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Bit dau tir s6 nay, Tap chi Khoa hoc va Céng nghé ciia Truong Pai hoc Duy Tén
dd mang mét tén goi méi gitip né khéng lan 1én véi nhiéu tap chi ciing tén khdac: TAP
CHI KHOA HOC VA CONG NGHE PAI HOC DUY TAN (DTU Journal of Science
& Technology).

Thay tén chi la mét trong nhiéu gidi phap ma lanh dao nha trieong va Ban Bién tdp
ciia Pai hoc Duy Tén dang va sé tién hanh dé lam cho Tap chi ¢é vi tri, ddu dn riéng
trong “lang” tap chi ¢é chi s6 ISSN trong cd nwée va khu viee. Nam ngodi, tap chi ciia
Dai hoc Duy Tan da dwoc Hoi déng Chirc danh giao su nha nuoc dwa vao Danh muc
cdc tap chi khoa hoc chuyén nganh dwoc tinh diém céng trinh khoa hoc quy doi khi xét
cong nhén dat tiéu chudn chire danh gido sw, phéd gido sw, véi mikc toi da la 0.5 diém
cho khéi nganh Vat ly. Nhiéu khoi nganh khac dang dwoc Nha trieong dé nghi xem
xét cham diém cho tap chi cia Pai hoc Duy Tan trong ndam 2018 va nhitng nam dén.

Nam 2018 nay, Tap chi tiép tuc duy tri tan sudt xudt ban véi 6 s6 (khodng 120 bai),
day la mitc cao nhdt ma Bé TTTT cho phép. Riéng ndam nay, Ban Bién tdp sé xudt bdn
mét s6 bang tiéng Anh, dw dinh ra mdt vao thang Tuw. Day la mét hudng di nham ning
cao chdt rong khoa hoc va tiang cuong héi nhép quoc té cho Tap chi. Nam 2018 ciing
la nam ddu tién néi dung Tap chi (sau khi xudt ban) dwoc dwa 1én trang web (dia chi:
http://duytan.edu.vn) de phuc vu BAN DOC rong rdi hon, ciing nhu tao su tién loi hon
trong tham khao, trich dan.

Dai hoc Duy Tdn la don vi gido duc co ngi luc vé nghién cuu khoa hoc, voi 56
lirong cdc cong bé quoc té thude TOP dau cia cdc truong dai hoc trong cd niede. Tap
chi Khoa hoc va Cong nghé Dai hoc Duy Tan ra doi trong mot don vi gido duc co nén
tang nhi vay, tin chdc sé phat trién khong ngimg vé uy tin, chdt heong, ciing nhw dirgc
sw tin cdy cua can b, giang vién, cac nha nghién cuu trong va ngodi truong.

Trude thém ndm mdéi, xin chdn thanh cam on cdn b, giang vién, cdc nha nghién
civu dd nhiét tinh céng tac bai v cho Tap chi trong nam qua, rat mong dwoc sw hop
tac chat ché ciia QUY VI ¢ nam 2018 va nhitng nam dén. Xin chiic QUY BAN POC
va QUY CONG TAC VIEN mét ndm méi AN BINH, HANH PHUC.
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Phé binh Marxist Viét Nam: tir Hai Triéu dén mot nén
phé binh cach mang

Marxist Criticism in Viet Nam: from Hai Trieu to a Revolutionary Criticism

Nguyén Thi Vii Hoai

Cao dang Sw pham Thira Thién Hué
Thira Thién Hué College of Education
(Ngay nhdn bai: 10/10/2017, ngay phdn bién xong: 05/12/2017, ngay chap nhdn dang: 10/01/2018)

Toém tit

Hai Triéu la nguoi dit vién gach dau tién cho viéc xay dung nén phé binh Marxist & Viét Nam. Xuat phat tir quan diém
duy vat bién chiing, 6ng da dé cao chuc nang xa hoi cia ngh¢ thuét, da pha cac khuynh hudng phé binh than bi, thuan hinh
thirc chit nghia. Tir nhitng budc di dau tién dy, cung v6i su ra doi cia Dé cuong vin hoa 1943, mot nén phé binh cach mang
dan dugc hinh thanh va phat trién thanh dong chinh, dat nhiéu thanh tyu trong nhitng ndm thang chéng My ciru nude. Sau
1975, yéu cAu tra van chuong v& v&i ban chit ctia né duoc dit ra mot cach manh m&. Phé binh Marxist dan tr lai dang vi
tri cia n6 1a mot khuynh hudng nghién ciru vian hoc, binh déng bén canh nhitng khuynh hudng nghién ciru van hoc khac,
g6p phan tao nén birc tranh da sdc mau ctia phé binh vin hoc Viét Nam.

Tir khéa: Phé binh Marxist, Hai Triéu, Nén phé binh cach mang

Abstract

Hai Trieu is the person wholaid the foundation for the construction of Marxist criticism in Vietnam. Starting from the
standpoint of dialectical materialism, he highlighted the social function of art, attacked the tendency to criticize mystical,
pure formalism. From these first steps, with the publication of Cultural outline (1943), a revolutionary criticism was
formed and gradually developed into the mainstream andgreat achievement was made in the years of fighting against
American army. After 1975, the demand for which literature must reflect its true nature was strongly required. It is a
tendency to study the original Marxist criticism among manyother tendencies in literature, all of which helps to create a
colorful painting of Vietnamese literary criticism.

Keywords: Marxist criticism, Hai Trieu, Revolutionary criticism

1. Hai Triéu va nhirng vién gach diu tién cho
phé binh Marxist Viét Nam

Phé binh Marxist 1a thuat ngir dung dé chi phén chia giai cAp va quan niém d4u tranh giai cp,
khuynh huong phé binh van hoc dua trén hoc  vdéi co sé nghé thuat 1a Iy luan v& hinh tuong nghé
thuyét Mac - Lé nin véi co so triét hoc 1a chi  thuat, tinh dién hinh va phuong phap dién hinh
nghia duy vat bién chiing, co s¢ xa hdi hoc 1a sy hoa ngh¢ thuat. (N guyén Thai Hoa, 20006, tr174)

Email: vuhoainguyen92911
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Giai doan 1932 - 1945 d4nh déu sy xuat hién
cua mot khuynh hudéng phé binh ma giai doan
tiép theo (1945 -1975) duoc phat trién hét sirc
manh mé: phé binh xa hoi hoc Marxist. V&i cac
tén tudi nhu Hai Triéu, bang Thai Mai, Hb Xanh,
Lam Mong Quang, Bui Cong Trung... , phé binh
xa hoi hoc Marxist ngay tir khi xuat hién & Viét
Nam d3 khang dinh minh bang nhitng cudc tranh
luan véi cac khuynh huéng phé binh khac vé cac
van dé cua van hoc nghé thuat. Khac véi khuynh
huéng phé binh an tuong cho riang “phé binh
van hoc voi tu cach 1a by phan nhay cam nhét
ctia khoa hoc nhan van phai nghién ctru phan té
vi nhat ciia tinh than con nguoi” (D Lai Thuy,
2011, tr102), tirc 12 xem tac pham van hoc phai
1a mot san pham tinh than (thuan tay), phé binh
xa hdi hoc Marxist coi van chuong la mét san
phém tinh than cta x3 hoi, c6 nhiém vu phan anh
xa hoi va c¢o trach nhiém cai tao xa hoi. So di co
hién tuong day 1a bai noi nhu DS Lai Thuy, phé
binh xa héi hoc 1a mdt phuong phap ngoai quan,
n6 lay cai xa hoi nhu mot nguyén nhan dé giai
thich van hoc nhu mot két qua. Do 1a mot sy cu
thé hoa quan ni¢m “van di tai dao” cua van hoc
nho trudc day nhung & mét cap do cao hon. Cac
nha phé binh xa hdi hoc Marxist nhan manh ré'mg
cai lam nén gia tri dich thuc cua mot tac phém
van hoc chinh 1 “ndi dung xa hoi”. Do d6, ho dé
cao thtr van chuong “ta chan xa h¢i” (nay nguoi
ta goi 1a vin hoc hién thuc phé phan), déng thoi
phé phan thtr van chuong nghé thuat ma theo ho
la khong co gia tri “nhan sinh”.

Ttr nhitng quan diém mang tinh chat “nguyén
tac my hoc” trén, soi chiéu vao mot loat bai phé
binh ctia Hai Triéu, Dang Thai Mai hay HO Xanh,
Bui Cong Trimg. .. chung ta thiy ho luén khuyén
khich va cb vii cho nhitng tac pham vin hoc viét
vé dé tai “binh dan”, ¢6 noi dung phan &nh xa
hi, c6 phuong an ta thuc xa hoi (dién hinh nhuw
truong hop Hai Tridu voi bai phé binh vé “Kép
Tu Bén” cia Nguyén Coéng Hoan hay khen ngoi
tac pham “Lam than” cua Lan Khai). Cac nha

phé binh ndy mudn hudng ngudi sang tac ciing
nhu céng chung doc gia dén véi mot xu hudng
van hoc méi, viét vé doi séng, vé sb phan cua
nhitng nguoi lao dong nghéo kho: “Vin chuong
1a tim guong phan chiéu cai tim 1y cia mot giai
cap; vin chuong 13 hinh anh cta tan tudng giai
cap tranh ddu” , “van chuong 1a tiéng la hét cua
mot giai cap duong cim hon tic gian cho cai
ché do bat cong da day dap ho xudng dudi bun
lay, da 1am cho ho mat ca nhan cach, di hoa ho
thanh mot con vat sudt doi phai dd mo hoi, soi
nudc mat dé 1am giau cho bon vo liém. Dén day,
van chuong 1a mot cai khi giéi dé chién tranh,
van chuong 1 nhitng 16i hiéu tridu tranh dau dé
muu cau sy séng con cho nhiing giai cip bi boc
16t (trich tr Tranh ludn van nghé thé ki XX -
tdp 2, Nguyén Ngoc Thién - suwu tdm va bién
soan, 2001, tr 909-911). Pay cing 1a i do ma
cac nha van hién thyc phé phan thuong duoc
ho danh cho nhiing 161 khen nggi, con cac nha
van lang man cung nhirng nha phé binh ngoi ca
truong phai van hoc nay luén hing chiu thai do
cong kich cua ho.

Trong s cac nha phé binh Marxist giai doan
nay, Hai Triéu c6 thé xem 1a nhan vat tidu biéu
nhat. Ong tham gia vao nhiéu cudc tranh ludn:
duy tdm hay duy vat, nghé thuat vi nghé thudt
hay nghé thudt vi nhan sinh. Cac bai phé binh
ctia ong duoc tip hop trong ba tac phdm chinh:
Duy tam hay duy vat (chuyén lugn, 1935), Van st
va xd héi (chuyén ludgn, 1934), va cudn “Veé vin
hoc nghé thudt” (tuyén tap 1y luan phé binh van
nghé, xuit ban nam 1965 sau khi dng mat). Qua
cac bai viét ctia minh, Hai Triéu tap trung nhén
manh céc van dé sau:

Thir nhat: Pé cao chii nghia duy vit bién
chimg. Pay 1a mot diéu hét stc méi mé déi véi
phé binh vin hoc Viét Nam lac bay gio. Co thé
chua that hé théng (ma su that la Hai Triéu cling
chua that sy trinh bay cho 1o rang, c6 hé théng
céc quan diém cua chii nghia duy vat bién chimg),
tuy nhién Hai Triéu da budc dau van dung nhiing
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quan diém cta chu nghia Mac- Lé nin vao phé
binh van hoc. Trong bai “Van hoc va chu nghia
duy vat”, Hai Triéu da khéng dinh moi quan h¢
giita van hoc va sinh hoat xa hoi, khang dinh vai
trd ctia van hoc ddi voi cong cude dau tranh giai
cép, dé cao van hoc cach ménh va phé phan loai
vin hoc phan cach ménh. Ong khang dinh: “vin
chwong cua giai cap v san 1a vin chuong ta thuc
xa hdi vay”. Véi giong di¢u sdc bén cua minh,
Hai Triéu da tranh luan quyét liét v6i Phan Khoi,
phé phén 6ng Phan Khoi khong phai 1a mdt nha
duy vat (xem bai Ong Phan Khéi khéng phdi
la mot hoc gia duy vat). Tu tuong duy vat bién
chimg da khién cho 1ap luan ciia Hai Triéu c6
phan thuyét phuc hon, dé rdi, cung véi xu thé
phat trién tat yéu cua lich st (su thang loi cua
cach mang vo san), phan thing xem nhu da duoc
cong nhan thudc vé ong.

Thir hai, bdi dua vao hoc thuyét Marxist dé
phé binh, do d6 nén Hai Triéu c¢6 xu hudng dé
cao chirc ning xd héi ciia nghé thudt. Ong cho
réng “Ngh¢ thuat 1a mot céi san vat cua sy sinh
hoat xa ho1”, xem van chuong gilr mdt vai tro to
16n ddi véi cong cude dau tranh xa hoi. Do do,
voi Ong, van hoc nghé thuat trudc hét phai “vi
nhan sinh” da. Hai Triéu khang dinh: “Dit nghé
thudt ra ngoai xa hoi va nhan sinh, cho ngh¢ thuat
c6 tinh thiéng liéng, than bi, cao thuong 1a nguy
bién, phi Iy (Hai Triéu, 1983, tr 57-58). Ong chu
v dén viéc ca ngoi, ¢ vii va dong vién nhiing tac
pham, nhimg nha van viét vé dé tai xa hoi, co
“khuynh hudng ta thuc”. Trong bai “bi té1 chu
nghia ta thuc trong van chuong: nhitng khuynh
hudng trong tiéu thuyét” 6ng viét: “Xét cho k,
chung ta thay bat ky mot cong trinh nghé thuat gi
cling biéu dién nhiéu hay it, rd rét hay mo ho cai
1ap truong xa hdi cua tac gia, néi mot cach khac
1a cai xu hudng ctia nha van” (Hai Triéu, 1983, tr
100). Diéu nay thé hién rd qua viéc 6ng ca ngoi
cuén “Lam than” cua Lan Khai: “Vé phuong
dién hinh thuc tac gia da dung vé ta thuc, vé ndi
dung dimg vé phia xa hoi: “Lam than” nhu thé

la da vach ra mét khuynh huéng trong van hoc
thé gidi, cai khuynh hudng ta thuyc xa hoi chi
nghia” (Hai Triéu - “Ldm than - mét tdc pham
dau tién cia nén van hoc ta thuce xa héi & nude
ta”. Bdo Dan Tién, sé 1, ngay 27/10/1938) (Hai
Triéu, 1983, tr131). Va néi nhu PGS, TS Tran
Thi Viét Trung thi trén mot phuong dién nao do,
c6 thé coi Hai Triéu nhu 1a mot nha chinh tri lam
cong tac van hoa van nghé.

Thir ba, Hai Triéu da phd cdc khuynh hiong
phé binh than bi, léch lac. Trudce tién dng phé
16i phé binh cta Phan Khéi 1a duy tim, khang
dinh “dam chac 6ng Phan, néu c giit cai chii
quan duy tdm luan 4y dé bién giai cac van dé vé
triét hoc, xa hoi, kinh t¢, chinh tri ... déu 1a sai
lam ca” (Hai Triéu, 1983, tr 27). Ong tranh luan,
phé phan 1561 phé binh nghé thuit vi nghé thuat 1a
khuynh hudng “dai biéu cho cai tim 1y thién bac
va tu déc, ich ky ma phan dong, duy tdm ma Ion
x0n”. Ong két luan: “Ai léy ngh¢ thuat lam nghé
thuat, 1dy nghé thuat 1am bua mé ngudi, déu 1a
v6 tam hay hitu ¥ da ndi gido cho nhiing céi luc
lwong phan tién hoa” (Hai Triéu, 1983, tr 63-65)

Tuy con ton tai nhidu nhuge diém nhat dinh
nhu d6i khi cng nhic, may moc va it dwa vao
“van ban” dé phé binh mot cach khach quan,
nhung trong hoan canh xi hoi thoi bay gio, xu
huéng phé binh nay da co tac dung nhan manh
van dé dau tranh giai cdp, dé cao nhiém vu
chinh tri ciia van chuong, va coi do6 la sit mang
thiéng liéng ctia van hoc. Va néu xét mot cach
khéach quan thi n6 da hoan thanh vai tro dai dién
tu tuong ctia mdt khuynh hudéng van hoc moi -
khuynh huéng van hoc cach mang cua giai cap
v6 san Viét Nam giai doan trude 1945.

2. Ly luan, phé binh Marxist sau 1945

2.1. Ly lugn phé binh Marxist tir 1945 dén
1986 la mét nén ly lugn phé binh van hoc cach
mang. Phat trién trong diéu kién dat nudc co
chién tranh, van hoc nghé thuat dugc Bang xac
dinh 1a mot trong nhitng miii nhon tién cong keé
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dich. Néu nhu li luan vin hoc giai doan nay thuc
hién nhiém vu nghién ctru, dién giai, xac 1ap
duong 16i van nghé cua Pang thi phé binh vin
hoc ¢4 nhiém vy 1am sang t6 va bao vé duong 16i
vin nghé cta Dang, gop phan tao nén stc manh
tuyén truyén trén mat tran van hoa, biéu duong
nhiing tac pham thé hién dung dan quan diém va
tu tuong cach mang, phé phan nhiing biéu hién
léch lac. Phan 16n vin nghé si luc béy gio, tu
nguoi sang tac cho dén cac nha 1y luan, phé binh
déu chi dong hoa minh vao voi cude dau tranh
cia dan toc. Hau hét vin nghé si voi long yéu
nudc néng nan déu trung thanh va tin tudng vao
duong 16i do, tich cuc tham nhap vao cudc séng,
khong ngai khé khin gian khé va di sang tao nén
nhiéu thanh tuu vin hoc nghé thuat co gia tri cho
dan toc. Khac voi giai doan trude 1945, 1y ludn,
phé binh giai doan nay dugc su chi dao truc tiép
ctia Pang nham thuc hién nhiém vu to 16n: dau
tranh trén mat tran van hoa tu tuong. Do do, ly
luan, phé binh van hoc giai doan nay la mot nén
1y luan, phé binh Marxist.

Su chi dao cua Pang ddi véi van hoc, dic biét
13 1y luan, phé binh thuc sy bat dau véi Pé cuong
van héa (1943) clia ddng chi Truong Chinh. Vi
5 phan chinh (Phan I: Cach dit vin dé. Phan II:
Lich st va tinh chét van hoa Viét Nam. Phan III:
Nguy co cia van hoa Viét Nam dudi ach phat
xit Nhat, Phap. Phan IV: Van dé cach mang van
héa Viét Nam. Phan V: Nhiém vu can kip cua
nhiing nha vin héa Marxist Dong Duong va nhat
la ctia nhitng nha van hoéa Marxist Vi¢t Nam),
Pé cuong néu nhiém vu phai lam: a) “Tranh dau
vé hoc thuyét, tu tuong, lam cho thuyét duy vat
bién chimg va duy vat lich st thing”. b) “Tranh
dau vé tong phai, lam cho xu hudng ta thyc xa
hoi cht nghia thang”. ¢) “Tranh dau vé tiéng noi,
chit viét” (Tran DPinh Si, 2008, trich tir http://
phebinhvanhoc.com.vn). Du cac tu tuong chi
moi dimg lai & mirc phac thao, tuy nhién cé thé
xem Pé cuong 13 ban tuyén ngdn vé vin hoa
Marxist & Viét Nam, dinh hudng cho viéc xay

dung mot nén van héa phat trién theo ba phuong
cham: dan tdc, khoa hoc va dai chung.

Sau 1945, Pang tiép tuc c6 nhing sy chi dao
ddi v&i van hoc nghé thuat mét cach sau sdc
hon. Qua céac ky Pai hoi van hoa cuu quéc, cac
Hoi nghi vin hoa, roi cac Pai hoi van nghé toan
qudc...H6 Chi Minh, Truong Chinh, T Hiru va
cac dong chi 1anh dao cip cao ctia Pang déu co
nhitng bai bao céo, phat biéu chi dao. Bac Ho
tai Pai hdi Van nghé Toan quéc lan thu 3 da can
dan: “Dan toc bi ap buc thi van nghé cling mat
tu do. Vin nghé mudn tu do thi phai di theo cach
mang” (Trich tu Hd Chi Minh toan tap, 2001, tr
20).

Tu thuc tién btrc tranh phé binh van hoc Viét
Nam 1945 - 1975, ching ta c6 thé rat ra mot sb
nguyén tic co ban cta khuynh huéng phé binh
nay nhu sau:

Tht nhat: Van hoc diege xem la mét hinh thai
Y thike x@ hdi thudc kién triic thiwong tang. Didu
nay co6 nghia la cac nha 1y luan, phé binh Marxist
nhidn manh dén méi quan hé gitra van hoc va
cuodc séng. “Van hoc duoc xem 1a vii khi sic bén
clia giai cp cong nhan, ciia Pang trong cudc
dAu tranh dé hoan thanh nhi¢m vy cach mang do
Dang dé ra”. Co6 thé xem day 1a nguyén tic tinh
Dang trong van hoc (Tran Thai Hoc, 2007, tr14-
15). Van hoc ma ddc biét 1a Iy luan, phé binh c6
nhiém vu Chéng lai cac anh hudng Xau cua cac
trao luu van hoc suy doi phan dong phuong Tay,
tang cuong tinh chién d4u cua van nghé, chong
nhitng biéu hién thiéu tinh Pang hay léch lac
trong tu tudng cua hang loat tic pham.

Thu hai: Van hoc co nhiém vu phan anh hién
thwee khéch quan cao dep, gbp phan cdi tao hién
thwe dy theo mét Iy tuwong nhdt dinh. Ly thuyét
phan anh chinh 1a két qua cua viée triru xuat méi
quan h¢ tac phém - hién thue. N6 1a su cu thé hoa
va hién dai hoa chirc nang “van di tdi dao” cua
van hoc nho gido trudc ddy thanh vai trd phuc
vu (tuyén truyén, truyén ba) cta van hoc. Ciing
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do chu trong dén phan anh hién thuc va cac quy
luat cia n6 nén phé binh xa hoi hoc Marxist cang
it cht ¥ dén cai c4 nhan, cai riéng biét bao nhiéu
thi cang chi y nhiéu dén cai dién hinh c6 tinh
xa hoi bay nhiéu. Boi vdy nguyén tic khai quét
hoa nhitng binh dién xa hoi duoc goi la dién hinh
héa”( DS Lai Thity, 2011, tr144).

Thr ba: Van hoc phdi hudng dén tinh dai
chiing, hweéng dén quan ching nhan dan. Noi
nhu Biélinxki (1811 - 1848) van hoc phai hudng
vé cai ma ngudi ta goi 1a dam dong, dat khoat 1y
dam dong lam nhan vat ctia minh, ra strc nghién
ctru dam dong ay va 1am cho dam dong hiéu biét
n6 (Trich tir Pham Quang Trung, Tién trinh hién
dai héa phé binh van chwong Viét Nam thé ky
XX, ngudn http://www.pqtrung.com). Vin hoc
phai huéng dén viéc hinh thanh va gido duc con
nguoi mai, coi viée xay dung con ngudi moi la
nhiém vu dac bi¢t quan trong.

Thu tu: Iy lugn phé binh co nhiém vu dinh
huong, 6 vii cho viéc xay dung mot nén van hoc
mang ddm ban sdc dan téc (tinh dan téc trong
van hoc). Truong Chinh trong “Vé vin héa va
nghé thuat” cho réng: “van hoa dan chu mai Viét
Nam bao gém nhitng dic diém va dac tinh ¢
truyén ctia dan toc, phai tién 1én bang cach phat
trién nhing cai hay, cai dep, bai trir nhiing cai
dé, c4i xau. Van héa dan chi méi Viét Nam tiéu
biéu cho tinh hoa cta dan toc” (Trén Thai Hoc,
2007, trs55).

Véi nhitng nguyén tic thim my trén, biic
tranh phé binh vin hoc tuy khong da dang vé
khuynh hudng nhu thoi ki trudec 1945 nhung
van vo cung soi ndi véi nhirng cudc tranh luan
(dé bai trr) nhitng khuynh huéng khong phu
hop, dong thoi ¢d vii ngoi ca nén van hoc st
thi, gop phan tao nén mili tién cong sic bén trén
mat trdn van hoda, tu tudng, dong gop chung
vao thing loi vé vang cua dan toc. Néu nhu giai
doan 1932-1945 doi sdng phé binh vin hoc ron
rang voi nhiing cudc tranh luan duy tdm-duy

vat, ngh¢ thuat vi ngh¢ thuat hay ngh¢ thuat vi
nhan sinh, tranh ludn truyén Kiéu, tranh luin
dam hay khong dam trong tac phim Vi Trong
Phung... thi giai doan nay ciing dién ra nhiéu
cudc tranh ludn vin nghé khong kém phan
quyét liét. Phé binh van hoc giai doan nay ndi
1én ba hién tuong tiéu biéu, d6 13 phé binh vé
tho vin xudi ctia Nguyén Dinh Thi trong hoi
nghi tranh luan van ngh¢ Viét Béc 1949, phé
binh vé tap tho Viét Bac caa T6 Hiru 1955, phé
binh vé Nhom Nhan vin giai pham nhiing nam
1956-1958. Qua céc cudc tranh luan Ay chung
ta c6 thé nhan thay 1y luan, phé binh giai doan
nay da di vao con dudng Marxist nhét ciia no.
Nhitng nguyén tic my hoc Marxist duoc van
dung mot cach may moéc va sy can thi€p qua
sdu cua yéu to chinh tri vao van hoc (diéu nay
tat nhién 1a do hoan canh lich sir quy dinh) da
dan dén hién tuong rat pho bién do6 1a 1y vai tro
tam dén nhan cta quan chung nhu 1a tiéu chuin
dinh gia cho tac pham van hoc. D6 1a 1i do ma
T Hiru khi phé binh vé kiéu tho khong van cua
Nguyén Dinh Thi di noéi: “Nhiéu khi thiy bai
tho hay ma chua chic n6 da hay(...) Téi khong
thé 14y cai “ta” 1am tiéu chuan. Ngudi nghé si
phai tu hoi: quan chiing xem bai nay thé nao?
quan ching c6 xtc cam khong?”( Trich tir Lai
Nguyén An, Dau hiéu “xung dot truong phai”
trong cudc tranh luan vé tho Nguyén Dinh Thi
(Viét Bic 1949), ngudn http://phebinhvanhoc.
com.vn). Nhitng yéu t6 nhu tinh hién thuc, tinh
quan chung, tinh Dang, tinh tuyén truyén dugc
xem nhu 1 nhirng chan 1y dé xem tac pham vin
hoc cé gia tri hay khong. Va dén nay, ching
ta khong thé pht nhan mot diéu rang, chinh sy
may moc thai qua cua 1y luan phé binh van hoc
giai doan nay di din dén nhirng sai 1am, tham
chi nhitng oan trai trong doi sdng van hoc ma
cho dén nay van con bo ngo.

Nhitng han ché ciia phé binh van hoc giai
doan nay

Mit han ché tht nhat d6 1a sy tuyét doi hoa
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chikc ndng tuyén truyén cia van hoc va xem do6
1 tidu chi 16n nhat dé danh gia van hoc. “Tuyén
truyén cao toi mot mirc nao do thi tuyén truyén
tro thanh nghé thuat. Nghé thuat thiét thuc toi
mot mirc nao do thi nghé thuat c6 tinh chét rd rét
1a tuyén truyén” (Trudong Chinh, 1985, tr113).

Thér hai, d6 1a su tuyét doi héa cdc nguyén
Iy cua phé binh Marxist (nhu nguyén tic phan
anh hién thyec, tinh dai ching, tinh Pang, tinh giai
cip, tinh dan tdc...). Tran Pinh Sir trong bai viét
“Li luan van hoc Méc xit trong bdi canh toan cau
hoa tri thirc” (Van nghé, sd 16, 2005) cho rang
Iy luan Marxist khong phai 1a phd quat cho moi
thoi dai: “Ly luan van hoc Marxist, suy cho cung
cling chi 1a mot truong phai 1y luan hinh thanh tr
thé ki XIX va duoc phat trién vao thé ki XX, chii
yéu 12 & cac nudc xa hoi chu nghia, né khong thé
la toan bd van héa nhan loai, ma ly luén van hoc
Viét Nam mubn phat trién, phong phu, thi khong
thé chi udng nudce tir mot ngudn”.

D4 Lai Thuy khi nghién ctu vé phé binh
Marxist d3 cho rang: “mot mit, né lay nhirng
yéu t6 kinh té xa hoi, tiéu sir tic gia nhu 1a céi
d3 biét (hodc tuong nhu di biét), cai tat dinh dé
lam xuét phat diém nghién ctu va 1y giai tac
pham nhu 1a céi chua biét, cai bat dinh. Mt
khac, thong qua noi dung tac pham c6 thé hiéu
dugc hién trang xa hdi va con nguoi tac gia”.
Do d6, khi bi tuyét d6i hoa no s& thién vé nghién
clru cai xd hoi trong tac pham hon 13 ban than
tac pham. Tac gia s& chi duoc nhin nhin nhuw
con ngudi giai cap chir khong phai chu thé sang
tao. biéu nay dan dén viéc van hoc khong dugc
col nhu 1a hi¢n tuong nghé thuat, mot su kién
thAm my ma chi 1a tai liéu dé tim hiéu cai xa
hoi ma trong d6 nha van song (DS Lai Thuy,
2011, tr 157). Va do d6 phé binh xa hoi hoc cua
ta cang ngdy cang xo cing va dé roi vao cong
thirc, nguyén ly.

Thir ba, trong khi tuyét d6i hoa 1y thuyét (ma
& day 1a 1y thuyét phé binh Marxist) thi ¢ Viét

Nam ta lai ton tai hién tuong con lam lin vé Iy
thuyét. Nguoi ta ldy nhitng quan diém khong
phai 1a 1y thuyét van hoc va xem nhu ddy 1a Iy
thuyét van hoc, gan 1a nhitng bai noi chuyén cua
linh dao Pang va Nha nuéc vé vin nghé hay
duong 16i chinh sach van nghé dugc dung nhu
kim chi nam. Xa 1a nhitng bai phét biéu rai rac
duogc tap hop lai cta cac lanh ty vo san thé gidi
nhu Mdc - Ang ghen ban vé vian hoc nghé thudt,
Lé Nin ban vé van hoc... Xa hon nita 1a céc tac
pham kinh dién cua chi nghia Mac - Lé Nin
nhu Tw ban ludgn (Marx), Phép bién chirng cua
tir nhién, Nguon goc gia dinh, ché do tw hiru va
nha nwée (F.Engels), Bit ky triét hoc, Chii nghia
duy vat va chu nghia kinh nghiém phé phan
(Lé-nin)...

Thr tu, phé binh van hoc giai doan nay chu
trong qud nhiéu vé dé tai, chii dé, tw tuong dan
dén 16i phé binh rap khudén, mady modc, minh
hoa, quy chup. Tac pham vin hoc vi thé ciing
thién vé ndi dung phan anh hon 1a trau doi gia
tri thim my. Phé binh van hoc vi thé dan dén
hi¢n tugng phé binh ndi dung nén coéng trinh
nay nhiéu khi trong ciing na na gidng cong trinh
kia. Trong khi d6, yéu ciu kham ph4, thim binh
nhitng gia tri thAim my cua vin hoc ciing nhu
phat hién va ghi nhan nhiing nét doc déo trong
c4 tinh sang tao ctia mdi ngudi nghé si da khong
duoc quan tam dang muec, théa dang.

Nhin chung, c6 thé néi, phé binh vin hoc
giai doan 1945 - 1975 da hoan thanh st ménh
chinh tri, lich sir 1a gop phan khang dinh nén vin
hoc méi véi nhitng gia tri lich stir va nghé thuat
m&i mé cta nd. Tuy nhién, ciing vi phai nang vé
thyc hién chirc ning xa hoi (tuyén truyén, tranh
dau) nén du ding dan, song rd rang phé binh
van hoc giai doan nay di phan nao mat di su da
dang can c6. Bén canh dé, tinh chat mot chiéu
ctia phé binh vian hoc ciing di dé lai nhitng dnh
huong khong nho ddi voi su phat trién cua lich
str van hoc noéi chung ma dén nay van con nhiéu
van dé chua giai quyét hét.
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2.2. Phé binh Marxist tir 1986 tré vé sau va
van d@é nhin lai chinh minh. Céc nha nghién ctru
cho rang, day 1a giai doan nhin lgi cta khuynh
huong phé binh Marxist. Nho vao chinh sach
d6i mai, y thirc phé binh va ty phé binh da tro
thanh “diém nong” cua doi séng vin hoc thoi ky
nay. Phé binh khong con bi ¢ dinh hoa trong
mdt chirc nang duy nhét: ¢6 xay cho nhiing hién
tuong van hoc xung tung chinh tri. Nhitng van
dé burc thiét lién tuc dugc dat ra: van hoc phdn
anh hién thuc hay nghién nngm hién thuc? Co
nén xem van nghé la phwong tién thuan tiy phuc
vu chinh tri hay khong? Co nén duy tri phuong
phap sang tac chu nghia hién thuc xa hoi chu
nghia, khi ma né da béc 16 nhitng bé tdc, sdo
mon? Chinh trong mdi trudng trao d6i coi mo,
thang than nay, Iy ludn Marxist da boc 1§ nhimng
mit tich cuc 14n han ché caa no.

Truée khi dé cap dén giai doan nhin lgi nay,
chung ta khong thé khong nhic khoang thoi gian
“qua dd” trong phé binh van hoc: 1975 -1985.
Day & buée dém hét sic quan trong cho thoi ky
d6i méi sau 1986.

C6 thé noi, giai doan trude doi méi, phé binh
Marxist van con hoi tu nhiéu yéu t6 thuan loi
dé tiép tuc thong tri doi sdng phé binh vin hoc
& Viét Nam. Tu duy chinh tri miy moc van chi
phéi rat manh dén doi séng van hoc. Trong diéu
kién d6, phé binh chua thé thyuc sy thoat ra khoi
cai bong cua chinh tri.

Tuy vay, c6 thé nhan thay, phé binh Marxist
giai doan nay di b6t dan tinh chat cuc doan, ap
dit. Nhitng cudc phé binh mang tinh chat “dau
t6”, “cai huan tu twéong” da khong con xuat hién
nira, thay vao d6 la nhitng cudc thdo ludn céi
mé, tao tién dé dé sau 1986, khi duoc “céi troi”,
phé binh vin hoc ¢ diéu kién bung né6 mot cach
manh liét.

Bit dau 12 mot thai do hoai nghi cia phé
binh vin hoc - nhitng ngudi von timg 1a nha
vin cach mang. Nam 1978, Nguyén Minh

Chau dang bai “Viét vé chién tranh” (Vin nghé
quan doi, sb 11/1978) dat ra van dé cudc séng
chién tranh co6 qua nhiéu sy kién dan dén hién
tuong “con nguoi bi su kién 14n 4t”, do d6 nhan
vat c6 khuynh huéng dugc mé td mot chiéu,
thuong 1a qua tét, chua thuc. Tir d6 Nguyén
Minh Chau dét cau hoéi: hinh nhu trong ¥ niém
sau xa cua nguodi Viét Nam ching ta, hién thuc
van hoc c6 khi khong phai 1a cai hién thuc dang
ton tai ma 1a cai hién thuc moi ngudi dang hy
vong, dang mo udc? Va nha van da thu dua
ra cu tra 10i: ching 1& chung ta c6 thé lam
yén tim moi ngudi bang cach mo ta hién thuc
udc mo? Trén con duong di téi chi nghia hién
thuc, d6i khi ta phai khai chién voi ca nhitng
quan niém tot dep va lau dai caa chinh minh.
(Nguyén Vin Long, 2012, tr34) tir thoi diém
ra doi cuia bai bao Nguyén Minh Chau, nhiing
nam 1979-1985, dién dan vin hoc viét vé chién
tranh tré nén s6i dong, tham chi c6 nhitng quan
diém khac nhau dén muc xung dot. Nhitng ¥
kién dong tinh véi Nguyén Minh Chau nhu cua
Hoang Ngoc Hién trong bai “Vé mét déic diém
cua van hoc va nghé thudt o ta trong giai doan
vira qua” d6i khi bi gidi phé binh luc bay gid
xem 1a “phu nhén thanh tgu ctia van hoc cach
mang” (dién hinh nhu trudng hop T6 Hoai phé
Hoang Ngoc Hién pham phai nhiéu “lam 13n”,
“mo hd”, nhiéu “khuyét diém” trong bai viét
cung tén: “Vé mot dac diém cua van hoc va
nghé thudt o ta trong giai doan vira qua’). Va
cling con rat nhidu y kién van tiép tuc khing
dinh duong 16i vin nghé dung din cua Pang
(Ha Xuan Trudng, Van nghé ta phdn dau vi su
nghiép cua Pang, Tap chi Cong san, 3/1980,
Tran Do, Van nghé, vii khi cach mang, Van
nghé sb 50, 12/1980...). Tu cudc tranh ludn
d6, viéc tham dinh gia tri tac phém van hoc da
dan c6 nhitng thay d6i. Mic du van thé hién
thai dd tran trong, ung hd nhiing tim toi, sang
tao clia ngudi sang tac nhung sy thim dinh do
cling da dan boc 16 nhu ciu d6i méi cua ban
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than phé binh. Tuy nhién vi sy rang budc cua
hoan canh, néi nhw Nguyén Vin Long, “viéc
tham dinh gia tri van chuong van nam trong
tlr trudng cua nhirng quan niém tham my quen
thudc”. Vi vay ma chang duong 1975-1985 chi
duoc coi la giai doan qué d9, tao da cho sy dot
pha ¢ chang sau.

Phai noi, sau 1986 phé binh mai thuc su phat
huy vai trd ctia minh trong doi séng van hoc. Phé
binh van hoc thyc sy da gép phan dinh hudng
doc gia, thong qua viéc xay dung hé gia tri thim
my moi.

Mo man cho hanh trinh “ty phé” 4y 1a Lai
Nguyén An v6i “Mdy y kién vé phé binh vin hoc”
trén Quan doi nhan dan, 11/7/1987 va Nguyén
bang Manh vo1 “Phé binh van hoc trong tinh
hinh méi” bao Vin nghé sb 35, 29/8/1987). Theo
Lai Nguyén An, trén thuc té, nén phé binh Viét
Nam méi (tir sau thang Tam 1945) gan nhu chua
c6 ngay nganh phé binh chuyén nghiép. Dén
nhitng ndm 1960 méi dan xuét hién mot doi ngii
phé binh c6 tinh chuyén nghi¢p (nhitng nguoi nay
khong giir trong trach trong by may quan ly van
ngh¢). Tuy nhién, theo tac gia thi nhitng nguoi
nay cling chua that sy thoat ra khoi duong hudng
ctia 161 phé binh chi dao, mang giong quyén uy.
An theo phé binh quyén uy 1a loai phé binh xu
phu, “nghe ngéng xem ¥ kién cap trén ra sao dé
lwa 10i viét ting cong hodc 1ap cong”. Va 1& di
nhién, “quy két tr¢ thanh tha doan chu yéu ciia
loai phé binh xu phu nay”. Két luan lai, tac gia
cho rang, “phé binh vian hoc chi phat trién duoc
trong qua trinh dan chu hoa y thue xa hoi, nhung
tat nhién, n6 ciing khong thé phat trién thuc su
néu né khong tham gia hét minh vao qué trinh
chung ay” (Nguyén Vin Long, 2012, tr15).

Nguyén Dang Manh thing thin chi ra nhiing
han ché ctia phé binh Marxist giai doan truéc nhur
“quan niém gian don, tho thién vé vin hoc nhu
coi nhe dic trung cia van hoc nghé thuat, ha thép
vai tro ca tinh sang tao ciia nguoi cam but, dé

cao loai truyén ghi chép gian don nguoi that viée
that, chu truong tac phém chi nén c6 mot binh
dién nghia va nghia that o rang...”. Theo tac gia
thi nguyén nhéan sau xa l1a do xu hudéng dong nhét
chinh tri, tuyén truyén vé6i vin hoc. Hé qua dan
dén viéc “thdm quyén cao hay thip cua nha phé
binh tiy thudc & cip bac chinh tri cao hay thap
cua ong ta. Cai goi 1a khoa hoc, 1a chuyén mon,
1a nang khiéu phé binh van hoc bi coi ré - chua
n6i con dé bi quy két 1a cht nghia hinh thirc, chi
nghia duy m¥. (Nguyén Vin Long, 2012, tr16).

Nhiing y kién ciia Lai Nguyén An va Nguyén
Ding Manh da thuc su “giy bdo” trong doi séng
phé binh vin hoc luc by gio. Nhiéu nha phé binh
“thu cyu” da cho rang y kién hai 6ng thudc loai
“phu nhan thanh tyu nén van hoc cach mang”.
Phan Cu Dé voi bai “Mdy y kién vé doi méi tw
duy trong 1y lugn phé binh van hoc” (Van ngh¢
quéan doi, s6 12/1987) quy két nhiing y kién 4y 1a
khéng phi hop véi tinh than doi méi te duy cia
dai h6i Pang lan VI. Sy ty nhin nhén lai cta gidi
1y luan, phé binh Marxist con dugc tiép tuc trong
nhirng nam tiép theo v4i nhirng bai viét cua Ha
Minh btrc, Lé Dinh Ky, Phong L&, Vuong Tri
Nhan... va ddu khong két luan ai thing ai thua
& day, nhung nhin vao xu thé phat trién tit yéu
ctia lich sir phé binh vin hoc, chiing ta thy rang
cang vé sau, xu hwéng phé binh Marxist cang
bot nang né hon véi su lwoc bé mét cach dang
ké sirc y ciia cdi bong chinh tri, tra dan khuynh
hwdng phé binh Marxist vé gan hon véi cdi goc
xd héi hoc ciia minh. Va két qua cta nhitng cudc
tranh luan sau 1986 vé van dé van hoc phan 4nh
hién thyc do L& Ngoc Tra khoi xudng hay cudc
tranh lun vé mdi quan hé giira van nghé va chinh
tri (tiép nbi cudc tranh luan vé van hoc viét vé dé
tai chién tranh) hay cudc tranh luan vé phuong
phap sang tac hién thuc xa hoi chu nghia dién ra
tir 1987 dén 1989 1a minh chimg cho xu hudng
tat yéu ay. Ciing tir ddy, voi sy coi mé trong tu
duy chinh tri 1an tu duy vin hoc nghé thuat, phé
binh Marxist dan khong con 1a khuynh hudng
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gilr vi tri doc ton nita ma trd thanh mot khuynh
huéng trong nhiéu khuynh huéng khac dang né
rd sau thoi ki d6i méi.
3. Két luin chung

C6 thé noéi, tir khi Hai Triéu dat vién gach
dau tién khoi dau cho dén nay, khuynh huéng
phé binh Marxist & Viét Nam dé phat trién qua
mot ching duong dai. Trai qua mdi thoi ky
khac nhau, phé binh Marxist da gitt nhitng vi
tri khac nhau trong doi song 1y luan phé binh
van hoc. Giai doan trudc 1945 véi nhitng quan
diém cua Hai Triéu va mot vai nha phé binh duy
vat bién chung khéc, phé binh Marxist budc dau
xac 1ap khuynh hudng cta minh. C6 thé noi,
phé binh Marxist giai doan nay rat gan voi cai
géc xa hoi hoc cua minh chtr chua thuc su di
vao con duong “cach mang hoa” nhu sau 1945.
Bén canh d0, nhiing quan diém cua Hai Triéu
giai doan nay ciing con chua thue sy hé thong.
Chuing ta rit ra quan diém ctia 6ng tir nhiing bai
nghién ctru, phé binh, tranh luan dang trén cac
tap chi. Piéu ndy c6 nguyén nhan cua né. Giai
doan trudc 1945 1a giai doan ma bao chi, phé
binh bi kiém duyét hét strc git gao. Bé duogc in
an, pho bién cong khai, cac bai viét phai tim moi
cach dé “lach”. Do d6 khong thé cong khai truc
dién dem tu tuéng Méc - Lé nin tuyén truyén
trén cac mat bao duoc.

Dén giai doan 1945 - 1986, phé binh Marxist
trd thanh dong chu dao. Phé binh Marxist luc
nay tr¢ thanh mot vii khi lgi hai ciia cach mang.
Va phé binh Iic nay goép phan cb vil, tuyén
truyén, ning cao stc chién dau cia cach mang.
D6 chinh 14 Iy do ma nhiéu nha nghién ctru cho
rang giai doan nay vira 1 giai doan phat trién
ruc r& cua phé binh Marxist, dong thoi ciing 1a
giai doan c6 nhiéu sai 1Am, han ché. T4t ca déu
vi n6 da duoc déy dén murc Marxist nhit, cach
mang nhat, din dén né cang lac cang xa véi gbe
van hoc va géc x4 hoi hoc cua no.

Tuy nhién, v6i chinh sach d6i méi, sau 1986,

phé binh Marxist da c6 mdt qua trinh nhin lai
va nghién ngdm vé chinh minh. Yéu cdu tra vin
chuong néi chung va phé binh néi riéng vé véi
ban chit ctia nd da dugc dit ra va ting bude
dan hién thyc héa. Cho dén hién nay, phé binh
Marxist van 1a mot trong nhitng khuynh huéng
phé binh gép phan tao nén birc tranh da sac mau
cua phé binh van hoc Viét Nam.
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Nghién ctru nhan t6 anh hudng dén hanh vi tiéu dung online
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Tém tit

Dan s tré cung voi sy phat trién cua cong cu Internet gitip viéc mua sam online tré nén phd bién hon bao gio hét. Nghién
ctru nham chi ra nhitg yéu t6 anh huong dén hanh vi mua hang online ciia nguoi tiéu dung Pa Nang bang cach xir li s6
liéu tir phong van online. Két qua nghién ciru cho thiy thai do - dugc quyét dinh boi rii ro cam nhén trong chinh sach
thanh toan 1 nhan t6 anh huong manh nhat dén hanh vi tiéu ding online. Piéu nay c6 nghia, doanh nghiép can tap trung
thay d6i thai do tiéu cuc ctia ngudi tiéu dung vé hinh thirc mua sdm nay théng qua chinh sach vé san pham ciing nhu gia
tang muc do tin cdy trong chinh sach thanh toan.

Tir khéa: mua hang online, truc tuyén, Internet.

Abstract

Online shopping becomes more and more popular than ever due to the young population and growth of Internet. The
research finds out the factors affect online shopping behavior of Danang consumers by online survey. In this research, the
attitude which decided by perceived risk in payment policy is the most important factor in online shopping behavior. This
means sellers should change the consumer attitude through product as well as payment policy to attract more customers.

Key Words: Online shopping, online, Internet.

1. Giéi thi¢u tuy thich, dac biét vao nhiing dip dac biét, khach
hang khong can phai chen lan, xép hang & trung
tam mua sdm dé lwa chon mon hang yéu thich.

Diéu nay mang lai sy thuan lgi cho khach hang

Mua hang online hay con goi 1a mua sam truc
tuyén 13 hinh thtrc nguoi tiéu ding truc tiép mua
hang tir mot nha cung cdp dich vu théng qua

mang Internet. Ngoai hinh thirc thanh toan tryc V2 Inra hen s€ 1a hinh thirc phd bien cling véi toc

tiép sau khi nhan duoc hang thi phd bién nhat
van 13 hinh thire thanh toan qua thé tin dung [3].
Thong qua Internet, ngudi tiéu dung c6 thé thuc
hién viéc mua vao bat ki thoi gian va dia diém

Email: huynhlinhlan@gmail.com

do phat trién cua Internet hién nay.

Tuy nhién, nhiing lo lang vé do tin cay cua
dich vy, chat lugng san pham, gid ca luon la
noi niém chung cda bat cr nguoi tiéu dung nao
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muén thr dich vu ndy. Va nhiéu don vi kinh
doanh trén mang khong ¢6 dich vu doi tra hang
néu nhu khach hang khong hai 1ong vé san
pham d6. Bén canh d6, tinh bao mat thong tin
c4 nhan khi mua san pham, tranh mét tién trong
thé tin dung ciing 1a nhitng lo ling chinh dang
cua nguoi tiéu dung.

2. Tong quan vé hanh vi mua hang online

Theo Mohammad Hossein Moshref Javadi
(2012) [5], nghién ctru Nhén t6 tac dong dén
hanh vi mua online cua nguoi ti€u dung Iran da
chi ra nhitng nhan t6 anh huéng dén hanh vi
mua hang online nhu:

2.1 Riii ro cam nhdn

P6i khi rii ro xuat phat tir nhitng danh gia
mang tinh chu quan ciua nguoi tiéu dung, chinh la
cam giac khong chéc chin va lo ling vé két qua
thuc hién hanh vi [1]. Diéu ndy xuat phat tir viéc
ngudi tiéu dung khong chéc chin vé két qua nhan
duoc khi thyc hién hanh vi mua. Nguoi mua co
thé trai qua 6 loai rui ro cam nhan nhu x3 hoi, tai
chinh, vat li, chtrc nang, thoi gian va tam i [4].

Rét nhiéu nghién ctru chi ra sy anh huong
cua rui ro cam nhan 1én hanh vi mua hang online
nhu tan suit mua, du dinh mua trong tuong lai,
san pham chon mua hay don gian chi 14 thai do
d6i v6i hinh thirc mua sdm nay [4]. Mirc do tac
dong cua nhan té nay phu thudc vao timg tinh
hubng mua cua ngudi tiéu dung [4].

2.2 Chinh sdch doi trd hang

Do dic tinh khong duoc trai nghiém san pham
thuc té khi mua, nén sau khi danh gia san pham,
yéu t6 thtr hai ngudi tiéu dung quan tam 1a chinh
sach doi tra hang. Dé tao su tin cdy cho nguoi
tiéu dung, doanh nghiép can co chinh sach d6i
tra dam bao duoc cac yéu to nhu su rd rang, su
thuan tién, chi phi thép va tinh linh hoat.

2.3 Dich vu va Co s6 ha ting

Ha tang dich vu 13 yéu t6 quan trong dé dam

bdo viéc mua ban tryc tuyén phét trién. Noi
dén co so ha ting ctia mua sam online phai ké
dén cac yéu t6 nhu hé thdng website cap nhat
thuong xuyén, hé thong thiét bi chap nhan thé
thanh toan, hé thong ha ting phéap 1y, hé thong
van chuyén hang hoa.

2.4 Thai dj, tiéu chudn chii quan va nhén
thirc kiém sodt hanh vi

Thuyét hanh dong hop 1i — TRA (Theory of
Reasoned Action) dugc Ajzen va Fishbein xay
dung tor nam 1975 va dugc xem la hoc thuyét
tién phong trong linh vuc nghién ctou tam 1i
xa hoi [2]. Hai yéu té chinh anh huong dén y
dinh 14 thai do va tiéu chuin chu quan cua ca
nhan.

Nam 1991, Ajzen va Fishbein md rong
mé hinh TRA bang viéc thém vao yéu t6
Nhan thtc kiém soat hanh vi va hinh thanh
nén mo hinh méi 1a TPB (Theory of Planned
Behavior). Nhan thirc kiém soat hanh vi do
luong nhan thirc chil quan ciia mdi ca nhan
ddi vai viée s dung Internet dé mua sim la
dé dang hay khé khin va hanh dong d6 cé bi
kiém soat va han ché hay khong.

Thai do

Y dinh thuc hién Hanh vi thyc té

hanh vi

Tiéu chuan chu

quan

Nhan thiec kiém
soat hanh vi

Hinh 1: M6 hinh TPB (Ajzen va Fishbein, 1991)

2.5 Mirc d§ cdi tién

Str dung Internet dé thuc hién cac giao dich
mua ban dugc coi 1a mot dich vy mang tinh
cong nghé madi. Cong cu hitu ich trong viée giai
thich y dinh chip nhan mot sian pham méi
la mo hinh chip nhan coéng nghé - TAM
(Technology Accentance Model) cua Su Luan
va Sing (2008) [2]. M6 hinh dugc mod hinh
hoéa nhu sau:
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Nhan thirc su
hitu ich -
Théi d6 huwdng Y dinh st dung
— tGi su sir dung —
Nhan thirc sy dé /
str dung

Hinh 2 M6 hinh TAM (Su Luan va Sing, 2008)
Trong d6, nhan thirc sy hiru ich 1a cép do ma
c4 nhén tin rang st dung mot hé thong dic thu s&
nang cao két qué thyc hién cong viéc [2]. Nhan
thue tinh d& sir dung 1a cip d6 ma mot ngudi tin
rang sir dung mot hé thong dic thu sé khong can
phai nd lyc nhiéu [2].

3. Phwong phap nghién ciru

Bai nghién ctru st dung mo6 hinh nghién ctru
cua Mohammad Hossein Moshref Javadi (2012)
[5] tim ra cic nhan t6 anh huong dén hanh vi
mua hang online ciia ngudi tiéu dung Pa Nang.

3.1 Bién sé déc lap

Bién doc lap 1a cac bién nghién ctru khong bi
tac dong ctia cac bién khac, dung dé giai thich
cho bién phu thudc. Trong bai nghién ctru, tac
gia st dung thang do nhirng nhén té anh huong
dén hanh vi mua hang online ciia nguoi tiéu
dung tr Mohammad Hossein Moshref Javadi
(2012) [5].

Bang 1 Nhan t6 anh huong hanh vi mua hang online

Nhan t6 Giai thich

L. Lo so mét thong tin thé tin dung, hodc
Rui ro A ., X S Al 1A

o thong tin ctia minh bi ban cho mdt bén
tai chinh )
thtr ba.

Lo le‘ing vé viéc ¢6 thé nhan duoc san

Rui ro

pham kém chat luong, khong gidng nhu

Ao h; .
V€ san pham doanh nghiép quang céo trén mang

Rui ro vé
su thuan tién

Lo léng vé su thuan loi, nhanh chong
trong chinh sach giao hang, di tra.

Rui ro vé .

Vilélcrlfh\gl Rui ro vé viéc khong nhan duoc hang
1€ FION8 | qau khi da thanh toan.

giao hang

Chinh sach Doanh rlghiép‘cho p}’lép Xk.héic‘:h hétzg
Ze s duoc tra lai hang hodc doi hang néu

doi tra hang

khong vira y.

Hé thong website, giao nhan, phéap 1y hd

Dich vu A, ) x
N tro va bdo v¢ khach hang trong viéc tim
va co sO . . o aa
N thong tin, mua hang, thanh toan va doi
ha tang )
tra.
. Thai d6 cta nguoi ti€u dung doi véi
Théi do : g &

viéc mua hang online.

Tiéu chuin . X o 2 , .
H¢ thong tiéu chuan danh gia, duogc

chu quan A
\ N - hinh thanh tr nhiing ap luc xa hoi 1én
cua nguoi , . 1A
s chinh ca nhan.
tiéu dung
Nhan thirc chii quan ctia mdi ca nhan
Nhan thuc d6i voi hanh vi 1a d& dang hay kho khan
kiém soat va hanh dong do cé bi kiém soat, han
hanh vi ché hay khong hay mot nguoi ¢ co hoi
thue hién cac du dinh ctia minh.
Mtrc d6 cai Mirc d6 lam quen, chap nhan cong nghé
tién cua mot ca nhan.

3.2 Bién sé phu thuéc

Trong nghién cru nay, bién phu thudc 1a
hanh vi mua hang online cua ngudi ti€éu dung
Pa Néng. Bién phu thudc dugc mo ta & cac
khia canh nhu loai san phém mua, phuong
thire thanh toan, tan suit mua hang.

3.3 M6 hinh nghién ciru

MB$ hinh nghién ciru gbc duoce nghién ctu &
Indonexia, qubc gia c6 nhiéu dic diém tuong
ddng v6i Viét Nam noi chung va Pa Néng noi
riéng vé hanh vi khach hang va téc d6 mua
saim online. Do vay, tac gid gilt nguyén mo
hinh nghién ctru gdc vao bai nghién ciru cho
ngudi tiéu dung tai Pa Nang:
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RUi ro san
pham

RUi ro thuén
tién

RUi ro khéng
giao hang

Chinh sach déi
tra

Pé kiém dinh do tin cdy cua thang do, cac
nha nghién ctu thuong st dung hai chi s6
théng ké (1) Hé s6 Cronbach alpha va (2) Hé
s6 trong quan bién tong.

Hé s6 Cronbach alpha 1a hé s6 cho phép danh
gia sy phu hop giita bién v6i bién nghién ctu.
Két qua phan tich s& 1am co s¢ dé loai bo nhirng
bién c6 d6 tin cay thap va giit lai nhirg bién c6
do tin cdy cao.

Hé s twong quan bién tong 1a hé sé cho bién
mirc do lién két giita mot bién quan sat trong
nhén td véi cac bién con lai.

Sau khi cac bién dugc kiém dinh bang
Cronbach alpha s& tiép tuc duoc phéan tich nhan
td (EFA). Muc dich cta phén tich nhan t6 1a dé
nhom gop cac bién thanh nhitng nhan té nho
hon, giam thiéu sy mat mat dir liéu. TAt ca cac
thang do trong bai nghién ctru déu duogc sir dung
dué6i dang Likert nim diém véi: 1 — R4t khong
dong ¥ dén 5 — Rat dong ¥.

Pé dy doan sy thay ddi cua mot bién phu
thudc dua trén thay doi ciia bién doc lap, chung
ta st dung phan tich hoi qui. HOi quy trong
SPSS c6 thé dugc thyc hién thong qua phép do
ANOVA.

A
A

Nhan thic
Kiém sodt

Tiéu chuan chl
quan

Loai san pham
mua

Phuong thic
thanh todn

(

£>

)
‘
Mtrc chi cho
mdi [an mua

3.4 Mdu nghién ciru
Bai nghién ctru phat ra tong cong 270 mau
(d4am bao duoc yéu ciu kich ¢& mau tdi thiéu
gap 5 1an sb bién quan sat). Sau khi khao sat, tac
gia thu vé 253 mau hop 18, phan déu cho tat ca
cac khu vyc trong thanh phd.
4. Két qua nghién ctru
4.1 Pic diém nhin khiau hoc ciia mdu
nghién ciru
Két qua nghién ctru cho thiy mua sim online
dang tro nén pho bién d6i v6i ngudi tiéu dung
Da Ning. Tuy nhién, giao dich thong qua ngan
hang hay thanh toan bang thé con han ché. Pa
phan khach hang van giir hinh thic thanh toan
truyén thong bang tién mat.
250
200

150

100
50
o B
Tién mat Thé tin dung Thé ghi n¢ Phuong thitc Séc

khac

Hinh 3: Cac hinh thirc thanh toan khi khach hang
mua online
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Chung loai san pham khi mua online da phan
la nhitng san pham c6 gia tri va do rui ro thap,
ching t6 khach hang Ba Nang van thuc su chua
yén tam va tin cdy vao chat lugng hang hoda
duoc giao dich online.

Hang dién to
Dich vu tai chinh - Ngan hang
Vé xem phim
Thirc dn, nudc udng
San pham khac
Hang dét may, 40 quan
Sach

[¢] 50 100 150 200
Hinh 4: Céc san phim dugc mua online
Ddi v6i thn suidt mua hang, chiém ti 1& cao
nhat 3-5 14n/6 thang va ti 1& nay c6 xu hudng
giam cho nhiing tan suat cao hon. Két qua nay
cho théy, mua sim online van chua thuc sy 1a xu
hudng pho bién & Pa Ning.

Tin suit mua hang online trong 6 thang gin nhit

8.20% 5%

= 6-101an 11-201an

= 3-51an

= 1-21an = Trén 21 1an

Hinh 5: Tan suat mua hang online

- A . 1A £ .
Tién chi cho mdi 1an mua sam online

4.10% 0%

o

= Dusi 500.000 dong = 500.000- 1.000.000 ddng
1.000.000 - 2.000.000 ddng ~ 2.000.000 — 4.000.000 déng
= Trén 4.000.000 déng

Hinh 6: S6 tién chi cho mdi 14n mua sim

Tuong tu véi d6 1a s6 tién chi cho mdi lan
mua siam online, do tim i e ngai rui ro, da
phan khach hang dugc phong van déu cho biét
mdi 1an chi khoang 500.000 dong cho viéc
mua sam. Ti & nay cang giam khi cang lén
cac muc chi cao hon.

4.2 Kiém dinh dé tin cdy ciia thang do

Kiém dinh do tin cay cua thang do “Rui ro
cam nhan”.

Thang do sau khi kiém dinh d6 tin cay thi
gitr lai tat ca cac bién, khong co bién nao bi
loai.

Kiém dinh do tin cay cua thang do “Nhan
to anh hwong déen hanh vi mua hang”

Thang do sau khi kiém dinh dd tin cay thi
giir lai tat ca cac bién, khong co bién nao bi
loai.

4.3 Phén tich nhan té

Phdn tich nhén t6 ciia “Rui ro cam nhén”.

Dir liéu phu hop dé phén tich nhan t6 khi
chi s6 KMO = 0.888 (>0.5) va Sig = 0.000.
Két qua ctia phan tich nhan t6 thu duoc 2 nhan
t6 dugce dat tén nhu sau: Rui ro vé san phém,
chinh sach va Rui ro vé chinh sach thanh toan.

Phén tich nhdn t6 cia “Nhan t6 tac dong
dén hanh vi mua online”

Sau khi tién hanh phan tich nhan t4, tir dit
liu thu dugc, 3 nhan t6 chinh dugc rit ra 13
Thai do, Tiéu chuan chu quan va Mtc d chap
nhan cong ngh¢.

4.4 M6 hinh nghién ciru hiéu chinh

Mtrc d6 cai
tién

Tiéu chuan cha ,
quan

4.5 Kiém dinh moi quan hé

RUi ro san
pham, chinh
sach

Loai san pham
mua

Phuong thirc
thanh toan

Mrc chi cho
mai lan mua

Nghién cuu moi quan hé giita Rui ro vé san
phdm, chinh sach va Rui ro vé Thanh toan voi Thai
do cua ngueoi tiéu dung voi viec mua sam online.

Rui ro CS

thanh toan
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Ttr két qua phan tich cho thiy, ca hai bién
doc lap déu tac dong dén thai do mua sim
online ctia ngudi tiéu dung nhung bién sé Rui
ro trong viéc thanh toan tac dong manh hon.
C6 thé thdy, viéc hd tro cta cong nghé gitp
ngudi tiéu dung phan ndo yén tdm hon vé chét
lugng san pham, tuy nhién, khi déi twong cia
mua hang online cang dugc moé rong thi cac
khach hang 16n tudi hay xa trung tam, chua
duoc tiép can vo1 dich vu thanh toan hién dai
s& cam thiy nhiéu rui ro trong viéc mua hang
va hinh thanh thai d6 chua tich cuc vé phuong
thirc mua sim méi nay.

Nghién ciru moi quan hé giita Thdi d, mirc
dé chdp nhdn céng nghé va chudn chii quan
ciia ngwoi tiéu ding dén Hanh vi tiéu ding
online.

Ca 3 bién doc lap déu c6 anh huong dén
bién phu thuéc Hanh vi mua hang online.
Trong do, bién Thai do anh huong manh nhat,
tiép theo 1a Mirc 6 chap nhan cong nghé va
cudi cung 13 Chuan chu quan cta ngudi tiéu
dung. Pay 1a két qua c6 thé 1i giai dugc trong
bdi canh doanh nghiép Viét Nam va thanh
phd Da Ndng méi bude dau phd bién phuong
thire ban hang online va mit bang dan tri cta
ngudi tiéu dung con thap. Trong thoi gian dén,
doanh nghiép can c6 giai phap dai han dé thay
d6i thai do va gia ting kha nang tich hop cong
nghé trong mua sim cho khach hang.

5. Két luan

5.1 Gidi phadp thay dtfi thai djp cua nguwoi
tiéu dung vdi viéc mua sam online.

C6 thé thay, thai do tac dong truc tiép dén
hanh vi nguoi tiéu dung, dac biét khi thai do tiéu
cuc ngudi tiéu dung sé& khong mua san pham,
dich vu online. Do vay, doanh nghi¢p kinh
doanh online cin quan tim dén yéu té nhu San
pham, chinh sach va thanh toan dé tao cam giac
yén tam cho khach hang khi thuc hién giao dich
v6i doanh nghiép.

Gidi phdp tdc dong vé rii ro vé san phdm,
chinh sach

Doanh nghiép khi phan phdi san pham online
phai cha y chat luong va thuong hiéu ciia san
pham. Mot khi chét luong cua san pham duogc
dam bao, nhitng yéu t6 dich vu d6i tra, phan
nan ciing s& rat it khi xay ra, va cho du c6 xay
ra doanh nghi¢p hoan toan phan tng nhanh va
minh bach vé mit thong tin dé dap tng nhu cau
cho khach hang nhu:

- H6 tro phﬁn mém phong to, thu nhé tham
chi 13 thir san pham dé khach hang dé dang kiém
tra kiéu dang, mau séac, chat liéu san pham.

- C6 cong cu giup hd tro thong tin vé san
pham, chinh sach cho khach hang trong qua
trinh mua, dat hang.

- Co6 cong cu ghi nhan thong tin hodc danh
gia san pham, dic biét 1a san pham sach.

- Xay dung co s¢ dir li¢u khach hang, tur do
da dang kénh thong tin tiép xuc nhu facebook,
dién thoai, email.

- bam bao su minh bach, r6 rang trong chinh
sach. Tao diéu kién cho khach hang co thé tra
lai hang trong khoang thoi gian nhit dinh néu
khong vua y.

Gidi phap tac dong vé riii ro thanh todn

- Tao diéu kién trong chinh sach mua hang va
thanh toan nhu khach hang c6 thé thanh toén khi
nhdn hang, va néu khong thich, co thé tra lai cho
don vi van chuyén ma chi tbn mot khoang nho
chi phi van chuyén.

- Khéach hang da phan van chon phuong thirc
thanh toan truyén thong 1a tién mit, nhung doanh
nghiép ciing can ¢ nhitng dong thai tich cyuc dé
khuyén khich khach hang thanh toan bang thé.

5.2 Giai phap tic dong dwa trén miurc do
chép nhgn cong nghé.

Doanh nghiép can chu ¥ dén nhitng dic diém
sau dé giam thiéu cam giac e ngai cho khach
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hang khi tiép can cong nghé méi, dic biét d6i
tuong tiép can cong nghé hién nay dé thuc hién
giao dich mua ban khong con goéi gon véi chi
nhirng khach hang tré tuoi:

- Pon gian hoa cling nhu sir dung cac hinh
anh truc quan dé hudng dan khach hang thuc
hién céac thao tdc mua sam.

- Thyc hién nhiing doan video huéng dan
cach thirc mua hang, thanh toan

- Bé tri d6i ngii nhan vién tu van 24/7, sin
sang moi liic dé giai dap nhiing thic méc cta
khach hang trong khoang thdi gian sém nhét.

5.3 Gidi phdp tic dpng vao tiéu chudn chii
quan

Pé tao niém tin cho nguoi tiéu dung thong qua
nguoi than, ban be, doanh nghi¢p kinh doanh
online c6 thé:

- Khuyén khich khach hang da str dung san
pham cung cap nhitng phan hoi vé chat luong
san phém, dich vu tai doanh nghiép.

- Cung cip chuong trinh khuyén mai, giam gia
khi khach hang mua theo nhom, s lugng 16n.

- Khuyén maii cho khach hang gi6i thiéu duoc
nguoi than, ban be dén mua hang hoéa, dich vu
tai doanh nghiép.
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Tém tit

Chuyén ngiweoi nghia phu 6 Khodi Chdu (CNNPOKC)# 1a mot truyén déc sic trong “thién ¢ ky but” Truyén ky man luc
(TKML) ctia Nguyén Dit (sdng vao nira dau thé ky XVI). Ngéi nha trong lau sy (NNTLS)? ciing 1 mot cau chuyén tiéu
biéu trong Vil nguyét vat ngir (VNVN) - duoc coi 14 tip truyén hay nhit trong céc tap truyén truyén ky Nhat Ban® cua
Ueda Akinari (1734-1809).

Bai bao nay thir so sanh hai tinh hoa ciia truyén ky trung dai Viét Nam va Nhat Ban néi trén, nhim tim ra sy giéng nhau
va khac nhau giita chung, qua 6 kham pha nét twong dong cuia Nguyén Dir va Ueda Akinari.

Tuwr khoa: Truyén truyén ky, Van hoc trung dai, Chuyén tinh ma n.

Abstract

The story of a virtuous woman in Khoai Chau (CNNPOKC) is a special story in the Strange Tales (TKML) by Nguyen
Du, a 16th-century Vietnamese writer. The reed-choked house (NNTLS) is also characterized as symbolic of “Tales of
Moonlight and Rain” (VNVN) written by Ueda Akinari, a 18th-century Japanese author.

This article is aimed at the similarities and difference between these two works of art from which the similarities between
these two writers can be drawn upon.

Keywords: Strange Tales, Middle-age literature, love story of a female ghost.

1. Dit van aé : A A s :
: ctru chuyén sau vé van hoc so sanh trong khu vuc

Duéi thoi trung dai, cac hoc gida Lé Quy Pon,
Phan Huy Chu di nhic dén mdi quan hé giita
TKML cua Nguyén Dix v6i Tién dang tan thoai
(TPTT) ctia nha vian Trung Qubc Cu Huyu (1347-
1433)B). Biéu d6 da dugc cac nha nghién ctru hién
dai tai khang dinh trong nhiéu cong trinh nghién

Email: camchaupv@gmail.com

van hoéa chit Han (Trung Quéc, Triéu Tién, Nhat
Ban, Viét Nam). Nha nghién ctru Boan Lé Giang
trong Tap chi Nghién ctru Vin hoc sé 10 khong
nhiing chi ra sy anh hudng cua céac tap truyén
truyén ky cta 4 nudc, ma con chi ra sy anh huong
cu thé trong ting truyén. Theo dng, d co su tuong
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quan gitra CNNPOKC va NNTLS vo6i Truyén
nang Ai Khanh (TNAK) trong TDTT ctia Cti Huu.
Khai niém “tuong quan” & ddy c6 thé hiéu 1a su
trong dong, su anh hudng 1an nhau, ma cu thé 1a
Nguyén Dit va Ueda Akinari d anh huéng TNAK
ctia Cti Huu khi viét CNNPOKC va NNTLS.

Tét nhién 1a khi CNNPOKC va NNTLS déu
cung chiu anh hudéng bséi mot nguyén ban thi
chic chan giita hai truyén nay phai co nhimng nét
twong quan voi nhau. Day 1a co s& dé bai bao
nay thir di tim nhimg diém gidng nhau va khac
nhau vé nhiing van dé xa hoi va nghé thuat truyén
truyén ky gitta CNNPOKC va NNTLS.

2. Truyén ky va truyén truyén ky

Tén “truyén ky” xuat hién dau tién 1a nhan d¢
mot tap truyén ciia Bui Hinh va nhitng nguoi khac
vao thoi Trung Pudng (TK.8-TK.9) & Trung Qudc.
Sau d6 khai niém nay duoc md rong ra dé goi nhiing
truyén doi Pudng ¢ nhing yéu 6 ky la, va dugc
goi chung 13 “truyén truyén ky”. Truyén truyén ky
& Trung Qudc tiép tuc phat trién qua doi Téng, dic
biét phat trién manh & thoi Minh Thanh. Lic nay nd
tach ra thanh mot dong riéng dé phan biét véi tiéu
thuyét lich st, tiéu thuyét xa hoi, tai tir giai nhan lic
bay gio. Mot trong nhiing tac gia truyén truyén ky
ndi tiéng nhét thoi Minh Thanh 1a Cti Hyu. Nha vin
nay déng vai tro tién phong trong viéc c6 tac pham
truyén sang céc nudc dung chir Han trong khu vy
Pong A. Tap truyén TDTT cta 6ng da anh hudng
dam nét trong sang tac cia mot loat nha van & ban
dia, nhu Kim Thoi Téap (1435-1493) cua Triéu Tién;
Asai Ry6i (?-1691), Ueda Akinari ciia Nhat Ban;
Nguyén Dit ciia Viét Nam,...

Theo nha nghién ciru Poan Lé Giang !, khai
niém “ky” trong “truyén truyén ky” 1a cai khac
thuong, cai ky la, bao gdbm ca cai ky quai, ky di.
Nha vin ding cai Ky dé phan anh cai Thyc, phan
anh sau sac hon cai thuc do khong bi giéi han boi
hién thuc.

Cai Ky gitip cho ngudi viét va nguoi doc “tiép
xuc” véi mot thé gidi khac, ghé ron va dep dé

khac thuong chtr khong tim thuong, nhat nhéo
nhu doi thuc.

Hau hét céac truyén truyén ky deéu ket thuc
mot cach den t01, cac nhan vat chinh dién chét dé
song tiep doi song cua hon ma.

Nhitng yéu t6 vira néu ciing 1a nhitng diém
gidng nhau cia CNNPOKC va NNTLS.

3. Nét gidng nhau giita CNNPOKC va NNTLS
3.1. Nhén vit nguoi v thiiy chung, tiét hanh

Tir nang Ai Khanh ctia Cti Hyu, cac nha vian
Viét Nam, Nhat Ban da xay dung nén hai nhan vat
nit tap trung nhimng vé dep A Pong, khong nhiing
xinh xan, tai nang, ddm dang, ma con chung thuy,
tiét hanh. Ho 1a Nhi Khanh (CNNPOKC, Viét
Nam), Miyagi (NNTLS, Nhat Ban).

Nhitng nguodi vo trong truyén déu sin sang
dam duong ganh véc cong viéc gia dinh dé chong
ra di lam an budn ban (Miyagi), hoac giup do cha
gia & noi tran nham nguy hiém (Nhi Khanh).

Hai cudc chia ly cua hai truyén déu mé dau
cho giai doan song gi6, day thir thach ddi véi
ngudi vo, va ciing 1a diéu kién dé cac nhan vat
nit boc 10 tinh cach cta minh.

Dbi v6i nang Miyagi, chong nang ra di ¢6 hen
mua thu quay vé nhung di mdy mua thu tréi qua
van bat vo am tin. Trong khi d6, gidc gid no ra,
lang x6m chay loan déo dac, nhung nang cuong
quyét & lai dé doi chd chong. Trong canh mot
than mot minh, tién khong co, dén nguoi hau
duy nhit ciing bo di, thé nhung nang van cuong
quyét khong nga theo nhitng 10 ve vén, tim kiém
mot chén tri than cho minh véi ngudi dan 6ng
khac. “Thinh thoang ciing c6 ngudi dén thim
hoi Miyagi, thdy nhan sic ciia nang nhiéu ngudi
budng 161 chong gheo ve van, nhung nang kién
quyét gitlr trinh tiét, ddi xir lanh nhat v&i dan ong,
vé sau dong chit cira khong tiép mot ai nira”?.

Nang Nhi Khanh ciing vay, sau khi chong ra di
thi bd me nang mét, nang phai dua tang bd me vé
qué cti Khodi Chau, tr¢ thanh ngudi bo vo, phai
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dén nuong nhd mot ba ¢b. 6 nam troi qua, khong
mdt tin tirc cta chong, nang sng ¢ quanh, 1¢ loi.
Lic do, mdt tudng quan ho Bach dem tién bac
dén xin cudi nang. Ngay ca ba ¢d ciing ép nang
phai l1ay Bach tuéng quan. Ba ndy da nhan tién cta
Bach tudéng quan, “dinh lay 1& nghi dé cudng ép,
hon ky da rap san sang”™. C6 rat nhidu 1y do dé
nang di bude nira. Tuy nhién, nang da cuong quyét
khong chap nhan va nai xin ngudi bd gia than can
di v& Nghé An tim tin tirc ctia chong.

Du ca hai nguoi chong déu khong cé tin tirc,
va da 6, 7 nam troi troi qua, nhung hai nguoi vo
van mot 1ong chung thuy sat son ddi v6i chong,
khong c6 thé luc nao c6 thé mua chude, du db
dugc ho, cling khong c¢6 hoan canh nao co thé
khién ho thay long d6i da.

3.2. M6 tip “giiv tiét hiiy than”

Déi voi nang Miyagi, viéc chip nhan dong ctra
song ¢d quanh trong ngdi nha rach nat trong lau
sdy hoang dai, giita bon bé gidc gid, tién khong
coO, nguoi hau than can bo di, cling la Chélp nhan
cai chét, chip nhan mang song bi huy hoai dé gitr
tron trinh tiét voi chong. Nha vian khong ké nang
da chét nhur thé nao, nhung nha van mé ta hinh hai
hén ma ctia nang da cho ta hiéu nhitng gi nang da
trai qua trudc khi chét: “da nang den dui, cau ban,
hai mét triing sau, toc xda xudng lung”. Miyagi
1a con ma x4u nhét trong cac ma nit cua truyén ky
trung dai. Nha van da bo hinh thirc bén ngoai dé
miéu ta vé dep bén trong ngoi sang clia nang. Diy
la vé dep cua long chung thuy, su kién trinh.

Déi v6i nang Nhi Khanh, nang gip phai mot
ngudi chong bé tha, hu hong, mat nhan tinh dén
murc d4nh bac ldy v minh ra gan. Du vdy, nang van
khong oan han chdng, ciing khong nghe theo 10i
chong 1dy D3 Tam, nang chon cai chét dé giir tron
danh tiét mot nguoi vo, ma cling 1a mdt con nguoi.
O Nhi Khanh c6 y thirc tg do 10 nét: Tu do yéu
Trong Quy va tu do chon cho minh mdt cai chét.

3.3. Hién vé tim gap va an di voi chong

Chi tiét ngon dén leo 1ét trong ngdi nha tranh

& truyén NNTLS rat hay, n6 gidng véi ngon dén
mau don trong Mau don ddng ky ciia Ct Hyu.
Ngon dén leo 1ét d6 vira 4m tinh, gén voi nhitng
hon ma, vira biéu 16 tinh yéu khong bao gid mat
di ciia nang Miyagi ddi véi chdng, ciing 1a khat
vong sdng, khat vong yéu khong bao gio tit di ca
sau khi chét ctia nhitng ngudi nir trong truyén ky.

Ngoai viéc hién ra hinh hai dé gap lai chong,
ca hai nguoi nir déu 1am cai viéc ma nhiing ma nir
trong truyén ky hay lam 1 an i voi chong (nguoi
yéu). Ngay ca khi da thanh ma, ca hai van khong
“bo qua” chuyén 4n ai. Néu nhu hon ma Miyagi
an 4i voi chong trong cin nha cii cta ho thi nang
Nhi Khanh, tao ton hon, an ai véi ché)ng ngay
tai dén ctia mot nit vuong dat Viét - dén Trung
vuong, va day cling la “cong s¢” cua Nhi Khanh
- “hién thiép dugc 1é thudc toa dén nay, coi giir
vé nhitng s& van tiu d6i”'4. Nét gibng nhau nay
thugc vé bat phap nghé thuat cua truyén ky. Da
no6i dén tinh yéu trai gai, vo chong, dii séng hay
chét, déu phai néi dén ai 4n, nhu chang Triéu an
4i voi hon ma Ai Khanh (4i Khanh truyén - Cu
Huyu), Luong Sinh véi nang con géi ho Ha (Van
Phiic tw tu b6 ky - Kim Thoi Tap), Ly Sinh va
nang Thoi (Ly sinh khuy tuwong truyén - Kim Thoi
Tap)...

Nhirng nét gidng nhau & trén ciing phan anh
cam himg tham my cta cac nha van. Nguyén Dir,
Ueda Akinari ¢6 nét gibng Cti Hyu, phan g lai
véi x3 hoi rdi ren 1am cac gia tri dao duc bi dao
16n, ca ngoi nhimng tim long kién trinh, khong
thay d6i, khong bi vat duc lay chuyén. Pham tiét
cua cac nhan vat nir anh hudng dao dic Nho gido
“toi trung khong tho hai chua, gai trinh khong lay
hai ché)ng”, bdc 16 qua cau nodi cua Nhi Khanh
v6i ngudi bd gia: “Ta sé di nhin nhuc ma séng
1a vi nghi Phiing lang hay con; néu chang khong
con thi ta d3 liéu minh chir quyét khong mic 4o
xiém ctia chong dé di 1am dep voi ngudi khac™4l.

Ngoai ra, ci gibng nhau co ban & déy 1a cai nhin
nhan dao cua cic nha van vé nguodi phy nit thoi
phong kién. Ho 14 nan nhén cta x4 hdi rdi ren, loan
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lac, va nan nhan cta ctia nhitng nguoi chong bé tha,
gia truong. Ngudi phu nit hau nhu khéng duoc sy
bao v¢ nao tir xa hoi, tham chi ngay trong gia dinh
minh, ho ciing c6 thé bi gan nhu gan mot moén do.
Cac nha van ngoai miéu ta than phan hdm hiu ctia
ho con ngoi ca phim chit, long kién trinh, chinh
chuyén, tai nang va tiét hanh ctia ho. Ho ndi bat 1én
trén nén hién thuc xa hoi den t6i véi giac gia, cudp
boc va thoi bé tha, vo dao cua nhimng 6ng chong.

4. Nhirng nét khac nhau giira CNNPOKC va
NNTLS

Mic du cung chiu anh hudéng boi mdt cau
chuyén (Truyén nang Ai Khanh - Ctt Hyu) nhung
moi nha vin, & goc do, thoi dai va van hoa dan
toc minh, lai c6 cach phong tac khac nhau, tao ra
nhirng ciu chuyén khac nhau vé két ciu, vé cach
xdy dung nhan vat...

4.1. Katsushiro va Phung Trong Quy

Katsushird xuét than tir gia dinh nong dan kha
gia, nhung 16n 1én tinh tinh 16ng bong, ghét viéc
ddng ang, khong chu y 1am an, nén gia dinh tr
nén sa sut. Anh tim cach van héi tinh canh gia
dinh bang di budn lua & kinh d6. O day, van hoa
do thi da phat trién manh mé trong xa hoi Nhat
Ban, sinh ra nhiing thé hé thanh nién Nhat khao
khat khoi nghiép bang budn ban, chir khong phai
bang nghé ndng truyén théng. C6 18 tu tudng nay
da gitip Nhat Ban phat trién & thoi hién dai?

Trong Quy chua bao gid c¢6 tinh than khoi
nghiép. Anh ta dién hinh cta con nha quan lai,
khong duogc gido duc tt, tré nén bé tha, dén mat
ca nhan cach, dem vo di gan bac. Sau khi vo chét,
anh ta h6i han, nhung ciing khong biét 1am nghé gi
dé nuoi con, chi biét vay muon va nho va. Lbi song
ndng nghiép tri tré nay con thé hién & ca nang Nhj
Khanh, ngay ca khi chét, nang hién vé ciing khong
gitip gi cho chdng vé viée sinh ké, ngoai viée dian do
sau nay con 16n thi cho theo pho Lé Loi.

Katsushird 1a nguoi biét lam an, c6 trach
nhiém véi gia dinh, cling nhu chung thuy véi vog.

Khi chién tranh ling xudng, duong sa thong sudt,
anh tim duong quay vé qué nha, voi ¥ nghi 1a vé
nhat nhanh hai ¢t vo dem chon cat (anh nghi
12 vo d3 chét, ma dang nhu vay). Do d6 viéc vo
anh di chét réi nhung linh hon van quanh quat
doi chong vé di gay xuc dong that su trong 1ong
nguoi doc. Do 1a sy bu dép cho ca hai bén.

Nguoc lai, Trong Quy trong thoi gian & Nghé
An, miéng noi (véi bd gid) 1a nhé vo nhung lai
khong c6 nd lyc tim cach quay vé qué nha tim vo.
Tac gia mo ta noi & cua Trong Quy “Mot chiée
givdng xiéu, bén bé vach trong, trir co miy thi
nhu ban co, hii rugu, chim méi, ché sian, khong
con cai gi dang gia” cho thdy con ngudi nay
khong quan tdm diéu gi ngoai thi vui co bac,
ruou ché, sin ban cia minh. Tac gia dé cho nhan
vat nay tu tha hoa dén muac dem vo ra gan bac.
Khi vo tr van chét, tic gia dé cho nhan vat hoi
han qua bai tho diéu vo. Tuy nhién, ching d6
van chua du dé doc gia c6 thién cam véi nhan
vat. Day 1a Iy do ngudi doc khong cam thiy xuc
dong trong viéc Nhi Khanh quay vé tim chong
va an ai voi chong. Chi tiét cudi truyén “Trong
Quy khong lay ai nita, cham chi nudi con nén
ngudi” khong di 1am 4m 1én than phan c6 don,
nhd bé cia nguoi vo chét oan trc Nhi Khanh.

4.2. Hién thuc xa hi trong hai cdu chuyén

Ueda Akinari phé phan chién tranh rd rét.
Hién thuc xa hoi trong NNTLS céach thoi Ueda
Akirani séng 300 nim, thoi Khoan Chinh thir 2
(1461). Ong khong muon cudc chién d6 dé lam
cai nén cho cdu chuyén, ma ong that su bay to
sy cdm phan dbi véi chién tranh, ly loan. Ong
dd c6 nhitng cau vin t6 cdo chién tranh sic nét:
“Chién tranh xay ra, khién cho ca mot dai phia
dong béng chdc bi chim trong loan lac. Nguoi
gia thi trén vao trong nui, thanh nién thi bi bat
linh. Nguoi ta dén nhau: “Hom nay dbt pha chd
kia”, “ngay mai quan dich dén chd nay”, phu ni,
tré em nhon nhao tron chay khip noi, kéu khoc
vang troi... Loi dung luc loan lac, cudp trdém ndi
Ién khép noi, chiing dung trai, ddt nha, cudp boe
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tuy thich. Khip cac tinh mién dong khong mot
noi nao yén on... Bénh dich hoang hoanh, xac
chét chong chat day duong™?.

Tuy nhién, véi CNNPOKC, Nguyén Dir
khéng dit nang van dé chién tranh. Chién tranh
chi duoc néi thoang qua boi nhitng con sd: “Ho
triéu s& hét vao nam Binh Tuét (1406), binh cach
ndi 1én, sb nguoi bi giét chét dén chung 20 van,
4y 1a chua ké s6 nguoi bi bit cudp di”™ — 1oi
ctia Nhj Khanh sau khi chét. Nhirng cudce loan lac
thoi nha hau Tran, nha Ho, cling nhu cudc xam
lvoc va do ho tan khdc ddi véi nhan dan ta cua
gidc Minh chi duoc néu thodng qua bang nhiing
con s6 théng ké don gian.

4.3. Nha buén Sasabe va tay ldi buén P6 Tam

Hai hinh anh thuong nhan nay khac nhau hoan
toan. Mot ddng dugc miéu ta tran trong, sdng cd
tinh cam, biét giup do nguoi kho khan, hoan nan;
mot dang dugc miéu ta khinh miét, khong c6 tu
cach, ltra gat cudp vo ban be. O day la su khéc
nhau gitra tu tudng trong thuong cua Nhat Ban
va tu tudng trong nong cua Viét Nam. Trudc thoi
Ueda Akinari, Nhat Ban da 4p dung hoc thuyét
Dinh nhan dao (dao duc kinh doanh cua nguoi thi
dan). Hoc thuyét nay dugc dé xudng boi Baigan,
v6i 3 Bue, 2 Nghia. Nguoi thuong nhan da c6 mot
vi tri trong xa hoi Nhat Ban. Hinh mau 1y tuéng
cho dao ctia ngudi thi dan 1a thuong gia ho qudc
day hung khi Shimai Soshitsu (1539-1615)!'.
Nhan vat Sasabe dugc xay dung dudi anh sang do.

Nguoc lai, thoi Nguyén Dir, d6 thi chi bat dau
phét trién, gii nho si néng thon chua coi trong
thuong nhéan, 1én an dong tién lam hiy hoai dao
dirc con nguoi. Piéu nay thé hién rd trong tho cta
Nguyén Binh Khiém - thiy day ctia Nguyén Dit.
Nguyén Binh Khiém nhiéu lan 1én tiéng phé phan,
chéi bo 161 séng d6 hoi thi thanh trén cac phuong
dién thé su, dao ly, 16i séng: “Ta dai ta tim noti Véng
vé/ Ngudi khon nguoi dén chdn lao xao”’(Tho Nom
- bai 73); “Bac vang 1a cuia trir ti€u dung/Thanh thi
v6n dua tranh gianh giat”(Tho Nom - bai 79); “Vat

vO thanh thi 1am chi nira/ it tiéng khen thi vang
tiéng ché” (Tho Nom - bai 61)...51Day 1a Iy do vi
sao, nhan vat 1ai buén D6 Tam duoc xay dung co
tinh khinh miét nhu vady. Nhin nhan cua Nhi Khanh
vé Pd Tam ciing 14 nhin nhan chung ctia nho si thoi
do vé gioi 14i budn Viét Nam: “Nhiing nguoi l4i
budn phan nhiéu 1a xao quyét, dimg nén choi than
v6i ho; ban dau tuy ho tha cho minh dugc, nhung
roi ho s& vét hét ciia minh cho ma xem”.

4.4. Tinh ngwoi trong hai cdu chuyén

Mic du chién tranh ly loan, con nguoi khén
kho, doi kém, chét choc, nhung tinh cdm nguoi
dan trong NNTLS lai rat ¢dm am. Khi Katsushir6
bi dau 6m, tai san bj mét sach nhung Kodama
Kahee (¢ xr Omi, qué vo cua nguoi thuong buén
Sasabe) van cuu mang, moi thay chira bénh, giup
Katsushiré binh phuc. Katsushir6 da dugc su
giup do cia Kodama Kahee va Sasabe trong 7
nam troi luu lac. Ciing trong 7 ndm nay, anh duogc
su thuong yéu, tin cdy cia dan lang vung Omi.

Nguoc lai, tinh cam con nguoi trong CNNPOKC
lai thua nhat. Quan lai trong triéu thi bé phai, tim
cach ham hai nguoi khong ung y: “dinh than ghét
Lap Ngon tinh hay néi thang, y mudn 1am hai, bén
hua nhau tién cir d di trAn nham Nghé An, mot
vung dang c6 giac”¥. Trong gia dinh, ba ¢6 ho
Luu nhan tién Bach tuéng quan lap muu dua
chau gai vao chd boi bac véi chéng. La ban than
ctia nhau nhung D6 Tam lai du dé Trong Quy
choi bac dé tim cach cudp vo cia Trong Quy...
Khong nhu Ueda Akinari, Nguyén Dit khong dit
nang viéc mi€u ta hién thuc chinh tri xa hdi béng
hién thuc dao dic xa hoi.

4.5. Nghé thudt

Trong truyén NNTLS, nhiing bai tho duogc
chen vao déu theo thé tanka, ngén gon, stc tich,
vi thé khong 1am lodng mach truyén nhu céc bai
tho trong CNNPOKC. Trong Quy lam hai bai
tho, bai ddu 40 cau, bai sau 45 ciu, mdi bai déu
hon 200 chit, trong khi bon bai tho trong NNTLS
déu rat ngén, mdi bai 5 cau, 31 chit.
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Vin chuong cua Ueda Akinari bong bay, nha
van hay dua dién tich vao 16i thoai nhan vat,
khién cho cau chuyén c6 chét tho (va that sy cau
chuyén nay 1a mot bai tho hay). Vi du Miyagi
n6i véi chong khi chia tay: “Em chi biét c6 uu
sau nhu nguoi di lac gitta ring nai”. O day, nang
da lay dién cb mot bai tho trong Co kim tdp. Va
Katsushir6 tra 101 vo “Nhu nguoi dang di trén
maot cai be tréi n6i” (ding dién tich Nguu Lang-
Chirc nit), hen v “Mua thu khi 14 sin diy phap
phéi trude gio, toi s& trd v&” (dung mot quy ngir
trong tho haiku, 14 san day chi mua thu).

Truyén ctua Ueda Akinari c6 két cau hién dai.
Tac gia khong can ké Miyagi chét nhu thé nao, chi
ta Miyagi 1am vao canh cung khdn, tién bac tiéu
hét, ngudi hau gai ciing bo di, roi dé limg d6, ké tiép
vé Katsushird. Cac nhan vat duoc ta doc lap véi
nhau. Chinh vi két ciu nhu vy nén gy duogc bét
ngd khi doc gia biét rang cudc twong phung gitra
Katsushird véi vo thue chat 1a cude tuong phung
ctia chang v6i hon ma. Ngay ca ngudi chong trong
truyén ciing bat ngd, tinh cam ctia nguoi chong vi
thé dang trao ménh liét. Nguoi doc ciing theo dé
ma xuc dong manh li¢t. Truyén NNTLS tr¢ nén c6
nhiéu tuyén nhan vat chinh, thoi gian nhiéu chiéu:
thoi gian ctia Miyagi, thoi gian cua Katsushird,
thoi gian hoi tre cia cu Uruma.

Ngoai ra, Ueda Akinani con 10ng truyén trong
truyén rat tha vi. Téc gia dé cu Uruma ké véi
Katsushird vé nang Tekona ¢ lang Mama nhay
xudng bién chét vi khong biét 1am sao bao dap duoc
tat ca thm long 41 md minh. Ké xong, cu lai nhan
xét “Thé nhung tinh cach ciia Miyagi qua cb, gia
nay thay con hon tinh cach tho ngy ciia Tekona
ngay xua. Cudc doi ctia Miyagi dau kho biét bao!”.
Tac gia d3 dung nhan vat huyén thoai Tekona 1am
nén dé mot 1an nira khang dinh s6 phan bi tham
khé sanh (ky la) ciia Miyagi. Pay 1a chat mono no
aware (niém bi ai c6 tinh chat Nhat Ban) rat dic
trung ctia nghé thuat trung dai x{r Phu Tang.

V&i NNPOKC, cdt truyén bam theo nhan vat
Nhi Khanh. Thoi gian mdt chiéu, tir trude dén

sau, chu yéu 1a dong thoi gian ctia Nhi Khanh.

5. Két luan

Viéc so sanh hai truyén truyén ky khong nham
dé néi truyén nao hay hon truyén nao. Mdi truyén
déu c6 nhirng gi tri riéng cua nod, ciing nhu cé
chd ding nhat dinh trong long ban doc mdi nudc.
Riéng gia tri ndi bat vé nghé thuat cua NNTLS
so v&d1 NNPOKC lai mang dac trung riéng cua
vin hoc mdi nudc, va ciing 1a phong cich riéng
ctia mdi nha van. Ueda Akinari sinh sau dé¢ mudn
hon Nguyén Dit dén hon 200 nim, & vao thoi
Nguyén Du, thdi ma vin hoc trung dai cua tit ca
cac nude dung chit Han da phat trién dinh cao, vi
thé nhitng su vuot troi vé nghé thuét ¢ truyén cua
ong 1a didu c6 thé hiéu dugc.

So sanh nay cho ta thiy sy gip g& nhau cua
nhitng tim hdén nhay cam véi than phan con
nguoi, cua cai nhin nhan dao vé cudc doi & nhirng
nha vin tai nhitng qudc gia khac nhau, thudc cac
thoi dai khac nhau. Chinh van hoc da gitp ho
ding bén canh nhau, tri am, tri ky vdi nhau trong
but muc va cung ton tai voi thoi gian.
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Tém tit

Ngam khuc clng v6i thé tho song that luc bat 1a mot thanh tyu cta van hoc Viét Nam. Thé tho nay gin lién véi mot giai
doan lich st day bién dong cta vian hoc Viét Nam ntra cudi thé ki XVIII - nira ddu thé ki XIX ma nhén vat trung tam 1a
con ngudi voi nhitg khd dau bat hanh, mat niém tin vao li twdng va nguyén tic dao dirc phong kién. O do, con ngudi
ludn di tim nguyén nhan gy nén ndi dau cho minh nhung luén bé tic. Bai viét sau ddy chi ra nhitng dic diém ciia nhan
vat trir tinh trong thé loai ngdm khuic ctia van hoc Viét Nam.

Tir khéa: ngdm khuc, thé loai, nhan vat tri tinh

Abstract

“Ngam khuc” with the “song that luc bat” (double seven-six-eight) is a achievement of Vietnamese literature. This poetry
is associated with a period of history of Vietnamese which it’s so turbulent in the last half of the 18th century - the first half
of the nineteenth century, the central character of the this period poetry is human with unhappiness, disbelieve with ideal
and value of feudal society. There, people always find the cause of their unhappiness but always congested. The following
article shows the characteristics of the lyrical character in the “ngam khuc” type of Vietnamese literature.

Key: ngam khuc, type, lyrical character

Trong lich sir van hoc Viét Nam thoi ki trung
dai, giai doan van hoc ntra cudi thé ki XVIII-ntra
dau thé ki XIX 1a giai doan vin hoc phat trién
ruc r& nhat & tt ca cac loai hinh nhu tu su, trit
tinh, kich va cic thé loai nhu hat néi, tho Nom
duong luat, truyén Nom, dac bi¢t 1a ngam khuc.
Chinh bbi canh lich sir - x4 hi, tu tudng, vin hoa
cua thoi ki nay chi phéi ndi dung, nghé thuat; tu
tuong, chu dé cua tac pham van hoc; tham chi
chi phdi ca thé loai. Piéu nay giai thich vi sao
trong giai doan nay c6 nhiéu tac gia, tic pham
dinh cao; nhiéu thé loai vin hoc dic biét xuét
hién, trong d6 co thé loai ngdm khiic v6i nhing
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dac trung riéng cd, ngdm khuc cung vdi nhitng
thé loai khac chuyén tai mot cach day du va xac
dang nhitng van dé cua thoi dai, dic biét 1a van
dé quyén con ngudi.

1.Vai nét vé thé loai ngAm khic

Ngam khac 1a mot trong nhiing thé loai doc
d4o cua tho truyén thong Viét Nam, thé loai nay
dat dugc nhiing thanh tyu to 16n trong tién trinh
phat trién cta tho Viét Nam thoi ki trung dai va 1a
mot trong ba dinh cao ctiia van hoc Nom ¢ giai doan
nira cudi thé ki XVIII nira dau thé ki XIX (truyén
No6m, hat noi, ngdm khuc). Day 1a thé loai ra doi
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mudn hon nhung da kip gat hai nhiing thanh tyu 16n
nhu Chinh phu ngdm (ban dich Poan Thi Piém),
Cung oan ngam (Nguyén Gia Thiéu), Ty tinh
khuc (Cao Ba Nha), Ai tu van (L& Ngoc Han),
Vin chiéu hon (Nguyén Du). ..

Theo tién si Nguyén Ngoc Quang, ngudi
¢6 nhiéu cong trinh nghién ctru vé ngam khuc,
dinh nghia, ngam khuc la nhitng ca khuc trie tinh
triwong thién thé hién nhitng bi kich trong doi
Séng noi tam con nguoi, khi doi dién véi hién
thuce cudc sé'ng, trong mot giai doan lich sw nhat
dinh, duwoc viét bdng thé song that luc bat va
bang ngén ngir dan téc (chiv Nom) [4].

Tir dinh nghia trén c6 thé thidy ngam khuc co
nhitng dic diém nhu sau:

Thir nhét chu dé cua cac tic phdm ngam khuc
phan anh nhiing van dé cua cudc séng va con
nguoi, nhitng tdm tu, khat vong mang y nghia
nhan vin siu sic.

Thir hai, két cau ctia ngam khuc dién dat s6
phan va tAm trang ctia chii thé trir tinh theo kiéu
“hdi ¢b bi ai”, nghia 1a dong cam xtic ctia nhan
vat trir tinh ludn co sy di vé giita hién tai-qua
khir, hién tai-twong lai. Ldi két cdu nay gidng
nghé thuat d@)ng hién cua nhiing tac phém hién
dai: cung mot luc tac gia lam hién lén ca qua khur,
hién tai va tuong lai. N6 phuc vu tdt cho viéc boc
16 chii dé cua tac pham ngam khuc.

Dic diém ndi bat cua khong gian, thoi gian
nghé thuat & thé loai ngam khiic 1a thoi gian
“m¢”’; thot gian ¢ tinh chit mo hd, uéc 1& tuong
trung; thoi gian luén dugc ddi chiéu, so sanh ¢ ba
chiéu... nham dic ta ndi budn chan, that vong nao
né cua chu thé trit tinh.

O phuong dién ngodn ngit, thé tho giau tinh
nhac song that luc bat va ngon ngir tho ca dan
toc 1a lya chon xac dang cua thé loai ngam khiic
nham dién dat chinh xac doi séng tdm hon phong
pha va tinh t& cua con ngudi Viét Nam trong
dong chdy cua van hoc dan toc.

C6 thé noi ra doi va phat trién trong mot giai
doan ngin ngui, s6 luong tac phdm han ché
nhung ngam khuic dat dugc nhitng thanh tuu ruc
13, ¢6 y nghia rat quan trong trong tién trinh phat
trién cta vin hoc dan toc. Mot trong nhitng nét
doc dao ndi bat 1a hinh twong nhan vat trir tinh
trong cac tac pham ngam khiic v6i nhiing dic
diém riéng c6 khong 1an voi hinh twong nhan vat
trir tinh nao trong van hoc Viét Nam.

2. Pic diém nhén vat trir tinh trong thé loai
ngam khuc

Trong tién trinh van dong cualich st van hoc Viét
Nam, van hoc trung dai so vai giai doan trude da co
su thay ddi vé chat. Tur van chuong “tai dao”, “noi
chi” chuyén sang vin chuong thé hién nhimng khat
vong riéng tu cua con nguoi; tr van chuong nghia
vu theo cac tiéu chudn dao dirc phong kién sang vin
chuong dé cao con ngudi ca nhan véi nhitng suy
nghi hanh dong méi mé theo tinh than nhan van. Tir
van chuong chir Han sang van chuong sang tac chu
yéu bang chit Ném. Sy thay dbi do tuong dbi toan
dién trong d6 cd nhan vat.

2.1. Con nguoi mdt niém tin vao li twong va
nguyén tac dao dirc phong kién

O thé loai ngam khtc, ta c6 cac nhan vat trir
tinh dang boc 16 minh bang nhitng cam xuc, suy
nghi, cach nhin nhan cudc séng. b6 chinh la
nhirng c4 nhan dang dung d6i dién voi xa hoi va
thé giéi xung quanh minh. Nhung ¢4 nhén trong
tho trir tinh & cac hé théng van hoc, thoi dai van
hoc, thé loai van hoc khéac nhau s& mang nhirng
sdc thai khac nhau, mac do khac nhau. C4 nhan
trong ca dao khac vdi cd nhan trong tho trir tinh
trung dai, cd nhan trong tho trit tinh trung dai
khéac cé nhan trong tho trir tinh hién dai... Con
nguoi cad nhan trong ngam khuc cling vay, no
cling giéng con ngudi ca nhan trong ca dao, vin
hoc trung dai, can dai... nhung ciing c6 sic thai
riéng d6 1a pham chat. Pham chat ciia con ngudi
ca nhan trong thé loai ngam khuc dugc bde 10 16
nét, ho 1a nhitng con ngudi it nhiéu mat niém tin
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vao li tudng va cac nguyén tac dao duc truyen
thong cta Nho gio.

Ngudi chinh phu trong Chinkh phu ngam lac dau
khi nghe tin nha vua phat dong cudc chién tranh thi
nang tin rang day 1a cudc chién tranh chinh nghia:

Thanh lién mong tién bé rong
Ludi guwom di quyét chang dong gidc troi

Nhung vé sau nang thay day 1a cudc chién tranh
phi nghia, 1oi ich ctia n6 chi dem dén cho nha vua
va chinh quyén phong kién cho nén niém tin ay bi
mai mot khién nang phai thét 1én nhiing 10i than
van, trach moc.

Nguoi cung nit trong Cung oan ngam mot thoi
rat ty hao vé dang quan vuong, tu hao vi duogc
yéu, dugc sung ai; nang dat nhiéu niém tin vao
tinh yéu, tham chi nang 4o tuong nhiing cudc
ai an voi nha vua la mot cugc tinh thuy chung
nhung thuc té nang rat that vong vi ding quan
vuong khong thé 1a ké chung tinh, nha vua ciing
chi 1 bon “ca no moi” ma thoi.

Cao Ba Nha trong Tw tinh khuc thi hoan toan
mét niém tin vao cudc séng, mét niém tin vao su
cong bang cua luat phap phong kién.

Dén Vin chiéu hon thi Nguyén Du hoan toan
méat niém tin vao cudc doi, vao trat tu cia xa
hoi hién hanh. D6 chinh 1a buc tranh cta xa hi
duong thoi dang phoi bay tit ca sy d6 nat cua
nhiing gia tri cl.

Can phai thdy rang mét niém tin d6i voi
nhirng gia trj tinh than phong kién khong phai 1a
tam trang riéng cua nhan vt trong cac tac pham
thudc thé loai ngam khtic. Nhung chi ¢ cac tac
pham ngam khic thi tAm trang ndy méi dugc boc
16 mot cach tap trung va nhat quan.

T chd mat niém tin, ho doi xem xét lai cac
gia tri cli va c6 y hudng tdi cac gia tri méi dudi
anh sang cua tu tuong nhan van. Noi bat nhat 1a
tinh yéu, hanh phiic cta con ngudi va sé phan
ctia n6 trude hién thuc cude sdng.

Nguoi chinh phy nhiéu ltc tu phan than dé
tranh ludn vé hanh phuc. C6 nhiing lac chinh
phu tin vao li tuong cong danh va cho d6 la hanh
phuc thé nhung thyc té lai cho ngudi chinh phy
mot bai hoc hét strc déng cay, diéu do duoc boc
16 qua ¥ nghi hdi han:

Luc ngoanh lai ngam mau duwong liéu

Tha khuyén chang dung chiu tuoc phong
(Chinh phu ngam)

Va do dd, theo chinh phu hanh phtic khong
phai ¢ cong danh ma 1a & tinh yéu doi Itra. Phan
cudi khuc ngadm 13 gidc mo doan vién chong tro
vé “deo qua 4n vang” trong ca khuc khai hoan.
Gi4c mo d6 ciing chinh 1a phuong tién dé chinh
phu trg lai v6i chong, theo d6 tac gia mubn khang
dinh van dé hanh phuc ltra d6i trong tac pham.

Nguoi cung nit sau khi that bai trong cudc
tinh v&i nha vua thi cling nhén ra rang hanh phuc
khong phai & cudc séng vuong gia, nhung lua.
Nang mo udc mot cude séng dan da, binh di ma
hanh phuc:

Ciing nhau mét gidc hoanh mén
Lau nhau riu rit co con ciing tinh.
(Cung oan ngam)

L& Ngoc Han trong A4i twr van khong phai hanh
phuc trong canh duoc sdng bén canh mot 6ng
vua nhu Nguyén Hué ma hanh phuc ddi voi nang
1a dugc sdng trong canh mot nguoi chong ludn
thuong yéu va cham s6c cho vo:

Xua sao som gidai khuya bay
Nang long vang da can loi toc to

Cao B4 Nha tim thay hanh phuc trong viéc
day do 16p tré trong lang:

Vieon riéng ldy cé cdy lam ban

Nam dai xem yén nhan bay qua

Séng hé ngay thang ldn la

Mot hai hoang quyén nam ba tiéu dong
(Ty tinh khuc)
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Tém lai, mdi ngudi déu tim thay gia tri hanh
phtic ndm & dau d6. Nhung gia tri hanh phuc trong
cac tac phdm ngdm khiic nhin chung khong bén
vitng. Hanh phuc chi thodng qua, thodt dén, thoat di
nén cac nhan vét trir tinh trong cac tac pham ngam
khtic déu 14 nhimg con ngudi than vén va nudi tiée
vi tinh yéu, hanh phuc da mot di khong tro lai.

2.2. 86 phin con ngwoi va cudc doitrong cdc
nhdn vit ngam khuc hién lén hét sirc bi dat

Am huéng bao tram trong cac khiic ngam thoi
ki nay la tinh trir tinh bi kich. Bi kich nay sinh tir
su két hop gitra dién bién tAm trang va hoan canh
ndy sinh tam trang do. Su xung djt trong ndi tdm
ngudi chinh phu chinh 13 xung dot gitta chién
tranh phong kién va hanh phuc la d6i. Chién
truong trong con mét ngudi chinh phy duoc nhin
qua hinh anh ngudi chinh phu noi chién trudng, &
d6 s6 phan con ngudi hét sirc mong manh:

Nhitng nguwoi chinh chién bdy ldu
Nhe xem tinh ménh nhw mau co cdy
(Chinh phu ngam)
Khong nhing thé, ho thay rang con ngudi ton
tai trong cudc doi la tdn tai trong nhirng cudc doi
thay dén chong mit. Qua nhiing cudc tan sat hét
sttc tan nhan do, duoc - mat déu 1a bi kich, tham
chi ton tai ciing 12 bi kich:
G6t danh loi bin pha sdc xam
Mat phong tran ndng rdam mii déu
Nghi than phii thé ma dau
Bot trong bé khé, béo dau bén mé...
...Canh buém bé hoan ménh mang
Cai phong ba khéo cot phuwong loi danh
(Cung 04an ngam)
nén con ngudi cam thay minh chét trong khi dang
song:
DPoi nhitng ké thién ma bach chiét
Hinh thi c¢on, bung chét doi nau

(Cung oan ngam)

Bi dat hon, Lé Ngoc Han thiy rang cudc doi la
mot sy d6 v& khong phuong ctru chita. Nang da
tuyét vong trudc cai chét ctia chong va nhu mudn
chét theo chéng nhung vi con con dai, mac du
con séng thi con co don dau kho:

Chit tinh nghia troi cao dat rong
Néi doan truong con song con dau
(Al tu van)
Dbi voi nguoi ti nhan, cude doi ddi véi ho 1a
mot sy gia doi, lra gat tan nhan:
Ghé cho ké moc long trong bung
Dat nén diéu vé bong ngodi moi
Nguea hirou thay déi nhw choi
Ddu gwom dau luéi thoc dii trong tay
(Tu tinh khuc)
Dbi v6i Nguyén Du, con ngudi va cude doi
hién ra hét strc t6i tam:
Hodc la an ngang bo doc bui
Hoac la nhw ngon nui chan may
Hodc la diém cé béng cdy
Hodc la qudn no cdu nay bo vo
Hodc la nwong than tir Phdt tu
Hodc la nho dau cho cudi song
Hodc la trong quéng dong khong
Hodc noi go dong hodc ving lau tre

Con nguoi trong Van chiéu hon thuc chét ton tai
chi & nhitng nAm md hoang khong noi nuong tira.

Vay dau 1a c6i ngudn cua nhitng dau kho bat
hanh?

2.3. Ludn di tim nguyén nhdn cia nhitng
kho dau bat hanh

Trude nhitng khé dau bat hanh ¢ hién tai,
nhan vat trit tinh trong ngam khuc déu ¢ ging
nhan thirc va 1i giai coi ngudn ciia né vi thé nhan
vat d3t ra rat nhiéu cau hoi:
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- Vi ai gdy dwng cho nén ndi nay?
(Chinh phu ngam)

- Vi ai nén néi do dang?

- Ai bay tro bdi bé mrong ddu?

- Phdn ham hiu nhiong dy vi dau?
(Cung 04n ngam)

- Trach nhan duyén mo 16 c6 sao?

- C6i tho sao hep bdy héa cong?

- M6i sau riéng ai ngé: cho xong?
(Ai tu van)

- Sao kiép nay dé mai gian trudn?

- Gong ba thuoc ai bay nén no?

- Hoa kia cé biét doan truong ndy chang?
(Tu tinh khuc)

- Manh than chiéc la biét la vé dau?

- Nén hirong giot nue biét tim vé ddau?

- Kiép sinh ra thé biét la tai ddau?

(Van chiéu hon)

Nhu tén goi thé loai da khu biét, ngam la mot
161 than, mot hinh thirc cia ddc thoai noi tam.
Nhan vat trir tinh “chi ngéi boc bach mot minh,
boc bach véi minh, néi cho minh biét, noéi cho
minh hay” (Pang Thai Mai). Vi thé, doc thoai noi
tam ludn c6 nhu cau tré thanh ddi thoai, nhan vat
d6i dién voi chinh minh, d6i dién véi tim trang
¢6 don budn chan nén ty dat ra nhidu cau hoi nhu
dé hoi nhan vat thi hai - nhan vat “siéu hinh”
dinh ménh. Thé nhung nhiing cau héi iy khong

mot ddng ndo tra 161 hay dung hon khong c6 cau
tra 10i. Vi thé nhan vat bé téc, tuyét vong va ho dd
16i cho s6 kiép “kiép sinh ra thé biét 1a tai dau?”.

3. Két luan

Trén co s& mdt bdi canh lich si dic biét, ché
d6 phong kién hoan toan sup d6 & cudi thé ki
XVIII - ntra dau thé ki XIX, twong nhu vin hoc
cling s€ tan lui nhung khong, trai véi hién thuc
khic nghiét, van hoc giai doan nay da phat trién
ruc 10 ca ¢ ndi dung va hinh thirc thé hién. Béng
thé tho song that luc bat va ngon nglt dan tdc,
ngam khiic da dién ta dugc nhitng diéu thim kin
trong tdm hon con ngudi, c6 kha niang phan 4nh
tam trang bi kich cta con nguoi thoi dai, dac biét
1a nguoi phu nit. Nhan vat cua khic ngam két
thac khong duoc “dén bu” theo két thiic “c6 hau”
ctia truyén NOom hay truyén ¢ tich ma & day két
thiic s6 phan ciia ho déu 1a bi kich, déu 1a kho
dau. Pay ciing 1a ddc diém riéng c6 cta nhan vat
trlr tinh trong thé loai ngam khic, mot thé loai
“mdt di khong trd lai” cua van hoc Viét Nam.
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Toém tit

Hién nhiéu tinh, thanh phd truc thudc trung wong phé duyét du an dau tw nang cip chung cu cii thudc ké hoach tong thé
qudc gia. O Ha Noi va TP.HCM con lap chuong trinh dé cai tao, xay dung lai dé cai thién bd mat my quan dé thi, giam
thiéu tac dong moi treong. Tuy nhién, ph?ln 16n cac dy an dang dam chan tai chd, nat tht hau hét xuét phat boi phap luat
vé hd tro tai dinh cu khi cai tao, xdy dung lai chung cu cli con nhiéu diém xung dot lgi ich gitta chu s¢ hitu (CSH) va nha
dau tw (NDT). Bai viét tip trung phan tich thyuc trang quy dinh phéap luat v& hd tro tai dinh cu khi cai tao, xdy dung lai
chung cu cii & Viét Nam hién nay va kién nghi khéc phuc.

Tuwr khoa: Phap ludt vé hé tro tai dinh cu; cdi tao, xay dung lai chung cu cil.

Summary:

Currently, the provincials have approved investment projects to upgrade the old apartments which are the content of the
national master plan. Especially Hanoi and HCMC, the plan to renovate old apartment will improve the landscape of
urban and reduce the negative impact on the environment. However, most of the projects involved in the reconstruction
of old buildings are stuck. The main point of the problem is the policy of compensation, resettlement assistance when
renovating, rebuilding the old apartment, there are many conflicts between the households and investors involved in the
general renovation. The paper focuses on analyzing the current status of compensation policy and give the petitions.

Keyword: legislation for resettlement assistance; renovate, rebuild old apartments.

1. Piém sing trong chinh sich phap luat vé
ho trg tai dinh cw khi cai tao, xdy dung lai
chung cu cii

Tinh d&én 2017, TP. Ha Noi ¢6 tong sd 1.500
chung cu cii c6 quy mé tir 2 dén 5 ting, chu yéu

40 nam, chiém gan 1/3 trén tong sd chung cu, véi
khoang 27.000 ho gia dinh dang sinh séng [2].
Vé co ban, phap luat vé cai tao, xay dung lai cac
khu chung cu cii ban hanh kha day di, tao moi

xay tir 1960 dén cudi nhitng ndm 1990, ngoai ra treong thuén loi, thong thoang, 1a co so phap Iy

con mot s6 chung cu xay trude 1954 [1]. TP. H6
Chi Minh hién c6 hon 470 chung cu cii, voi trén

Email: ttanh.uel@gmail.com

quan trong dé trién khai thuc hién.

Thir nhat, phap luat di khoanh ving tinh
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trang: (1) nha chung cw bi hw hong nang; (2) nha
chung cw nguy hiém thi co quan quan 1y nha nuéce
va cac to chirc, c4 nhan khac c6 lién quan phai
¢6 nhitng bién phap nham pha d& mot phan hoic
toan bo nha chung cu cili va cong trinh hién trang
dé cai tao hodc xdy moi theo quy hoach do co
quan c6 tham quyén phé duyét [3].

Thir hai, khuyén khich doanh nghiép kinh
doanh bat dong san (NDT) tham gia theo phuong
thirc xd hoi héa bang hgp dong hop tic kinh
doanh gitra NDT va CSH hop phap [3]. Truong
hop CSH khéng lua chon dugc NDT thi Nha
nude thyc hién viéc cudng ché pha d dé truc
tiép dau tu cai tao, xay dung lai nha chung cu d6
bang ngudn von ngan sach nha nudc, trai phiéu
chinh phi... hodc dau tu xay dung theo hinh thirc
hop ddng x4y dung - chuyén giao (BT).

Thir ba, dam bao hai hoa loi ich nha nudc -
nguoi dan - NPT, phap luit vé hd tro tai dinh
cu khi cai tao, xay dung lai chung cu cti da phan
dinh rd quyén va nghia vu ctia cac bén, theo do:

(1) Nha nuoc: vai trd tao 1ap hanh lang phap ly,
co ché, duyét quy hoach khu vyc chinh trang véi
quy md hop 1y, thuc hién thu hoi dét, giai phong
mit bang, tai dinh cu, hd tro tin dung wu dii, diéu
phdi chung, trong d6 c6 vai trd rat 16n cta hé
théng chinh quyén cdp huyén va xi trong viéc
van dong, thuyét phuc nguoi dan dong thuan.

(ii) NPT: nguoi bo von ra dé thuc hién dy an,
trong da sb truong hop, muc tiéu dau tién ma to
chirc kinh té mudn tré thanh NDT 1a van dé “loi
ich”, “sinh 167’. N6i cach khac, NPT tim thiy
nhitng diém chung nhét dinh vé loi ich gitra du
an da dugc xét duyét voi du an dau tu ma minh
du kién trién khai [4].

(iii) Nguoi ddn: Cong dong dan cu trong khu
vuc du an vira 1a chu thé tham gia vira 13 nguoi
thu hudng, can dat duoc su déng thuan gitra
nguoi dan véi co quan nha nude, NDT. Thuc
hién du 4n ma khong mang lai bat ky loi ich nao
cho nguoi dan thi khong con 1a mot du an mang

tinh chét an sinh - xa hoi dung nghia, vi thé du
tryc tiép hay gian tiép, mot bo phan 16n ngudi
dan phai dugc huong loi nhit dinh.

Thir tw, tao co ché “md” cho cac doanh nghiép
dau tu xay dung lai chung cu cii. Trudce day, hé
sO stir dung dat va sd tang cac chung cu bi han
ché, didu nay anh huong kha ning hoan von,
khién cac doanh nghiép khong man ma. Nghi
dinh 101/2015/ND-CP quy dinh viéc cai tao, xay
dung lai nha chung cu phai dugc trién khai thuc
hién theo du an, khong thuc hién viéc xay dung
lai don 1€ tirng nha, bao dam phu hop v6i yéu cau
theo du an, trén co s quy hoach chi tiét, cai tao
ddng bo, tong thé, theo tiéu chuan quy chuin vé
xay dyng. Tuy nhién, cin ct cu thé khu vuc trién
khai thuc hién du an, UBND cép tinh co quyén
cho phép NPT diéu chinh ting hé sd str dung dat
t6i thiéu gap 3 1an theo quy hoach cii ciia khu vuc
du 4n; khong han ché chiéu cao cong trinh néu
quy hoach tai khu vuc du an cho phép.

Thir ndm, phuong an hd tro tai dinh cu duoc
diéu chinh, b6 sung phu hop voi co ché quan 1y
kinh té thi truong, dam bao tot hon quyén loi
CSH. Nghi dinh 101/2015/ND-CP quy dinh,
NDT c6 trach nhiém t6 chirc 1ap phuong an giri
S¢ Xay dung tham dinh truéc khi trinh UBND
cép tinh phé duyét [3]. Truong hop CSH khong
¢6 nhu cau tai dinh cu tai chd thi viéc bd tri tai
dinh cu thuc hién theo cac hinh thirc nhu: a) Mua
nha ¢ thuong mai; b) St dung nha ¢ xa hoi [6].
Viée bd tri nha & tai dinh cu phai dugc thuc hién
thong qua hop dong.Viéc ky két hop dong dé bd
tri nha ¢ tai dinh cu phai can cur vao phuong an
bdi thuong, hd tro tai dinh cu da dugc UBND cép
tinh phé duyét [7]. Néu CSH nhéan boi thuong
béng tién ma c¢6 nhu cau mua, thué, thué mua nha
& x4 hoi thi giai quyét theo Khoan 2, Piéu 30
Nghi dinh 47/2014:

a) Truong hop tién bdi thuong vé dat 16n hon
tién dat &, nha & hodc tién nha & tai khu tai dinh cu
thi nguoi tai dinh cu duge nhan phﬁn chénh léch do;
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b) Trudng hop tién boi thudng vé dat nho
hon tién dt &, nha & hodc tién nha & tai dinh cu
thi nguoi duoc b tri tai dinh cu phai ndp phan
chénh Iéch, trir truong hop ho gia dinh, ca nhéan,
nguoi Viét Nam dinh cu & nudc ngoai ma phai di
chuyén chd ¢ thi duoc hd tro khoan chénh léch
giita gia tri sudt tai dinh cu tdi thiéu va sd tién
duoc bdi thuong vé dat. Chi phi phuc vu cho viéc
bd tri nha & tam cu duogc hach toan vao chi phi
thuc hién du an dau tu cai tao, xay dung lai nha
chung cu.

Thir sdu, to chic thyc hién viée hd tro téi dinh
cu d6i véi timg CSH. Luat dat dai 2013 quy dinh
1d trach nhiém cua ting chu thé dbi véi tig loai
du 4n va kinh phi dau tu. Gia dat cy thé tinh thu
tién sur dung dét tai noi tai dinh cu, gia ban nha ¢
tai dinh cu do UBND cép tinh quyét dinh. Trudng
hop co quan, t6 chiic ¢6 trach nhiém boi thudng
cham chi tra thi khi thanh toan tién bdi thudng,
hd trg cho nguoi co dit thu hdi, ngoai tién boi
thuong, hd tro theo phuong an boi thudng, hd
trg, tai dinh cu duoc cdp c6 thim quyén phé
duyét thi nguoi co dat thu hdi con duoc thanh
toan thém mot khoan tién bang mirc tién cham
nop theo quy dinh cta Luat quan 1y thué 2006
(stra ddi, bd sung 2016) tinh trén s6 tién cham tra
va thoi gian cham tra [8].

2. Han ché trong quy dinh phap luit vé hd tro
tai dinh cw khi cai tao, xay dung lai chung cw
cii va thue tién trién khai

2.1. Han ché tir phdp ludt thuc dinh

Thir nhdt, viéc thyc hién dy an cai tao, xay
dung méi khu chung cu cii phai theo quy dinh
vé hd tro tai dinh cu, nhung phap luat chua lam
rd khai ni¢m “tai dinh cu” du st dung thuat nglr
nay phd bién. Khai niém “tdi dinh cu’”> va “boi
thiwong” 13 hai khai niém vén di twong dbi doc
1ap nhau, boi thuong thién vé mirc do twong xtimg
thi tai dinh cu thién vé chinh sach tao 1ap chd
. Tuy nhién, Luat Dat dai 2013 va Nghi dinh
101/2015-ND/CP chua phan dinh rach roi nén

gy kho khin nhét dinh cho nguoi nghién ctu
va can bo thuc thi, déi khi bi nhdm lan gitra
bdi thuong vé dét - tai dinh cu bang dét; va boi
thudng bang tién-tai dinh cu bang tién [9].

Thir hai, viéc xay dung cac du an tai dinh cu
yéu cau phai thyc hién cong tac giai phong mit
bang, nhung Luat Dat dai 2013 va Nghi dinh
101/2015-ND/CP ciing khong dinh nghia truc tiép
thé nao 1 giai phong mit bang, viéc 1am rd khai
niém trén ciing 1a mot trong cac yéu cau buc thiét.

Thit ba, ché tai cho viéc cham giai phong mat
bang lai chua dugc quy dinh, nhiéu NPT ning
lwc tai chinh yéu kém, hodc khong c6 nhu cau
thuc sy nhung lai chiém dung dat trong thoi gian
dai dan dén thyuc hién quy hoach, chinh trang do6
thi bi kiém ham, cong tac quan 1y gip kho khan.

Thir tu, hoat dong cai tao, xay dung lai chung
cu cl la hoat dong khong dugc wu dai thué thu
nhap doanh nghiép, cac NDT phai chiu mtc thué
suit theo luat dinh mic du thuc hién cac du an
nay muc tiéu lgi nhuan két hop véi an sinh-xa
hoi, chung t6i cho rang mirc thué suat vu dai can
dugc luat héa nham tao hanh lang phép 1y thong
thoang trong van dé nay.

2.2. Han ché tiv thwe tién trién khai thi hanh
2.2.1. Péi véi co quan nha nude

Thir nhdt, thiéu quy dat dé tai dinh cu. Theo
mot thdng ké Bo Tai nguyén va Moi trudng, hién
quy dét tai dinh cu cac dia phuong méi dap ung
trén 50% nhu cau, co nghia mot ntra con lai s€
phai tam cu chd bd tri hodc nhan thém phan hd
tro dé tu lo chd & méi; va cling theo tinh toan
ctia BO Tai nguyén va Mbi trudng, quy nha dat
tai dinh cu sép t6i van s& thiéu trAm trong, tai Ha
Nbi, tinh dén 2010, quy dat va nha tai dinh cu
thiéu 14 25.000 16 dat, gan 1.000 can ho [10].

Thir hai, ha ting co ban cac khu tai dinh cu
khong dap tng nhu cau. Can cir khoan 3 Piéu 85
Luat dat dai 2013 “Viéc thu hoi dat ¢ chi dwoc
thuc hién sau khi hoan thanh xdy dung nha o hodc
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co so ha tdng cua khu tai dinh cuw”, va khoan 2:
“Khu tai dinh cw tap trung phai xday dung co so
ha tang dong b, bdo dam tiéu chuan,..”’, quy
dinh ndy nham thao g& nhitng vuéng mac khi
ngudi dan bi thu hoi dat, bi yéu cau roi noi & dé
giai phong mit bang nhung chua vao noi méi do
khu tai dinh cu chua hoan thanh [5]. Tiéu chuan
chung, cac khu tai dinh cu phai déng bd vé ha
tang k¥ thuat va xa hoi, co ca nha cao ting 1an
nha thip ting, c¢6 co s san xuat, kinh doanh dich
vu tao viéc lam cho nguoi dan.

Thir ba, tinh trang phap 1y chung cu cli phtic
tap, do phan 16n dugc xdy dung tir nhimg niam
50- 60 cua thé ki trudce, viéc chuyén nhuong, sang
tén nhiéu lan (co trudng hop bang gidy viét tay)
nén cac gidy to lién quan khong con hodc con
nhung khong day du, gy kho khin trong viée
xac dinh d6i twong dugc dén bu. Ngoai ra, kha
phd bién trudong hop dién tich trén vin ban phap
Iy véi dién tich do dac thuc té khong khdp do
CSH coi néi trong qua trinh sinh séng, nguyén
tac phﬁn dién tich thura khong dugc cong nhan,
nhung viéc khong khép sb liéu tiém an nhiéu rui
ro xay ra tranh chép, khi thyc hién chinh sach thu
hoi, bdi thudong, hd tro.

2.2.2. Péi véi nha dau tw

Thir nhat, kha nang sinh lgi tr cac dy an
khong nhiéu. Doanh nghiép xay dung nha moi
trén khong gian cac khu chung cu cii, sau khi
hoan tra lai dién tich nha & cho nguoi dan, phﬁn
dién tich con lai duge dua vao kinh doanh dé thu
hoi v6n dau tu nhung phai tuan thi quy hoach vé
chiéu cao, mat do xay dung dé khong ting thém
ap luc dan sd ¢ khu trung tam. Dé bu dip duoc
von da bo ra va co 13i, viéc dau tu phai thoa man
2 diéu kién:

- Toa nha méi xay dung phai c6 tong dién tich
xdy dung gip t6i thiéu 3 1an dién tich cua cac
tda nha chung cu cil, trong dwong véi chiéu cao
moi phai dat tir 15 - 18 ting, nhung diéu nay vi
pham quy dinh khéng ché quy hoach chiéu cao

xay dung cua khu vuc trung tam;

- NPT duogc st dung toan bd dién tich mat
bang tang 1 vao kinh doanh thuwong mai - diéu
nay gip phai phan khang ciia nhimg ho ¢ ting 1
séng b?mg hoat dong kinh doanh tai chd. Vi vay,
doanh nghié¢p chi lya chon toa nha chung cu cii
6 vi tri thuce su déc dia voi loi thé thuong mai dé
khéc phuc duoc 2 rang budc néu trén, nhung con
s6 nay khong nhiéu [11]. C6 ¥ kién nhéan dinh:
“Ciing mét s6 von, dau tw chung cw cii khéng
hiéu qua bang trién khai dir dn méi ma con phdi
déi mat véi rat nhiéu rii ro. Khdu cé thé gidi
quyét dwoc la giam thi tuc hanh chinh va rit
ngdn thoi gian gidi phéng mdt bang nhung diéu
nay ciing chuwa dwoc giai quyét triét dé . [12].

Thir hai, viéc giai phong mit bang con nhiéu
bét cap, anh huong dén tién d6. Can ctir Khoan
5 Piéu 7 Nghi dinh 101/2015/ND-CP, cac chu
can ho thudc nha chung cu cii ¢ thoi gian t6i da
12 thang dé lya chon NDT, nhung thyuc té dé cai
tao thi co quan chiic ndng phai thuc hi¢én hang
loat cong tac diéu tra, khao sat va kiém dinh chat
luong, xay dung va cong bd ké hoach cii tao v.v.
trude khi quyét dinh, thoi gian nay kéo dai thuong
hon 12 thang [13].

Thir ba, Nghi dinh 101/2015-NB/CP quy
dinh, cong tac 1ap quy hoach cai tao, xay dung lai
chung cu cii duoc tién hanh trude, sau d6 UBND
cép tinh 13p (hodc diéu chinh) va phé duyét quy
hoach chi tiét (ty I¢ 1/2000 hodac 1/5000) maoi lua
chon NPT [3]. Kho khin vé vén, cong tac diéu
tra, khao sat phurc tap nén cac dia phuong lai thuc
hién chon NDT trude, rdi giao ho khdo sat, diéu
tra, 1ap quy hoach chi tiét. Pay 1a nguyén nhan
dan t6i cac CSH thiéu tin tuong vé tinh cong
khai, minh bach trong lya chon NPT, khong déng
thuén vé phuong an thyc hién du an cua NDT.
O khia canh khac, cac NPT déu mong muén loi
nhuan t6i da nén khi 14p quy hoach lai thuong
vuot quy chuin vé& mat do va hé sd st dung dat,
dan dén cham duoc phé duyét.
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Thir tu, Nghi dinh 101/2015 cling quy dinh
cong tac cai tao, xay dung lai cac chung cu bi
hu hong, xudng cdp phai duoc thuc hién dong
bo theo du an téng thé, nhung thuc té cac doanh
nghiép chi quan tdm thyc hién cai tao riéng 1¢
ting khoi nha & céac vi tri co kha ning sinh loi
cao, chua trién khai cai tao tong thé, dong bo.

2.2.3. Déi véi chii s6 hitu nha chung cu cii

Thir nhdt, sy dong thuan tir cac chi so hitu.
Quyén loi cia NDT va CSH nha chung cu thudng
c6 su “mau thuan”. NPT thuong tim cach dé giam
chi phi, phia CSH dua ra yéu cau cao, bén canh
nhiéu diéu kién di kém. Vi nhitng ho ¢ tang trét,
noi & vira 1a noi kinh doanh, s viéc chuyén sang
noi méi khong thuan lgi nén thuong rat khé khin
trong viéc nhan sy déng thuan tr nhitng hd nay.

Thit hai, chuyén sang noi méi duoc xay dung
theo tiéu chuan vé dién tich, viéc bu dip khoang
chénh 1éch v6i nhiéu nguoi 1a thach thirc 16n, nhat
la nhiing cong nhan, nguoi lao dong thu nhép
thap, va ciing 1a kho khan véi gia dinh nhiéu thé
hé sdng chung boi khi téi dinh cu ho budc phai
mua thém cén h¢. Viéc phai tra cac loai phi phat
sinh nhu phi dich vu hiang nam, phi giit xe, phi
quan Iy ma trudce day khi & cac khu nha chung cu
cli khong c¢6 cling 1a mot rao can.

Thir ba, & noi moi viée tiép can cac dich vu cong
cta nguoi dan gip kho khan, vi phan 16n khu tii
dinh cu chi dap tmg diéu kién ti thiéu vé dién, nudc,
nhiéu khu dd hoan thanh, nhung duong x4, truong
hoc, bénh vién van chua xong, cong tac phong ngira
chay nd, hé thong thoat hiém con han ché, giy anh
hudng va tao lo lang cho nguoi dan. Trén thuc té co
nhiéu chung cu tai dinh cu méi khai thac da bi hoa
hoan, gay thiét hai vé nguoi va tai san.

3. Mt so giai phap ning cao hiéu qua vé hd
tro tai dinh cu khi cdi tao, xay dung lai chung
cu cil

3.1. Hoan thi¢n phap ludt

Thir nhdt, 1am rd cac khai niém phép 1y c6 lién

quan d¢é tao su thong nht trong cach hiéu va van
dung. Can ctr Luat Dat dai 2013 va Nghi dinh
101/2015-NB/CP, khai niém “tai dinh cu”, c6 thé
dinh nghia nhu sau “tdi dinh cw la viéc bé tri ché
& mdi hodc tra chi phi dé nguwoi ¢6 dat bi thu hoi
tim mot noi o moi trong truong hop nguoi bi thu
héi nha ¢ khéng con ché & nao khéc trong pham
Vi cdp xd noi ¢é nha bi thu hoi va phai di chuyén
ché 6” [5; khai niém “giai phong mit bang” theo
d6 c6 thé hiéu “la mét qud trinh “lam sach” mat
bang théng qua viéc thiee hién di doi cdc cong
trinh xay dung, vdt kién triic, cay c6i, hoa mau va
mét bé phén dan cuw trén mét dién tich dat nhat
dinh nham thwe hién quy hoach, cdi tao hodc xdy
dung cong trinh moi” [9].

Thir hai, bo sung ché tai viée cham giai phong
mat béng vi viée cham tién do anh huong moi
truong va hiéu qua dau tu, gay khiéu kién kéo
dai trong thoi gian qua. V&i cac NDT cham tién
d6, ca khau giai phong mat bang 1an khau xay
dung can c6 ché tai cu thé hon. Ngoai ra, theo
chung t6i, phan dién tich NPT chua thoa thuan
bdi thuong duoc thi tra vé cho ngudi dan sir dung
dung muc dich, khong bi han ché quyén loi va
NDT chi trién khai xdy duyng khi d4 boi thuong
100%, tranh truong hop xay nha ban xong nhung
ha ting cong cong chua hoan thién.

Thit ba, hd trg NDT vé thué khi thuc hién du
an cai tao, xay dung lai nha chung cu cii. Can ctr
thué thu nhép doanh nghi¢p hién hanh, hoat dong
cai tao, xay dung lai chung cu cii 1a hoat dong
khong dugc wu di, hién NDT van phai chiu mirc
thué suét theo luat dinh cu thé 1a 20%, vi muc
dich an sinh-x4 hoi, Chinh phu nén ap dung thué
suat uu dai 10% dé khuyén khich cac NPT tich
cuc va tang cuong tham gia.

3.2. Nang cao hiéu quda thwc hién phap ludt

3.2.1. Nang cao nang lyc cua co quan quan ly
nha nuoc co lién quan

Thit nhdt, thuc hién cong tac quy hoach db thi
khoa hoc, hién dai dé tao quy dat sach cho viéc
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tai dinh cu. UBND cap tinh noi c6 nha chung cu
c6 trach nhiém té chirc ra soat, thong ké va xay
dung ké hoach. Nbi dung ké hoach cai tao, xay
dung can duoc dua vao trong ké hoach phat trién
nha & chung cua dia phuong va coéng bd cong
khai trén cong thong tin dién tir cia UBND cap
tinh sau khi phé duyét.

Thir hai, thyc hién cac chuong trinh phat trién
nha ¢, ddm bao moi nguoi dan déu cé noi sinh
song. Theo ching t6i, bai hoc vé quy hoach d6
thi va xay dung nha & tir Singapore, mot qudc gia
¢ quy dat han ché nhung hau nhu nguoi dan nao
cling s¢ hitu noi ¢ riéng cho minh la kinh nghiém
quy bau dé chiing ta hoc hoi.

Thir ba, Nha nude gitt vai tro 1a trong tai trong
qua trinh dam phan gitta CSH chung cu va NDT.
Kinh nghiém cta cc nudc phat trién cho thay
trong hoat dong thu hdi, hd tro tai dinh cu dat dai,
Nha nudce chi diing vai tro trung gian, khong phai
1a ngudi dimg ra thu hoi.

3.2.2. Cdn bang loi ich nha dau tw va chii s¢
hiru

Nguyén tic chia sé loi ich can duoc phan ra:
(1) chia sé loi ich bang tién va (2) chia sé loi ich
khong bang tién. Co ché chia sé lgi ich bang tién
duoc dua ra voi cadc muc tiéu: thir nhdt 13 tao co
ché b sung dai han cho dan cu bi thiét hai; thir
hai tao quan hé ddi tac dai han gitta NDT va cong
ddng dan cu dja phuong dura trén viée chia sé tién
thué tai nguyén cua du an [4]. Theo chung t6i dé
tao nén sy can bfmg, can thuc hién mot sd bién
phap sau.

- Tao co ché dong thudn trong viéc gép von:
v6i nhimg nha bi hu hong, xubng cap co nguy
CO sup d6 ma dugc tit ca cac CSH théng nhét
thi doanh nghiép kinh doanh bat dong san dau tu
von hodc gbp von cing cac CSH nha chung cu dé
cdi tao, xay dung lai.

- Bé tri tdi dinh cu:

(1) Trudce khi pha do nha chung cu, NPT phai
bd tri chd & tam thoi hodc thanh toan tién dé cac

ho gia dinh, c4 nhan tu lo chd & trong thoi gian
cai tao, xay dung lai. Chd ¢ tam thoi phai bao
dam diéu kién sinh hoat t6i thiéu cho ho gia dinh,
c4 nhan thudc dién phai chuyén di.

(i1) Khi dy an hoan thanh néu c6 su chénh léch
vé gia thi NDT va ngudi dan thoa thuin thanh
toan gia tri chénh 1éch. Ngoai viéc dugc bd tri
theo quy dinh, ho gia dinh, ca nhan duogc tai dinh
cu con dugc xem xét hd trg theo quy dinh cua
phap luat vé hd tro tai dinh cu.

Trong qua trinh trién khai thuc hién dy 4n theo
chung t6i nit thit chinh tinh trang nay 1a do bét
dong gitra nguoi dan va NPT vé ché do hd tro
giai phong mat bang, chinh sach tam cu, tai dinh
cu. Dé doanh nghiép nhanh chéng hoan thanh duy
an, cac hg dan dugc an cu lac nghiép thi can phai
tao dugc su thong nhét giita cac CSH chung cu
va NDT trong cac phuong an ché d¢ hd tro giai
phéng mat béng, chinh sach tam cu, tai dinh cu
trong thoi gian ngan nhét.

4. Két luan

Qua trinh hd tro tai dinh cu khi cai tao, xay
dung lai chung cu cti 1a mdt qua trinh dai va gian
nan, nhiéu nim qua chinh quyén cac dia phuong
da tich cuc trong viéc ban hanh quy dinh phap
luat va td chuc thuc hién. Tuy nhién, theo bdo
cao S¢ Xay dung TP.HCM thi trong 10 nam
qua tai TP.HCM chi méi thao d& dé xay méi
32 chung cu cii, nhu vdy tdc d6 cai tao chung
cu cii tai TR.HCM (thanh phd 16n nhét ca nudc)
con rat cham, chua dap timg dugc nhu ciu nguoi
dan cting nhu muc ti€u chinh trang doé thi [15].
Diéu d6 cho thay sy phat trién co sé ha tang &
Viét Nam khong bt kip v&i sy phét trién kinh
té, nén viée xay dung ké hoach va thuc hién céc
du 4n huéng dén tam nhin 2020-2030 1a that sy
can thiét, trong do can co su phéi hop chat ché
tir nhiéu bén véi myc tidu hai hoa lgi ich chung
ctia Nha nudc, nha dau tu va nguoi dan.
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Tém tit

Trong bai bao nay, chiing toi trinh bay nghién ctru vé hiéu ing Stark quang hoc trong chdm luong tir GaN/AIN. Chiing
t6i khao sat pho hap thu cua exciton trong truong hop trong hé ton tai dong thoi hai loai song dién tir. Két qua thu duoc
cho thiy khi ¢6 song dién tir cong huong cudng do manh, chiing t6i thu dwoc hai dinh hap thu ciia chuyén doi quang ciia
exciton, chimg to su ton tai ciia hiéu tng Stark quang hoc trong chdm lugng tir GaN/AIN. Chung téi ciing thu dugc su phu
thudc cua do 1én va vi tri cua cac dinh hép thu vao d6 1éch cong huong cua song dién tir va ban kinh cia chdm luong tur.

Tw khoa: Hiéu Gng Stark quang hoc, phé hfip thu, exciton, chAm lugng tir, GaN, AIN.

Abstract

In this paper we present a study on the optical Stark effect in GaN/AIN quantum dots. We investigated the absorption
spectra of the exciton with simultaneously two electromagnetic waves in the system. The findings show that in the
presence of a strong resonant electromagnetic wave there are two absorption peaks of the optical transition of the exciton
which demonstrate the existence of the optical Stark effect in GaN/AIN quantum dots. We also considered the dependence
of the amplitude and position of these absorption peaks on the electromagnetic bias and the dot radius.

Keywords: optical Stark effect, absorption spectra, exciton, quantum dots, GaN, AIN.

1. Giéi thiéu

Cubi nhitng nam 80 cua thé ky XX, sy chuyén
huéng d6i twong nghién ctru chinh tir cac vt lidu
ban din khéi (ban dan c6 cdu trac ba chiéu) sang
ban dan thép chiéu di tao ra mét cudc cach mang
trong vat ly ban dan, dya trén co sé cong nghé cua
cac di ciu tric (heterostructure), trong d6 thanh

Email: anhngothi@caodanggtvt2.edu.vn

phan cia mot chat ban dan co thé thay doi trén
pham vi nandmét. Cac cong ngh¢ hién dai nhu
nudi cay chum phan tir (MBE — molecular beam
epitaxy), phuong phéap bay hoi lang dong cac hop
chat co—kim (MOCVD — metal-organic chemical
vapor deposition) c6 kha ning tao ra cac cu trac
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thip chiéu khac nhau nhu giéng luong tu, day
luong tir va chiam lugng tir v6i phan bd thanh
phan tuy y va do chinh xéc t6i ting 16p phan tir
riéng & Cham luong tir 13 cdu trac thap chiéu
trong d6 dién tir bi han ché chuyén dong tu do
theo ca ba chiéu khong gian [1,2]. Cac hé ban
dan véi cau tric thip chiéu da gitp cho viéc tao
ra céc linh kién, thiét bi dién tr dua trén nguyén
tic hoan toan mdi, cong nghé cao, hién dai co
tinh chat cach mang trong khoa hoc k¥ thuét néi
chung va quang - dién tir néi riéng [3].

Nam 1986, nguoi ta phat hién ra hi¢u ng
Stark quang hoc cua exciton trong hd thé luong
ttr. Hiéu Gng Stark 13 hiéu timg xudt hién do viéc
ap dat mot dién truong téi cac mic nang lugng,
lam cho vi tri ciia cdc mirc nang luong c6 su thay
d6i, din dén ning luong ma tai d6 bat dau co
su hip thu s& thay d6i. Cac cau tric giam giir
luong tir cling biéu 10 su thay doi rat rd rang
trong phd quang hoc khi st dung dién trudong doc
theo hudng giam giit. Dién truong ciing c6 thé
lam tron 13n cac trang thai kich thich duoc phép.
Mot hiéu tmg tach vach phd twong tu trong cac
ban dan dudi tac dung cia dién trudng cua mot
laser bén ngoai la hi¢u tng Stark quang hoc cua
exciton dd duoc phat hién trong giéng lugng tir
tir rat som [4] kéo theo mot loat cac nghién ctru
thuc nghiém va 1y thuyét tir thoi diém d6 dén bay
gi0, vi du xem cac bai bdo [5 - 8]. Mac du viéc
nghién ctru vé hiéu tng Stark quang hoc trong
chdm luong tr c6 y nghia tmg dung 16n, déc biét
dé ché tao ra nhitng linh kién dung cho may tinh
lugng tir trong tuwong lai, nhung viéc nghién ctru
hiéu tng nay cho dén nay vin con kha it. Trong
bai bao nay, ching toi s& nghién ctru vé hiéu tng
Stark quang hoc trong chim lugng tir GaN/AIN
trong diéu kién tuong tic Coulomb yéu.

2. Phuong phap tinh toan

Chung t6i khdo sat chim luong tir hinh cau
cu tric 18i/vo hinh thanh trén h¢ vat liéu ban
din GaN/AIN, trong d6 ban din ving cam hep

GaN dong vai tro lam 161 va dugc bao boc bai 16p
vo 1a ban dan AIN c¢6 ving cam 16n hon voi do
day duoc gia thiét 13 16n. M6 hinh chim luong tir
GaN/AIN dugc minh hoa nhu trén hinh 1.

AIN

GaN

Hinh 1. M6 hinh chim luong tir hinh cdu GaN/AIN

cau trac 16i/vo.

Xét cham luong tir GaN/AIN ¢6 ban kinh R
trong d6 hat dan bi gi6i han chuyén dong theo ba
chiéu v6i thé giam giir di ximg cau cao v han

o0 khi r>R;

U(r)z{o khi  r<R. M
Xét md hinh hé ba murc trong d6 mirc dau 1a mirc
nang luong ctia 18 tréng trong ving hoa tri con
hai mtrc kia 1a cdc mtc lugng tir hda cua dién tir
trong ving dan. Ham song téng quat cua dién tir
vald tréng duoc xac dinh boi

Y(F)=u,, (F)¥" (F), (2)
v6i u,, (7) 1a ham song Bloch tai k=0. Phan ham
bao cua cac trang thai lién két cua dién tu va 1o
tréng dugc viét dudi dang

v (F) =1, (0.9) £, (r), 3)
trong do Y, (6,¢) 1a ham diéu hoa ciu con f, (r)
la phan xuyén tdam duoc viét dudi dang ham
Bessel cap ban nguyén nhu sau

fnz(r)—\/%%' (4)

Ning luogng lién két cua dién tir va 15 tréng lan
lwotla o _ 7 X, po pr - 0 Zu (5)
" om, R*C " 2m, R

e
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trong d6 m, va m, l1a khdi lugng hiéu dung cua
dién tir va 16 trong trong ban dan khoi.

Ta biét rang khi chi c6 mot song do thi dbi véi
hé ba mirc nay trong phd hap thu cta exciton ta
s& chi quan sat duoc mot vach hip thy trong tmg
v6i chuyén doi giita hai mirc nang luong luong
tir hoa thap nhét cia dién tr va 1 trong. Ta sé
khao sat hip thu cua exciton trong truong hop
khi trong hé ton tai hai song laser, mot song bom
cong hudng véi hai muc nang lugng cia dién tir
con mot song do hép thu cua exciton va tim su
khac biét. Chon song bom va song do co dang

E(t)=iid,e ™. (6)
Gia thiét cuong do song bom 1a manh, cudong do
song do hép thu 1a yéu va do léch tan sé cong
hudéng cia song bom véi hai muc nang lugng
luong tir hoa ciia dién tir rit nho so véi tan s6 cua
song bom va do rong ving cidm ctia ban dan khoi

Ao< o, <E,. (7)
Khi c6 séng bom cac ham song cua dién tr bi
tai chuan hoa dudi tac dung ctia song bom, ham
song tai chuan hoa by gio 1a

Cbert Zc t)e””t| > (8)
voi

[n) =¥, (r.0,0), 9)
n 0 day chi trang thai thir n cua dién tir. Cac hé )
c,(t) dugc xac dinh tir hé phuong trinh sau

ih dcl (t) _ I/lz z(wlz+w},)cz (t)
o , (10)
hdcz (l‘)_I/ZIe-(wzﬁw) I(I)
trong do
w, = E,~E,. (11)

Gid s E, <E, vatai r=0thi ¢ (0)=1 va ¢,(0)=0
ttre 14 hat ndm & muc E,, ta tim dugc

c, (t) =

lQ( e +a e )

(12)

O day ta dat
o =-22,0 (13)
2
a, =%+Q
2
va

- (T B

(14)
Aw =0, -,
trong do
ed, m, 1
v, = —E)x2R o (a7 )i T rdr.
ho, moz«f( ) i (2 )Jz(zl,,)jj 2V (27)

(15)
Ta ¢ yéu td ma tran chuyén doi giita trang thai
|i) va trang thai | /) la
£ Ate_iwlt < ‘_

m, o, ”w><‘1’? (F|w! (7). (16)

¢ day p,, la yéu t6 ma trdn phan cuc gitra cac

fi

vung dan va vung hoa tri va cé dang

pcv = <uvf uv[>' (17)
Chon |i) =|0) va | f)=|@¢(7.r)) 1a trang thai cua 16
trong va trang thai ctia dién tir tdi chudn hoa, ta co
yéu t6 ma tran chuyén doi giita trang thai Is cua 16

trong va trang thai tron cua dién tir 1a

— eALeﬂm’t Py 1 7iE("’ e (= h (=

—*Ta)[ m, {ZQ " <‘¥1.\(r)‘\yl.\(r)>‘
(18)

Tir d6 ta tim duoc xac suat hip thu cta exciton
trong mot don vi thoi gian

Wﬁi[ﬁ@JzLx {1] r +[&]2 r
nlo m ) 4r \\Q) (B —ho,-ha,) +T* \ Q) (E* —ha, +ha,) +T* |

(19)

i
—Eft
2t —iot n
i 0 (ale +a,e ):|><e e

trong d6 T 1a do rong vach phé va

EX =E; -E;. (20)

3. Hiéu wng Stark quang hoc trong chim
lwgng tir GaN/AIN

Chung t61 nghién ctru hiéu ung Stark quang
hoc, cu thé 1a phé hép thu ctia exciton trong chdm
luong tor GaN/AIN dudi tac dung cia song bom
c6 cuong do 4, =4.10° V/em. Cac tham s6 clia ban
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dan GaN & nhiét d6 300 K nhu sau: khéi lugng
hiéu dung cta dién tir m, = 0,2m, , khdi luong hiéu
dung cta 15 tréng m, =0,8m, voi m, 1a khdi luong
cta dién tir tur do. Niang lugng ving cam cia vt
liéu ché tao chidm luong tir GaN 1a E, =3,39eV.
Céac két qua tinh s6 va vé& dd thi duge thuc hién
trén phan mém mathematica.

Hinh 2 chi ra ph6 hép thu cua exciton trong
cham lugng tir GaN/AIN hinh cau c6 ban kinh
R=70A khi khong c¢6 song bom (dudng chim
cham) va khi c6 song bom vé6i do 1éch tan sb
cong huong Aw=0 meV (duong nét lién). Khi
khong c6 séng bom trong phd hap thy chi ton tai
mot dinh hap thu. Nguoc lai trong truong hop c6
song bom cong huong thi trong phd hip thy xuat
hién hai dinh, chung t6 da xay ra hién tugng tach
murc ning luong dau tién cta dién tir trong chdm
luong tir GaN/AIN. Pay chinh 1a biéu hién cua
hiéu g Stark quang hoc.

25T T T T T

Xac suat [dvbk]
o 5

—
=
— T

0 L s
4021.0 4021.5 4022.0 4022.5 4023.0

Tan so [meV]

Hinh 2. Phd hép thu cta exciton trong chim lwong tir

hinh cau GaN/AIN c6 ban kinh R =70 A khi khong ¢
song bom cong huong (duong nét dut) va khi cé song
bom cong huong véi Aw =0 meV (duong nét lién).

Hinh 3 chi ra phd hép thu cua exciton trong
cham luong tir hinh cau GaN/AIN ban kinh
R=70A Véi cac do 1éch tan sb cong hudng 1a
Aw=0 meV (dudong nét lién), Aw=0.1 meV
(duong nét dat) va Aw=03 meV (duong cham
chim). T hinh 3 ching t6i thay rang khi ting
dan do 1éch tan sb cong huéng Aew thi do lon
cia mot trong hai dinh hap thu giam xudng rat
nhanh, nghia 1 x4c suat hap thy khoang tan s

tuong tng 1a giam. Khi Ae ting dén gia tri 0.3
meV thi d§ 16n mot dinh hép thu gidm nhanh, tirc
1a sy hip thu & khoang tan s twong tmg bi giam
di. Nguoc lai thi d¢ 16n ciia mot dinh hap thy lai
tang 1én rat nhanh. Két qua nay cho thiy rang xac
suét hép thu phu thuoc rat nhay vao dg 1éch tan
s6 cong huong.

T T T T T T T

15} : ]

—
=
T

Xac suat [dvbk]

3505.5 3506.0 3506.5 3507.0

Tan so [meV]

0
3504.5 3505.0 3507.5

Hinh 3. Phd hap thu cuia exciton trong chdm lugng tir hinh
cau GaN/AIN co6 ban kinh R =70A kl}i ¢6 séng bom cong
huéng véi Aw =0 meV (duong nét lién), Aa3 =0. 1’ meV
(dudng nét dut), Aw =0.3 meV (duong cham cham).

Hinh 4 chi ra ph6 hip thu ciia exciton trong
chdm luong tir hinh cdu GaN/AIN ban kinh
R=30A v&i cac do léch tan sd cong huong la
Aw=0 meV (duong nét lién), Aw=0.1 meV
(duong nét dut) va Aw=03 meV (duong cham
cham). Tir hinh 3 va hinh 4, chung t6i nhan thay
rang khi ban kinh cham lugng tir giam xudng (tir
70A xubng 30A) thi toan bd cac dinh hip thu
dich chuyén vé ving tan sd cao (tr ving tan s6
3504 - 3507 meV sang ving tan s 4021 - 4023
meV), twong tmg 13 sy dich chuyén vé ving ning
lugng cao theo quy ludt nang luong ti 1€ nghich
v6i binh phuong ban kinh ctia chdm lugng tr.
bay la mdt trong nhiing biéu hién rd rét cua hiéu
g giam gitr luong tir trong chdm lugng tir ban
dan. Pong thoi, & ving tan s6 tuong tmg, ti s6 do
rong va ti s6 d6 cao gitra hai dinh hép thy trong
phd hép thu cia exciton trong trudng hop ban
kinh chdm luong tir R = 70A VA R=30A cling co
su khac biét.
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Xac suat [dvbk]

P
4022.0

Tan so [meV]

1
4021.5

Hinh 4. Phd hip thu ciia exciton trong cham luong tir hinh
cau GaN/AIN c6 ban kinh R =30 A khi c6 song bom cong
huong v6i Aw =0 meV (duong nét lién), Aw=0.1 meV
(duong nét dut), Aw =0.3 meV (duong cham cham).

Tir cac két qua trén day ching toi thay rang
rang pho hap thu cua exciton trong chim lugng
ttr hinh cau GaN/AIN phu thude rat 16n vao kich
thudce chdm luong tir, dong thoi xac suat hip thu
tai mot ving tan s nao d6 chiju anh hudng chu yéu
vao do 1éch tan sd cong huong Ae cua song bom.

4. Két luan

Trong bai bao nay, chung toi trinh bay nghién
ctru vé hiéu ung Stark quang hoc, cu thé 1a phd
hép thu cta exciton trong chdm luong tir GaN/
AIN vo6i viéc st dung mo hinh ba mic nang
luong va hai loai song laser lam song bom va
song do. Két qua 1a trong truong hop co séng
bom cong huong ton tai hai dinh hap thy trong
phd hap thu. D9 16n ctia hai dinh hip thy nay phu

thudc rat nhay vao do léch cong hudng ciia song
bom. Nhiing két qua nay 1a mot trong nhiing biéu
hién rd nét nhét cua hiéu tng giam gitr lwong ti,
c6 y nghia quan trong trong nghién ctru vat li€u
ban dan thap chiéu va ché tao cac chdm luong tir
v6i cac dic tinh nhu mong mudn.
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Tém tit

Trong bai bao nay, ching toi nghién ctru mot s tinh chat nhiét dong ctia ban dan zinc-blende Al ,Ga  As bang phuong
phap thong ké moémen trong co hoc thong ké. Chiing t6i da xdy dung dugc cac biéu thirc giai tich tuong minh cua hing
s6 mang, modun nén khdi, nhiét dung riéng dang tich va dang ap cua Al ,Ga,_As. Két qua tinh toan sb cho thiy, hing
$6 mang cua Al Ga,As phu thudc yéu vao nhiét do, trong khi d6 moédun nén khdi giam manh khi nhiét d¢ tang. Nhiét
dung dang tich va nhi¢t dung riéng dang ap cua ban dan Al ,Ga . As dat gid tri 16n nhat tvong ng tai cac gia tri nhiét do
1a 450 K va 500 K.

Tir khéa: Al Ga, . As, Tinh chét nhiét dong, Phuong phap théng ké momen.

Abstract

In this article, thermodynamic properties of zinc-blende semiconductor Al ,Ga, As are investigated by the moment
method in statistical mechanics. We have derived the analytical expressions of lattice parameter, isothermal bulk modulus,
specific heats at constant volume and constant pressure of Al ,Ga, As compound. Numerical calculations show that
lattice parameter depends weakly on temperature while isothermal bulk modulus robustly decreases when temperature
increases. Specific heats at constant volume and constant pressure have maximum values at temperature 450 K and 500K,
respectively.

Keywords: Al ,Ga, As, Thermodynamic properties, Statistical moment method.

1. Giéi thiéu thép, do dan nhiét cao, do rong ving cAm va dién

Céc ban din zinc-blende nhom III-V nhu  trd suat 16n [1], nhitng ban dan niy c6 nhiéu ing
GaAs, AlAs,... ¢6 kha nhiéu tng dung trong ki  dung tiém ning trong ché tao cic linh kién va
thuat va doi sng, dac biét 1a trong linh vuc dién  thiét bi, vi du nhu di-6t phat quang [2], cac thiét
tir. V&i nhitng tinh chat vat Iy dic biét nhu matdo  bi dién tir tbc do cao [3].

Email: thanhhadhsp@gmail.com (Vi Thi Thanh Ha); hieuhk@gmail.com
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Mic du c¢6 kha nhiéu nghién ctru 1y thuyét va
thuc nghiém dugc thuc hién cho cac ban dan hai
thanh phan AlAs va GaAs, trong hiéu biét cua
chung t6i lai c6 rat it cac cong trinh nghién ctru
cho hop chit ba thanh phan Al Ga, As. Gan day,
v6i su phat trién cua ly thuyet phlem ham mat
dd, cac nha khoa hoc da c6 thé xac dinh duoc cac
thong tin chi tiét vé tinh chit dién tu & trang thai
co ban cua rat nhidu vat liéu. Cac tinh chat nhiét
dong va co hoc cling dugc nghién ctru chinh xac
va ngay cang mé rong cho nhiéu loai vat liéu khac
[4,5,6]. Tuy vay, trong khi hiéu tng phi diéu hoa
do dao dong mang dong vai trd quan trong va
khong thé bo qua, dac bié¢t ¢ vung nhiét do cao,
phan 16n cac nghién ctru Iy thuyét trude day chu
yéu xéc dinh céc tinh chat nhiét dong va dan hoi
cua vat liéu ¢ nhiét d§ 0 K ma khong ké dén anh
huong cua dao dong mang.

Trong bai bao nay, ching t6i s& budc dau
nghién ctru anh hudng cua phi diéu hoa dén mot
s6 tinh chat nhiét dong cua ban din cau tric zinc-
blende Al ,Ga, As bang phu’oq,lg phap thong ké
momen [7,8]. Phuong phap ti€p can ma ching
t6i st dung nay c6 tinh dén anh hudng phi diéu
hoa cua dao dong mang. Thé ning tuong tac giita
cac nguyén tor duoc gia thiét 1a thé nhiéu hat
Pearson-Takai-Halicioglu-Tiller bao goém cac
thanh phéan tuong tac hai hat va ba hat [9].

Bai bao dugc cau trac nhu sau: Trong Phan 2,
chung t6i trinh bay céach thuc tiép can 1y thuyét
bai toan nhiét dong cuia cac hop chit ban din cau
trac zinc-blende ba thanh phan dua trén viéc xay
dung biéu thic ning luong tu do Helmholtz va
cac moi lién hé nhiét dong hoc lién quan. Tiép
theo d6 1a phan tinh toan s6 mot sd dai luong
nhi¢t dong ctia ban dan Al ,Ga  As. Két qua tinh
s0 thu dugc s€ dugc ching to1 thao luan chi tiét.
Va cubi cing 1a mot s6 két luan & Phan 4.

2. Phwong phap nghién ctru

Trong phan nay, chung toi trinh bay phuong
phap Iy thuyét (dugc phat trién trén co s& phuong

phap thong ké mémen) cho phép xac dinh mot
s6 tinh chit nhiét dong cua ban dan Al Ga  As
gom khoang cach lan can gan nhat, hang so
mang, nhiét dung riéng dang tich va dang ap.
Ching t6i gid thiét md hinh ban din Al ,Ga, .As
duoc tao thanh boi viée thay thé mdt cach dong
nhat 30% nguyén tor Ga bang nguyén tir Al trong
tinh thé GaAs. Vi cac hop chét ban dan hai thanh
phan AlAs va GaAs déu c6 cdu tric tinh thé zinc-
blende nén chiing toi gia dinh qua trinh thay thé
nguyén tir Ga bang nguyén tir Al khong lam thay
dbi cau trac zinc-blende cua vat liéu GaAs [10]

Néu goi N 1a téng s6 nguyén tir trong tinh thé
ban dan Al,,Ga, As, N, 1a s0 nguyén tir A, N,
la s6 nguyén tir Ga va N 1a s0 nguyén tir As thi
chung ta c6

N=N,+N,+N

As >

N N

N,= 03— NGa = __NAI NAs =5

1
2, 2 > 2’()

Pé x4c dinh tinh chit nhiét dong cua
Al ,Ga . As ching t6i xdy dung biéu thirc ning
lugng tu do Helmholtz cua vat liéu. Trudce tién,
khi thay thé mot nguyén tir Ga béi mot nguyén
tr Al s& lam thay doi mot gia tri nang luong tu
do Gibbs la

g/ =i +y 2)

trong do, ¥ la nang lugng tu do ciia mQt nguyén
to Al trong hé Al ,Ga,As va®"1a gi4 tri ndi
ndng ung véi mot nguyén tir Ga trong tinh thé
GaAs.

Déi véi vat lidu cdu tric zinc-blende GaAs,
biéu thirc niang lugng tu do cia nguyén tr Ga hay
As trong gan dang diéu hoa c6 dang [11]

o =w =y =0, +30[x+n(1-¢™) ], (3)
trongd(')
0 =0 =0 Z®,o<a>+ Z (@)

va x=hw/20v61 0=k,T ,wla tan s6 dao dong
clia nguyén tir va co thé xac dinh gan ding bang
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tan sO Einstein boi

1 a2(01‘0 .
k= 52[57] = mw; (5)
i ix eq

; 1 .
O day, mzz(m0a+mAs), ¢, 1a thé nang

tuong tac gitra nguyén tu thr 0 va nguyén tir thr

i; ©; va W, tuong img la thé nang tuong tac

gilra hai nguyén tir i—j va ba nguyén tur i—j—k.
Nang luong tu do V' cia mot nguyén tir Al
trong hé Al ,Ga As cling c6 dang tuong tu biéu
thue (3)
vi' =g +30 x4 (1-e>") |, (6)
trong do
i k”” oo

1
m=—(m, +m,),

“ 20 2

Zq’mz(aﬂ Z il (7

va thé tuong tac cip @ i gitta nguyén tu Al va
nguyén tu thir i (i = Ga hay As) dugc cho bdi

@, (r== ( aa(r)+ @, (’")) (8)

Bai vi hé AIOSGaMAs dugc tao bang cach thay
thé N, nguyén tir Al vao vi tri cua cac nguyén tr
Ga trong tinh thé ban dan zinc-blende GaAs. Do
do, nang luong tu do Gibbs cua h¢ Al ,Ga,  As
c6 dang sau
G=G,+N,.g" TS,

=Ny + N, (~pf* +y ) =TS, + PV, (9)

& day, G, 1a ning lugng tu do Gibbs ctia ban dan
GaAs, P 1a ap suét thity tinh, 7 1a thé tich cia hé
Al Ga Asva S, la entropy cAu hinh cua hé.
Tir day, chung ta rat ra dugc biéu thirc ning
luong tu do Helmholtz y cua hé Al ,Ga As

= N(2—0.3)%+3N6’[x+£n(1—e’2)‘)]+0.3
Al

xNL+O.3><3—N
2 2

(10)

Dua trén mdi lién hé nhiét dong luc hoc,

e[x/“ + (=" )} ~TS,..

phuong trinh trang thai cua hé¢ Al ,Ga _As ¢
nhiét do T duoc xac dinh nhu sau

pz_(@_‘ﬂ) _ [6'#) (11)
ov ), 3\ da .
3a 30X ok
ha - ——(2-0. e
Y 4 ( ) oa k Oa
(12)

Al Al
_03x[ 220 I E i
oa 2k™  Oa

trong d6 X =xcoth(x) va X" =x" coth(x‘”).

Giai phuong trinh trang thai (12) s€ cho ching
ta khoang cach l4n cin gan nhat giita cic nguyén
tir (Nearest-neighbor distance - NND) a(T) &
nhiét do 7. Tu gia tri NND thu dugc, ching ta c6
thé d& dang xac dinh dugc hing s6 mang ciia ban
dan céu trac zinc-blende theo cong thirc
4xa (T )

B

Hé sd nén dfmg nhiét X7 ctia vat li¢u cho boi [7]
S[a@.D)Y
oV a(P,0) ,
= _7 oP )
0 T 2P+

a(P,T) (&%) (13)
3V (P,T) (ZJ
trong do
i[@zt//j :(2—0.3)(62%}0—[62 j+
N\ o4’ ; 2 oa’ oa’
(14)

30y X k1 (kY u
+7Lk”” o> 4k oa (1)

2 xAl :

L. X \ Al
Y = Y = ——| .
Vol Linh(x)} va [sinh(x‘”)]

Nhiét dung riéng dang tich C,, nhiét dung

ahz

riéng dang ap C,va modun nén khdi dang nhiét
B, duoc xac dinh thong qua cac biéu thic nhiét
dong luc hoc

2
¢, =L c -+ p_Loqs

or Xr Xr
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trong d6 E 1a ning luong tinh thé Al ,Ga  As.

Ning luong E duge tinh théng qua mbi lién hé
0

Gibbs-Helmholtz cho boi E =y — 6’( "”)

o0
3. Két qua va thao ludn

Trong phan ndy, cac biéu thirc giai tich thu
dugc trong Phan 2 s& dugc chiing t6i sir dung dé
tinh toan s6 hang s6 mang, nhiét dung riéng dang
tich C,, nhiét dung riéng dang 4p C, va modun
nén khéi dang nhiét B, cua tinh thé ban dan zinc-
blende Al ,Ga . As. Thé ning tucmg tac gi,fra c?c
nguyén tir Al-Ga—As dugc gia thiét la thé nhiéu
hat Pearson-Takai-Halicioglu-Tiller [9].

5.655

5.650 r

)

w
@
Y
3]

"5.640

Héngsélnang(A
&
W
(4]

5.630

5.625 : : : :
200 300 400 500 600 700
T (K)

Hinh 1. Sy phuy thudc nhiét d6 cuia hing s6 mang
cua Al ,Ga  As.

Trén Hinh 1 chung t6i biéu dién dd thi sy phu
thudc nhiét do cua h?mg sb mang cua ban dan
Al Ga  As dén 700 K. Quan sat d6 thi cho thay
hang s6 mang tang khi nhiét d§ tang. Di€u nay co
nguyén nhén 13 do anh hudng phi diéu hoa cua
dao dong mang khi nhiét do tang cao. Tuy vay co
thé thiy, hang s6 mang ciia ban dan zinc-blende
Al ,Ga, .As phu thudc khd yéu vao nhiét do. Do
doc ban dau cua duong cong hang s mang vao
khoang 4.1x10” A/K. Sy thay d6i ti ddi cua
hing s6 mang & nhiét do 700 K va 200 K chi la

a,(700 K)-a, (200 K)

~0.48%
a, (200 K)

Aa, =

86

84™

82r

80

B(GPa)

781

76

74 . . .

200 300 400 500 600 700
T(K)

Hinh 2. Sy phu thudc nhiét d6 cia moédun nén khéi BT
cua Al ,Ga  As.

Trén Hinh 2, chiing t6i biéu dién sy phy thudc
nhiét d6 ciia modun nén khéiB, ciia ban din
Al ,Ga  As. Co thé thiy, moédun nén khdi giam
nhanh khi nhiét d¢ tang. Diéu nay co6 nghia la vat
liéu tr&é nén “mém” hon & nhiét do cao. Do déc
ctia ham B, vao khoang -0.02 GPa/K. Sy thay doi
ti d6i ctia moédun nén khdi B, giira hai nhiét do
200 K va 700 K 1a
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Hinh 3. Sy phy thuge nhiét d§ cua nhi€t dung riéng

dang tich va dang ap ctua Al ,Ga,_As.

Anh hudng ctia nhiét do dén nhiét dung riéng
dang tich C, va d;fmg a~'1p C, cua h¢ Al ,Ga  As
dugc chung t61 bi€u dien trén Hinh 3. Tu hinh vé
nay co thé thay, nhiét dung riéng dang apC, 1a
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mdt ham tang cua nhiét d9, dat gia tri cuc dai tai
500 K va sau d6 giam cham véi hé ) gbc nho
khi nhiét do tiép tuc ting. Mot diéu dic biét 1a,
trong khoang nhiét do tir 200 K dén 450 K, nhiét
dung dang tich C, tang cham hon nhung c6 dang
diéu twong ty nhiét dung riéng ding ap C,. Tuy
véy, sau khi dat gid tri 16n nhét tai 450 K, nhiét
dung riéng ding tich C, giam nhanh theo nhiét
do. Tur biéu thirc (15) chung ta c6 thé nhan thay, su
chénh léch gitta C, va C, duoc thé hién qua gia
tri ctia 9TVa’BT. Do hang sb mang cla Al ,Ga As
phu thudc yéu vao nhi¢t d6 nén cac gia tri V' va a
cling it thay do6i. Vi vy, su chénh 1éch giita cac
nhié¢t dung C, va C, c6 nguyén nhan tir sy gidm
nhanh ciia mddun nén khéi B, khi nhiét do tang.

4. Két luan

Trong bai bao nay, chung t6i da phat trién
phuong phap théng ké moémen dé nghién ciru
mdt s6 tinh chit co-nhiét dong cua ban dan cau
tric zinc-blende Al ,Ga  As. T biéu thirc ning
luong tu do thu dugc, st dung cac moi lién hé
nhiét dong hoc, chung té1 xac dinh dugc anh
hudng cua nhiét d6 dén khoang cach 1an cén gan
nhit, moédun nén khéi, nhiét dung riéng dang tich
va dang 4p cua vat liéu. Két qua nghién ctru cho
thiy, hang sb mang cta Al ,Ga,_As phu thugc yéu
vao nhiét do, trong khi d6 médun nén khoi gidm
manh khi nhi¢t do tang. Nhi¢t dung d‘fmg tich va
nhiét dung riéng dang ap ctia ban dan Al ,Ga, As

dat gia tri 16n nhat trong Ung tai cac gia tri nhiét
d6 13 450 K va 500 K. Cach thirc tiép can nay c6
thé tiép tuc dugc md rong va phat trién dé nghién
ctru tinh chat nhiét dong va co hoc cia cac hop
kim ban dan ba hodc bbn thanh phan khac.
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Tém tit

Trong bai bao nay, chung t6i nghién ctru anh hudng cua ap suét dén nhiét do néng chay cua kim loai Natri. Dya trén sy
két hop gitra biéu thirc phy thudc thé tich cta hé sé Griineisen va diéu kién nong chay Lindemann chung t6i thu dwoc
biéu thirc tuong minh, phu thudc thé tich, ciia nhiét d6 nong chay. Phuong trinh trang thai Vinet tiép d6 dwoc st dung dé
danh gia anh huong cua ap suat dén nhiét do nong chay. Két qua tinh toan s6 cho Natri dén 4p suat 30 GPa cho thay su
phi hop kha tot voi cac s liéu thuc nghiém thu thap duoc. Nghién ciru nay chi ra kha nang két hop cac nghién ciru vé
hé sb Griineisen va diéu kién nong chay Lindemann trong nghién ciru nhiét d6 nong chay cua cac vat liéu ¢ 4p sut cao.

Tir khéa: Ap sut cao, Kim loai kiém, Hé sb Griineisen, Puong cong nong chay, Diéu kién néng chay Lindemann.

Abstract

In this article, we investigate the pressure effects on melting temperature of sodium. Based on the combination of the
volume-dependent Griineisen parameter and the Lindemann criterion of melting, we derive the analytical expression of
volume-dependent melting temperature. The Vinet equation-of-state is then applied to evaluate the pressure effects on
melting temperature. Numerical calculations are performed for solid sodium up to pressure 30 GPa. Our results compared
with those of available experimental data show compatibility. This research suggests the potential of the combination of
the Griineisen parameter and the Lindemann melting criterion on predicting high-pressure melting of materials.

Keywords: High pressure, Alkali metals, Griineisen parameter, Melting curves, Lindemann criterion.

1. M6 dau: trong nghién ctru vat 1y hat nhan, thién van hoc,

Nghién ctru cac tinh chat nhiét dong cua vat dia vat Iy va vat 1y thién thé. Nhiing nim gan
lidu dudi ap sudt cao 13 mot trong nhitng chit d&  day, v6i sy phat trién cua k¥ thuat 6 mang dé kim
hap dan cta vat 1y boi y nghia quan trong ciia né  cuong (Diamond-anvil cell), cac nha thuc nghiém

* Email: hieuhk@gmail.com
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da c6 thé thyuc hién cac phép do & ap suat siéu cao
(dén hang traim GPa) [1,2,3,4]. Diéu nay cang lam
cho viéc nghién curu cac tinh chét nhiét dong cua
vat liéu ¢ 4p suat cao cang dugc quan tam, cha y.

Natri 1a mot kim loai kiém nhe véi mot electron
s & vung hoa tri. Khi bj nén kim loai nay xuat hién
nhiing tinh chat phtic tap, khé du doan cing véi
mot loat su chuyén pha céu trac theo xu hudng
giam dan tinh dbi ximg. Mot trong cac tinh chat d6
cta kim loai Natri 1a nhiét d6 néng chay & ap suét
cao [1,5]. Trong mot thi nghiém gan day, sir dung
k¥ thuat nhiéu xa tia X (X-ray diffraction), dudng
cong ndng chay cua Natri da duoc nghién ciru dén
ap suat 130 GPa [1]. Gregoryanz va cong su da chi
ra dinh cyc dai cia duong cong nong chay tai ap
suat 31 GPa va nhiét d6 1000 K & pha 1ap phuong
tam khoi. Khi tiép tuc ting ap suat, nhiét do nong
chay cua Natri giam nhanh va ciu trac chuyén
sang dang lap phuong tam dién. Nhoém nay cling
chi ra gia tri nhiét d6 noéng chay thap bat thuong
ctia Natri ¢ ap suat 16n hon 100 GPa kém theo
nhitng pha rin méi véi tinh ddi xtmg thap.

Trong bai bdo nay, chung toi s€ khdo sat ly
thuyét anh hudng cta hé sb nén va ap suit dén
nhiét d6 noéng chay ctua kim loai Natri dya trén su
két hop cua diéu kién nong chay Lindemann [6] va
biéu thire phu thudc hé s6 nén cta hé sd Griineisen.
Chung t6i s& xdy dung biéu thirc giai tich don gian
ctia nhiét d6 nong chay nhu 1a ham ctia hé s6 nén
n =V/V, . Cing véi phuong trinh trang thai Vinet
[7], su phu thudc ap sudt ctia nhiét do néng chay
ctia kim loai Natri s& duoc tinh toan s dén ap Suat
30 GPa. Gia tri tinh toan Iy thuyét s& dugc chiing toi
so sanh véi cac s6 liéu thuc nghiém thu thap dugc
khi c6 thé.

2. Cach thirc tiép cin

Khi nghién ctru sy phu thudc thé tich ciia cac

tan s6 dao dong phonon @, , Griineisen [8] da dua

ra hé s6 7 (saunay duoc goi la h¢ s6 Griineisen)
dugc dinh nghia boi [9]

oo,

/o= L Gy )
trong d6 ¥ 1a thé tich tinh thé va tan sd phonon
o, phu thudc vao thé tich V. O 4p suat thap, hé s6
Griineisen cuia vét liéu ¢6 thé xem 1 hang s6, khong
phu thudc vao sy bién thién ap Suét. Tuy nhién, cac
nghién ctru Iy thuyét va thue nghiém trudc day chi ra
rang [10,11,12,13], hé s6 Griineisen s& giam dan khi
ap sudt tang. P& danh gia anh huong ctia thé tich (va
ap suat) dén hé sé Griineisen, rat nhiéu y tuong thu
vi da duge dé xuat.

Trong cong trinh [9], Graf va cong su gia thiét
hé s6 Griineisen c6 thé dugc md ta theo dang ham
mil bdiy, =y,n",trong doy,va V,tuong ung la
hé s6 Griineisen va thé tich tinh thé & diéu kién
thuong. Gid tri cua tham s6 n phu thude vao tirng
vat li¢u nghién ctru va thong thuong n>0. Su
dung mo hinh nay, nhom tac gid da nghién ctru
khé thanh cong hé¢ s6 Griineisen va hé s Debye-
Waller ctia cac kim loai dong va vang & ap suit
cao [9]. Vi gia thiét hé sé Griineisen thi hai ¢ ¢6
dang g =g,n", Nie da xay dung duogc biéu thuc

cua y.dudidangy, =y, exp [@(77” —1)}.
n

Nie da ap dung biéu thirc ndy dé nghién ctru hé
s6 Griineisen cta céc kim loai Liti, Natri, Kali va
NaCl. Két qua cho thay su phit hop kha tot v6i cac
s lidu thuc nghiém trudc d6 [14]. Tuy nhién, biéu
thire nay van chua thuc sy mo ta tdt anh huong cua
thé tich dén hé s6 Griineisen cua vat liéu.

Gan day, thong qua viéc xem xét cac gidi han
ap suat thdp va ap suat siéu cao, Burakovsky va
cong sy da dé xuAt md hinh hé s6 Griineisen cua
vat ran dudi dang [15].

o=yt s @
trong do y,, 7,, ¢ = const, g >1. bé thu duoc
biéu thirc ndy cua V¢, nhom cua Burakovsky da
gia thiét rang [15]: i) 7, —>% khi 7 — 03 ii) 7, 1a

mot ham ctia #7'”, nghia 1a ham ctia khodng cach
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giita cac nguyén ti; iii) hé s6 bac nhat trong khai
trién Taylor-Maclaurin cta 7 khac khong. Hé sO
thir ba & vé phai phuong trinh (2) dic trung cho
dong gop cua hé s6 bac hai va cac bac cao hon cta
1. Trong phan tiép theo ctia bai bao, chung toi s&
sir dung biéu thirc hé s6 Griineisen nay dé nghién
cuu nhiét do nong chay cua kim loai Natri. Cac
gid tri y,, y,va g s& dugc xac dinh bang cach lam
khdp biéu thirc (2) v6i cac s6 liéu thyc nghiém.

Trong nghién ctru bai todn noéng chdy cua vat
liéu, mot trong nhing 1y thuyét thuong duoc sir
dung nhét 13 mé hinh néng chay Lindemann. Piéu
kién nong chay dugc Lindemann dé xuat 1a: Qua
trinh néng chay ctia vat lidu s bat dau dién ra khi
ti s gitra do dich chuyén trung binh binh phwong
va binh phuong khoang cach 1an can gan nhat giira
cac nguyén tir tién dén mot gia tri ngudng [6]. Mot
cach tu nhién, diéu kién noéng chay Lindemann s€
dan dén phuong trinh sau [17]:

oln(7,) 2(1_
T_V(3 ycj’ ©)

trong d6y, =—01In 6, /dInV 1a h¢ s6 Griineisen
trong mo hinh Debye.

Thay phuong trinh (2) vao phuong trinh (3) va
thuc hién 1ay tich phan, ching toi thu dugc biéu
thtre giai tich tudng minh cua nhiét d nong chay

T, phy thudc vao hé sé nén =V /¥, la:
2
T, =Ty " exp| 67, (1-1" )+ Z2(1-77) |, (4)
q

0 phuong trinh trén, 7; la nhiét d¢ nong chdy cua
vat liéu ¢ diéu kién thuong.
3. Két qua va thao luin

O phan nay, cac két qua giai tich & phan 2 s&
duogc ching t6i ap dung dé nghién ctru dudng cong
noéng chay cua kim loai Natri & ap suat cao. Trong
hiéu biét cua chung t6i, cho dén nay, chi co6 mot
cong bd nghién ctru vé anh hudng ap suét (dén 3
GPa) cua hé s6 Griineisen ctia kim loai Natri duoc
thuc hién boi Boehler [10]. Thuc hién viéc lam
khdp phuong trinh (2) vé6i cac s6 liéu thuc nghiém

cta Boehler chiing t6i thu dugc gia tri ciia cac tham
s6 7, =0.4801, 7, =0.2291 va ¢ =13.7253. Két
quéa dudng cong lam khép ciia hé sé Griineisen cua
kim loai Natri dén ap suat 5 GPa va gia tri thuc
nghiém cua Boehler dugc chung t6i biéu dién trén
Hinh 1. Nhu ching ta c6 thé thiy, duong cong 1y
thuyét kha phtt hop véi thuc nghiém. Piéu niy cho
thay, phuong trinh (2) c6 thé duoc st dung dé mo
ta anh huong cua ap sudt dén hé sb Griineisen va
chiing ta co thé sir dung bicu thirc nay dé nghién
ctru nhi¢t do nong chay cua kim loai Natri.

Str dung phuong trinh (4), ching t6i tinh toan
s6 duoc gia tri nhiét d§ nong chay cua kim loai
Natri dudi 4p suit cao. RS rang 13, nhirng thong
s6 dau vao can thiét dé xac dinh su phu thudc hé
s0 nén 7 ctia nhiét 46 nong chay T, 1a T, y,, 7,
va g . Nhiét d6 néng chay T, & diéu kién thuong
c6 thé duge thu thap tur s6 lidu thuc nghiém,
trong khi do, cac gia tri y,, y, va g dugc xac
dinh bang cach lam khép phuong trinh (2) véi
cac s lidu thuc nghiém [10].
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12 —Ly thuyét
* Thyc nghigm [10)

Hé s6 Gruneisenr 7g

0 1 2 3 4 5
Ap suét P (GPa)

Hinh 1.Su phu thudc ap suﬁit cua h§: b Griineisen ctia kim
loai Natri dén ap suat 5 GPa.

Dé xé4c dinh anh huong ciia ap suat dén nhiét
do nong chay T, chiing t61 st dung mdi lién hé
gitra 4p sudt P vahé sénén 5 =V/V, ti phuong
trinh trang thai Vinet c6 dang [7]

P=3Kn"" (1—77”3)exp[%(l('—lo)(l—n”3 )} (5)

o0 day K, va K; twong ting la h¢ so nén khoi dang
nhi¢t va dao ham bac nhat theo &p suat cia no. Cac
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dai luong nay cé gia tri twong tmg la K, =5.35
GPa [21] va [22]. Két hop phuong trinh (4) va (5),
chung t6i xac dinh duoc anh hudng cta ap suat
dén gia tri nhiét do nong chay cua kim loai Natri.

Trén hinh 2, duong cong néng chdy 7, cua
kim loai Natri dugc biéu dién dén ap suat 30 GPa.
Két qua tinh toan ciia ching t6i ciing duoc so sanh
véi cac sb litu thuc nghiém cia Luedemann va
Kennedy [18] (ky hi¢u o), Zha va Boehler [19] (k¥
hi¢u *), va Gregoryanz va cong su [1] (ky hiéu
#). Nhu c6 thé thy trén hinh 1, dudng cong nong
chdy cua Natri trong tinh toan cua chung t61 phu
hop tot vai két qua do nhidu xa synchrotron & nhiét
d6 va ap suit cao gan diy ctia nhom Gregoryanz
[1]. Trong khi do, c6 su sai khac giita cac két qua
do thyc nghiém cua cua Luedemann va Kennedy
[18] (ky hiéu O), Zha va Boehler [19] (ky hiéu *)
s0 v6i cac tinh toan 1y thuyét. Nguyén nhan cia su
sai khac c6 thé do sy lac hau vé céc ki thuat do thuc
nghiém trude day. Thong thuong, su phuc tap cia
cau tréic tinh thé va dudng cong ndng chay clia cac
kim loai dudi ap suat cao thuong dugc cho 1a do
anh hudng cua cAu hinh electron, dic biét 1a cac
chuyén doi s-d trong cau tric dién tur [23,24,25].
Tuy nhién, ddi v6i truong hop kim loai Natri, sy
pha tron céc orbital s-p da duoc quan sat & cac ciu
tric &p sut cao [26,27]. Gregoryanz va cong su cho
rang, biéu hién phirc tap ciia duong cong néng chay
ctia kim loai Natri ¢6 thé do su dong gop cua thira
sO cAu triic ving nang luong [1].

1100
1000
g
'_E 900
2
‘s soof
o
=
€ 700t
=3
© .
> | —Ly thuyét J
g 600 * Thyc nghidm [18]
~ ol © Thycnghigm [17) |
% Thuc nghigm [1)
400 1

300 ; A
0 10 15 20 25 30
Ap suit P (GPa)
Hinh 2.Buodng cong nong chay ¢ ap sudt cao T n
cua kim loai Natri dén ap suat 30 GPa.

4. Két luan

Trong bai bdo nay, ching té1 da dua ra mot
cach tiép can don gian dé xac dinh anh hudng
ctia 4p suat dén nhiét ¢ nong chay cua kim loai
Natri. Dua trén diéu kién néng chay Lindemann
va hé s6 Griineisen trong mo hinh Debye, chiung
t6i dd xdy dung thanh cong biéu thirc giai tich phu
thudc hé sb nén caa nhiét do nong chay 7 . Két
hop v6i1 phuong trinh trang thai Vinet, ching to61
da tinh toan s nhiét d6 nong chay ciia kim loai
Natri dén 4p sudt 30 GPa. Két qua thu duoc phu
hop kha tot v6i cac sb liéu thue nghiém thu thap
dugc. Bé c¢6 thé nghién ctru duge duong cong
nong chay cia Natri & 4p sudt cao hon, ching toi
cho rang, diéu kién néng chay Lindemann can
két hop thém thira sé cdu triic ving nang lugng
dé vuot qua dugc cac gidi han cia no.
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Téng hop Nano bac tu dich chiét 14 dau tam va dung dich bac Nitrat

Synthesis of Silver Nanoparticles by using Mulberry leaves
Extract and Silver Nitrate Solution
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Tém tit:

Trong cong trinh nay chung t6i da tong hop nano bac (AgNPs). AgNPs dugc tong hop don gian bang phwong phap than
thién v4i mai truong, st dung dich chiét nude 14 dau tim va dung dich bac nitrat, khong str dung thém hoa chét nao khac.
Dich chiét 14 dau tim dong vai tro chit khir va chit 6n dinh. Nano bac ¢6 dang hinh cau, kich thuéc trong khoang tir 10
dén 15nm, phd hap thu c6 dinh trong khoang 430nm. Sau hai thang, ching t6i do lai pho hap thy UV-vis. Két qua cho
thiy, phd UV-vis c6 dinh khong thay doi sau hai thang luu trit. Vi két qua chiing t6i thu dugc cho thay AgNPs ¢ kha
ning Gmg dung trong diét khuan, xir Iy nudc thai tir cong nghiép dét.

Tir khéa: Nano bac, dich chiét 14 dau tam.
Abstract:

In this rearch, we synthesized silver nanoparticles (AgNPs). The AgNPs were synthesized by a simple environment-
friendly method in which only Mulberry leaf extract solution and aqueous solution of silver nitrate were used. The
Mulberry leaf extract solution functions as reducing and stabilizing agent. The synthesized AgNPs were spherical with
the diameters range from 10 to 15 nm, characterized by the absorption peak at 430 nm. The synthesized AgNPs were still
stable after the period of two months as the characterized adsorption peak remained unchanged. The findings show that
the synthesized AgNPs can be used as an antimicrobial and used in the treatment of waste water from textile industry.

Keywords: silver nanoparticles, Mulberry leaves extractsolution.

1. M¢ dau nano c6 nhing tinh chit hoa, 1y dic biét ma vét

Ngay nay vat liéu c¢6 ciu trac nano da dem lai  lidu c6 kich thudc 16n hon khong c6 duoc. Trong
nhiéu tng dung trong cudc sdng. Boi vi, vat lidu  d6 nano bac (AgNps) ¢6 nhimng Gmg dung rong rii
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nhat. Boi vi, nano bac c6 kha nang diét khuan, diét
nam nén nano bac c¢6 nhidu tng dung trong y té va
néng nghiép [1,2]... Téng hop nano bac co nhiéu
phuong phéap khac nhau [3,4], nhung it nhiéu c6
anh huong khong ot dén moéi truong xung quanh.
Trong cac phuong phap tong hop nano bac phuong
phép dung chét khir dich chiét 14 duoc liéu c6 nhiéu
uu diém hon, it ding hoéa chat dé khir ion Ag*
thanh nano bac nén han ché gy 6 nhiém méi truong
[5,6]. Trong bai bao nay nhoém tac gia da chon dich
chiét 14 dau tam 1am chét khir, vira dem lai hiéu qua
tao nano bac cao vira than thi¢n véi méi truong.

I1. Thuc nghiém

1. Tao dich chiét nwéc ld dau tam va pha ché
dung dich bac nitrat

L4 dau tam duoc hai tir nha vuon & Hoi An, lya
chon nhiing 14 nguyén ven, khong qua gia hodc
qué non. L4 twoi dem rira sach bang nudc cat dé
loai b6t bui ban, sau dé trai ra cho bay hoi nudc.
Can 5g 14 tuoi, sau d6 cat nho 14 ra thanh soi, cho
vao binh dun thuy tinh chiu nhiét véi 200ml nuée
cat 2 1an, dun s6i trong 5 phit. Pé ngudi, loc bang
gidy loc Whatman théng qua may loc chan khong
[7,8]. Dich chiét thu duoc c6 mau vang nhat, ct
trit trong ta lanh dé str dung nhiéu lan.

Dung mudi bac nitrat xuat xit Trung Qudc,
pha vé&i nude cat hai 1an dé tao thanh dung dich
bac nitrat 4.10°M

2. Tong hop nano bac

Mau N, dung 3ml dich chiét pha vao 100ml
dung dich AgNO,, mau N, dung Sml dich chiét
pha v6i 100ml dung dich AgNO,. Sau d6 cho hai
mau trén lén may lac dé lac déu trong khoang 5
phut. Quan sat hai miu nay, chung t6i nhan thay
hdn hop déu chuyén tir nau nhat sang d6 dam,
mau N, thay d6i mau nhiéu hon mau N,. Quan
sat nhu vay, ching t6i c¢6 thé du doan nano bac
da hinh thanh. Dé khao sat vi ciu tric cia bac
nano, ching toi tién hanh do UV-vis tai Phong
thi nghiém Khoa Dugc Truong Pai hoc Duy Tan,
phan tich XRD va chup anh TEM tai Khoa Hoéa

hoc Truong Pai hoc KHTN Pai hoc Qudc gia
Ha Noi.
2.1 Gidn do X-ray.
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Hinh. 1. Gian 46 XRD

Dung tim vai ngdm vao dung dich keo AgNps
(miu N,) trong 10 phit. Phan tich XRD tam vai
c6 ngdm trong AgNps va tdm vai khong ngam
trong AgNps duoc trinh bay trén hinh 1. TAm vai
khong ngam keo AgNps khong xuat hién cac pic
ctia bac, trong khi d6 tim vai c6 ngdm keo AgNps
¢ xuét hién céc pic déc trung cia Ag tai vi tri
gbc 20 co gia tri 38.2, 41.1, 64.1 va 77.6° tuong
{mg cac mat phang mang (111), (200), (220) va
(310)[9]. Vi ngdm trong dung dich loang, vai co
nhiéu khe hé nén AgNps bam trén bé mit it nén
cuong do cac dinh cua cac pic khong cao.

2.2 Po phé UV-vis

Pha loéng hai mau trén 40 1an. Do phd UV-vis
v6i miu N, thé hién trén duong (3) va N, duogce
thé hién trén duong (2) cia hinh 2. Cuong do
dinh ng v&i mau N, cao hon mau N, két hop
v6i quan sat dinh tinh mau N, d6 ddm hon méu
N,, nhom téc gia co thé két luan AgNps & mau N,
hinh thanh nhi€u hon mau N, bu¢c song hap thu
mau N, khodng 430nm, mau N, khoang 440nm.
Nhom tac gia duy doan, voi ndng do dich chiét 16n
tdc do hinh thanh AgNps nhanh nén da c6 hién
tuong két dinh hat nén kich thudc 16n hon dan
dén phd hép thu c6 dinh & bude song dai hon. Phd
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hép thu cta dung dich AgNO, dugc thé hién trén
duong (1) cta hinh 2, pho khong c6 dinh hap thu
trong khoang do. Pho hap thu cua dich chiét duoc
thé hién trén duong (4) cua hinh 2, dinh hip thy
chi xuat hién ¢ phia budc song ngén, trong ving
16n hon 400nm khong c6 dinh hap thu. Piéu d6
ching t6 AgNps chi xuét hién khi pha dich chiét
vao dung dich AgNO.,. Dé dé quan sat toi phong
to phd trong vung tir 380nm dén 550nm, duoc
the hién trén d6 thi nhé ctia hinh 2, trén d6 thi d6
ta nhin thay cac duong tach rdi nhau.

5000
(4) dich chigt |4 dau tim

(4 (3)3mi dich chi& +100mi dd AGNO,

{2) 5l dich chigt+100ml dd AgND)|

(1) od AgND,
(3 /

4000

()
3000 -
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Cudng dd hi p thy |dvid)

T T T T T T T T T T T
200 00 400 500 600 700 800

Butic s6ng ( nm)
Hinh. 2. Pho UV-vis ciia (1) dd AgNO,

(2) va (3) ciia AgNps, (4) cua dich chiét 1a dau tam

Theo nhiéu tac gia co ché hinh thanh AgNps,
do trong dich chiét c6 nhom carboxyl (-C=0),
hydroxyl (-OH) va amine (N-H) dong vai trd chét
khir va chat 6n dinh[8]. Dé danh gi4 tinh 6n dinh
ctia AgNps ché tao dwoc, nhom tién hanh do lai
mAau sau hai thing. Mau N, dé sau hai thang ky
hi¢u la N,, mau N, dé sau hai thang ky hiéu 1a N -
Két qua do phd dugc thé hién trén hinh 3, dinh
pho hip thy ctia mau N, khong thay ddi so voi N,
dinh pho hap thu cia mau N, khong thay doi so
VOi N, diéu d6 chimg to dung dich AgNps dé sau
hai thdng van On dinh, khong xay ra hién tugng
két dinh. DBé d& quan sat, t6i phong to phd UV-vis
trong khoang 370 dén 550nm, cac dinh tach roi
nhau dugc thé hién trén d6 thi nho cua hinh 3.

3000
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1000

Cudng d§ h&p thu [dvtd)
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Hinh 3. P}lé UV-vis mau N, va m?l}l N, do sau khi tong
hop, mau N, va N, do sau khi tong hgp hai thang

3.3 Chuyp anh TEM

Tir két qua hinh anh TEM da chup chung toi
théy réng cac hatnano bac téng hop dugc kha déu,
c¢6 dang hinh cau kich thuéc hatkhoang 15 - 20nm.

R

Ag-NPs-1010
Print Mag: 39800x @ 51 mm
4:17:17 p09,/29/17
TEM Mode: Imaging

100 nm

HV=80.0kV

Direct Mag: 20000x
EMLab-NTHE

Chuyp anh TEM mau N,

g

Ag-NPs-2008

Print Mag: 80400x @ 51 mm
4:26:59p09,29/17

TEM Mode: Imaging

100 nm

HV=80.0kV

Direct Mag: 40000x
EMLab-NIHE

Chup énh TEM mau N,
Hinh 4. Chyp anh TEM mau N, va N,
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III. Két luin

Trong bai bao ndy, nhom tic gia da ché tao thanh
cong dung dich keo AgNps bang phuong phéap xanh
(Green synthesis) than thién voi moi truong. Day 1a
phuong phép don gian, nhanh chéng hiéu qua st
dung it hoa chat, khong gy doc hai voi méi trudng.
Phé hép thy UV-vis cia AgNps trong khoang tir
430 - 440nm, hat c6 dang hinh cau voi kich thude
15 - 20nm. Vi tri dinh pho UV-vis khong thay doi
nhiéu sau hai thang huu trit, diéu d6 ching t6 cic
hat nano bac khong két dinh voi nhau sau hai thang.
Véi két qua thu duoc dung dich AgNps ¢6 thé st
dung diét khuén, diét ném, XU ly nudce thai.
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Toém tit

O nhiém ngudn nudc dang dién ra ngay cang tram trong & khip noi, va cong nghé mang loc duoc st dung rong rai dé giai
quyét van dé. Tuy nhién cong nghé nay dang gp hai tré' ngai 16n: nghén mang loc va tdn nhiéu ning lwrong van hanh. Trong
sO cac giai phap dé cai thién mang loc 1a dua vét lidu dic hiéu TiO, vao mang loc. S¢i TiO, pht Ag c6 tinh xuc tac quang
cao, ngay ca dudi anh sang nhin thdy, va con lam ting tinh khang khuan cta mang loc. Bai viét nay gidi thiéu tong quan vé
nghién clru tao mang siéu loc tir soi TiO, phtt Ag, va gidi thiéu huéng nghién ctru lién quan dén linh vuc nay. Bai viét gdm
céc phan: Gi6i thiéu, tinh hinh nghién ciru qudc té va ¢ Viét Nam, huéng nghién ctru sip dén ciia chung t6i, va két luan.

Tur khoa: Mang siéu loc, titan oxide, nano bac, xu ly nudc thai, mang xtc tac quang hoda

Abstract

Wastewater treatment is one of the big challenges of our world today, and membrane technology has been known as
key solution. However, the fouling problem and high energy consumption are the two big issues of this technology.
Photocatalysis membrane based on TiO, has been emerging as a potential solution to tackle those issues. Pure TiO,
membrane has recently been studied and showed a promising future. Besides, TiO, coated with silver nanoparticles
displays better photocatalytic activity than that of the pure counterpart. In addition, the Ag/TiO, system is active under
visible light, which allows exploiting a wider spectrum of the sun. This paper reviews the research on ultrafiltration
membrane based on Ag-coated TiO, fibers for wastewater treatment. Then, it presents the research direction on
fabrication of amembrane with-simultaneously three essential advantages: (i) higher anti-fouling property, (ii) better energy
efficiency through absorption both UV and visible light, (iii) higher antimicrobial character.

Keywords: ultrafiltration, titanium dioxide, silver nanoparticles, photocatalytic membrane, wastewater treatment
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1. Giéi thi¢u

Cong ngh¢ mang dugc sir dung rong rai vi c6
nhiéu wu diém. Mang polymer duogc st dung phd
bién hon mang ceramic vi dé dang san xuat va
gia ré. Mang Ceramic dugc dung trong cac diéu
kién khéc nghiét hon vi bén hoa, nhiét, va co. Tuy
vay, ca hai loai mang loc déu gip trd ngai do hién
tuong nghén mang, va ton nhidu ning luong cho
van hanh [1-4]. Nghén mang loc 1a hién tugng
cac chat vo co, hitu co, va cac vi sinh vat bam
dinh, tich tu 1én bé mit cua mang loc hay bén
trong mang loc. Hién tuong nghén mang loc gay
ra nhiéu hé qua; giy ton nhiéu chi phi cho van
hanh va han ché quy mé mg dung ctia mang loc.
Nghén mang lam luu lugng loc giam theo thoi
gian, do d6 phai tang ap lyc chénh 1éch trudc va
sau mang loc (AP) dé duy tri luu lugng dong loc
6n dinh. Nhu vay, chi phi van hanh ting. Ngoai
ra, khi mang bi nghén, tan s6 rira mang sé& ting
1€n, do do chi phi van hanh s€ lon. Thém vao do,
khi rtra nhiéu 1an (rtra co hoc, rira hoa chat), tudi
tho str dung ctia mang s& giam, chi phi thay thé
mang s& cao. Khi giai quyét dugc van dé nghén
mang loc, chung ta s& md dugc nut thit dé cong
nghé mang loc nude duoc sir dung pho bién hon
v6i chi phi van hanh thép va loc hi¢u qua hon.

Micrometer 0.001 0.01 01 1 10 1p0 IJW

Angstroms 1 10 100 1000 104 10% 108 107

Molecular
weight

Substances
to be
separated

Process

Figure 1. Cac loai mang loc dugc phan loai theo kich
thudc 16 va kha nang tach[5]. Mili tén chi loai mang

(siéu loc) ma dé tai nay dang hudng dén ché tao.

Cai thién tinh nang khang nghén cta mang
loc 1a cha dé thu hat nhiéu quan tAm[6-10]. Céc
huéng cai thién thuong 1a tim kiém vat liéu mai

tao mang, hodc 1a tao cu tric méi, hay dua vao
su dung vat liéu c6 tinh nang dac thu dé tang
hiéu quéa khang nghén cho mang[11]. Titanium
Dioxide (TiO,) duoc sir dung rong rdi nhu mot
giai phap hiru hiéu vi c6 tinh nang xtc tdc quang
hoéa manh[12,13]. Dudi tac dong cua anh sang
UV, TiO, co6 thé pha huy cac chat 6 nhiém, cac
chat hitu co va ca cac vi sinh vat bam dinh trén
bé mat cua mang loc, nho d6 lam giam muc do
nghén mang[14,15].

bac biét tinh xtc tac cua TiO, co thé duoc
taing cuong néu bé mit cua TiO, duoc bién tinh
bdi mot s6 cac nguyén to phi kim hay kim loai
[16-18]. Cac nguyén té nay han ché su két hop
ctia hat dién (electron va 13 tréng) - sinh ra nho su
kich hoat cua tia UV, do d6 tang kha nang tham
gia phan tng trao ddi dién tich cua hat dién véi
cac chat xung quanh, va lam ting hoat tinh xtic
tac quang cua TiO,. Trong s6 cac nguyén té co
kha nang tang cuong hoat tinh xuc tac cua TiO,,
Ag thé hién tinh nang rat t6t. Ngoai ra, Ag con c6
kha ning khang khuan cao, nén két hop Ag véi
TiO, s€ tao ra vat liu vira c6 tinh xtc tac, vira
c6 tinh khang khuan hiéu qua [19]. Pic biét, vat
lidu két hop nay con c6 hoat tinh xtc tic quang
kha tét dudi anh sang nhin thay [20]. Diéu d6 cho
thay két hop Ag véi TiO, tao ra vat li¢u mang
nhiéu vu diém, dic biét c¢6 thé dem lai tac dung
tt trong cong nghé mang dé xur 1i va tinh sach
nudc.

2. Tinh hinh nghién ctru trén thé giéi

Vé6i nhitng wu diém néu trén, nhiéu nhom
nghién ctru da cai thién tinh ndng ctia mang loc
nudc theo huong dua ca Ag va TiO, vao mang
loc; nhu phti 1én bé mit mang polymer hay mang
ceramic, hay tao mang don 1€ chi tur vat licu Ag
va TiO,. Céc nghién ctru moi nhit s& dugc tom
tit sau day:

2.1. Mang Ag/TiO, phu lén Polymer

Li va dong nghiép ché tao mang composite
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bang cach tron hat TiO,-P25 thuong mai v6i nhua
polyvinylidene fluoride (PVDF)[21]: Sau d6 Ag
dugc phu 1én bé mit mang bang phan tGng khir
Ag vé Ag® dudi tia cuc tim. Két qua cho thdy goc
bé mit (contact angle) cua mang ché tao duoc
thap hon mang gdc PVDF, néi cach khac tinh wa
nudc (hydrophilicity) cia mang sau phu tang Ién.
Hoat tinh xtc tdc cia mang composite dudi anh
sang nhin thiy ciing tot hon so véi mang chi ¢o
TiO, va PVDF: 50 % Methylene Blue (MB) bi
oxi hoa sau 100 phut, tot hon nhiéu so véi mang
PVDF ban dau. Tinh khang khuan ciing dugc thé
hién 16 khi c6 mit cua Ag. Diéu d6 cho thay, két
hop Ag/TiO, tao ra nhiéu hiéu ung tich cyc. Tuy
vay, ham lugng TiO, tron vao mang PVDF khong
16n (dudi 4 % khdi luong), con bi che 1ap vao bén
trong mang nhya do d6 sb lwong tdm c6 hoat tinh
xtc tac cua TiO, s€ bi giam di. Sy 6 mat cua hat
TiO, cling lam cho 16 ctia mang PVDF 16n hon so
v6i khi khong c6 TiO,, tir du¢i 100 nm ting lén dén
hon 300 nm. Nhu vay tinh nang loc chon loc cua
mang cling s€ giam tir mang sicu loc (ultrafiltration)
sang mang micro loc (microfiltration).

Shi va dong nghiép da cong bd nghién ciru rat
trién vong vé mang polyacrylonitrile (PAN) phu
hat TiO, va hat nano Ag [22]. Mang s¢i PAN ¢6
kich thudc khoang 150 nm duoc tao boi phuong
phép electrospinning. Sau d6 mdt 16p (day ~50
nm) hat TiO, (duong kinh ~20 nm) dugc phu lén
PAN bang phuong phép thily nhiét & 95°C. Sau
cung hat Ag c6 thich thuéc 10 nm dugc phu 1én
16p TiO,. Hoat tinh xtc tac dudi anh sang nhin
thdy ctia mang Ag/TiO /PAN rat tbt, sau 60 phut,
hon 80 % MB bi oxi héa. Va tinh xuc tac cling
kha bén vi sau khi l3p lai thi nghiém 5 1an, kha
ning oxi hoa MB khong giam nhiéu. Rét tiéc 1a
tac gia chua khao sat do bén cia 16p TiO, trén bé
mat PAN, va kha nang loc cia mang. Néu 16p hat
TiO, khong bén, thi trong qu4 trinh loc s& bong ra
va di theo dong lgc, vira mat tinh nang cia mang
loc va vira 6 nhiém méi truong. Bén canh do, soi
PAN c¢6 kich thuéc 16n nhu vy thi dién tich bé

mit tiép xtic cia mang chua t6i wu, kich thude 16
cua mang cling kho dat dugc mirc nanofiltration.
Phuong phap tao mang s¢1 dung electrospinning
stt dung dong dién mot chiéu c6 hiéu dién thé
rat 16n (dén 18 kV) ciing 13 mot nhuge diém cua
phuong phéap nay.

2.2. Mang Ag/TiO, phu lén Ceramic

Nhirng nghién clru tao mang composite gitra
TiO, va ceramic thi kha phd bién. Tuy nhién,
mang composite loai c6 st dung Ag thi khong
nhiéu. Theo nhiing gi ching t6i biét, hién nay
chi c6 mdt nghién ctru [23] tao mang composite
cua Ag/TiO /hydroxyapatite trén nén a-ALO.,.
Chat nén day 2.5 mm, duong kinh 40 nm, kich
thude 16 0.9 pm va tao nén tr hat a-AlLO, ¢co
duong kinh tir 1 dén 5 pm. Tac gia nhing chat
nén vao dung dich (sol) cia hydroxyapatite
(HAP), nung & nhiét do cao, lam ngudi va dem
nhung tiép vao dung dich cua Ag/TiO,. Diéu
dac biét trong nghién clru nay la tac gia sir dung
HAP dé tang tinh két dinh v6i vi sinh vat, nhu
vay hoat tinh xuc tac cua h¢ Ag/TiO, co diéu
kién phat huy tac dung tot hon. Lép HAP va
16p Ag/TiO, c6 bé day tuong duong, khoang 12
um. Sau khi phu 16p Ag/TiO,/HAP, luu luong
nudce tinh khiét qua mang gidm 27 % so véi luu
lugng qua chat nén. Két qua khao sat kha ning
loc dung dich chtra khuan E.coli cho thay su ¢6
mdt cua 16p Ag/TiO, lam tang kha nang loc cua
mang. Tuy vay, luu lugong dong loc giam dén
hon 60% chi sau 60 phut thu nghiém, mac du da
st dung anh sang cuc tim (365 nm, v6i cudng
d6 0.3 mW/cm?). Diéu nay c6 thé do kich thudc
16 mang con 16n, khoang trén 800 nm, nén hién
tugng nghén mang do vi khuin chui vao bén
trong céc 1. bé duy tri dugc luu luong loc, kich
thude 16 mang can duoc giam xudng dang ké,
c6 thé thip hon nam trong khoang tir 200 dén
300 nm, nhu vay co thé han ché vi khuan chui
vao bén trong 16 va giy nghén mang. Thuc té
van hanh cho thay, 16p mang sinh hoc (biofilm)
tao ra trén mang loc cé thé rira duoc béng cac



L.Q.Chon, N.T.Nho, H.T.C.Giang / Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 01(26) (2018) 58-65 61

phuong phap co hoc don gian, nhung khi 15
mang bi nghén thi can sir dung phuong phap rira
nguogc dong (backwash).

2.3. Mang tao ra tiwr mot vt lieu duy nhdt Tio,

Nam 2009, nhom nghién ctru ¢ dai hoc cong
nghé Nanyang Singapore cong bd nghién ctru
ché tao mang siéu loc hai cip [24], 1am tir soi
nano TiO,. Soi nay dugc tong hop bang phuong
phap thuy nhiét, mot phuong phap rat pho bién
trong gidi khoa hoc vat li¢u nano. Diéu dic biét
¢ day la céc tac gia tao ra hai loai sgi c6 kich
thudc khac nhau, mot nho voi duong kinh 10
nm, mot 16n véi duong kinh tir 20 ¢én 100 nm.
Loai s¢i 16n duge dung dé lam nén, sau d6 loai
nho tao mang loc bén trén va 16p trén co kich
thudc 16 ¢& 20 nm. Khi khdo st véi nude tinh
khiét, mang nay c6 luu lwong 12.2 L/m*min/
bar, 16n hon nhiéu so v6i mang thuong mai cé
kich thudc 16 twong duong. Kha ning khang
ngh&n clia mang ciing rat tt, dudi anh sang tia
cuc tim (A=365 nm), luu luong dong loc khong
giam trong vong 10 gio (khi khdo sat véi dung
dich acid humic). Mang ciing thé hién tinh khang
khuan tét, chwa day 60 phat dudi anh sang cuc
tim, gan 50 % khuan E.coli bi tiéu diét. Mic
du tac gia chua khdo sat tinh nang co hoc cua
mang, nhung nhitng két qua cong bd cho thiy
trién vong tdt cho loai mang tao tu s¢i TiO,.
Néu céc soi ndy duge ting cudng hoat tinh xtic
tac thi tinh nang s& tot hon nhiéu, dong thoi co
thé khai thac lugng 4nh sang nhin thdy tir mat
troi cho van hanh.

2.4. Mang tgo ra tir sw két hop Ag/TiO,

Liu va déng nghiép ché tao mang loc dya
trén soi TiO, phu nano Ag [25]. S¢i TiO, tao
ra theo phuong phép electrospinning cé kich
thugc khoang 150 dén 200 nm. Sau dé, hat
nano Ag c6 thich thuéc tam 50 nm duoc phu
1én bé mit soi TiO, bang phuong phap khir hoa
hoc, str dung ethylene glycol lam chat khtr va
cling 1a chat dinh hinh hat Ag. Két qua khao sat

cho thdy mang loc Ag/TiO, ¢6 kha nang khang
khuédn E.coli cao, sau 30 phiit toan by luong vi
khuan bj diét dudi anh sang mait troi nhan tao.
Kha ning khang khuan, va oxi hoa methylene
blue cia mang Ag/TiO, déu cao hon mang tao
chi trr vat li¢u TiO,. Mang tao ra ¢6 nhugc di€ém
la sy c6 mat cia hat Ag lam luu lugng nudc tinh
khiét ciia mang Ag/TiO, giam so voi mang sgi
TiO, (chénh léch khoang 5 L/m?/h/bar). Nghién
clru ndy md ra trién vong cho nghién ciru tng
dung soi composite Ag/TiO, trong loc nudc.
Tuy nhién, kich thude soi TiO, va cua hat Ag
1a con tuong d6i 16n. Néu chung ta c6 thé giam
thém kich thudc, tinh ndng cua mang s€ con co
thé cai thién nhiéu vi ca hoat tinh khang khuan
va xuc tac déu ting khi ti 18 dién tich bé mat/
thé tich cua vat liéu tang. Bén canh do, bai bao
khong dé cap dén kha niang khang ngh&n mang
trong qua trinh loc nén chiing ta chua danh gia
dugc day du kha niang ciia mang loc.

Moi ddy, Nair va Babu ché tao mang cua TiO,
roi phu 1én do hat Ag[26]. Kich thudc cia mang
nay khoang 100 - 200 nm va duoc sir dung dé tao
mang loc xtic tdc quang. Vi cadc mang la roi rac
nén phai dugc dat [én trén mQt mang dé c6 kich
thudc 16 twong duong voi kich thude ctia mang
Ag/TiO,. Mang tao tir mang Ag/TiO, ¢6 hoat tinh
xlic tac cao hon mang tao tir hat TiO,, voi hi¢u
suat tang khoang 35% khi khdo sat véi hop chat
Congo Red. Tuy vay, nhom tac gia st dung diéu
kién tong hgp mang TiO, rat khic nghiét, trong
moi truong acid HF, & 200°C va kéo dai 24 gio.
Thém vao do, tac gia khong tao mang cd dinh,
do d6 kha nang cac mang Ag/TiO, tréi theo dong
loc 1a rat cao.

3. Tinh hinh nghién ctru & Viét Nam

O Viét Nam, theo chung t61 dugce biét thi chua
c6 cong trinh nao nghién ctru ché tao mang loc
xtr i nude dua trén s¢i TiO, phu nano Ag. Cac
nha khoa hoc chu yéu nghién ctru tong hop vat
li€u va hoat tinh xtc tic quang cua TiO,:
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Nam 2008, ludn van Tién si cua tic gia
Nguyén Thi Hanh Thu & Truong Pai hoc Khoa
hoc Tu nhién - DPai hoc Quéc gia Thanh phé HO
Chi Minh, nghién ctru tao mang mong cua TiO,
trén dé kinh bang phuong phap phun phin xa
(magnetron sputtering), va tac gia cling nghién
clru cdi thién hoat tinh xtc tic cua TiO, trong
vung anh sang nhin thay bang céach pha tap vdi
N [27].

Nim 2010, tac gia Nguyén Thi Thanh Loan
cung cong sy 0 Vién Khoa hoc va Cong ngh¢
Viét Nam va Truong Pai hoc Bach khoa Ha Noi
cong bd nghién ctru ché tao vt liéu hat nano Ag/
TiO, dé diét khuan[28]. Trong nghién ctru nay,
dau tién nhom tac gia tong hop hat nano Ag sir
dung chit khtr sodium citrate, sau d6 cho TiO,
- P25 thuong mai vao, khuay, roi sdy va nung &
500°C (trong 2 gio). Két qua cho thiy hat Ag co
kich thudc nho tm 10 nm bam 1én bé mdt TiO,
(kich cd tam 80 dén 200 nm). Két qua khao sat
diét khuan cho thdy mau Ag/TiO, c6 khd ning
di¢t khuan cao, sau 10 phat da di¢t hoan toan
khuan E.coli (2.6x10° CFU/ml) ma khong can
chiéu anh sang cyc tim.

Niam 2014, luan vén tién si cua tic gia Nguyén
Thi Hong Phuong & trudng Pai hoc Bach khoa
Ha Noi, nghién ctu ché tao hat nano TiO, va tao
mang TiO, phu 1én vat li¢u gom str. Tac gia swr
dung phuong phéap sol-gel v6i nguyén li€u ban
dau 14 tetraisopropylorthotitanate [29].

T nam 2008 dén 2015, nhém nghién ciru
Nguyén binh Lam, Pai hoc Bach khoa - Pai hoc
Pa Néng di cong bd mot sd nghién ctru [30,31]
vé tong hop nano dng TiO,, composite cua TiO,
vO1 nano carbon lam xuc tac va phén li H O tao
H,vaO,.

T nam 2008 dén 2016, nhém nghién ciru
Nguyén Thi Quynh Hoa ¢ Vién K§ thuat va
Cong nghé - Pai hoc Vinh dd cong bd nhiéu
nghién ctru vé téng hop vat liéu TiO, va hoat
tinh xuc tac cua TiO,. Theo chung t61, day la

nhém nghién ctru vé TiO, nhiéu nhat ¢ Viét
Nam. Nhom nay da dugc Quy NAFOSTED tai
tro dé tai ma sé 103.02-2010.35, “Nghién ctru
ché tao day nano TiO, tng dung trong quang
xUc tdc ¢ vung anh sang nhin thay”, thoi gian
2010-2012. Nhom tac gia, chu yéu khao sat vé
tong hop vat lidu, hoat tinh xuc tac, cai thién
hoat tinh xtc tac, va dinh hudéng cho pin nang
luong mat troi. Nhung nhom chua nghién ctru
vé su két hop gitra hat nano Ag két hop véi soi
TiO, dinh hu6ng tng dung cho cong ngh¢ mang
Xt ly nude[18,32].

T ndm 2011 dén nay, cdc nha khoa hoc ¢
Vién Khoa hoc Vit liéu - Vién Han 1am Khoa
hoc Viét Nam da cong bé mot sé cong trinh lién
quan dén téng hop va xuc tac cia TiO,. Nhu
nhoém nghién ctru Tran Pai Lam cong bo nghién
ctru [33] tong hop xtc tac quang dya trén khung
ddng kim loai hitu co (Cu-MOF) va TiO,. Va
moi day, nha nghién ciru Hong Lé cung dong su
da tong hop hat xuc tac TiO, thay d6i boi nguyén
to N va Ta (tantalum) bang phuong phap thuy
nhiét [34]. Nam 2016, tac gia Anh Ngo va cong
su, & Pai hoc Khoa hoc Ty nhién Ha Noi, phu
hat nano TiO, Ién mang moéng composite thuong
mai (TFC) ctua polyamide va polysulfone [35].
Hat TiO, thuong mai véi kich thuéce hat 14 nm,
duoc cho vao nudc va danh siéu am tao sol. Sau
do, tac gia nhiing mang polymer composite vao,
1ay ra rira sach va dugc chiéu anh sang cuc tim
trong khoang 15 dén 90 gidy. Két qua khao sat
cho thay tinh ua nuéc cia mang phu TiO, cao
hon mang thuong mai TFC ban dau. Tinh khang
ngh&n mang cia mang phu tét hon mang thuong
mai khoang 20 %. Tuy nhién, hat TiO, phan b
trén bé mit mang thuong mai khong déu. Rat
tiéc, nhom tac gia chua khio sat do bén cia
mang TiO,, khi ma hat TiO, phu theo phuong
phép nghién ctru cho thay lién két cua TiO, véi
mang TFC c6 thé 1a do lién két hydrogen, mot
loai lién két yéu.

Ngoai ra, Quy Phat trién Khoa hoc va Cong
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nghé Qubc Gia da tai tro mot sé dé tai nghién
ctru lién quan dén hoat tinh xuc téc ciia TiO,. Tuy
nhién, cho dén nay, theo chung t61 dugc biét thi
chua c6 cong trinh nao nghién ctru vé tao mang
loc xur li nude dya trén sgi TiO, phu nano Ag.

4. Muc tiéu va hwéng nghién ciru ctiia chung toi
(xem thém & Figure 2)

Vi vay huéng nghién ciru ché tao mang siéu loc
dya trén so1 TiO, phu anno Ag la kha quan. Nghién
clru ndy s& tap trung giai quyét ba van dé lién quan
dén xur li nuéc va tinh loc nude: (1) ting cuong
kha ning chdng nghén mang loc (membrane anti-
fouling) trong qua trinh van hanh mang loc xur li
nudc thai, (2) tiét kiém nang lugng trong van hanh
hé thdng mang loc nudc bang cach tan dung ngudn
anh sang nhin thay tir mat troi, (3) ting cuong kha
nang khang khuan ctia mang loc.
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Figure 2. So d6 tong quan thé hién muc tiéu

va phuong phap nghién cuu.

5. Két ludn

Tinh xtc tdc quang hi¢u qua cua TiO, da duge
nghién ctru va chirng minh [12,36]. Hoat tinh xtc
thc dugc cai thién tt néu kich thude TiO, cang
nho. BE mat TiO, khi duge thay doi boi Ag s€ tao
ra h¢ xuc tdc Ag/TiO, co6 hoat tinh x{ic tic quang
hiéu qua dudi anh sang nhin thy [19,20]. Vay ché
tao hé¢ mang siéu loc ché tao tir soi Ag/TiO, c6 kich
thudc dudi 20nm s€ c6 hoat tinh xtc tdc quang cao
va co kha nang 16n lam giam hién tuong nghén
mang, tiét kiém niang luong va ting tinh khang
khuan. Tuy vay, dén nay van chua c6 nghién ctru

nao thuc hién theo hudéng nay. Hién nay, nghién
ctru cua chung t6i dang thyc hién - ché tao mang
siéu loc tir h¢ nano Ag/TiO,, v6i hira hen tao ra
mang siéu loc da chirc nang (khang khuan, khang
nghén va tiét kiém ning luong).
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Toém tit

Nghién ctru duge tién hanh nhim nang cao hiéu qua phong trir bénh do vi ndm gay hai cdy lac. Nghién ctru su phan b
ctia cac ching vi nAm gy bénh trén cay lac s& 1 nhirng dan liéu khoi dau dé tim ra thoi diém xudt hién bénh va thoi gian
gdy hai nang nhét, tir d6 gitp cho cong tac duy tinh, du bio va phong trir bénh c¢6 hiéu qua cao trong san xuat nhim giam
chi phi san xuét, gop phin ning cao nang suét thu hoach, chat lwvong va gié tri thwong phdm cia cy lac. Trong nghién ctru
nay, chiing toi da tim ra dugc quy luat phat sinh, phat trién cta bénh hai theo thanh phan co gidi dét, theo cac giai doan
sinh trudng cia cdy ¢ cac vung sinh thai khac nhau thugc khu vyc huyén Pi¢n Ban, tinh Quang Nam.

Twr khoa: Fusarium; Aspergillus, cay lac, Quang Nam
Abstract

The research was carried out to improve the effectiveness of disease control by fungal diseases. Research on the
distribution of phytopathogenic strains of peanut will be the initial data to find the time of occurrence and the time of
the most severe damage, helping to estimate, forecast and take good control of disease in production which is aimed at
reducing production costs, contributing to improved yield, quality and commercial value of peanut. In this study, we have
found out the rules of pathogenesis and the development of soil diseases according to the stages of tree growth in different
ecological zones in Dien Ban district, Quang Nam Province.

*English Keywords: Fusarium; Aspergillus;peanut, Quang Nam

1. Pit van dé

Lac (Arachis hypogaea L.) 1a cay tréng san xuat  nhiét d6i. Lac duoc tréng ¢ moi chau luc, trong
dimg thir muoi hai trén toan thé gidi va 1a mot cdy  khoang 120 qudc gia, v6i tong dién tich 24,6 triéu
trong chinh ¢ hau hét cic ving nhiét d6i va can  ha cho san luong 38,2 tridu tin (FAOSTAT, 2008).
Email: dothuha09@yahoo.com
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O nuéc ta lac duoc trong rai rac khip ca nudc,
trén nhiéu loai dat va dia hinh khac nhau, dién
tich trong ¢ nudc ta dic biét ting nhanh trong
gan 30 nam tro lai day, dat khoang 246.000 ha
v6i téng san luong 300.600 tan nim 1994 [2],
tinh dén thang 6 nam 2008 tong san luong lac
ctia Viét Nam dat khoang 490.000 tan (theo udc
tinh cia FAO) dtmg thir 7 thé gidi vé san lugng
[9]. Phan 16n dién tich trong lac ¢ ving Duyén
hai Nam Trung B0 tap trung ¢ Quang Nam véi
khoang 8.000ha.

Véi tiém ning va vai tro cua cay lac ddi voi
Viét Nam noi chung va Quang Nam noi riéng,
ngoai viéc nghién ctru cac bién phap ky thuat
gieo trong thi viéc nghién ctru cac loai dich hai
va tim ra giai phap quan 1y thich hop la rat quan
trong, nham gop phan bao vé va tbi wu hoa ning
suat, chat luong lac. Pén nay cac nghién ciru vé
cac bién phap phong ngtra dich hai trén cay lac
van chua mang lai thanh cong.

Vi vay viéc xac dinh qui luat phat trién cua vi
nam trén cay lac 13 yéu té cap thiét, nham tim ra
giai phap toi uu nhat cho cong tac dy tinh thoi
vu va phong trir bénh c6 hiéu qua. Xuét phat
tir nhitng yéu cau thyc té véi mong mudn gop
phan han ché tac hai cta vi nam trén cdy lac &
Quéang Nam, nham giam chi phi san xuét va cai
thién kinh té ho gia dinh trén chung t6i tién hanh
chon dé tai: “Nghién civu cdc chiing vi ndm gdy
bénh trén cdy lac (Arachis hypogaea L.) trong
diéu kign sinh thdi thuéc huyén Di¢n Ban, tinh
Qudng Nam”.

2. P6i twong, ndi dung va phwong phap nghién
ciru

2.1. Péi twong

- Vi ndm gy bénh duoc phan lap tir dat va cac
mau ré, than, 14 cay lac tai mot s6 x4 cua huyén
Di¢n Ban, tinh Quang Nam.

- Mot sd chung xa khuén sinh khéang sinh duogc
phan lap tu dat tréng lac tai khu vuec.

2.2. Ngi dung nghién ciru

- Nghién ciru dong thai phan b cua vi ndm
gy bénh trén cay lac theo thanh phan co gidi dat
va theo cac giai doan phat trién cua cy tai mot sb
xa cua huyén Pién Ban, tinh Quang Nam.

- Thir nghiém kha ning di khang cua xa
khuédn c6 hoat tinh manh véi vi ndm gdy bénh
trén cay lac.

2.3. Phwong phap nghién ciru
2.3.1. Phuong phap thu mau ngoai thuc dia

- Nguyén tic ldy mau dat : mau duoc iy theo
phuong phap lay diém theo dudng chéo, & ting
dat tir 5-15cm & cac vi tri khac nhau (4-5 vi trf)
trong mot ving 100m?. Sau d6 cac miu dat dem
tron déu, dung trong ti nilong da khir trung.

- Xir Iy miu dat tai chd: thuc vat, dong vat
sdng trong dat va dit soi duogc loai bo trudc khi
riy qua ray cd 16 2mm dé tao thuén loi cho su
trao d6i khi giira cac hat dat. Luu giit, van chuyén
va bao quan mau: thit tai hoi long dé tao didu
kién hiéu khi. Mau dat khong dé chong 1én nhau.
Mau dit dem vé dugc phan lap ngay, cang som
cang tot hodc bao quéan trong ti lanh 4°C.

2.3.2. Phuong phéap nghién cuu trong phong
thi nghi¢m

a. Phuong phap phan lap

* Phan lap xa khuin va vi nim

- Phan 1ap cdc mau dya trén phuong phap
phan 1ap cia Egorov: xa khuan duoc phan lap
trén moi truong Gause I va Gause 11 va ISP-4; vi
nam trén moi trudong PDA.

* Phwong phap phan ldp mau bénh cay [6],
[10]

- Phan ldp tur than, la

Rira mau than, 14 trong nudc dé loai bo dat
bui va cac tap chat khac. Khir tring bé mit mo
14 hodc than bang cach dung bong di khir tring
thdm con 70% lau bé mat than, 14 hodc nhing
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nhanh vao con 70% trong 5 gidy, rira lai trong
nude cit vo trung va dé kho trén gidy thim vo
trung. Sau d6 dung kéo cit thanh timg doan nho
2x2mm tir phan ranh gidi giita mé khoe va mo
bénh, tién hanh cdy mau trén méi truong WA.
Dit cac dia petri dd cdy méau bénh trong ti 4m &
nhiét d6 28°C trong 2-3 ngay dé cho soi ndm phat
trién trén moi truong. Khi nam bénh da moc, tién
hanh ciy chuyén sang méi trudng PDA.

- Phdn lgp tir ré

Rira miu ré trong nudc dé loai bo dat va cac
tap chat. Got bo 16p vo ngoai ciia ré vi phan nay
thuong chira vi sinh vat hoai sinh. Mo céy duoc
liy tir phan ranh gidi gitta mo khoe va mo bénh.
Phun xit miu bang con 70%. Cit nhiing miéng
mo mong va cay 1én mdi truong WA, khi ndm
moc tién hanh cdy chuyén sang moi truong PDA.

- Phan lap nam bénh cdy tw dat

Can 10g dat cho vao binh tam giac chira 90ml
dung dich nudc mudi sinh 1y vo trang, lic mau
trén may lic ngang voi toc d6 100 vong/pht
trong thoi gian 15 phut. Dich mau thu duge c6 do
pha loang 107

Dung pipet vo trung hut 1ml dung dich trén cho
sang 6ng nghiém chira 9ml nudc cit vo trung lic
déu, ta dugc dung dich c6 do pha loang la 10”. Tiép
tuc pha loing mau dén do pha loang 107, 107,
Lay 0,1ml dich miu cho vao cac dia petri c6 chira
moi truong WA vo trung. Sau d6 dung que trang
déu giot dich trén mat thach. Nubi cdy trong tii m &
nhiét do 28 - 30°C trong 3 - 5 ngay dé tao thanh cac
khuan lac riéng r&. Chon cac khuan lac dién hinh
cay chuyén sang moéi truong PDA dén khi thuan
ching. Bao quan giéng ¢ nhiét d6 4 - 6°C.

b. Phirong phdp xdc dinh sé lwong té bao vi
sinh vat [1]

S6 luong té bao sdng trong cac co chat phan
1ap trén moi trudng dinh dudng dic duoc biéu thi
bang don vi CFU (Colony Forming Unit), 1 CFU
turong Gng voi 1 khuan lac phat trién tir 1 té bao

ban dau cta 1 loai vi sinh vét trén moi trudng
dinh dudng trong dia thach. Tinh s6 luong té bao
vi sinh vat trong 1g co chét theo cong thirc:

nx Ax Df
/4 2.1

N =

Trong do:

N: téng s6 CFU/g mau

A: s6 lugng khuan lac trung binh trén 1 hop
petri ¢ ting do pha loang

n: s6 giot dung dich trung binh trong 1ml dich
pha loang

Df: B¢ pha loang

W: Trong luong kho ctia 1g mau

_¢. Phuong phap phan loai so by cac ching
nam moc gay bénh

- St dung cic khoa phan loai cua Keith
Seifert (1996), S. B. Marthu Olga Kongsdal (2000)
[3]; khoa phan loai ndm médc ctia Bui Xuin Pong
(1984) [5] va hé thong phan loai nAm bénh hai cay
trong cua Vi Triéu Man (2007) [7], [8].

J- Phuong phap nghién cuu thanh phan co
gioi va do am dat

*  Phwrong phdp nghién ciru thanh phan co
gidi dat [4]

St dung phuong phap cua NA. Katrinski
(1965) 4p dung cho dat Viét Nam, phan loai
dat dya theo ham luong sét vat 1y (cap hat <
0,002mm).

d. Phuong phap ldy bénh nhdn tao xac dinh
chung nam gay bénh

Chuing t61 sir dung phuong phap lay bénh nhan
tao theo Lester W. Burgess, Timothy E. Knight,
Len Tesoriero va Phan Thay Hién (2009) [3].

3. Két qua nghién ciru
3.1. Thanh phén bénh hai lac

Sau khi tién hanh phan 1ap 40 mau &, than, 14,
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cl cua cdy lac va dat trong lac tai mot xa thudc
huyén Pién Ban tinh Quang Nam, t6i da so tuyén
duoc 24 ching ndm méc ki hiéu tr BT 1 -> DT 24
thudc cac chi Fusarium, Phythium, Aspergillus,
Sclerotium.

S6 chung nam mdc phan lap & cac loai dat
khac nhau 14 khac nhau. S6 ching nAm mdc phan
1ap phu thudc vao tinh chét, thanh phan co gi6i
ciia dat nhu: thanh phan co gi6i, dd phi nhiéu,
pH, nhiét 4o, do am va tuy thudc vao cac giai
doan sbng cua cdy.

Hinh 3.1. M6t sb chung nim mdc phan lap dugc

Céc ching ndm mdc déu c6 dic diém chung:
Tat ca cac chung ndm mdc ¢ trén déu cé khuan
lac dac trung cua nadm mdc, khuén lac mau luc,
xanh luc, luc xam, den, tréng, vang nhat. Céc
dang khuén lac gé)m: mat da nhung, mat dang
x6p, xu1 xi, ¢6 hé soi khi sinh, hé soi co chat.

3.2. Nghién ciru sy phén bé ciia vi ndm hai
lac theo thanh phan co gidi dat

Dé nghién ctru sy phan bd ciia vi ndm gy bénh
trén cay lac theo thanh phan co giéi dét, ching t6i
tién hanh thu miu dat vao thang 12/2015, thang
1/2016 tai 3 xa trc“mg lac tap trung cua huyén
Dién Ban. Sau khi phan 1ap mau trén moi trudng
WA két qua s luong vi nAm gy bénh trong mau
dugc trinh bay ¢ bang 3.1, 3.2.

Bang 3.1. S6 luong vi nAm giy bénh theo thanh
phﬁn co gioi dat & mot sb xa tai huyén Dién Ban,

tinh Quang Nam (thang 12/2015)

Pia P | Nhiét TS
diém ) pH | 4m | ap | nmmbénh
; Loai dat . | i
lay dat | aat | dat x
miu (%) | €O | 10'CcFUrg)
Pién | Catpha 51| 67 | 213 20,7
Thing | Thit trung binh | 4,9 | 69 20,3 49,0
Bic | Thitnhephasoi | 4,6 | 63 | 22,5 18,0¢
pién | Thitnhe 541 60 | 202 29,74
Théng | Thit trung binh | 5,6 | 63 21 39,3k
Trung | Thittrungbinh | 55 | 62 | 21,5 32,3%
Thit nhe 51| 47 | 203 40,6¢
Pién
) Thit nhe 511 65 | 213 36,5°
Tién
Thit trung binh | 54 | 68 | 20,1 44,30

* Cac chir cai khac nhau trong cung mot ¢t chi sy sai
khac c6 y nghia thong ké theo Duncan’s test (p<0,05).

Bang 3.2. S6 lugng vi ndm gy bénh theo thanh
phén co gioi dat & mot sb xa tai huyén Dién Ban,
tinh Quang Nam (thang 1/2016)

Pia po | Nhiét | TS nim
diém ) pH | 4m o bénh
| Loai dat ; ;
lﬁy dat dat di‘lt (X
miu (%) | (c) | 10°CFU/g)
A ab
Dién Cit pha 49 | 61 | 243 21,4
Théng | Thittrungbinh | 4,6 | 63 | 22,3 44,5%
BAC | Ihitnhephasoi | 43 | 58 | 24,5 21,04
. Thit nhe 511 56 | 222 20,6
Dién
Théng Thit trung binh | 5,6 58 23 30,8
Trung | rhit trung binh | 52 | 59 | 245 31 4be
Thit nhe 47 | 45 | 213 37,3¢
bién
) Thit nhe 48 | 60 | 223 34,7¢
Tién
Thit trung binh | 5,1 | 62 | 21,1 50,1°

* Cac chit cai khac nhau trong cung mot cot chi sy sai khac
co y nghia thong ké theo Duncan's test (p<0,05).

Qua két qua trinh bay & cac bang 3.1, 3.2 cho
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thdy c6 su khic biét kha 16n ddi véi su phan
bb clia ndm bénh trén nhimg loai dat trong lac
khac nhau. S6 lugng ndm bénh nhiéu nhat ddi
v6i dat thit trung binh va dat thit nhe. S6 luong
nam bénh cao nhét tai xa Pién Théng Bic vao
thang 12/2015 dat 49,0 x 10* CFU/g va 44,5 x 10*
CFU/g vao thang 1/2016.

Mat do ctia nAm bénh phu thudc vao dac diém
va tinh chat cua dat nhu: thanh phan co gi6i, do
phi, nhiét d, d6 am va do pH cuia dat. Bén canh
do6, ché @6 canh tic va co cdu cdy trong ciing anh
hudng rat 16n dén su phan bd cia nAm bénh trong
dat.

3.3 Nghién ciru sw phin b6 ndm bénh theo cdc
giai doagn sinh truong va phdt trién cua cdy lac.

Sau khi tim dugc quy luat phan bd ctiia mot sd
chi nAm bénh chinh gay bénh nguy hiém trén cay
lac theo thanh phan co gidi dét, chung téi tiép tuc
nghién ctru sy xudt hién cta chung theo céac thoi
ky sinh truong va phat trién cta cdy lac nham
xac dinh thoi diém xudng chdi giéng va tinh toan
mua vu trong san xuat mot cach hop 1y.

Két qua phén 1ap vi ndm tir 50 mau bénh bao
gdm ré, 14 va cu lac duoc trinh bay trong bang 3.3
va hinh 3.2
Bang 3.3. Phin b nim bénh theo cac giai doan

sinh truong va phat trién cua cay lac ¢ huyén Dién
Ban, tinh Quang Nam.

Sf(l A A A b,\ h

Giai doan B phan 0 lrgng nam moc giy bén

N (x 10‘CFU/g)
inh trué thu ma

St truons U mau Fu. Phy. Asp. Scle.
Cav non La - 38 - 10,4¢

Y RE 26,5 | 63 | 113" | -
R , R La 19,3? 0° - 25,8%

Cay truong thanh RE 37 > 3053 2
La - 20,3% - 21,5°

Ra hoa RE o o 3 -
L4 - 1,2¢ - 11,2¢

bau qua R& 23,04 | 27,6° | 19,1° -

Qud 13,5 | 31,1 [ 33,5 | -

* Cdc chit cai khac nhau trong cung mot cot chi sy sai khac
co0 y nghia thong ké theo Duncan's test (p<0,05).
* Fu: Fusarium Phy: Phythium Asp: Aspergillus Scle:Sclerotium
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Hinh 3.2. Phan b6 nim bénh theo c4c giai doan sinh
trudng phat trién cua cay lac

Qua két qua tir bang 3.3 va hinh 3.2 cho thiy &
cac giai doan sinh trudng va phat trién khac nhau
ctia cy lac thi sy phét sinh ciia nAm bénh gay hai
cling khac nhau vé thanh phan, sb lugng va vi tri
x4m nhiém.

+ Giai doan cay non d& bi xdm nhiém nam
bénh nhat, ndm Phythium va Fusarium giy hai
chu yéu, dat sb luong dén (26,5 - 38) x 10°CFU/ g.

+ Giai doan cay trudng thanh cht yéu bi nhiém
nam bénh ¢ 1& cay.

+ Giai doan ra hoa, sb lugng nam bénh giam,
ré cay hau nhu khong bi nhiém bénh, sb lugng
(13 -20,3) x 10°CFU/g.

+ Giai doan dau qua, ) lugong nam bénh tang
manh, ndm Aspergillus phat trién manh gay thoi
¢t v6i s6 lugng 1én dén 33,5 x 10*CFU/g.

_3.4. Thir nghiém kha néing irc ché ndim bénh
bang cdc chung xg khudn coé kha nang sinh
chat khang sinh

Sau khi tién hanh phan lap 25 mau dét tai 3 xa
bién Théng Bic, Pién Théng Trung va Dién Tién
chung t61 da phan 1ap trén moi truong Gauze I va
thu nhan dugc 24 ching xa khuén tam ki hiéu tir
XK1 > XK24

Dua vao dic diém hinh thai khuan lac, quan
sat cudng sinh bao tir dudi kinh hién vi, 4p dung
khoa phan loai cua Krasilnhicop, Gauze va cong
su [9], ching t61 da x4c dinh ca 24 chung xa
khuan trén déu thudc chi Stretomyces.

Sau khi so tuyén 24 ching xa khuan bang
phuong phap khéi thach va duc 156. Két qua cho
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thdy co 8/24 chung c6 kha niang khang véi mot
s6 ndm kiém dinh gay bénh trén cay lac, két qua
duogc thé hién qua bang 3.4.

Bang 3.4. Hoat tinh khang VSVKD cua 8 ching
XK chi Streptomyces

Cac Hoat tinh khang VSVKD

chiing (Kich thuéc vong vé6 khuan (D-d,mm)
xa khuin Aspergillus Fusarium Phythium
XK 3 4% 0,06 10% 0,05 8% 021
XK 6 12% 0,05 8 ¥ 0,05 16X 0,16
XK 10 16% 0,01 18% 0,03 20% 0,14
XK 11 12£ 0,01 7% 0,08 10E 0,25
XK 12 910,15 15%0,17 13% 0,14
XK 14 8 ¥ 022 8 £ 0,02 15t 0,16
XK 17 18t 0,12 20E 0,04 2%0,15
XK 21 24% 0,05 21% 0,16 20% 0,22

Hinh 3.3. Hinh anh dng gidng ctia mot s6 ching xa khuan
c6 hoat tinh khang sinh

* Cht thich: D-d <10 mm - hoat tinh yéu
D-d=10- 15 mm : hoat tinh trung binh
D-d>15mm : hoat tinh manh

Tir két qua & bang 3.4. cho thdy 8/24 chung
xa khuan trén déu c6 hoat tinh khang sinh khang
ném bénh hai lac, song muc do ddi khéng voi cac
chung nam khéc nhau c6 su chénh 1éch kha 16n.

Trong d6, chung XK3 khang nim Aspergillus,

Fusarium, Phythium & muc do rat yéu (vong

khang ndm véi Aspergillus D-d=4mm, ddi voi

Fusarium (D - d =10mm) va v6i Phythium

D - d =8mm). Pang chi y nhat 1a chung XK21,
ching thé hién hoat tinh khang sinh di khang véi
tat ca 3 chung nam bénh v&i mirc do kha manh
(D - d =20 - 24mm), trong d6 @c ché manh nhat
1a d6i v6i nAm Aspergillus.

Hinh 3.4. Vong vo khudn ciia ching xa khuan XK21 doi
voi cdac chung nam bénh hai lac trén moi truong Gauze I1

4. Két luén

- Sau khi tién hanh phéan 1ap 40 mau ré, than,
14, ct va dit tai mot x3 thude huyén Dién Ban, tinh
Quang Nam, chiing t6i da so tuyén duoc 24 ching
nam méc ki hiéu tir BT 1 -> DT 24 thudc céc chi
Fusarium, Phythium, Aspergillus, Sclerotium.

- Xé4c dinh dugc quy ludt phan bd cua nim
bénh hai lac theo cac giai doan sinh trudéng va
phat trién ciia cay lac nhu sau:

+ Giai doan cdy non (2 - 4 thang tudi): nam
Phythium va Fusarium giy hai chu yéu, dat sd
luong dén (26,5 - 38) x 10*CFU/g.

+ Giai doan cay trudng thanh (10 - 12 thang
tudi): cac chi ndm Aspergillus va Sclerotium
gdy bénh trén 14 phat sinh manh véi sé lugng
(25,8 -30,3) x 10°CFU/g.

+ Giai doan cdy ra hoa: cac chi nAm Phythium
va Sclerotium gay hai nhung mirc d6 c6 gidm hon
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giai doan cay truong thanh, s6 lugng (13 - 20,3) x
10*CFU/g.

+ Giai doan ra qua: nAm Aspergillus phat trién
manh gdy thdi cu véi sé lugng 1én dén 33,5 x
10*CFU/g.

- Da phan lap, tuyén chon dugc 8/24 ching
xa khuan c6 kha ning khang voi mot s ndm gay
bénh trén cay lac.
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Tém tit

Phytase 1a enzyme c6 tic dung thuy phan phytate tao thanh phospho va myo-inositol, vi thé ¢6 thé sir dung phytase dé
thay thé cac chat bo sung phosphate hién c6. Phytase duoc thu tir cac loai nAm mdc thudc chi Aspergillus duoc sir dung
nhu mot ché pham vi sinh trong viéc cai tao dat trong. Khi dugc bo sung ché pham vi sinh chita enzyme phytase thi kich
thude, chiéu dai ré cling nhu chiéu cao cdy clia cic cdy gieo trong co sy ting truong dang ké. Trong bai bao nay, ching
t61 phan 1ap khu hé vi sinh vat dit tai Pa Ning va nghién ctru tuyén chon trén méi truong PSM ¢6 bd sung CaCl,, da chon
ra 2 chung ndm méc MN-1 va MN-2 ¢6 hoat tinh phan giai manh nhit dé nghién ctru tng dung. Dich nudi cdy c6 chira
enzyme phytase tho ctia hai ching ndm mdc tuyén chon sau 120 gid, c6 anh huéng rd rét dén sy sinh truong va phat trién
trong giai doan dau cua cdy lta. Pay chinh 1a co sé khoa hoc cho viée tao ché pham b sung enzyme phytase vao trong
dat, gitip cdy sinh truong va phat trién tot.

Tir khéa: Nam mdc; Hoa Vang; Pa Néng; phytase; phytate
Abstract

Phytase is an enzyme that hydrolyzes phytate to form phosphorus and myo-inositol. This capacity makes it possible to use
phytase to replace existing phosphate supplements. Phytase collected from mold species of the Aspergillus genus is used as
a microbiological preparation for soil improvement. When supplemented with phytase enzyme preparation, the size, root
length and height of the cultivated plants are significantly increased. In this article, we isolate the soil microbial diversity in
Da Nang and study a selection of two fungi (MN-1 and MN-2) by using PSM medium supplemented with CaCl,, because
we believe these fungi present the strongest appeal for applied research. After 120 hours, the crude phytase culture medium
of the two cultivars selected has a significant effect on the early growth and development of rice. This is the scientific
foundationfor the addition of phytase enzyme supplement into the soil to help plants grow and develop well.

Keywords: Mould; Hoa Vang; Da Nang; phytase; phytate
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1. M& dau

Phytase dugc tim thay nhiéu nhat & nAm méc
dac biét o cac loai A.ficuum, A.carbonarius,
A.oryzae, A.niger va A.fumigatus thudc chi
Aspergillus [2].

Trong mot s6 loai khac cua chi Aspergillus
nhu A.rugulosus cho théy viéc su dung hi¢u qua
enzyme phytase trong viéc cai thién ham luong
chit kho va san lugng céc loai ngii cdc. Ngoai ra
phytase tir cac ngudn vi sinh vat di duoc bd sung
vao thirc an gia stic, gia cAm nham gitp vat nudi
c6 thé hip thu duoc phosphoric [6]. Viéc bd sung
phytase tir ndm mdc trong ché d6 an cta heo da
gitip viéc hap thu photpho ting tir 52% dén 64%
[2, 3]. M6t nghién ctru khac lai cho thiy, phytase
tir ndm mdc bd sung vao thirc in cua ga gitip chung
hép thy photpho ting tir 50 dén 60% [5].

Viéc phan 1ap khu hé vi sinh vat dat tai Da
Ning s& c6 tiém ning 16n trong tuyén chon duogc
cac chung vi sinh vat c6 kha ning sinh enzyme
phytase manh, dong thoi, tim kiém cac ngudn
gen quy nham phuc vu cho cac cong tic nghién
ctru tiép theo.

2. Phwong phap nghién ctru
2.1. Phwong phdp ldy méu va xir li méu dit

Mau dat dugc 1dy ¢ d6 sdu 0-20cm xung quanh
cac khu chudng trai chian nuéi. Dung dao, kéo vo
trung 14y khoang 20g méiu cho vao tai nilon tiét
tring, budc kin, danh sd, ghi dia diém lay mau,
ngay thang, bao quan trong thung lanh 4°C néu
thoi gian van chuyén 1au [4]. MAu dat duoc lam
kho tu nhién trong khong khi, tranh 4nh ning
truc tiép. Dat sau khi phoi khd duoc nghién nho,
ray qua sang 2mm [8].

2.2. Phan lgp ndm méc c6 khd nding sinh
phytase ngoai bao [7] [8]

- Str dung phuong phap Koch dé nudi cdy vi
sinh vat c6 kha nang sinh phytase ngoai bao véi
nhirng moi truong dac trung sau:

- Mbi truong sang loc chung sinh phytase

(PSM - phytase screening media) (g/1):

Glucose 1 2% MgSO,.7H,0 : 0.05%
Na-phytate :0.4%  FeSO,.7H,0 :0.001%
CaCl,.2H,0 :0.2%  MnSO,.7H,0 : 0.001%
NH,NO, :0.5%  Agar : 1.5%
KCL :0.5%

+ Moi truong PSM sau khi phan 1ap dugc u
& nhiét d6 37°C trong 96 gio. Mot gram bot dat
min duoc bd sung vao binh tam giac (V=250ml)
chtra 100ml nude cit da duoc hap khir trung, lic
200 vong/phut trong 30 phut, duoc dung dich dat
c6 ndng do 10-. Pha loang dung dich dit tir nong
d6 10° sang cac nong do 104, 10, 10°. Dung
micropipette hut 50ul dich dét ¢ cac do pha lodng
cAy trai trén cac dia petri chira sdn moi truong
PSM, u ¢ 37°C tur 3-5 ngay.

- Vi sinh vat ¢6 kha nang sinh phytase ngoai bao
phéan giai co chat phytate trong moi truong, hinh
thanh vong sang xung quanh khuan lac don. Hoat
tinh phan giai phytate dugc xac dinh theo Stephen
Joseph va Jisha (2008): (D-d) x (%) = 100 D.

Trong do6: X: hoat tinh phan gidi phytate (%)
D: duong kinh vong phan giai (mm)
D: duong kinh khuan lac (mm)
Chon céc chiing c6 kha ning sinh tong hop manh.
_2.3. Phwong phap nghién ciru dic diém nuoi
cdy va hinh thdi cdc chung tuyén chon [1]

Nudi cdy cic chung ndm mdc trén 3 méi
truong: Cazpeck, PDA va Waksman.

Nuoéi cdy ¢ nhiét ¢ 40°C, thoi gian nudi cy
la 3-5 ngay. Quan sat kha nang sinh truéng, mau
sdc khuan lac, hé soi khi sinh, h¢ soi co chat, sic
td tan, hinh dang bao tu.

2.4. Phwong phdp nghién ciru khd nang sinh
Pphytase cuia cdc chung vi sinh vit theo thoi gian [1]

- Tién hanh khao sat kha ning sinh tong hop
phytase tai cac thoi diém nudi cay sau 24h, 36h,
48h, 60h va 72h.

_2.5. Phuwong phdp so by vng dung dich nuéi
cdy cua cdc chung nam moc tuyén chon dén
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giai dogn dau ciia sw sinh trwéng va phdt trién
cdy lua (Oryza stativa L.) [9]

Céch tién hanh thi nghiém:

- Tién hanh thi nghiém trong lua trong 12 khay
¢6 kich thude 40cm x 20cm x 5cm trén nén dat
thit ndng léy tor xa Hoa Nhon, huyén Hoa Vang,
thanh phd Da Ning.

- Thi nghiém dugc tién hanh theo 4 cong thc,
mdi cong thire duoc nhéc lai 3 lan.

« CT1: Pat trong khir trang + dich nudi cdy bd
sung ching nim mdc tuyén chon + natri phytate
+ lda ndy mam.

« CT2: Dit trong khir tring + phan 1an + natri
phytate + lta ndy mam.

« CT3: Pét trong khir tring + dich nudi ciy
khéng bd sung cac ching ndim mdc tuyén chon +
natri phytate + lia nay mam.

« CT4: Pit trong khtr tring + natri phytate +
laa nay mam.

3. Két qua

3.1. Phan ldp cdc chung ndm méc trong dit
tai huyén Hoa Vang, Da Nang

T 45 miu dat tréng (lac, dau tuong, tréng
lua) va dét chan nudi (lon, ga, trau, bo) tai cac
xa thuoc huyén Hoa Vang, thanh phd Da Nang,
chung t6i di so tuyén duoc 32 chung ndm méc.

S6 chung nam moc phan 1ap & céc loai dat khac

nhau 12 khac nhau. S6 ching ndm médc phéan lap phu
thudc vao tinh chét, thanh phén co gidi cua dét nhur:
ham luong acid phytate co trong dat, thanh phan co
gi6i, d6 phi nhiéu, pH, nhiét do, do am.

Hinh 3.1. M6t s6 ching ndm méc phén 1ap dwoc

3.2. Tuyén chon cdc chiing ndm moc sinh
enzyme phytase manh

Pé tién hanh tuyén chon cac ching ndm mdc ¢6
kha ning sinh enzyme phytase manh, tién hanh nu6i
cay cac ching so tuyén trén moi truong PSM c6
bd sung CaCl,. Két qua duoc thé hién tai bang 3.1:

Bang 3.1. Kha nang sinh enzyme phytase cua
mot s6 ching nim méc trén méi truong PSM
6 b sung CaCl,

STT | Tén chiing D:’l(:;lng gkilf:;h M}r ¢ dﬁ

(D-d, mm) phan giai
01 MN-1 21,8+0,55 M
02 SI-2 2,6+0,55 Y
03 SI-3 3,32+0,55 Y
04 MN-2 19,7+0,55 M
05 MN-3 1.2+0,55 Y
06 MN-4 2,3+0,55 Y
07 SI-4 3,5+0,55 Y
08 SI-5 6,2+0,55 Y
09 SI-6 3,1+0,55 Y
10 MN-5 2,3+0,55 Y
1 MN-6 2,44+0,55 Y
12 MN-7 2,2+0,55 Y
13 MN-8 2,6+0,55 Y
14 SI-7 3,44+0,55 Y

Cht thich: D-d <5 (mm) :Yéu
D-d=5-10(mm) : Trung binh
D-d >10(mm) :Manh
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Chu thich: So chung nam moc sinh phytate

B S) chung nim mdc phan lap
Hinh 3.2. Ti 1& % ching nAm mdc ¢6 kha nang phan giai
enzyme phytase manh

Tiép theo, tién hanh lya chon hai ching nam
mdc MN-1 va MN-2 c6 kha ning sinh enzyme
phytase trung binh va manh. Hai ching ndm mébc
nay dugc phan lap tai cung 1 vi tri ¢ khu vuc
dat thit trung binh, d6 4m 60-75%, v6i do sau
ttr 7-10cm. Pay 1a khu vuc chin nudi ga, vi thé
lugng acid phytate tir cac hoat dong thai cua gia
cam dugc tich lily hang ngay trong dat, tao diéu
kién thudn lgi cho su phat trién ctia hé nAm méc
c6 kha ning tong hop enzyme phytase.

MN-2

Hinh 3.3. Phan giai acid phytate cia MN-1 va MN-2
trén moi truong PSM

3.3. bac dtem nudi cdy va hinh thdi cia cdc
chiing nim mée tuyén chon

Dé tién hanh nghién ciru dic diém nudi cay
va hinh thai cta cac ching nAm mdc tuyén chon,
chung t6i nudi ciy hai chung trén 3 loai moi
truong PDA, Czapek, Waskman véi nhiét do tur
289C dén 30°C. Quan sat kha nang sinh truong,
mau sic hé soi khi sinh, hé soi co chat va sic
t6 hoa tan sau 3-5 ngay nudi cdy. Quan sat hinh
dang cudng sinh bao tir va bao tir dudi kinh hién
vi. Két qua duogc thé hién qua bang 3.2.

Bang 3.2. Pic diém hinh thai cac chung ndm méc
tuyén chon

Dic diém nudi cAy va hinh thai
. A Mau | Mau
Ching| Maoéi i | v j ) Hinh hie
i o a au sac sac ié
vi truong i . e e dang dﬂ.
; bi nin sac ¢ ¢ c 0
sinh | nudi ‘ hg o d * | cubng | -h
4 A sin uan | sgi soi sin
vat cay v . bio
trudong| lac khi co i truéng
i
sinh chat
, Khong g°c .
PDA - Den Den (Trang Lo o
c6 vach 3¢
ngan,
Tring | Tring | , khong 28°C -
MN-1|Waskman | +++ Trang o
nga nga phan (30°C
nhanh,
0
. one 28 C -
Czapek -+ Den Pen |[Trang khong o
mau 30°C
Vang |, Khong [28°C -
IPDA ++ Vang Trang o
nhat phan 30°C
nhanh, | o
Vang | Vang . 28°C -
MN-2 |Waskman | ++ Trang |c6 vach|
nhat nhat _ poC
ngan,
. khong 28°C -
Czapek + Vang | Vang (Trang . o
mau [30°C
Chu thich: +++ : Sinh trudng manh
++ : Sinh trudng trung binh
+ : Sinh trudng yéu
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MN-2

Hinh 3.4. Khuén lac cic ching nim mdc tuyén chon
trén moi truong PDA

Hinh 3.5. Co quan sinh san cua chiung MN-1 va MN-2

3.4. Hogt dj enzyme phytase qua cdc thoi
diém nuoi cdy cua cdc chung lwa chon

Pé nghién ctru hoat dd enzyme phytase cac
ching nim mdc tuyén chon, tién hanh nudi cy
cac chung ndm mdc trén méi truong PSM qua
cac mdc thoi gian. Két qua duoc thé hién qua
bang 3.3

Béang 3.3. Hoat d§ enzyme ctia chung MN-1 va
MN-2 qua cac thoi diém nudi ciy

Thoi gian nudi ciy Hoat do (U/ml)
(gi0) MN-1 MN-2
72 0.12 -
84 0.485 0.369
120 1.183 1.026
132 0.82 0.72

Trong do: - : Khong c6 enzyme
Két qua bang 3.3 cho thdy:

- Ching MN-1 bit dau san sinh enzyme
phytase ngoai bao sau 72 gid nudi cy.

- Ching MN-2 bit dau san sinh enzyme
phytase ngoai bao sau 80 gid nudi cay.

- Thoi diém enzyme phytase c6 hoat do cao
nhat dbi véi ca 2 chung MN-1 (1.183 U/ml) va
MN-2 (1.026 U/ml) 14 sau 120 gid nudi cdy.

- Qua cac thoi diém nudi céy, hoat d0 enzyme
phytase cua ching MN-1 luén cao hon so vdi
chung MN-2.

- Sau thoi diém 120 gid nudi ciy, hoat do
enzyme phytase cua hai chung MN- 1 va MN-2
bét dau giam.

3.5. Khdo sat anh hwong cua dich nuéi cdy
cdc chiing ndm moc dén giai dogn diu cia sy
sinh truong va phdt trién cdy lua (Oryza stativa l.)

Pé danh gia anh hudng dich nudi cdy cia cac
ching ndm méc c6 chita enzyme phytase tho dén
giai doan ddu cua su sinh truéng va phat trién &
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cdy lta. Chung toi bd tri thi nghiém theo 4 cong
thie: CT1, CT2, CT3, CT4. Sau dé, tién hanh
quan sat chiéu cao cdy sau 7 ngay gieo trong. Két
qua dugc trinh bay ¢ bang 3.4:

Bang 3.4. Chiéu cao trung binh cdy lta qua cac
cong thire sau 7 ngay gieo trong

STT Coéng thirc Chiéu cao ciy
thi nghiém trung binh

01 CT1 12.636% £ 0.548

02 CT2 8.0570 + 0.517

03 CT3 6.986% £ 0.435

04 CT4 6.329¢ + 0.367

Ghi chi: Céc chir cai gidng nhau theo sau cac chir sb thi
khong khac biét vé y nghia 6 muc a > 0.05

Hinh 3.6. Chiéu cao cic cdy ngau nhién cua cac khay
CT1, CT2, CT3, CT4 theo tht tu lan luot tir 1, 2, 3, 4

Ttr nhitng két qua nay, két luan rang, viéc bd
sung enzyme phytase ciia cac chung ndm mdc
tuyén chon c6 tac dung kich thich su sinh truéng
va phat trién ¢ cay lua.

Hé enzyme phytase dugc bo sung tir dich nudi
cdy cua cac chung ndm mdc tuyén chon giup
chuyén hoa ngudn acid phytate c6 trong dat va
tao ngudn photpho v co, gitp cay dé dang hap
thu. Hon nita, viéc thuy phan céc hop chét trong
dat gitp giai phong cac kim loai tu do, ting gia
tri dinh dudng, céi tao cac thanh phﬁn trong dat.

4. Két luan

- TUr 45 mau dit thu duoc tai cac xa thude
huyén Hoa Vang, thanh phé Pa Ning di phan
lap va so tuyén dugc 32 ching ndm mdc. Tiép
tuc nghién ciru tuyén chon trén méi truong PSM
¢ bo sung CaCl,, da chon ra 2 chung nam méc
MN-1 va MN-2 ¢6 hoat tinh phan gidi manh nhat
dé nghién ctru tng dung.

- Bac diém hinh thai, nuoi cay cua hai chung
nam moc tuyén chon:

+ Chung MN-1: khuén lac mau den, hé soi khi
sinh mau tréng trong, bao tir hinh cau, thudc chi
Aspergillus.

+ Chung MN-2: khuén lac mau vang, hé soi
khi sinh mau tr’fmg, bao tir hinh cau, thudc chi
Aspergillus.

- Hoat d§ enzyme phytase cua hai ching nam
moc tuyén chon qua cac thoi gian nudi cay:

+ Chung MN-1: C6 hoat do cao nhat tai 120
gio nudi cay: 1.183 U/ml

+ Chung MN-2: C6 hoat do cao nhat tai 120
gio nudi cay: 1.026 U/ml.

- Dich nuéi ciy co chira enzyme phytase tho
ctia hai ching nAm méc tuyén chon sau 120 gio,
¢6 anh hudng rd rét dén su sinh trudng va phat
trién trong giai doan dau ciia cay lta. Day 1a co so
khoa hoc cho viéc bo sung enzyme phytase vao
trong dat, gitip cay sinh trudng va phat trién t6t.
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Mot ki thuat cai tién phuong thic che gidu vi tri nguoi dung
dua trén ban do

A map-based technique to improve user location privacy
Nguyén Hiru Hiép
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Tom tiit

Bao v¢ tinh riéng tu cua toa do trong cac dich vu dya trén di dong la mdt nhiém vu quan trong. Mot $6 giai phap che giéu vi
tri trudc ddy co thé bi tin cong néu bén tin cong sir dung dit lidu ban dd dudng di. Co mot thyc té 1a cc giai phap che gidu vi
tri thuong dung dit liéu vét di chuyén ciia nguoi ding dua trén ban do trong khi gia dinh rang ho c6 thé di chuyén mot cach
tu do trong khong gian hai chiéu. Diéu nay dan dén sy thiéu nhat quan gitra mo hinh bai toan va dit liéu mo phong. Trong bai
béo nay, chiing toi dé xut giai phap mang tén MeshCloak vi mé hinh di chuyén dua vao ban db duong di ciia cac thanh phé.
Y tuéng chinh ciia MeshCloak 14 xay dung va cap nhat nhanh chong mét d thi rang budc thua dya trén mot ma tran khoang
c4ch da tinh sin va tim kiém sir dung cdy tir phan. MeshCloak duoc md phong trén nam ban dd thyuc va cho két qua kha quan.

Twr khoa: Tinh riéng tu vi tri, an danh muc k, cAu hinh dua trén ban dd, MeshCloak.

Abstract

Protecting location privacy in mobile services has recently received significant consideration. A problem in the existing
cloaking schemes is that location vulnerabilities may be exposed when an attacker exploits a street map in their attacks.
While both real and synthetic trajectories are based on real street maps, most of previous cloaking schemes assume free space
movements to define the distance between users, resulting in the mismatch between privacy models and user movements. In
this paper, we present MeshCloak, a novel map-based model for personalized location privacy, which is formulated entirely
in map-based setting. The key idea of MeshCloak is to quickly build a sparse constraint graph based on the mutual coverage
relationship between queries by pre-computing the distance matrix and applying quadtree search. We evaluate the efficiency
and effectiveness of the proposed scheme via a suite of carefully designed experiments on five real maps.

Keywords: Location privacy, k-anonymity, Map-based setting, MeshCloak

L Giéi thi¢u vé tinh trang giao thong v.v.). Tuy nhién, cac dich
vu nhu vy c6 thé gay lo ngai néu dit liéu vi tri bi

10 1i. Dé che gidu dit liéu nay, théng thuong co hai

Dich vu di dong dua trén ngit canh da phat trién
manh trong thap ky qua. Dich vu dya trén vi tri

(Location-Based Service - LBS) la m¢t vi du. Trong
LBS, ngudi dung duge cung cip cac thong tin co ¥
nghia dua trén vi tri thue ctia ho (vi du: hé théng dén
duodng, tra ciru dia diém gan vi tri hién tai, canh bao

Email: nguyenhuuhiep2@dtu.edu.vn

nhom gidi phap: dua trén nguoi dung (user-centric)
hoac dya trén cong cu 4n danh (anonymizerbased).
Dua theo tan suit truy van dich vy, chung ta c6 thé
chia ra hai dang: truy van roi rac va truy véan lién
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tuc. Bai bao nay phat trién giai phap dua trén cong
cu 4n danh va cho phép truy vén lién tuc véi céc tin
suat khac nhau.

Cé nhan hoa tinh riéng tu vi tri (personalized
location privacy) [3] cho phép nguoi dung kiém
soat mirc an danh (tham s6 k, sai s6 khong gian va
sai s6 thoi gian) cho timg toa d6 truy van. Trong
truong hop nay, hai ngudi ding u va v ¢6 thé hd
tro nhau néu nguoi no duoc “che phu” trong hinh
hdp rang budc khong thoi gian (spatio-temporal
constraint box) cua nhau. Tuong tu, mot nhom &
nguoi ding sé che phi 1dn nhau néu ho tao thanh
mot k-clique.

O day ching t6i gi6i thiu MeshCloak, mot
mo hinh cad nhan hoa tinh riéng tu vi tri dya trén
ban dd. So vé&i CliqueCloak [3], MeshCloak
c6 hai khac biét chinh. Khac biét dau tién 1a
CliqueCloak gia sur rang bugc khong gian ¢ dang
hinh chir nhat trong khi MeshCloak stir dung rang
budc vé téc do dé dinh nghia sai s6 khong gian
trén ban d6 duong di. Thir hai, CliqueCloak xir Iy
tudn ty cac truy van bang tim cac maximal clique
trén dd thi rang budc (constraint graph). Phuong
phdp nay rd rang kém hiéu qua. Nguoc lai,
MeshCloak thu thap va xt 1y céc truy van theo
ting don vi thoi gian (cu thé theo timg gidy). St
dung cdy tir phan va thuit toan tim tit c4 maximal
clique ctia Tomita [9], thoi gian xir I ¢6 thé giam
hang tram lan.

Hinh 1 so sanh chuyén dong ciia ngudi ding
trong khong gian ty do va chuyén dong theo ban
d6. RS rang chuyén dong theo ban d6 duoc quy
dinh boi cac rang budce thuc té theo hudng va tde
d6. Nguoi ding A va B trong hinh 1 ¢6 vi tri gan
nhau theo khong gian ty do nhung diéu nay khong
con dung néu xét theo rang budc trén ban do.

xts %

-— >
M6 hinh dua trén ban 6

VIS

Khéng gian tu do

Cao tée Chu can Puonghdm  Buong mét chidu

Fig.1. (Trén) khong gian tu do so v6i ban d(‘ﬂ)‘.
(Duéi) mot so vi du veé rang budc theo ban do.

A. Diém mdi trong bai bdo

Co ba y tudng chinh giip MeshCloak khac
biét v6i cac giai phap trude ddy. Pau tién, ban
d6 duong di thyc té dugc tich hop dé tim nhing
ngudi dung gan voi vi tri dang xem xét. Piéu
nay loai bo gia thiét phi thuc té 1a ngudi dung
duogc tu do di chuyén trong khong gian hai chiéu.
Thir hai, khoang cach theo ban dd giira hai nguoi
ding duoc tinh trong thoi gian gan nhu hang s6
bang cach dung ma tran khoang cach tinh sin va
tim kiém trén cdy tir phan. Theo d6 do thi rang
budc dugce cap nhat véi thoi gian tuyén tinh theo
s6 nguoi dung. Thi ba, cac truy van dugc xir 1y
theo nhom (mdi nhom trong mot gidy) va cac
maximal clique trong tirng don vi thoi gian dugc
tinh rit nhanh nho vao thuit toan Tomita [9].

B. Mgt vai nghién curu lién quan

Nhiéu nghién ctru vé tinh riéng tu trudc day
dua theo nguyén ly “blending yourself into a
crowd”. K-anonymity [8] va cac md rong cua nod
duoc str dung rong rii trong cac giai phap vé tinh
riéng tu cho LBS [4]-[6], [10], [11]. Ngoai viéc
thoa man k-anonymity, ving che gidu nén dap
{rmg ca tinh thuan nghich (reciprocity) dugc nhic
dén 1an dau trong Hilbert Cloak [5]. Tinh thuan
nghich yéu ciu tap k nguoi dung phai tao thanh
k-clique trong db thi rang budc.

Ca nhan hoa tinh riéng tu dua theo k-anonymity
cho phép nguoi dung ting/giam cac yéu cau vé tinh
riéng tu theo thoi gian, vi du khi vao/ra cac khu
vuc dé bi phat hién. Khai niém cé nhan hoa nay
duoc dé xuat boi Gedik va Liu [3], sau d6 da tro
thanh khai niém pho bién trong cac mé hinh LBS
[2], [7].

I1. M6 hinh MeshCloak

A. Nguon goc y twéng

O day chung t6i giai thich mot s6 han ché cua
gia thiét chuyén dong trong khong gian tu do.
Hinh 2 minh hoa vin dé cta CliqueCloak [3].
Tai thoi diém ¢ + Az, hai nguoi ding A va B di
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chuyén dén vi tri A’ va B’ . Xét theo hinh hop
rang budc (constraint box) trong CliqueCloak, A’
va B’ van dugc xem 1a g?m nhau va tao thém mot
canh trong d6 thi rang budc. Tuy nhién, ké tin
cong c6 thé dua vao ban d6 dé chi ra rang khoang
cach ngdn nhat gitta A’ va B’ d3 ting dang ké tai ¢
+ At va loai bo B khoi tap che giau (cloaking set)
clia A va nguoc lai. Do d6 khoang cach gan theo
nghia dudng di ngin nhit ciing 4m chi khoang
cach gan trong khong gian tu do nhung diéu
nguoc lai khong ding.

Hinh 3 minh hoa van d¢ cua gia thiét khong
gian tu do trong ICliqueCloak [7] dua trén hinh
chit nhat bién nhé nhit (Minimum Boundary
Rectangle - MBR). O thoi diém ¢, ving che
gidu ctia A 13 MBR(A,B,C). Str dung rang budc
bién di chuyén t6i da (Maximum Movement
Boundary - MMB), & thoi diém ¢ + At, vi tri méi
clia A 1a A’ s& duoc che gidu chung voi D va E.
MBR(A',D,E) (duong gach dut) rdo rang duoc
bao béi MMB(A,B,C). Néu ké tan cong diing ban
d6 duong di (cac dudong gach dam) va gia thiét
réng vi tri cia A tai thoi diém 7 c6 thé 1a tai A,B,C
hoic F (14 giao diém cia MBR(A,B,C) véi ban
dé), anh ta co thé tinh bao 10i ciia A,B,C va F voi
khoang morongv, <At Bao 16i nay khién cho
A’ bi tach khoi MBR(A',D,E).

Toém lai, gia thiét chuyén dong trong khéng gian
tir do gdy nén mot sd van dé trong cac giai phap da
¢6 [3], [7]. Do 6 A’ va B’ chi nén duoc xem la gan
nhau tai # + Af néu dudng di ngén nhat tir A’ dén B’
va tir B’ ¢én A’ nam trong ngudng nao do.

B. Kién triic hé thong

MeshCloak dung kién tric tap trung bao gom
ngudi dung di dong, céng cu 4n danh (anoymizer)
va cac may chit LBS (Hinh 4). Chuing t6i gia thiét
két ndi giira nguoi ding va cong cu an danh 13 an
toan. Nguoi dung déu din gui cac truy van dén
server LBS thong qua cong cu an danh noi toa do
chinh xac duoc thay boi ving che gidu. Cong cu
an danh sé& loc két qua tra vé va giri thong tin tuong

ung voéi toa do chinh xac cua nguoi dung. Cong
cu an danh tap trung sé& tong hop vi tri nguoi ding
vao mot goc nhin toan thé. Do d6 no ciing 4m chi
su cong tac ngam giira cac nguoi ding.

5 dudng .
moét chiéu

cdu |

Fig.2. Van d& cua gia thiét khong gian tu do
trong CliqueCloak][3].

MMB(AB,C)

Fig.3. Van d& cua gia thiét khong gian tu do trong
ICliqueCloak [7].

C. Sai so khong gian va rang bujc khodng
cach

Thay vi yéu cau nguoi dung chi ra sai s6 khong
gian trong ting truy van (vi du dx, dy) nhu trong
CliqueCloak, chiing toi dung khoang cach ti da
ngudi ding co thé di chuyén trong Az. Dang rang
budc nay di bao gdom cac thong tin nhu hudng
duong di, téc do toi da, mat do giao thong trén
tuyén duong v.v. Tir goc do6 ké tin cong, néu anh
ta biét tuong ddi chinh x4cvi tri hién tai cta nguoi
dung ciing nhu toc do ti da va khoang thoi gian
At giita hai lan truy véan, anh ta c6 thé uéc lugng
rang budc khoang cach dc va tinh ra bién chuyén
dong cua nguoi dung (Hinh 5).

=P Két ndi an toan

————»  Kétnéi thuong

2. Ludi che gidu

3 | Ch. trinh
che giau
B6 loc
két qua

Céng cu an danh

@1. Vitri chinh xac
— 3
‘_ A

4.Kétqua da loc

o B ——
3. Két qua dé xuat

Ngwei dung

May chu LBS

Fig.4. Kién truc hé thong
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D. Pé thi rang buéc va ludi che gidu

1) P6 thi rang budc: Dé che gidu nguoi dung,
MeshCloakmé hinh hoéa vi tri va mbi quan hé
gilta cac ngudi dung ¢ dang do thi v hudng
khong trong s6 goi 1a do thi rang buéc (CG -xem
[3]). Mdi ngudi dung 1a mot nut trong CG va mot
canh giita hai nat A va B ton tai néu duong di
ngan nhét tir A ¢én B va tir B d&én A ngin hon ca
dc, va dc,. Trong hinh 6, A,B va D dugc xem la
gan nhau do d6 dugc che gidu cung nhau. Nguoi
dung C khong thé di dén vi tri A,B hodc D theo
rang budc khoang cach do dé khong tao nén canh
nao trong CG. Luu y, CG la dd thi dong do céc
truy van dén va di. Phan III s& trinh bay mot cach
hiéu qua dé duy tri CG.

>.§

Rang budc khoang cécm\

Fig.5. Cac doan dudng co thé di t6i (danh dau bang cac
tam giac dac) tur vi tri hién tai (hinh tron dac)
theo rang budc khoang cach.

/" Luéi che gidu
(duong dam)

Fig.6. D6 thi rang budc va ludi che gidu

2) Ludi che gidu: Sau khi tim ra nhom cac
ngudi ding duge che gidu cung nhau, cong cu
an danh s& tinh lu6i che gidu (cloaking mesh)
0 dang hop cua cac doan duong di té1 dugce tur
cac vi tri nguoi dung theo cac rang budc khoang
cach tuong ung. Vi du tap che gidu cia A,B va
D & phia bén phai hinh 6. Luu y luéi che giau
s& tra vé cac dudng phd (street), khong phai
doan dudng phd (street segment). Diéu nay c6

2 wu diém: tinh toan nhanh hon va giam thiéu
tan cong dang bién (boundary attack). Tan cong
dang bién 1a ké tin cong cb ging suy nguoc vi
tri nguoi dung tir cac diém bién cia ludi che
gidu.

E. Tinh riéng tw cua nguwoi dung

Str dung khai niém ca nhan hoéa tinh riéng tu
vi tri [3], mdi truy van trong MeshCloak c6 dinh
dang

q(4) = {k t, x, y, dt, dc }
trong do6 k 1a mirc k-anonymity t6i thiéu [8] (nghia
1 tap che gidu chira A phai co kich thudc tbi thiéu
k). ¢ 1a thoi diém truy van, (x, y) 1a toa do nguoi
dung tai 7. Sai s6 thoi gian cho phép duogc chi ra
trong dt theo nghia truy van can duoc xu 1y trong
khoang thoi gian [z, ¢ + dt], néu khong nod dugc
xem la qua han va loai khoi dd thi rang budc. Nhu
d noi & trén, sai s6 khong gian dugc chi ra & dang
tich ctia khoang thoi gian va toc d9. Vi du, nguoi
ding A giri truy van mdi 10 gidy va tc do t6i da
10m/s thi dc, = 10s x 10m/s = 100m.

w u AW u w
// A '// A /
A A /\B
VLA TI A Lo t vl t
Truwong hop 1 Truong hop 2 Trwong hop 3 Trwong hop 4

Fig.7. Bon trudng hop khoang cach ngan nhat.

Bang I So sanh MeshCloak véi CliqueCloak
va ICliqueCloak.

TABLE 1. So sénh MeshCloak (MC) voi
CliqueCloak (CC) va ICliqueCloak (ICC)

MC CCJ|3] 1CCJ7]
( \ Kho i Kho i
Céu hinh Ban do ong glan ong glan
tur do tu do
Maximal Theo nhém Ti‘n h tang
. dine Tomit Local-search dan theo
clique ung Tomita canh
Ranfg bqu v x At Cung% .cap‘ boi v x At
khoang céach nguoi dung
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III. Thuat toan MeshCloak
A. Tinh triwée ma trin khodng cdch trén bin do

Pé xir 1y khdi lugng 16n cac truy van, diém
méu chét trong MeshCloak 14 tinh nhanh d6 thi
rang budc va tim cac maximal clique. Hinh 7 néu
ra bon trudng hop khoang cach ngan nhat giira
hai diém c6 thé dugc tinh bang cach dua vao cac
diém giao cit (street terminal). Luu y khoang
cach ngan nhat d(A, B) c6 thé khac d(B, A). Pit
d(u, v) 1a khoang cach ngin nhét giita hai diém
giao cit u va v. Khi d6 d(A, B) duogc tinh nhu sau

TH 1: A va B trén dudng hai chiéu: d(A, B) =
min{d(A, u) + d(u, w) + d(w, B), d(A, u) + d(u, t)
+d(t, B), d(A, v) + d(v, w) + d(w, B), d(A, v) +
d(v, t) +d(t, B)}

TH 2: A trén duong mot chiéu, B trén duong
hai chiéu: d(A, B) =min{d(A, v) + d(v, w) + d(w,
B), d(A, v) +d(v,t) +d(t, B)}

TH 3: A trén dudng hai chiéu, B trén dudng
mot chiéu: d(A, B) = min{d(A, u) + d(u, w) +
d(w, B), d(A, v) +d(v, w) + d(w, B)}

TH 4: A va B trén duong mot chiéu: d(A, B) =
d(A, v) + d(v, w) + d(w, B). Céc trudong hop khac
khi hai nguoi dung trén cung mét con duong (vi
du A va C), phép tinh cling tuong tu, tham chi
don gian hon.

T quan sat trén, néu cé san khoang cach
ngin nhat gitra cac diém giao cit, d(A, B) co thé
tinh trong thoi gian O(1). D6 1a 1y do chung toi
tinh sdn khoang cach ngin nhat giita cac diém
giao cit dung thuat toan Dijkstra. Ky hiéu V 1a
tap diém giao cit, E 13 tap duong phd. Khoang
cach ngin nhat tir mot diém giao cit dén tat ca
cac diém giao cat khac tinh trong O(|E| log|V]).
Ma tran khoang cach ddy da M tinh trong O(|V
|IElog |V]). Trong thuc té, chung ta khong can
tinh M ¢ dang day du do c6 rang budc khoang
cach mdi nguoi dung. Ky hiéu dc__ larang budc
khoang cach 16n nhit, chang han 1000m hay
2000m, chung ta chi can tinh M (dc ) trong do

chi giit lai cac khoang cach ngan nhat chan trén
boi dc_ . Hinh 8 minh hoa y tudng nay. Diém
giao cit u va dc max sinh ra do thi con G(u, de_ )
g6m cac diém giao cit nam trong hinh vudng tim
tai u va co canh 2.dc__ . Dung cdy tr phan chiing
ta co thé nhanh chong tinh dugc G(u, dc ) va
chay thuat toan Dijkstra trén d6. PO phuc tap
giam tir O(|V||E| log [V]) vé O(|V]| log |V]). Cac
bude di néu duoc thé hién trong Thuat toan 1.

Fig.8. Do thj con tAm tai u rang budc boi dc, . Céc hinh
vudng dac thé hi¢n cac diém giao cat nam trong do thi con.

B. Xdy dwng do thi rang budc va lwdi che gidu

Thuat toan 1 MapDistanceMatrix

Input: ban dd G = (V, E), rang budc
khoang cach 16n nhat dc__ .

Output: M (dc__ )

1:M(dc_ )« @
: tao cay tir phan Qt «— QuadTree(V )
:foru € Vdo
: S, < RangeSearch(Qt, u, dc_ )
. 8G, « subgraph(G, S U {u})
:{(u, v, d(u, v))} « Dijkstra(sG,)
:forveS do
cif d(u, v) <dc__ then
:M(dc_ )« M (dc

O o0 I O W kB~ W

) U (u, v, d(u, v))

max: max
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Cho tru¢ec M (dc_ ) va danh sach Q,, céc truy
van cho xur ly, chiing ta c6 thé tinh d6 thi rang
budc CG(Q,,) trong O(|Q, | log |Q, ). Twong tu
nhu Thuat toan 1, chung ta loai bo cac diem cach
xa vi tri truy van bang cach dung cdy ti phan.
Nhiéc lai rang phép tinh khoang cach ngin nhat
giita hai vi tri chi ton thoi gian hing s6 do ¢6
M(dc_ ) (phan III-A). Cho trude clique U gom
mot s6 nguoi dung trong CG, ludi che gidu (Hinh
6) ciia U 12 hop cua cac doan duong di dén duoc
tor nguoi dung A trong U.

CMesh(U) = | ] EMesh(a)
A€U

Vé&i mdi nguoi ding A duge che gidu thanh
cong (thdéa man q(A), xem phan II-E), ching ta
tinh luoi mo rong (expanding mesh) EMesh(A)
ctia anh ta nhu sau. Pau tién chiing ta tim duong
phé e ma A dang dtng. Sau d6 khdi tao mot mang
EMesh(A) va mot hang dgi ¢g. Tuy vao hudng
cua e, mot hoac hai muc dugc dua vao gq. Mbi
muc 1a mét bd ba (u, v, L) vé1 y nghia chung ta
dang khao sat doan dudng c6 huéng tir u dén v
v6i khoang céch con lai L. EMesh(A) dugc cép
nhat dung thuat toan tim kiém theo chiéu rong
(breadth-first-search) trén G(V, E) chirng nao ma
L con 16mn hon 0.

Thuat toan 2 MeshCloak

Input: ban d6 G = (V, E), rang budc khoang
cach 16n nhét

de_ ., ludng truy van Q.

Output: két qua che gidu cho cac truy van

1: M (dc_, ) « MapDistanceMatrix(G).

2: while cong cy 4n danh dang chay do

3: // loai bo truy van hét han khéi Q,,,, dua
vao Q,

4: for query q € Q do

5: if q.t + q.dt <now then

6: Q. — QU {q}

70 Qy = Qy—{q}

8: thu thap cac truy vin mdi dén trong Q
dua vao Q,

9: Q,, < QU Q,

10: CG(Q,, ) <« ConstraintGraph(Q,,
M (dc_ ))

11: CL « tat ca maximal clique trong
CG(Q,, ) dung [9]

12: for query q € Q, do

13: CL(q) « arg max {|c| |c € CL, ¢ 3 q}
14: if |CL(q)| > q.k then

15: output CloakingMesh(CL(q))

16: Qg — QU {q}

17: Qy < Qy — {q}

C. Thudt todn che giiu

Nhu trong CliqueCloak, cac truy vin dén
duoc luu trong hang doi. Mbi truy van thudc mot
trong bon trang thai: NEW néu truy van vira dén,
EXPIRED néu truy van khong thé xur 1y trong
khoang [t, t + dt], WAITING néu truy van dang
cho che giéu va chua hét han, SUCCEEDED
néu truy van duogc che gidu thanh cong véi cac
truy van khéc. Ky hiéu Q ,Q,.Q,, va Q, la cac
tap truy van tuong Umg cho céc trang thai NEW,
EXPIRED, WAITING va SUCCEEDED.

Khong dung xtr 1y tudn ty nhu trong
CliqueCloak, MeshCloak xir 1y cac truy van dén
theo tung nhom nho, mdt nhom trong mot gidy
(xem Thuat toan 2). Véi mdi nhom MeshCloak
thuc thi bon bude: loai bod céc truy van hét han
(dong 3-7), thu thap cac truy vin moi va xay dung
d6 thi rang budc (dong 8-10), liét ké cac maximal
clique (dong 11), xtr 1y cac truy van thanh cong
(dong 12-17). Phép kiém tra sai s6 thoi gian thuc
hién & dong 5. Phép kiém tra k-anonymity thuc
hién & dong 14.
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Luu ¥ méi nhém truy van phai dugc xtr 1y du
nhanh (dudi mot gidy) dé giam sb truy van hét
han. D6 1a Iy do chiing t61 chon thuat toan Tomita
[9]. Xt Iy ting truy van mot nhu CliqueCloak va
ICliqueCloak ton thoi gian hon dang ké do phai
duy tri danh sach maximal clique.

IV. Thir nghiém

Trong phan nay, chung toi danh gia tinh hiéu
qua cua MeshCloak theo thoi gian xtr ly trung
binh mdi truy vén, ti 1¢ xir Iy thanh céng, chiéu

dai trung binh ludi truy van, gia tri kanonymity
tuong ddi va sai s6 thoi gian tuong doi.

A. Ciu hinh thir nghi¢m

Ban d0 thuc cua mot s thanh phd duoc
trich xuét truéc khi dua vao trinh gia lap sinh
vét duong di cta Brinkhoff [1]. Chung toi mb
phong MeshCloak trén nim ban d6 Oldenburg
(Ptc), Hanoi (Viét Nam), Paris-zonel (Phap),
Singapore va San Joaquin (My) (xem Bang II).

TABLE II. Pic tinh cac ban d6

Oldenburg Hanoi Paris-zonel Singapore San Joaquin
Sé nut 6,105 27213 42,494 54.674 52.528
Sé canh 7.029 31,562 63.722 74,053 57.284
Rong (km) 23.57 11.97 18.87 33.65 22.97
Dai (km) 26.92 12.48 10.20 16.14 20.19
Dién tich (km?) |  634.44 149.40 192.47 543.11 463.76
Téng do dai
ong do dai 1,301.70 1,531.64 434418 5.856.25 2.853.83
duong phd (km)

Chiing toi tiy bién trinh gia 14p ctia Brinkhoff
dé bao gém ca toc d6 va thoi gian truy van (Bang
III). 100,000 nguoi dung di chuyén theo hai
profile tbc do P1 va P2. Mdi ngudi dung phat
sinh 11 truy van vé6i k-anonymity tiy y nguoi
dung trong mot khoang da cho. Thoi diém phat
sinh truy van dau tién nam trong khoang [0 -
50s].

Kich thuéc thuc té cua clique chia ngudi
ding c6 thé 1én hon muc k-anonymity cua
nguoi dung d6. Tuong tu, truy van c6 thé dugc
xtr 1y sém hon tham s sai s6 thoi gian. Do d6,
chung t6i dinh nghia k-anonymity twong doi
(rel.k) 1a ti 18 giira kich thudc clique thuc té va
muc k-anonymity do nguoi dung dinh nghia.
Tuong tu sai s6 thoi gian twong doi (rel.dt) 1a ti
1¢ gitra thoi gian thuc té xir 1y truy van va sai s6
thoi gian dr.

B. Két qua thir nghiém

1) Khéi lwong truy van: Khdi lugng truy van
tai cac budc thoi gian dugc minh hoa trong hinh
9. R& rang profile P2 dién tién phang hon P1
do khoang truy van chi 1a 20s va 30s. Hinh 9d
minh hoa din tién sd nat va canh trong dd thi
rang budc. S6 nat (canh) c6 thé 1én dén 25,000
(130,000) nhung van xir ly dugc trong thoi gian
1 gidy bdi thuat toan Tomita.

TABLEIII.  Ciu hinh mé phong
Tham s6 Gia tri
S6 nguoi ding 100,000

S6 truy van/nguoi 11

Thoi diém bt dau [0-50s]

k-anonymity [2-5], [2-10]

Profile toc d 1 (P1)
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Tée do (m/s) (10, 20, 30, 50]

Thanh phan tc do [0.25, 0.25, 0.25, 0.25]
Tén suét [5s, 10s, 20s]

Thanh phin tan suit [0.5,0.3,0.2]

Sai s6 thoi gian [3s, 4s, 5s]

Profile téc d 2 (P2)

Téc do (m/s) [10, 20, 30, 50]

Thanh phén téc do [0.25,0.25,0.25, 0.25]
Tén suét [20s, 30s]

Thanh phin tin suét [0.5,0.5]

Sai sb thoi gian [3s, 5s, 7s, 10s]

2) Tinh hiéu qua: Tinh hiéu qua cia MeshCloak
thé hién trong cac hinh 10-14. Ti 1¢ che gidu thanh
cong cang ting khi sai s6 thoi gian cho phép cang
16n hodc khi giam mirc k-anonymity. Diéu nay c¢6
dugc 1a do khi ting sai s6 thoi gian, s6 luong truy
van ¢ trang thai EXPIRED giam di. Khi giam
k-anonymity, truy van dé dang duoc dap ing hon
boi kich thudce céc clique.

Thoi gian xir I trong hinh 11 néu bt uu diém
ciia MeshCloak. Mdi truy van dugc xu 1y trong
khoang phan mudi mili gidy. Luu lugng xir 1y
ctia MeshCloak cao hon nhiéu so véi Clique
Cloak va ICliqueCloak trong 6 mdi truy van ton
vai dén hang chuc mili giay.

Tir goc do nha cung cip dich vu LBS, ving
che gidu nho hodc trung binh dugc ua thich hon.
Khi ting dién tich ving che gidu, thoi gian xir
1y tai cac server LBS s& 1au hon va khéi luong
dir liéu truyén gitta céng cu 4n danh va server
LBS ciing 16n hon. Trong MeshCloak, ching t61
dung ludi che gidu thay cho vingche gidu. Hinh
12 hién thi chiéu dai trung binh ctia ludi che gidu
trén mdi truy van. Ching dai ¢& mot phan nghin
tong chiéu dai duong phé (xem lai Bang IT). Hon
nira, ludi che gidu c6 d6 dai kha 6n dinh véi cac
profile téc d6 va murc k-anonymity khac nhau.

Cudi cung, k-anonymity twong ddi va sai
sd thoi gian twong ddi duge thé hién trong cac

hinh 13 va 14. Chung ta c6 thé thay k-anonymity
trong doi kha doc 1ap voi sai sb thoi gian. N6
luén 16n hon 1 va ting trong profile tbc do P2.
Do trong P2, d thi rang budc day hon. Mat khac,
sai s thoi gian tuong ddi giam khi sai sb thoi
gian ting. Néu nhan rel.dt véi sai s thoi gian
chung ta thay rang hau hét cac truy van duoc dap
tg trong thoi gian khong qua 2 gidy. Diéu nay
dam bao chit lugng dich vu cho ngudi ding khi
khong phai doi lau.

3) So sdnh xir Iy theo nhém va xir Iy tudn tw:
O day chung ta so sanh xtr 1y theo nhém va xur 1y
tudn ty trong MeshCloak. Xir 1y tuan tu nghia 1a
khi ¢6 truy vin méi dén, cong cu an danh s& kiém
tra rang budc khoang cach va cap nhat CG. Danh
sdch cac maximal clique dugc duy tri tirng bude
nhu trong ICliqueCloak [7].
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Béang IV so sanh thoi gian xu ly trung binh
giita hai phuong phap. R3 rang, xur 1y tuan tu
cham hon vaitram 1an. Piéu nay duogc 1y giai chu
yéu boi cac phép toan tap hop ton kém dé duy tri
danh sach cac maximal clique. Hon nita, khi ton
nhiéu thoi gian hon dé xu 1y mdi truy van, ti 18
che gidu thanh cong s& giam dang ké do c6 cang

4
Sai sb thoi gian

nhiéu truy van hét han. Két qua nay cang cung
¢d lya chon ciia chung t6i vé& mé hinh xir 1y theo
nhom va chay thuat toan Tomita trén dd thi rang
budc thua.

TABLE IV. Thoi gian xir ly (ms/truy van): xir ly
theo nhom vs. xir Iy tuan tur

Xur ly
Xir ly Tan
theo A y A g
, tuan tw toc
nhom
Oldenburg-P1 .
0.0137 8.09 590 lan
(dt=3 ,k=5)
Oldenburg-P1 .
0.0184 12.70 690 lan
(dt=5.k=5)
Hanoi-P1 (dt=3,k=5) | 0.0338 10.06 298 lan
Hanoi-P1 (dt=5,k=5) 0.0410 13.32 325 lan

V. Két ludn

Céc giai phap da c6 dya trén giai thiét khong
gian ty do co6 sy thiéu nhit quan giira mo hinh
bai toan va dir licu mo phong. Trong bai bao nay,
chung t6i xir 1y han ché néu trén bang cach mo
hinh hoa toan bd chuyén dong trong ban dd duong
di. Ky thuat chinh trong gidi phép ctia chiing t61
1a tinh nhanh khoang cach ngin nhét giira cac vi
tri truy van va xu Iy truy van theo nhém nho. Thir
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nghiém trén cac ciu hinh khic nhau xac nhan
tinh hiéu qua ctia MeshCloak theo cac tiéu chi:
ti 1& thanh cong, thoi gian xtr 1y, chidu dai ludi
trung binh, k-anonymity twong ddi va sai s6 thoi
gian twong d6i. Chung toi tin rang mo hinh dya
trén ban d6 can dugc nghién ciru sdu hon trong
tuong lai.
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Tém tit

Nhan dang bién béo giao thong 1a mot trong nhitng van dé mang tinh thach thirc trong cac hé thdng giam sat giao thong,
hé théng hd tro tai xé, dic biét 1a xe tw hanh. Mic du trén thé gidi hién nay di c6 nhiéu giai thuat nhan dang bién bao giao
thong. Tuy nhién, & bai bao nay chung toi dé xuat thuat toan PCA két hop LDA cho viéc nhan dang bién bao giao thong
Viét Nam. Két qua thyc nghiém cho thay phuong phép nay cai thién dang ké thoi gian véi ciing hidu nang nhan dang.

Tir khéa - PCA, LDA, vertor riéng, gia tri riéng, nhan dang, so khép mau, bién bao giao thong.

Abstract

Traffic sign recognition is one of the most challenging issues in the traffic monitoring system, driver assistance system,
especially in the autonomous vehicle. Although there are many traffic sign alerts in the world today. However, in this
paper, we use the PCA algorithm combining the LDA for identifying of Vietnamese traffic sign images. Experimental

results show that this method significantly improves time with the same recognition performance.

Key words - PCA, LDA, eigenvectors, eigenvalues, template matching, traffic sign recognition.

1. Pit van dé

Ha tang giao thong dong mot vai tro rét quan
trong ddi véi su phat trién kinh té xa hoi cua tat ca
cac qudc gia, trong d6 hé théng bién bao giao thong
14 mot phan khong thé thiéu cia ha tang giao thong.
Hg¢ théng bién bao giao thong ¢ Viét Nam ciing
theo quy chuan ctia thé gidi nhung dugc bo sung va
chinh stra mot s6 bién bao dé phu hop véi dic thu
cta giao thong tai Viét Nam. Viéc nhan dang bién
bao giao thong thong qua hinh anh camera da dugc

Email: lythamhoal 9@gmail.com, hadacbinh@duytan.edu.vn

mdt s6 quéc gia trén thé gioi thyc hién tir 1au va da
g dung dugc trong cac hé thong nhu hé thong
giam sat giao thong, hé thong lai xe ty dong, xe
khong nguoi l4i. Pic biét, xe tu hanh 1a mot van dé
nong dang dugc nhidu nudc quan tim nghién ciu
va hién nay dang duoc thir nghiém ¢ mét s6 quoc
gia nhu My, Nhat, Singapore, Qatar. Tuy nhién, &
Viét Nam cac két qua nghién ctru lién quan dén nhan
dang bién bao giao thong chua nhiéu, dic biét 1a
viéc nhan dang cac bién bao dic thu cia Viét Nam.
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Thé gi6i da c6 nhiéu cong trinh nghién ctru
vé nhdn dang bién bao giao thong dugc cong bd
trong thoi gian gan day. Cong trinh [1] mo ta
mot hé thdng thi gidc may tinh xt 1y viéc phat
hién, theo vét va nhan dang cac bién bao giao
thong dya trén mau sic, hinh dang két hop voi
phuong phap phan 16p may vector twa SVM.
Phuong phap tiép can nady cho ti 1€ nhan dang
chinh xé4c 1én dén 97%. Trong bai bao [2], cac
tac gia dd dé xudt mot phuong phap bicu dién
thwa tht dé nhan dang bién bao giao thong dwa
trén 16p twong tu. Phuong phap ndy cin sdp
xép céc bién bao giao thong theo bén 16p chinh
dua trén tinh ning tuong tu ctia chung. Bén 16p
chinh 1a 16p gi6i han téc do, 16p canh bao, 16p
chi thi va 16p khong quy tic. Phuong phap c6 thé
dugc chia thanh ba giai doan. Pau tién, sir dung
két hop phan tich thanh phan chinh PCA va phan
tich phan loai tuyén tinh LDA dé xé4c dinh “nguoi
hang x6m gan nhat” cho mau thir nghiém. Tiép
theo, dai dién cho mau thir nghiém nhu mot su
két hop tuyén tinh clia cac miu hudn luyén tir
16p chinh ma ‘hang x6m gan nhét’ thugc vé. Cudi
cung, bai bao nay st dung két qua dai dién dé
thuc hién phan loai. Cac thi nghiém so sanh trén
co s6 dit liéu bién bao giao thong Pirc (GTSDB)
cho thiy phuong phap nay tét hon cac phuong
phap truyén théng nhu OMP, PCA va LDA. Ty
1& cong nhan cta né co thé dat 96%. Bai béo [3]
trinh bay mot khung nhan dang dbi twong méi.
Khung nay bao gdm nhiéu phuong phip cong
nhan ddi tugng dwa trén phan tich thanh phan
chinh (PCA), phan tich phan loai tuyén tinh (LDA)
va K-lang giéng gan nhat (K-NN). M6 hinh véc
to mau cling dugc gidi thi¢u trong cong trinh nay.
Dua trén mo hinh dai dién, mau Eigenspace duoc
xdy dung bang cach sir dung PCA va LDA dé
trich xuat dic trung. Phuong phép tiép can nhan
dang ddi tuong da dugc thir nghiém trén Thu vién
hinh anh dbi twong Columbia (COIL-100) va
Thu vién dbi tuong mau cua Thu vién ddi tuong
mau do (ALOI). Két qua thuc nghiém trén cac
co s¢ dir liéu nay chung minh hi€u qua cua cong

trinh duoc dé xuét v6i ty 1 nhan dang cao hon so
v6i két qua cua cac cong trinh trude. Ty 18 cong
nhan da dat dugc trong mot s6 truong hop 100%.
Tuy nhién, phuong phép nay chua 4p dung cho
viéc nhan dang bién béo giao thong. Cong trinh
[4] mot nghién ctru dwa trén hinh dang dé nhan
dang bién bao giao thong cua Iran. Mot mé hinh
sinh hoc dugc goi 1a HMAX dugc st dung trich
xuét dic trung dé xtr 1y cac hinh anh bién bao
giao thong. Cac vecto dic trung trich xuat duoc
phan loai don gian bang cach st dung bd phan
loai K-NN. Ba thi nghiém di duoc thuc hién dé
danh gia hiéu suit cia mo hinh dugc dé xuét va
so sanh véi mot s6 mo hinh thong thuong nhu
PCA, DCT va 2DPCA. Trong mdi thi nghiém, su
khéc biét vé hiéu suat ciia mé hinh dugc dé xuét
so v6i cac mo hinh thong thuong 1a khoang 60%
trén cung mot co s¢ dir li¢u. Ty 1€ nhan dang cua
mo hinh nay cao s& 1am ting tinh 6n dinh va do
tin cdy ctia hé thong trén img dung thoi gian thuec.

Hién nay, & Viét Nam c6 mot s6 don vi nghién
ctru vé nhan dang bién bao giao thong Viét Nam
nhu FPT, Truong Pai hoc Can Tho, Truong Pai
hoc Duy Tén [7-6]. Cu thé, bai bao [7] trinh bay
phuong phép phat hién va nhan dang cac bién bao
giao thong duodng bo st dung két hop céc ki thuat
phan doan anh, phat hién bién va phan tich hinh
dang d6i twgng dé phat hién ving ing vién c6 thé
13 bién béo giao théng. Sau do, rut trich dic trung
HOG va huin luyén mang Noron nhdn tao dé
nhan dang bién bao cho két qud nhan dang dat ti 1
94%. Tuy nhién, cong trinh nay chua duoc tdi uu
mot cach hiéu qua nhat. Trong bai bao [6], tac gia
str dung phuong phap Haar-like két hop thuét toan
tang toc adaboost cho viéc phat hién anh. O phan
nhan dang, tac gia sir dung phuong phap PCA.

Khac v6i cac cong trinh da dugc cong bd trong
va ngoai nudc néu trén, trong bai bao nay, ching
toi sir dung phuong phap két hop PCA va LDA
cho viéc trich rut dic trung nham ting cuong hiéu
ning va dic biét 1a rat ngan thoi gian nhan dang
bién bao giao thong tai Viét Nam. Noi dung bai
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bao duoc chia lam cac phan theo trinh ti sau. Phan
2 trinh bay co s¢ 1y thuyét cac thuat toan PCA,
LDA, dé xuit PCA+LDA. Phan 3 trinh bay qua
trinh thiét ké chuong trinh nhan dang va két qua
dat dugc trén phan mém Matlab. Cudi cing phan
4 dua ra két luan va hudng phat trién tiép theo.

2. Co s6 Iy thuyét

Céu truc tong quat ciia hé théng nhan dang bién
béo duge thé hién nhu hinh 1. Trong do, trich chon
dac trung 1a hat nhan cua hé théng, dong vai tro then
chdt, quyét dinh hiéu ning cta mot thuat toan nhan
dang. Trong ndi dung phan nay, ching toi tap trung
trinh bay vé& phuong phép trich chon dic trung.

COSODULIEU \

- -y

L |
k N TIEN XU |-\ TACH VONG|—~_ [ TRICH CHON |-\| ¢ '
Y Ll sl ) DOI SANH !

I_ - - -
@
Keét qui nhdn dang: Thong tin va
anh mau cda dnh can nhin dang

Hinh 1. So d6 tong quat ciia hé théng nhan dang bién bao

2.1. Thudt todn Phan tich thanh phan chinh
PCA (Principal Component Analysis)

Phuong phap ndy thuc chét 1a di giai quyét bai
toan tim bo thong sb dua trén tri riéng va vector
riéng cuia ma tran anh. Phuong phap PCA [6-5]
s¢€ gitr lai K thudc tinh “mo1” tor M cac thude tinh
ban dau (K<M). Thuét toan duoc tién hanh theo
cac budc sau:

Bude 1: Tai anh trong bd co so dir li¢u M, st
dung céc anh bién bao I,L,...,1 (da dugc xdm
héa va dinh chuan vé cung kich thuéc). Bé dé
hinh dung, ta c6 M = 9 anh phan thanh 3 16p (mdi
anh déu duoc xam héa va resize vé cung kich
thudc N2 = 4x4)

Buéc 2: Tuong tmg moi anh L. v6i mot vector I'i

L (anh NxN) — vector I', (N*x1) (1)

Vector l“iZN2 x 1=16x1.

Buwdc 3: Tinh vector anh trung binh ¥ theo
cong thuc:

—1vyM
¥ = M &i=1 L (2)
Vector trung binh ¥ ¢6 s6 chiéu 16x1.

Buéc 4: Sai sb cua cac anh so vGi vector anh
trung binh dugrc tinh theo cong thirc:
®i=TI,-Y 3)

Buwéc 5: Tinh ma tran hiép phuong sai
(covariance) C:

C= PP (b)T =447 (@)
Ta nhan théy 2 ma tran C = A.A" va ma tran
A" A ludn cb chung tri riéng. Ma ma tran 4”.4 c6
s6 chiéu (9x9) it hon han ma tran A.47 véi s6
chiéu (16x16) nén ta s& chuyén vé ma tran A”.A.

Xét ma tran A4, goi v, va A, la cac vector
riéng va tri riéng cua ma tran A" 4. Ta cé:

ATA v, =) v, (5)

Nhan 2 vé véi 4 ta duge: 4 AZA.v, = LAV,
Vay A.v, chinh 1a vector riéng cua ma tran hi¢p
phuong sai C ing véi tri riéng A.. Tinh dugc vector
riéng v = 9x9, trj riéng A = 9*1 (chi lay cac gia
tri trén duong chéo chinh cua A). Tu céc vector
riéng v, ¢6 kich thugc 9x1 ta tinh dugc cac vector
riéng u, (kich thude 16x1) theo cong thire:

u, = Av, (6)

i
Sau khi loai bo vector c6 gia tri 0, ma tran

chtra cac vector chuan hoa u, co sd chiéu 1a 16x8.

Khi 6 mdi anh @, trong tap huan luyén c6 thé

dugc biéu dién lai 1a 1 t6 hop tuyén tinh ctia K

vector riéng 16n nhét:

P, =1,—¥Y= wilul + wizuz + wi3u3 +..+ wLuK (7)
= Z]K=1 Wil

Trong d6: wj = ul.@; véii=12.....M.

Vector véi cac hé s khai trién (W, W,y Wi,
w,] chinh 1a biéu dién méi ciia anh duoc tao ra
trong khong gian PCA, va van mang cac dic tinh
cia anh cli. Goi q 1a by thong s6 dugc tinh tir
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phuong phap PCA, tacd q=[w,, w,, W,,..., W, ] va
6 sb chiéu 1a 8x9. Vay, voi M =9 anh c6 s6 chiéu
la 16x9, sau khi dung PCA dé anh xa tuyén tinh, ta
¢6 duogc bo thong sb q c6 sb chidu duogce rat gon lai
con 8x9 ma van giit dugc tinh chit ciia M.

2.2 Phwong phdp phan tich phén loai tuyén
tinh LDA (Linear Discriminant Analysis)

Thuat toan LDA [3] dua trén phan tich phan
loai phi tuyén cua Fisher 1a phuong phap tinh
toan chuyén doi toi da hoa sy phén tan giita cac
16p trong khi giam thiéu phén tan trong 16p.

Cho tap dir liéu gdm cac 16p anh i thudc bo dir
liéu C. Ta c6 y 1a sb miu c6 trong tap C. Cho M.1a
s6 lugng mau trong mdi 16p i; i=1, 2, ......, C. Cho
1, 1a vector trung binh trong cac 16p 1; =1, 2, ....., C.

1
p== X5 hy. (8)

trong do, p: trung binh cua toan tap dir licu C.

Goi § la ma tran tan xa ndi 16p (cac phén tur
trong 16p) va §, 1a ma tran tan xa tuong ho cua
cac 16p thugc C.

Ta co:

Sw =Xiz 22y (¥ - m) ¥y - m)™. ©)

Sp = iC=1(Ili— (- W (10)

Phuong phap LDA s@ tim gia tri W dé cuc dai
ho6a ham muc tiéu H(W):

(11)

H _ wsgwT
w) Wswa

2.3 PCA két hop LDA (PCA+LDA) cho viéc
nhdn dang bién bao giao thong

Vi tong s6 anh trong bd co s dir liéu bé hon s6
pixel cia mdi anh nén chiing t6i két hop giita phuong
phép PCA va LDA (PCA+LDA) [5] dé cho két qua
nhan dang cao hon. Cac budc thuc hi¢n nhu sau:

Bwée 1: Léy bd thong $6 q=1[w, W,, Wa,..,
w, ] duoc tinh tr phuong phap PCA. Su dung
b6 thong s6 q dé tinh bo théng sd nho hon va
dé phan biét hon theo phuong phap LDA. Tinh
trung binh cta tat ca dit liéu trong q.

Vi dy: Ta c6 M (q € M) tap mau cua 3 16p anh
X,Y,Z can phan loai, mdi 16p c6 céc loai dir liéu
khac nhau va sau khi rat bo thong sb q tir PCA,
ta co 3 16p sau: (x,x,) € X; (v, ¥,, ¥) € Y: (z,,
2,2,2,) €L,

Trung binh m ciia tip mau M dugce tinh theo
cong thuc (12)

1n T X + oy t+ Y.+ Zt Iy
m=1[*2 + X2 + oy, + V.t Zt Zp
L S . A S
X1n + Xon + Yin + y. + Z, + Zgn
(12)
Buéc 2: Tinh trung binh ctia mdi 16p
Xq11 T X21
s 1 X+ X
X:E 12 22
(13)
Xln + X2n

Tuong tu ta tinh dugc trung binh cia cac 16p:
Y.Z

- Sai s6 cua ting dir liéu so véi dir lidu trung
binh cua mdi 16p.

X1 — X X1 — Xq
_ %12 — }_(2 . _ | X2z — )_(2 (14)
X1m - Xom
Xin — Xn Xon — Xn
Tuong tu ta tinh duge: y, 5 ¥, 5 Yaus Zimo Zom
Z3m’ Z4m'

Buée 3: Xay dung ma tran tan xa cho méi 16p

51 = XimXim + XzmXzm); (15)
Tuong ty tinh dugce: S, S,
Ta duoc ma tran tan xa ndi l6p S
S =S+8+S, (16)

Ma tran tan xa tuong hd S,
Sp=X-mX-m)'+{¥Y-mY¥Y - m)'+Z-mZ- m'
(17)

Nhu vy ta sé& tim duoc phuong chiéu W dua
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trén vector riéng v Uing vai tri riéng suy rong A [8]
duoc ti’nh trsS, S, dé ham muc tiéu Hy, dat gia tri
cao nhat. Ttr v va A ta tim duoc cac vector WLDA
w, nhu (11) dat gia tri cao nhat
dua theo cac gia tri riéng suy rong lon nhat Gmg

d¢ ham muc tiéu H

V61 cac cOt cua vector riéng. Sau do ta tinh dugc
bd trong s6 cua tap huin luyén tir phuong phap
PCA + LDA ky hi¢u la sLDA boi cong thire:

sLDA = (q"+ WLDA)" (18)

Goi LDATEST la anh cin nhan dang sau budc
tién xir Iy va chuan hoéa. Dung phuong phap tinh
khoang cach Euclidian cia ma trdn anh can nhan
dang so v6i khong gian anh huin luyén. Gia tri
16i duoc tinh nhu sau:

e =min, [SLDA - LDATEST|  (19)

Gia tri e, nho nhét s€ (mg v6i vi tri cia anh
trong tap huan luyén, qua dé tim duoc vi tri va
thong tin anh bién bdo can nhan dang.

3. Thiét ké chwong trinh va danh gia két qua
nhén dang

Tat ca cac anh trong tap hudn luyén duoc
chuyén sang khong gian anh k vecto riéng dé tao
bo co s dit lieu. Phuong phap so khép mau duge
st dung trong bai bao dua trén cach tinh khoang
cach Euclidian bé nhat ctia bién béo kiém thir va
cac bién bao trong tap co so dit liéu.

Cac buéce thuc hién co ban
% Tao Co s dir liéu cho tap kiém thu

M3di anh trong tap kiém thir sau budc tién xir
ly, resize anh vé cung kich thudc (50*50), tiép
theo ta st dung thuat toan PCA+LDA tinh bd
trong s6 dé dbi sanh voi bo trong s6 cua tap anh
trong Co s¢ dir li¢u 1100 anh.

Phwong phap so khép miu dé nhan dang
bién bao

Phuong phap duoc lua chon & day la so khdp
mAu (template matching). T4t ca cac anh trong tap
huén luyén duoc chuyén sang khong gian anh k
vecto riéng dé tao bo co s6 dit liéu. Phuong phép so

kh6p mau duoc str dung trong bai bao dya trén cach
tinh khoang cach Euclidian bé nhat ctia bién bao
kiém thir va cac bién bao trong tip co so dir liéu.

So d6 khdi phuong phap so khép miu duge
trinh bay nhu trong hinh 2.

Trong do:

< Mang [a, a,,..., a ] chlra cac gia tri e_dugc
tinh ttr cong thuc (19)

% i 1a dai dién cho sb thir ty timg gia tri trong
mang
% M la tong cac gia tri c6 trong mang

% Min la gia tri nho nhat can tim cua cac gia tri

@
A
/ Mang [a, az,..., an ] /

!

trong mang

min

min = g;

i=i+l

4

Hinh 2. Luu d6 thuat toan ddi sanh dé nhan dang bién bao
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So db thiét ké phan mém cta hé thong nhan
dang nhu hinh 3. Trong hé thong nhan dang bién
b4o nay gom co:

% Anh can nhan dang
s B0 dir liéu anh trong khong gian anh
huan luyén

++ Thuat toan PCA+LDA

% Phuong phidp d6i sanh miu Template
Matching

Chon anh céan nhan dang
v
Chuan héa anh
v

Thuat toan PCA + LDA

D61 sanh véi co
so dix lidu

Y

A4

Xuat théng bao bién Xuat thong tin va
béo chua c6 trong co anh mau bién bao
so dix liéu d3 nhéan dang
: I
A 4
End

Hinh 3. Luu d6 thiét ké phan mém cho hé thong.

Tép anh kiém thir gdm 130 anh thudc 18 loai
bién bao (bién bao hinh tron, hinh tam giéc,
hinh tir giac), bao gdm cac loai bién bao giao
thong theo chuan qudc té va cac loai bién bao
giao thong dac trung riéng ¢ Viét Nam dugc thu
tir google image va anh duoc chup thuc té tir
camera smartphone. Mdi loai bién bao gém c6
cac loai anh ¢ céc trang thai khac nhau nhu trong
hinh 4: anh dugc chup trong cac diéu kién anh
sang khac nhau, anh chup nghiéng, anh bi khuyét,
anh bi nhiéu v..v...

Hinh 4. Cic loai anh cua tap anh kiém thir

Tap anh huan luyén gom 1100 anh, trong d6
da bao gdm céc dic diém nhu tap anh kiém thu
(hinh 5). Céc anh trong tap huén luyén duoc chira
trong cung mot thu muc, dam bao dat tén dung theo
dang phéan 16p bién bao va theo tht tu: x-y.jpg’,
trong d6 x 13 s6 16p anh bién bao (tir 1 dén 18 loai)
va y 1a sb tht tu bién béao trong 16p (tir 1 dén 20
hodc 120 tuy loai). Cac anh chtra cuing mét loai
bién bao phai nam trong cing mét 16p x. Ly do
1a chung t6i str dung cac cau 1énh Matlab dé phan
tach t€n goi cua cac anh (nho ki ty “-” trong tén
anh), tir d6 suy ra phan 16p nhan dang chinh xac.

Céc anh duoc tién xtr 1y va cit dang phan chira
bién bao trong anh.

llll\l“‘é‘l
AbbbadabA AN
WILOOOO....

Hinh 5. M6t phan ctia tap huan luyén

Sau cac budc tién xu Iy va resize anh, ta
st dung thuat toan PCA+LDA dé trich xuat
dac trung va sau d6 tinh dugc bd trong 6. Bo
vector riéng cua bd co s¢ dir liéu 1100 anh sau
khi tinh duoc tir phuwong phap PCA c6 sd chiéu
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1a 1100*1100, bd trong sd duogc rat trich dic
trung xudng con 1099*1100 chiéu (sau khi luot
bo vector co gia tri 0). Sau d6 dung PCA+LDA
riit bo trong s6 con 17*1100 chiéu (18 16p). Cudi
cung ding phuong phap dbi sanh (Template
Matching) dé so khép v6i bo trong s clia anh can
nhan dang. Két qua 1a hé thong xuét ra anh mau
ctia anh can nhan dang va tén dnh can nhan dang
nhu trong hinh 6. Trong trudng hop hé théng
nhan dang sai thi s& xuét ra anh miu va tén cua
anh can nhan dang thudc 16p khac, truong hop
nay chi chiém mot vai phén tram ti 1€ nhan dang.

Anh déu vao

Dung PCA+LDA
rat by thong so
cua anh
—
Resize

Phuong phap dbi sanh

@

Xuit ra}}_ufmg tin -

va anh mau - g i
. E

Tién xir Iy co' sé' dir ligu, rat by thong s6 dung PCA + LDA

Hinh 6. Quy trinh nhan dang dwoc bién bao giao thong

* Anh khong nhan dang dugc: Thuc hién tat ca
cac budc nhu cac bude cia anh nhan dang duogc.
Két qua khong phai 1 thong tin bién bao can nhan
dang ma 13 thong tin ciia bién béo thudc cac 16p
khéc (nhu trong hinh 7). M6t phéan ciia Iy do nay
1a thong s6 cua bién bao can nhan dang khéng co
trong co sé dit liéu hodc thong sd gan hon so véi
cac loai bién bao thudc 16p khéc va cach lugt bo
cac vector c6 gia tri 0 ctia thuat toan PCA + LDA.

Hinh 7. Két qua nhéan dang ctua dnh khong nhan dang dugc
4 kich ban trong qua trinh thuc nghi¢m:

« Kich ban 1: Cac bién bao dugc chup trong
truong hop binh thuong

Béang 1: Ti 1¢ nhan dang trung binh cta cac anh
dugc chuyp trong diéu kién binh thuong theo 2
thuat toan PCA va PCA+LDA.

Bién b §é Tilé nhan dang | Thoi gian nhan
Jen bao ;0 trung binh dang trung binh
(chup lan

trong didu | kiém

kiénbinh | thw PCA PCA

thuong) PCA + PCA +
c LDA LDA
100 920)33 9‘3%15 0.3758s | 0.3429s
s 91}?7 91/'019 0.3808s | 0.3516s
100 91.96 92.94
% % 0.3677s | 0.3347s

« Kich ban 2: Bién bao dugc chup & nhiéu goc
d6 khac nhau
Bang 2: Ti I¢ nhan dang trung binh ctia cic anh

duoc chup & vi tri 1éch trai, 1éch phai tir 30° dén
45° theo 2 thuat toan PCA va PCA+LDA.

Bién bao Ti 1é nhan Thoi gian nhan
(dwoc $6 dang trung dang trung binh
chup 6 vi lan binh
tri 1&ch kiém
tréi, lech | the PCA PCA
phai tir PCA | + | Pca +
300dén459) LDA LDA
100 | 58.30 | 58.15
B 0, | 0:3623s | 032725
100 | 62.01 | 61.18
" o, | 0-3726s | 0.3378s
56.75 | 56.94
1001 75, v, | 0-3687s | 0.3398s

* Kich ban 3: Bién bao duogc chup ¢ cac dicu
kién anh sang yéu nhu vao ban dém, trdoi mua nén
anh bi nhiéu, anh bi che khuat 1 phan.

Béang 3: Ti 1¢ nhan dang trung binh cta cac anh
duogc chup ¢ didu kién bi thiéu anh sang, bi nhiéu,
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bi che khuit 1 phan theo 2 thuat toan PCA va
PCA+LDA.

L Ti l& nhin Thoi gian nhin
Bien bao £ i
en be Sé dang trung dang trung binh
(bi thiéu 2 B
! ; lan binh
anh sing, .2
bi nhiu, bj | oM
che khuat | B FCA A
I phin) PCA + PCA +
P LDA LDA
100 | 6289 | 64.15 | (30650 | 0.3402s
% %
100 | 7003 | 7LI8 | ¢ 36745 | 0.3412s
% %
71.97 | 73.04
100 | 7 5, | 0-3657s | 0.3341s

« Kich ban 4: Bién bao dic trung danh cho
giao thong tai Viét Nam
Bang 4: Ti I¢ nhan dang trung binh cua cac anh
danh riéng cho giao thong Viét Nam theo 2 thuat
toan PCA va PCA+LDA.

Bién bao Ti 1& nhén Thoi gian nhin
(danh S6 dang trung dang trung binh
riéng cho | lan binh
giao kiém
thong tai | thw PCA PCA
Viét PCA + PCA +
Nam) LDA LDA
=
5 100 | 9401 | 9415 | g 37655 | 0.3504s
T % %
BEN XE BUIT
100 | 93.81 | 93.15
o o, | 0-3689s | 0.3432s
oiaig=
, 100 | 9267 | 93:56 | 530 | 0.3430s
BEN XE BUYT % %
BUS STOP

Nhan xét két qua thyc nghiém qua 4 kich ban:
Kich ban 1: Di voi cac bién bao duoc chup
& diéu kién thong thuong tuong ddi 1d rang.
Ti 1¢ nhan dang trung binh theo PCA: 93.02%,

PCA+LDA: 93.76%, thoi gian nhan dang trung
binh theo PCA: 0.3748s, PCA+LDA: 0.3431s. Thoi
gian nhan dang trung binh cia PCA+LDA nhanh
hon PCA 13 0.0317s. O kich ban nay, phuong phép
PCA+LDA cho hiéu suét va thoi gian nhan dang t6t
hon phuong phap PCA.

Kich ban 2: Di véi cac bién bao duogc chup
& nhiéu gbc do khac nhau (duogc chup ¢ vi tri
léch trai, 1éch phai tir 300 dén 450). Ti 1¢ nhan
dang trung binh theo PCA: 59.02%, PCA+LDA:
58.76%, thoi gian nhdn dang trung binh theo
PCA: 0.3679s, PCA+LDA: 0.3349s. Hi¢u sut
nhén dang trung binh cua cac anh ¢ kich ban 2 chi
bang khoang 63% so voi kich ban 1, mot phan 1a
do noi dung chinh ciia bién bao bi thu hep lai dién
tich gdy anh huong dén do pixel ctia phan dién
tich bi thu hep, dan dén qua trinh so khdp mau
v6i bd co s dir lidu co nhiéu sai s6. Thoi gian
nhan dang trung binh cua PCA+LDA nhanh hon
PCA 13 0.033s. O kich ban 2, phuong phap PCA
cho hiéu suit nhan dang tot hon phuong phap
PCA+LDA, nhung phuong phap PCA+LDA cho
thoi gian nhan dang nhanh hon PCA.

Kich ban 3: Ddi véi cac bién bao duoge chup ¢
cac diéu kién anh sang yéu nhu vao ban dém, anh
bi nhiéu boi troi mua, anh bi che khuét 1 phan.
Ti 1¢ nhén dang trung binh theo PCA: 68.3%,
PCA+LDA: 69.46%, thoi gian nhan dang trung
binh theo PCA: 0.3699s, PCA+LDA: 0.3415s.
Hiéu suit nhan dang trung binh cua céc anh
& kich ban 3 chi bang 73% so véi kich ban 1,
mot phan 13 do ndi dung chinh cia bién béo bi
anh huong it nhidu boi ngoai canh din dén do
pixel ciing bi thay d6i mot phan. Thoi gian nhan
dang trung binh cia PCA+LDA nhanh hon PCA
1a 0.0284s. O kich ban 3, phuong phap PCA+
LDA cho hiéu suit va thoi gian nhan dang tdt
hon phuong phap PCA.

Kich ban 4: Déi véi cac bién bao dic trung danh
cho giao thong tai Viét Nam. Ti 1¢ nhan dang trung
binh theo PCA: 93.5%, PCA+LDA: 93.62%, thoi
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gian nhan dang trung binh theo PCA: 0.3692s,
PCA+LDA: 0.3458s. Hiéu suat nhan dang trung
binh cta cac anh & kich ban 4 dat hiéu suit cao
nhu kich ban 1. Thoi gian nhan dang trung binh
clia PCA+LDA nhanh hon PCA la 0.0234s. O
kich ban 4, phuong phap PCA+LDA cho hiéu suét
va thoi gian nhan dang tét hon phuong phép PCA.

Két qua thuc nghiém hiéu sudt va thoi gian
nhan dang trung binh qua 4 kich ban trén theo
thuat toan PCA va thuat toan PCA+LDA nhu
hinh 8.

Ti 1€ / thoi gian nhan dang trung binh 130 anh
Tile (%) cua 2 thuat toan

100.00
90.00
80.00
70.00 -
60.00
50.00
40.00 -
30.00
20.00
10.00 +

0.00 -

W PCA:
78.46 / 0.3705

m PCA+LDA:
78.9/0.3413

0.3705 (s) 0.3413 (s)
thoi gian (s)

Hinh 8. Ti 1€ / thoi gian nhan dang trung binh qua 4 kich

ban cua thuat toan PCA va thuat toan PCA+LDA.
Nhén xét va danh gia

Qua 4 kich ban, ching t61 nhan théy r?mg: hiéu
suat nhan dang trung binh theo phuong phap PCA
va PCA+LDA cao hon hoac thép hon phuy thudc
phan 16n vao do6 pixel cua mdi anh. Tuy nhién
d6 chénh léch vé hiéu sut giira 2 phuong phap
chi dao dong trén dudi 1%. V& thoi gian nhan
dang trung binh thi phuong phdp PCA + LDA
nhanh hon han PCA trong tat ca 4 kich ban (trung
binh la 0.0292s). Vay qua qua trinh thuc nghiém,
chung toi ¢ thé khang dinh rang, néu chi xét vé
yéu td thoi gian thi phuong phap PCA+LDA tét
hon han phuong phap PCA.

Theo thong ké, tic gia nhan thiy phuong phap
PCA + LDA c¢6 rat nhiéu vu diém noi bac:

- C6 thé nhén dang trong diéu kién anh chyp
¢6 goc 1éch nho, anh ¢ chit lwong khong cao.

- C6 thé nhan dang kha tot khi diéu kién méi
truong thay doi

Thoi gian nhan dang ting rét it khi tap dir liéu
dau vao 16n hon.

Tir cac danh gia trén, tac gia két luan: thuat
toan PCA + LDA va phuong phap dbi sanh
(template matching) rit phu hop cho bai toan
nhan dang bién bao giao thong.

* Qué trinh thuc nghi¢m ca 2 phuong phép
trén may tinh cia tac gia cho két qua thoi gian
nhan dang trung binh cia PCA+ LDA nhanh
hon 0.0292s so voi PCA. Trong d6, két qua thuc
nghiém cho thay thoi gian trung binh cia qua
trinh rat b trong s6 ctia mdi anh can nhan dang
theo phuong phap PCA+LDA 1a 0.0046s va theo
PCA 12 0.0042 (chénh 1éch 0.0004s), thoi gian d6i
sanh gitra by trong s6 ciia mdi anh can nhan dang
v6i 1100 anh cua tap dit liéu lan luot theo phuwong
phap PCA+LDA 14 0.0014 va theo phuong phap
PCA 1a 0.0053 (chénh 1éch 0.0039s). Vay thoi
gian chénh léch giita qué trinh rat bo trong s6
ctia mdi anh can nhan dang va qua trinh di sanh
theo hai phuong phap 1a 0.0035s (PCA+LDA loi
vé mit thoi gian gan gip 10 lan PCA cho tong 2
qua trinh riéng biét nay). Vi vay, néu nhu bd co
s& dir liéu cang nhiéu anh thi phuong phap PCA+
LDA s€ cho thoi gian nhan dang cang nhanh hon
phuong phap PCA.

« Trong khi 406, dua trén co so 1y thuyét cua
2 thuat toan PCA va PCA+LDA thi thoi gian
nhan dang cua thuat toan PCA+LDA thép hon
vi phuong phap PCA+LDA rit dugc bo trong sb
ctia bo co o dit 1idu (1100 anh) nho hon nhiéu lan
so voi b trong sb g cua by co so dir liéu (1100
anh) rat duogc tr phuong phap PCA. Trong khi
thoi gian rat bo trong sb cua 1 anh cin nhan dang
bang 2 phuong phap thi chénh léch khong dang
ké. Ngoai ra, thoi gian nhan dang cta chuong
trinh mo6 phong ciing phu thudc vao phan cimg,
céu hinh va hé diéu hanh v..v... cia may vi tinh
(da nhiém).
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4. Két luan

Bai bao da trinh bay thuat todn PCA, thuat
toan LDA, dé xudt mot phuong phap két hop
PCA+LDA va phuong phap ddi sanh (template
matching) dé nhan dang bién béo giao thong Viét
Nam véi thoi gian thyc hién nhanh hon so voi
cung hi¢u ndng nhan dang. Xay dung thanh cong
phan mém nhéan dang bién bao giao thong dudng
bo tai Viét Nam trén ngon nglr Matlab véi giao
dién tryc quan, sinh dong, dé su dung va hi¢u
suét cao.

Trong tuong lai chung t6i s€ thuc hién thao
tac tién xtr Iy anh véi cac thuit toan cao cip hon
cho qua trinh xtr Iy. Két hop nhiéu thuat toan nhu
ICA, Neural Network, SVM..... dé giup cho thoi
gian va hi¢u suét nhan dang duoc tdt hon.
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Nguy co nl}iém ddc cadmium va arsenic tir lta gao:
Giai phap tong hop cho san xuat luong thuc an toan

Cadmium and arsenic poisoning threats from rice:
integrated approach for safe food production
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Tém tit

Cadmium (Cd) va Arsenic (As) 13 hai nguyén t6 khong nhitng khong can thiét cho sy sinh truéng ma con giy doc ddi
v6i cdy trong, vat nudi. T6 chirc nghién ciru ung thu qudc té phan loai ca hai kim loai nay 1a chit giy ung thu véi nguoi.
Cd va As trong lta gao - ngudn luong thuc chinh ctia hon 3 ty nguoi - duge cho 1 nguyén nhan gay ra ung thu cho cong
dong. Giai phap quan 1y giam thiéu dong thoi ca hai kim loai Cd va As rat kho khin boi ¢ am dong ruong anh huong
nguoc chidu dén kha nang hap thu Cd va As cia cdy lua. Diéu kién ky khi & rudng laa c6 thé ting hp phu As nhung giam
Cd trong hat théc va nguoc lai. Do d6, viéc tim ra giai phap téng hop giam As va Cd tich luy trong lua gao 13 hét strc
can thiét. Giai phap cé thé lya chon bao g6m quan ly nudc, phan bon, chon tao giéng it hép thu kim loai, bon vat liéu lam
giam kim loai dé tiéu, va cudi cing la dung ho chét rira néu dat di bi 6 nhiém. Hon nita, cac giai phap dua ra can phai
¢6 tinh kha thi, phu hop véi diéu kién kinh té xa hoi, va tap quan canh tac tai dia phuong. Bén canh d6, cac nghién ctru
tiép theo can tim ra nhiing giai phap thoa méan cac yéu cau trén va it tic dong xdu dén moi truong, ddng thoi dam bao san
xuét lua bén viing.

Tir khéa: Thoc gao, kha nang dé tiéu kim loai, sy tich lily kim loai, ung thu

Abstract

Cadmium and arsenic are non-essential and toxic elements for plants, animals and humans. The International Agency
for Research on Cancer classified both cadmium and arsenic as carcinogenic to humans. Rice, consumed by over three
billion people, is considered to be a major source of intake of Cd and to pose significant risk for As associated cancer
in population relying on rice as staple food. Often, Cd and As uptake of plant rice show opposite responses to soil
water content, making appropriate management for a simultaneous reduction of two metals is a challenge. Anaerobic
conditions in paddy soil could increase As uptake, but reduces Cd in grain rice and vice versa. Therefore, reducing
bioavailability and accumulation of both Cd and As in rice grain require integrated approach including fertilizer and water
management, selection and breeding of low Cd- and As-accumulated rice cultivar, soil dressing to reduce metal solubility, and
finally soil washing with chemicals in case of contaminated soils. Further, control methods need to be feasible, adaptive to
socio-economic conditions, and local cultivating techniques. In addition to these, future research should include sustainable
criteria and net-zero environmental impact for rice cultivation.

English Keywords: Rice, metal bioavailbility, metal accumulation, carcinogen
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1. Mé& dau
1.1 Cadmium trong lua gao

Cadmium (Cd) 1a 1 kim loai khong can thiét
cho sinh truéng ma con gay doc cho cay trong,
vat nudi, va nguoi. Cd thuong dugc gitr lai ¢
than va do d6 than 1a co quan dau tién co thé
bi nhim doc (UNEP 2010). Biéu hién chinh
ctia nhiém doc nguy kich thé hién & viéc ting
xuét tiét protein trong nudc tiéu do moé than
bi hu hai. Tén thuong xuong dién ra khi bi
phoi nhiém Cd lau dai hoic mirc nhiém doc
cao hon nhiém doc than (IARC 2012). Bai tiét
thuong dién ra cham chap, thoi gian ban thai
sinh hoc & mo co, than va gan cling nhu khéi
co thé thuong rat dai co thé 1én dén vai thap ky
(UNEP 2010). Co quan Qudc t& Nghién ctru vé
Ung thu phan loai Cd vao nhém gay ung thu
s6 1 cho con ngudi (IARC 2012). Ngo doc Cd
trén dién rong ¢ tinh Toyama, Nhat Bén, bat
dau tur khoang nam 1912, gdy ra bénh dugc dat
tén “bénh itai-itai” nghia la nhiing con dau don
vo cung. Nguyén nhan do luong Cadimi tich
tu & ddy séng va trong ngudn nudc cta dong
song dugce dung dé trong lta dan dén hip phu
Cd vao lta tdng cao. Lugng Cadimi nay s€ tich
tu dan trong nhitng nguoi an phai lua bi nhiém
doc, va gay ngd doc cho ngudi (Uraguchi and
Fujiwara 2012)

Theo T chirc bao vé méi truong cua Lién
hop qudc, thirc dn 1a ngudn hap thu xap xi 90%
Cd chinh d6i v6i nhitng nguoi ma nghé nghiép
khong bi phoi nhiém Cd (UNEP 2010). Véi
khoang nira dan sb thé gi¢i song dua vao ngudn
lvong thyc 1a lua gao, Cd trong lha duoc coi la
ngudn phoi nhiém chi yéu (Hu et al. 2013)

1.2 Arsenic trong lua gao

Arsenic (As) 1a chit gay bénh ung thu dbi
voi ngudi,giy ra do nhiém As dén chu yéu tir
nudc ubng (IARC 2012). Sy phoi nhiém mirc
d6 cao véi As trong nudc udng da dugc bao
céo trong nhiéu thap ky, va dic biét tring khép

véi cac nude san xuat la gao 16n nhat thé gidi
(Trung Qudc, Bangladesh, Pai Loan, mot sb
noi & An D9, Ac-hen-ti-na, Uc, Chile, Mexico,
My, va Viét Nam) (IARC 2012). Nghién ctru
gan day cho thay As trong lta gy ra nguy co
ung thu dang ké cho cong dong lay gao lam
lvong thuc chinh (Mondal and Polya 2008;
Williams ef al. 2006). Chang han & Nhat, laa
gao dugc xac dinh la nguén chinh ¢6 As v
cotrong thyc pham - 1a dang doc nguy hiém
nhat ctia As (Arao et al. 2009). Lua duoc trong
& My duogc cho 1a ¢6 As cao hon laa tréng cac
noi khac trén thé giéi (Williams et al. 2005).
Diéu d6 goi y rang nhiéu ngudi My, dic biét
1a cong dong an voi mirc ~28g gao/ngay/ngudi
¢ thé bi phoi nhiém dén muc d6 nguy hiém
(Gilbert-Diamond et al. 2011). Mgt khao sat
trén toan quéc tai Bangladesh dua trén sy lua
chon thirc dn cho thay rau, dau va cac gia vi la
ngudn phoi nhiém Cd khong dang ké so voi
gao; 1y do 1a lwong Cd hap phu nay cha yéu
dén tir lua gao voi luong tiéu thu trung binh
t6i 500g gao/dau nguoi/ngay (Williams et al.
2006).

2. Qua trinh tich luy Cd va As vao gao va
cAc giai phap giam thiéu 6 nhiém dong thoi ca
hai kim loai

Cd va As c6 phan ung trai nguoc nhau tuy
thuoc d6 am dat. Piéu kién ky khi trong dat
ruong lta lam tang giai phong As, din dén ting
hap thu As, nhung lai 1am ¢b dinh Cd va dan dén
giam hap thu Cd. Nguoc lai, diéu kién hiéu khi
dat trong lua giam héap thu As nhung lai 1am ting
hép thu Cd trong hat gao (Hinh 1).
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Hinh 1. Tich luy Cd(a)vaAs(b) 62 glong lua Al6-tich
lity Cd thdp va A159- tich lity Cd cao trong 4 diéu kién
quan ly nude tudi (1) hao khi, (2) kho w6t xen k&, (3) do6i
chimg-ngap dén hét dé nhanh sau do kho w6t xen k&, (4)
ngap hoan toan ca vu. Nguon (Hu, 2013)

2.1 Gidi phap giam Cd

Theo Bolan et al. (2013), giam Cd trong laa
gao can dua vao 6 try cot: (1) giam Cd dua vao
dat lua thong qua sir dung phan lan chira it Cd,
(2) quan 1y nuée giam Cd hitu hiéu trong dat co
thé hap phu vao cdy lua, (3) thay thé dat 6 nhiém
bang dat khong 6 nhiém Cd, (4) chon tao giéng
hap phu, tich liy Cd thap, (5) cai tao dat bang
thuc vat: trong cay hat nhiéu Cd rdi dua ra khoi
rudng, va (6) rira dat 6 nhiém Cd bang mudi, vi
du nhu cac mudi sét.
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Pau tién, ngudon Cd dua vao dat laa 1a phan
1an, phan hiru co va chit thai mo. Hién nay ngudn
quing c6 Cd thap da bi khai thac gan hét, do d6
quing chtra Cd cao van duogc sir dung & nhiéu
nude. Cd c6 thé duoc loai bo bai viée canxi hoa
da phosphat trong qua trinh ché bién phan, boi
Cd c6 nhiét do nong chay thip (BP = 321°C),
nhung qua trinh nay dat va khong thyuc tién
(Bolan et al. 2013).

Thir hai, quan ly nudc duge xem la c6 hiéu
qua kinh té va thuc tién nham giam tich liy Cd
vao laa. Cho ngap nudce dén lac dé nhanh hoan
toan, sau do tudi kho udt xen k& s€ dugc gao co
Cd thip hon so v6i giir ché d6 hao khi tudi kho
udt xen k&. Mot nghién ctru khac ciing cho thay
gilt ngap nudc sau khi lta bat dau trd bong c6
hiéu qua hon ngap nudc trude khi trd bong trong
viéc giam Cd ¢ hat gao ma khong lam tang tich
lily As, nhung tang ty 1&¢ As v0 co (Arao et al.
2009). Do d6 giai phap canh tac tot nhat duoc
khuyén cio dé giam ca Cd va As 1a giit ngap dén
khi dé nhanh hoan toan sau dé tudi ngap udt xen
k&. Tuy nhién giai phap ndy lai mau thuin véi
Hé thong canh tdc lia cdi tién ‘SRI’, trong do
yéu cau tudi kho udt xen k& cho ca vu (Cornell
University 2013; Sato ef al.). Hé thong quan 1y
nudc SRI ciing khong phu hgp voi canh tac dua
trén nude troi, noi mua chi xut hién vai thang
trong mot nam, va hé théng SRI ciing hoan toan
b6 qua van dé kim loai ning tich lily trong san
pham hat gao.

Bon cac loai hoa chat, phan bon dé giam
sy hoa tan Cd da dugc st dung, vi du dung
porous hydrated calcium silicate-mdt loai khoang
chira Canxi silicate, CaCO,, silica gel (Zhao and
Saigusa 2007), zeolite (Oste et al. 2002), nhung
gidi phap do chi phu hop cho dién tich nhd, va
trong hau hét truong hop, su hap phu cac kim
loai ndng khac khong dugc quan tam.

Thit ba, viéc thay thé 16p dat mit cho ving
dat bi 6 nhidém bang d4t sach chi cho hiéu qua tirc
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thoi vi 1au dan trong qua trinh canh tac dao tron
s& 1am tai nhiém, hon nita d6 cling 1a giai phap
tén kém (Bolan et al. 2013).

Thur tw, chon tao giéng hép thu Cd thép duoc
xem 1a giai phap dem lai hiéu qua kinh té va than
thién moi truong. Co vai qua trinh sinh 1y gidm
Cd trong hat gao da duoc dé xuat: 1) giam hép
phu Cd & ré, 2) chelat héa Cd vao khong bao
ré thyc vat, 3) giam su di chuyén qua mach gb
xylem Cd tir ré 1én than, 4) giam di chuyén Cd
tir xylem vao mach libe, va 5) giam di chuyén
Cd tir mach libe sang hat gao. Noi hap thu Cd
dau tién dién ra & r& boi protein tén 1a OsNramp5
(natural resistance-associated macrophage protein
5). Protein OsNramp5 nay dat vi tri tai mang té
bao ¢ gitra té bao ndi bi va biéu bi. Cac protein van
chuyén OsIRT1 va OsIRT2 duoc dit ¢ nhiing té
bao twong tu, nhung dugc cho la dong vai tro phu
trong viéc van chuyén Cd vao r& (Clemens et al.
2013). Chung ctr churc nang cua hai protein van
chuyén nay con chua rd, thi OsNramp5 16 rang
1a chia khéa cho viéc giam Cd hap phu vao ré.
Khi Cd tién dén bé mit ré, sy di chuyén cua Cd
c6 thé duoc chi phdi boi cac phan tir chelate-Cd.
Su hip phu vao xylem 14 yéu té quyét dinh cho
viéc van chuyén Cd dén 14 hodc truc tiép tir ré
1én hat. Qua trinh d6 duoc kiém soat boi gene
OsLCT1 (Fujimaki et al. 2010). Nguoc lai, nong
do tuong tu cuia Cd trong nhya cua xylem duogc
tim thay & ca giéng hap thu Cd thip va cao, trong
khi d6 nong d6 Cd thap hon dugc tim thiy trong
mé dan libe, diéu d6 chimg t6 mé din c6 tdm
quan trong nhat ddi véi viéc van chuyén Cd (Kato
et al. 2010). Nhitng nghién ctru chua bao ham
hét toan bo vong doi cua laa; do do, co ché van
chuyén Cd & céc giai doan khac nhau trong vong
doi lta can duoc nghién ctru. Trong thuc tién, co
ché he”lp thu dugc dung lam can ctr lya chon va
lai tao ca giong tich liy Cd thap (dé lam thirc
an) va gidng tich lily cao Cd (dé loai bo Cd khoi
dat) (Clemens et al. 2013). Gan day, mot gen phu
trach viéc giam hap phu Cd di dugc xac dinh, tir

d6 hd trg chién luoc lya chon gidng co6 Cd thap
dugc phat trién (Ishikawa et al. 2012). St dung
chim i6n hdi tu san xudt giéng laa dot bién co
tinh hap thy Cd-thap dugc xem nhu phuong phap
khong chuyén gen, va do d6 d& duoc khach hang
chap nhan hon. Tuy nhién, kiéu hinh d6t bién
nay chua duoc kiém nghiém ¢ nhiéu ndng do Cd
trong dat va cac diéu kién canh tac khac nhau
trén dong rudng khac (v.d. quan 1y nudec, phan
bon), va hap thu cac kim loai ning khac (v.d, As).
Bén canh d6 cac gidng mai giam hap thu kim loai
ning can dugc gin dong thoi cac tinh trang c6
nang suit cao, vi ngon (Bolan et al. 2013).

Thir nam 1a st dung thuc vat tich Iy Cd cao
dé loai bo kim loai nang cho ving dat 6 nhiém-
dugc coi la giai phap than thién moéi truong,
chi phi thap so voi cac giai phap ki thuat khac.
Mot thi nghiém trong giéng Ita tich lity Cd cao
Indica Chokoukoku da cho thiy trong 2 nim loai
b6 883g Cd ha'!, 1am giam Cd trong dat 38%, va
giam Cd trong gao cho vu sau khi trong giong
Japonica 47% ma khong 1am giam ning suét lua
thwong pham. Giai phap dung giéng lua Indica
c6 kha niang hap phu Cd cao phu hop voi dat
ruéng c¢6 mic 6 nhidm Cd thip dén trung binh,
tuy nhién phai chii y loai bo thoc 6 nhiém Cd mot
cach thich hop (Bolan et al. 2013). Giai phap nay
ciing yéu cau dong thoi viéc ding phan bon, phan
hitu co va nudc tudi khong 6 nhiém.

Cubi ciing, giai phap rira dit bang hoa chat
CaCl, hoac FeCl, co thé giam noéng do Cd 40-
80% trong gao xat chua danh bong (Bolan et al.
2013). Tuy nhién d6 chi 1a giai phap cudi cung,
va khong phu hop cho dién tich 16n vi chi phi
cao.

2.2 Gidi phap giam As

Trong diéu kién hao khi asenate ¢ cau triic
trong tu cdu tric phosphate do d6 duoc hap
thy thong qua protein van chuyén phosphate

transporters - la protein vdn chuyén phosphate
(Meharg et al. 1994; Norton et al. 2013). Cac dang
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hinh chinh ctia As trong lia 1a v6 co dang arsenite,
arsenate va dimethylarsinic acid (DMA) (Meharg
et al. 1994; Williams et al. 2005). Arsenite va
arsenate tich lily trong qua trinh phat trién hat duoc
van chuyén tryc tiép tir than 1én, con DMA duoc
van chuyén tir 14 dong sang (Carey et al. 2011).

3. Két luan va de xuat

Dé kiém soat/giam thiéu kim loai ning hap
phu trong Itia gao can c6 giai phap tiép can tong
hop, phu hop véi diéu kién kinh té x3 hoi, va ky
thudt canh tac cua dia phuong. Ngoai ra, vi¢c tim
ra cdc dong lua tich liy it kim loai nang can két
hop vé6i hiéu qua kinh té, dua ra san pham gao
c¢6 dinh dudng (v.d ham luong k&m cao, sit va
protein cao) nham hép din nguoi trong trot.
Yéu cau nghién ctru cip bach hién nay 1a khao
sat twong tac dong thoi gitra cac diéu kién moi
truong dén hép thu hodc bai tiét kim loai nang
nhu Cd cta cac gidng hién dai dong thoi danh gia
tich 1y As trong hat gao.
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Toém tit

Do boc khdi lugng cong trinh 1d mdt cong tic quan trong trong quén 1y du 4n xdy dung, nim trong moi giai doan ciia du an.
Phuong phap boc khdi luong truyén thdng co nhidu han ché vé& do chinh xac ddi voi nhitng du 4n 16n phtec tap va tiéu ton
nhiéu cong strc khi du 4n c6 sy thay ddi trong thiét ké. Do do6, nghién ctru cta chung t6i dé xuit nang cao hiéu qua cong
tac do boc khdi hrong br?mg MO hinh thong tin xay dung (BIM). Hiéu qua cta phuorng phap mai duoc so sanh voi phuong
phap do boc truyén thong thong qua mot du an cu thé 14 toa nha Stafe tai Phit Qubc. Nghién ciru cho thdy BIM tuy yéu
cau mirc dau tu ban dau cao nhung c6 hidu qua noi bat vé tiét kiém thoi gian cho cong tac do boc khoi lugng cong trinh.

Tirkhéa: M6 hinh thong tin xay dung; Quan 1y cong trinh; Hiéu qua quan ly; Do boc khéi luong.

Abstract

Quantity takeoff is a crucial task in construction management, it appears in all phases of a project. The conventional
method of quantity takeoff suffers from difficulties in accuracy for large-scale and complex projects; it also requires
painstakingly efforts in adjusting the quantity reports in the case of changes in project design. Thus, our study proposes
to improve the efficiency of this task through the application of Building Information Modeling (BIM). The efficiency of
the advanced method is compared with the conventional one via a case study of Stafe building in Phu Quoc island. The
finding is that BIM definitely requires higher initial cost than conventional method; however, it brings about an outstan-
ding reduction in time for quantity takeoff engineers.

Keywords: Building Information Modeling; Construction Management; Management Efficiency; Quantity Take-Off.

1. Gioi thi¢u tong quan vé cong tac do béc  thé dugc thuc hién theo phuong thuc do, dém,
khoi lwgng cho cdc cong trinh xiy dyng tinh toan, kiém tra trén co s& kich thudc, sd lugng

Do boc khéi lugng cong trinh hay hang muc  quy dinh trong ban vé thiét ké (thiét ké co sg, thiét
cong trinh 14 viée x4c dinh cong tic xdy dung cu  ké k¥ thuat, thiét ké ban vé& thi cong) hodc tir yéu

* Email: hoangnhatduc@dtu.edu.vn
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cau trién khai dy 4n va thi cong xay dung, cac chi
dan ¢6 lién quan va cac tiéu chuan, quy chuan xay
dung Vi¢t Nam. Cung véi sy phat trién cta xa hoi,
nganh xay dung ciling ngay cang phat trién manh
mé vé toc do, quy m9, trinh d¢ k¥ thuat trong Iinh
vuc khao sat, thiét ké thi cong san xuat vat tu thiét
bi va to chirc quan 1y xay dung [1, 2].

Cong tac do boc khédi luong nam trong moi
giai doan cua dy an [3]; giai doan 1én phuong an
thiét ké can dua ra phuong 4n thiét ké hop 1y nhat
nhung can c6 khdi luong co ban dé dy tru kinh
phi cho du an, giai doan thi cong thi cong tac do
boc cang cho thiy tam quan trong né mang lai.
Mot két qua do boc nhanh, chinh xac va d& hiéu
s& mang lai nhiéu hiéu qua cho cac don vi lién
quan dén dy an nhu Cha dau tu (CDT), nha thau
thi cong (NTTC) [4, 5].

Trinh ty do boc khdi luong cong trinh xdy
dung & nudc ta dang ap dung phd bién qua céc
budc nhu sau (xem Hinh 1): Buéc 1: Hiéu 16 ban
v€; Budc 2: Do luong kich thude thiét ké; Budc
3: Po ludong khdi luong cong trinh theo bd phén,
phan viéc; Budc 4: Do ludong khdi luong theo bo
phan, phan viéc khac; Budc 5: Chinh 1y va tong
hop.

Cac phuong phap do boc khoi lugng hién nay
duoc ap dung pho bién bao gdm phuong phap tinh
theo chung loai, phuong phap tinh theo thir tu ban
v€, va phuong phép tinh theo trinh tu thi cong.

Phuong phap tinh theo chung loai 1a phuong
phép cin cir vao ky hiéu cua cac chi tiét, két cdu
trong ban v& dé tinh toan khéi lugng cong tac xay
lap. Trinh ty thyc hién ciia phuong phap nay nhu
sau: Budc 1: Lap danh muc cong tac xay dung can
phai tinh khdi lugng phtt hop véi danh muyc ciia don
gia xay dung. Budc 2: Can ctt vao hinh dang va ky
hiéu ctia cac chi tiét két cAu ghi trong ban vé thiét ké
dé chia chi tiét, két cAu thanh hinh dang co ban dé
tinh khéi luong. Bude 3: Tong hop khdi luong cho
ting cong tac xay dung phu hop véi don gia. Budc
4: Lap bang khdi luvong cho cong trinh xay dung.

Phuong phép tinh theo thtr tu ban v€ la phuong
phap theo thoi quen cia ngudi do boc theo trinh tu
sau: Budc 1: Tinh phan két cAu, kién tric rdi dén
phan dién nudc. Bude 2: Lap danh muc cong tac
xay dung phi hop véi don gia trong timg phan viéc.
Budc 3: Sip xép ban v& theo mot trinh tu nhat dinh.
Budc 4: Can cur vao hinh dang kich thude cia tung
chi tiét trong timg ban v&, nguoi tinh khéi luong
quy dinh chiéu tinh. Budc 5: Lap bang tong hop
cho ting cong tac xay lap. Budc 6: Lap bang khoi
lugng du toan cho cong trinh xay dung.

Phuong phap tinh theo trinh ty thi cong la
phuong phéap do boc khéi luong theo trinh tu thi
cong tir khi bat dau dén khi két thuc. Mot cong
trinh dan dung c6 thé phan chia danh muc cong
tac do boc nhu sau: 1) Phan ngdm, 2) Phan than
nha (phan tho), 3) Phan mai, 4) Phan hoan thién,
5) Phan xay dung khac (Khe ranh ngoai nha, san
vuon, canh quan), 6) Phan dién nudc, chdng sét.

z N r N R i, ' . ) - R
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Hinh 1. Quy trinh béc tach khdi lwong
cua cong trinh xay dung

Phuong phap boc khéi lugng truyén théng dwa
vao cac thong tin dau vao don gian, cac cong cy hd
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trg nhu phin mém tng dung it va pho bién, thong
thuong phuong phap do boc nay sur dung thong tin
trong ban v& phin mém quen thudc nhu Autodesk
hay Autocad r6i két hop v6i cac phan mém dung
lam bang tinh nhu Excel dé tinh va téng hop khdi
luong [6, 7]. Nha nudc cling da quy dinh phép 1y
thong qua cac quy pham, quy dinh da dugc ban
hanh nhu cong vin sé 737/BXD-VP vé cong bd
hudng dan do boc khdi lwong xay dung. Tuy nhi-
én, phuong phap nay mang tinh bi dong cao, dbi
v6i nhimg dir an 16n thi rat d& thay doi thiét ké mot
hang muc hay cong tac nao d6, khi thay doi thi
viéc cap nhat thong tin nhiing thay d6i nay khong
duoc lién tuc, do d6 rat dé xay ra truong hop thiéu
sot hay chong khéi lwong, 1am hao phi nhiéu thoi
gian cling nhu chi phi cia dy an xdy dyng noi
chung va cia ngudi do boc khdi lwong néi riéng.

2. St dung cong nghé BIM trong viéc do boc
khoi lwong

2.1 Céc budc itng dung BIM vao do béc khéi
lwgng

Cac nhuoc diém cta phuong phap do boc truyén
thong chi ra sy can thiét cuia mot phuong phap hién
dai hon dé nang cao hiéu qua cta cong tac naiy.
Nghién ctru va tmg dung cong nghé Building In-
formation Modeling (BIM) vao viéc do boc khdi
lugng cho cac cong trinh xay dung 1a mot hudng di
can duoc khao sat va danh gia [7-9]. Phuong phap
g dung BIM vao do boc khdi luong thuong dugc
thuc hi¢n thong qua ba bude sau [10]:

Buée 1: Xay dung mo hinh 3D trong phan
mém Autodesk Revit tir cac ban v& 2D

Mo hinh 3D CAD duoc thiét lap tir cac ban
vé& 2D c¢6 san (kién trac + két cau). Cac thong sd
c6 trong ban v€ 2D nhu vi tri, loai cau kién, kich
thudc, sb luong ting cau kién, ... duoc xay dung
va thé hién ddy du trén mo hinh 3D. Cong viéc
nay duogc thuc hién dudi su trg giup cua phén
mém Autodesk Revit 2015. Phan mém nay quéan
Iy cac phan tir dwa vao cac ID va phén loai cac
phﬁn tir theo cac loai cdu kién ma ta thuong st

dung (cot, dam, san, cau thang,...).

Bué'c 2: Tuy chinh trong phdn mém Autodesk
Revit dé dua ra cac dau muc cong viéc, tén cong
tac lién quan phu hop véi TCVN.

Buée 3: Dit ligu tir md hinh 3D Revit dugc xuat
sang phan mém Microsoft Excel nhd Revit APL

Céc thong s6 cua cac cu kién (mong, cot,
16i tuong, dam, san,...) tr md hinh 3D trong
Autodesk Revit (tang, kich thudc, dién tich, thé
tich,...) dugc xuét truc tiép qua Microsoft Excel
bang cac ung dung duoc viét thém, chay trén moi
truong Revit. Tir bang khdi luong c¢6 duoc trong
Microsoft Excel, cac k¥ su c¢6 thé st dung dé xac
dinh thoi gian, tai nguyén cho ting cau kién don
1¢ mot cach nhanh chong, két qua nay c6 thé 1am
can cir dé 1én tién d6 thi cong, va udc tinh chi phi.

2.2. Xdy dung BIM véi phin mém AutoDesk
Revit Architecture

AutoDesk Revit Architecture (ARA) 14 phan
mém cua hiang Autodesk. Day 1a phan mém rat
manh cho thiét ké 3D phuc vu cho thiét ké kién
trac va xdy dung. Vi ARA, tit ca cac thong tin
mo hinh dugc luu trlr trong mdt co sé dir ligu
chung. Do d6, viéc chinh sta va thay doi céac
thong tin s& duoc ty dong cap nhat xuyén subt
mo hinh, do d6 giam thiéu duogc cac 18i va sai sot.

o poe Qouate |
Tor | Shee [ Mashics Vinds” Bl e’
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Hinh 2. Authesk Reyit Architecture
v&i cong tac thong ké khoi luong cong trinh

Ngay sau khi xay dung xong mo hinh, nguoi
dung c6 thé xuat ra khdi luong toan bo cong trinh
mot cach ty dong ma khong can phai théng ké thu
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cong mat nhiéu thoi gian (Xem Hinh 2). Cong cu
Material Takeoff dugc tich hop trong ARA tinh
toan dén tung chi tiét khéi luong vat tu duoc st
dung trong do 4n thiét ké. Material Takeoff chinh
la mdt quy trinh kiém soat vt liéu cuc ky hiéu
qua. V&i bt cir mot sy gia ting vat tu nao trong
d6 an thiét ké, chung s& ngay lap tic dugc cap
nhat voi do chinh xac tuyét doi.
3. Ung dung cong nghé building information
modeling (BIM) trong cong tic do béc khoi
lwgng cua cong trinh thuc té

Dur 4n dugc nghién ctru 13 mot khéi nha ndm ting,
la mot trong hai khdi nha thude du an Stafe House
v6i chuc nang 1a nha ¢ 1am viéc cho can by cong
nhén vién thudc tong dy 4n Khu Du lich nghi dudng
cao cap JW-Marriott tai huyén dao Pha Quéc, tinh
Kién Giang. Cac bude xay dung mo6 hinh 3D cia du
an duogc khai quat trong Hinh 3. M6 hinh 3D cua toa
nha dugc biéu dién trong Hinh 4.

XAY DUNG HE LUST BINH VI XAY DUNG KHUNG COT, DAM, SAN

I

DINH VI DAT CUA BI, CUA SO,
PONOI THAT

HOAN THIEN CANH QUAN, SAN VUGN

WRERR

Hinh 4. M6 hinh 3D cua toa nha

Sau khi c6 dugc m6 hinh 3D Revit, thong tin
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dugc tong hop theo phuong phép do boc theo trinh
tir thi cong tir phan thd cho dén hoan thién noi that
va sin vuon canh quan. Po boc khéi luong thude

phan tho bao gom céac ciu kién cot, dam, va san
dugc minh hoa trong Hinh 5 (a). Phan do boc khéi
luong tudong xay dugc minh hoa trong Hinh 5 (b).

Name:
'+ Structural Column Schedule

@ Schedule building components
*) Schedule keys

Phase:

30 View: (3D} - STAFE HOUSE ckerve

(b)

Hinh 5.Do boc khi lugng phan thd va phan xdy tuong



110 Ho6 Vin Vo Stva cong su/ Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 1(26) (2018) 106-112

Toject Browser - STAFEFOUSEGRA | %

A TONG COT
<BANG THONG KE BE TONG COT>

© 3D Views

© Renderings

[ Legends

302850)

a(2800)
Clor75)4(2800) 200
C(2600)3(2450) 200 %

0

400 600m
-1 400 600m .
ce 400 600m 8 Lovel 3
53 400 x 600m o Lovel 3

X Sheets (all)
g

ote

level 3 A B (g D E F
et i Bang théng ké khéi lrong Ba-tong cét
Level 6
Level 7
2 Family Top Level i Type Length(mm) (m3)
3 Ket cdu
gg 3:::; 3 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84
0} .
& Elevations (Building Elefation) 4  M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84
;‘0"‘:1 5 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84
ou
& SKW“‘I Sectipn) 6 | M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray 400 x 500mm| 4200 0.84
Section 1
Section 2 7 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84
Section 3
prider BN - 8 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray |400 x 500mm 4200 0.84
[ Schedules/Quantines 9 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84
BANGTHONGKEBETONGDAY | | 10 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray |400 x 500mm 4200 0.84
THONG KE CAY SAN VUOR
BANG THONG KE CUA SO i
BANG THONG KE CUA B1 11 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84
BANG THONG KE KHOI LUONG T :
BANG THONG KESANBETONG | | 12 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84
BANG THONG KE SAN NEN SaN ||
BANG THONGKEDONOITHAT | 93 | M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm| 4200 0.84
BANG THONG KE LAN CAN
- — 14 M_Concrete-Rectangular-Column | Level 2 | Concrete, Cast-in-Place gray [400 x 500mm 4200 0.84

Hinh 6. Bang thong ké cot trong mo hinh Revit 2015 va xuat ra Excel

Thoéng tin dit liéu duoc tong hop thong qua
cac bang trong moé hinh 3D Revit da dugc dung &
phﬁn trén, dé thuan tién trong cong tac hi¢u chinh,
kiém tra va 1ap bang tinh trong md hinh 3D s& xuat
dit liéu qua phan mém Microsoft Excel bang cong
cu Revit API v6i cac cong cu Export dugc tich
hop sian (xem Hinh 6).

4. So sanh phuong phap ap dung cong nghé
BIM véi phuwong phap do béc truyén thong

4.1 So sanh vé thoi gian thue hién

Véi khéi luong do boc cua can nha Stafe, dua
theo cac budc dé thuc hién do boc tir viéc tim
hiéu ban v&, do luong kich thudc thiét ké, do
luong khdi lugng cong trinh theo bo phéan, phan
viéc, va chinh 1y va tong hop bang biéu. Cac cong
tac ndy v6i phuong phéap thu cong tiéu tén nhiéu
thoi gian cho can b lam cong tac do boc.Theo
phong van cac ki su do boc tai cong trudong thi
cong tac do boc chi tiét cho phan thé cho du an
nay thuong s& can 10 ngay, cong tac do boc hoan
thién mat khoang 15 ngay, cac phan khac nhu san
vuon, canh quan mét khoang 5 dén 7 ngay (chua
bao gdm hé thong dng dién MEP trong nha). Vay,
thoi gian hoan thién cong tac do béc can nha nay
d6i voi mot ki su khoang 30 ngay.

V61 tng dung mo hinh 3D Revit, viéc do boc
trong Revit chi ton khoang 2 dén 3 ngay va ton
khoang 2 ngay nita dé hoan thién bang tinh trong
file Excel. Thoi gian hoan thi¢n cong tac do boc

can nha nay ddi voi mot ky su khoang 4 dén 5
ngay. Do do, thoi gian st dung cong nghé BIM
vao cong tac do boc khdi luong so v6i phuong
phap truyén thong giam khoang 6 dén 7 lan

4.2. So sanh vé mirc dp chinh xdc

Muc dd chinh x4ac dugc danh gid thong qua
sai léch gitra khdi luong do boc trong bang tinh
so voi khéi lugng thuc té thi cong, ti€u chi so
sanh nay rat quan trong vi n6 s& anh hudng truc
tiép dén phi bo ra. Néu do boc ding thi chi phi
ma chi dau tur tra cho nha thiu s& dung ciing nhu
viéc du toan, quyét toan cho du 4n sé ding. Véi
phuong phap do boc truyén thong, viéc sai sot
thuong xuyén xdy ra va hay roi vao cac truong
hop sau: (1) Khdi lugng do boc trung lap dan dén
du khéi luong, (2) Khéi luong do béc thiéu dan
dén thiéu khéi luong.

C6 nhiéu nguyén nhan dan dén céc sai sot ndy
trong d6 c6 cac nguyén nhan chinh sau: (1) Ban
v& thiét ké c6 nhiéu chi tiét lam cong tac boc,
tach khéi luong gap kho khan, (2) Hiéu sai vé cac
céu kién tao nén hang muyc cong tac dan dén cong
thire dé tinh sai 1am s6 liéu cudi cung sai.

Dbi v6i phuong phap do boc tmg dung cong
ngh¢ BIM thi céc sai sét trong phuong phap do
boc truyén thdng duge khic phuc triét dé, moi
céu kién chtra thong tin vé né nhu hinh dang,
kich thuéc, thé tich, vat liéu,... dugc théng ké
mot cach day du.
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4.3. So sanh vé “dp nhay”

‘P nhay’ & day duoc hiéu 13 néu thay d6i
thiét ké dan dén mot hay nhiéu cau kién ctia mot
hay nhiéu hang muc thay ddi so v6i ban dau thi
cac két qua do boc s& thay ddi nhu thé nao, thoi
gian thyc hién lai bang tinh do boc s& mat bao
lau va do chinh xac cua két qua do boc co phan
anh dung thuc té thi cong. Véi phuong phap do
boc truyén thong, néu trong qua trinh thiét ké, thi
cong néu co bat ky thay d6i nao viéc do boc lai
phan khéi lugng diéu chinh nay s& gap nhiéu khé
khan cy thé 14 can phai chinh stra lai ban v& trén
mat béng, mat dirng, mat cit sau do nhap lai )
liéu méi vao trong bang tinh theo ding sy diéu
chinh nay, cic cong tac do boc diéu chinh lai nay
rat mat thoi gian nhung dé gay ra sai sot. Nhimg
truong hop thay doi nhiéu, nguoi 1ap bang do boc
hau nhu 1am lai méi tir dau. Vi vay, ‘d6 nhay’ caa
phuong phéap do béc truyén thng duoc dénh gia
1a kha thap. D4i véi phuong phap do boc tng
dung cong nghé BIM néu trong qué trinh thiét
ké, thi cong c6 bat ky thay dbi nao, chi can diéu
chinh nhitng thay d6i d6 vao trong mé hinh 3D
Revit, ngay 1ap tirc thong tin trong mo hinh duoc
cap nhat trong toan bo mod hinh tr ban v€ cua
mat b?mg, mat dirng, mat cit,... dén cac thong tin
trong bang tinh do bdc, moi thir cap nhat chi trong
tich tic, cac s liéu nay phan anh dang thong tin
nhitng thay d6i du 1a thay d6i it hay nhiéu so voi
thiét ké ban dau Vi vay, ‘d6 nhay’ ciia cong nghé
BIM la rat cao.

4.4 So sdanh vé mirc chi phi bé ra dé thuc
hién cdac phwong phdp do boc

Chi tiéu chi phi dé thyc hién cic phuong
phap do boc 1a chi ti€u quan trong vi n6 anh
huong truc tiép dén chi phi bo ra va loi nhuan
cia to6 chuc nhan cong viéc do boc, trong do
bao gdm cac chi phi sau: chi phi mua ban quyén
phan mém dé phuc vu cho cong tac do boc, chi
phi dao tao can bo chuyén vién, va chi phi dau
tu cho trang thiét bi nhu may tinh. V&i phuong
phap do boc truyén thong, cac phdn mém thudng

hay str dung la Autodesk Autocad 2D va Micro-
soft Excel nam trong bd Microsoft Office, chi
phi bo ra dé mua ban quyén hai phan mém nay
lan luot 12 360 USD (twong tng véi 7,92 triéu
ddng) va 1,3 triéu dong trén mdi st dung, véi
chi phi nay thi hoan toan chap nhan duoc dbi
vo1 nguot sir dung.

Dbi voi phuong phap do boc tmg dung cong
nghé BIM, cac phan mém sir dung la Autodesk
Revit va Microsoft Excel ndm trong bd Micro-
soft Office, chi phi b6 ra dé mua ban quyén hai
phan mém nay lan luot 1a 2000 USD (twong g
vo1 44 tri¢u déng) va 1,3 triéu déng trén moi st
dung, chi phi ndy cao hon nhiéu lan so véi mit
bang chung va cao hon gip 5 14an so chi phi bo ra
cho ban quyén phin mém ddi v6i phuong phép
truyén thdng, day ciing 1 han ché va nhuoc diém
cua phuong phap do bdéc tng dung cong nghé
BIM.

Pé ¢6 thé 4p dung phan mém Autodesk Re-
vit vao cong ngh¢ BIM can phai dugc dao tao.
Mic di & nudc ta vai nam tré lai day da bat dau
ap dung phan mém Revit vao trong viéc giang
day va nghién clru ¢ cac truong dai hoc nhung
) luong van con it. Bén canh do, dé phﬁn mém
chay on dinh can mdy tinh c6 c4u hinh twong dbi
cao, vi thé chi phi bo ra dau tu cho thiét bi nay
tuong dbi cao va cao hon khoang 2 1an so véi
may tinh str dung cho phuong phéap truyén thong.

5. Két luin

Ung dung cong nghé BIM da mé ra mot
phuong phap do boc khéi lugng trong xay dung
moéi. Phuong phap nay c6 nhitng wu diém vuot
trdi so voi phuong phap thong thuong, dic biét
d6i v6i nhitng cong trinh hay dy an c6 quy md
16n. Tir du an thue té, nhitng wu diém cua phuong
phéap tng dung BIM vao do boc so véi phuong
phap truyén thdng c6 thé duogc tong hop la:

* Thoi gian thuc hién do boc va xuat két qua

nhanh hon.

* Mitrc d0 chinh xac cao.
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Pic biét dbi voi cac du an phirc tap, néu co
bat ctr thong tin vé du an nao duoc stra doi chi
can diéu chinh trong mé hinh 3D Revit, thong
tin trong mo hinh dugc cap nhat trong toan bd
mo hinh tir ban v€ cua mat béng, mat ding, mat
cit,... dén cac thong tin trong bang tinh do boc,
moi thir cdp nhat nhanh chong, cac s liéu nay
phan anh dtng thong tin nhiing thay doi du la
thay dbi it hay nhiéu so v6i thiét ké ban dau. Bén
canh nhiing wu diém néu trén, phuong phap tmg
dung BIM vao cong tac do boc xay dung van con
nhugc diém d6 1a chi phi dau tu BIM cho doanh
nghiép 1a kha cao nén thuong chi c¢6 cac doanh
nghiép 16n méi c6 thé thyc hién duoc. Thém vio
do, cong tac dao tao nhan luc co thé ung dung
dugc cong nghé BIM ¢ Viét Nam con han ché.
Céc co so gido duc can tich hop cac khéa hoc
vé cong nghé nay trong chwong trinh dao tao
dé nang cao hiéu qua cua cong tac do boc khdi
luong cho céc cong trinh xay dung ¢ nudc ta.
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Tém tit

B6 nghich luu da mirc cung cap nhiéu hon hai mirc dién ap cho chat lugng diéu khién tot hon bo nghich luu co ban véi hai
mirc dién 4p hay cic bo nghich luu dung nguyén 1y diéu ché d6 rong xung (PWM - Pules Width Modulation) vi né giam
dugc song hai bac cao. Bai béo gidi thi¢u va phan tich cac wu diém cta bo nghich luu da mirc tur can bang dién ap bang
tu dién, tir d6 mo ra kha nang ung dung rong 16n cua cac bo nghich luu da mue. Cac Kkét qua so sanh dugc mo phdong va
kiém chimg trén phan mém Matlab/Simulink.

Tuwr khoa: Nghich luu da mic; Diéu ché d6 rong xung PWM; song hai bac cao.

Abstract

Multilevel inverters provide more than two voltage levels for better control quality than a basic inverter with two voltage
levels or inverters using the Pulse Width Modulation (PWM) because it reduces high harmonics. This paper introduces and
analyzes the advantages of multilevel inverters which automatically balance the voltage by capacitors, thus opening up the
wide applicability of multilevel inverters. Comparative results are simulated and verified on Matlab/Simulink software.

Keywords: Multilevel inverters; Pulse Width Modulation (PWM); High harmonic.

I. Giéi thi¢u

Bo bién d6i hay bd nghich luu ap co ban di
duogc st dung rong rii trong cac bd bién doi cong
suat nhu bo bién dbi dién ap AC - DC -AC, bd
nghich luu DC - AC, dac biét trong cac ing dung
dién tir cong suat nhu diéu khién céc loai dong co,
nap dién, bién d6i dong dién trong cac h¢ théng
nang luong dién maéi. Cac b nghich Iuu &p ba pha

bién thién qua 16n, tirc dV/dt qua 16n 1am ting ton
hao chuyén mach, hon nita cac thiét b yéu cau tde
d6 bién thién dién ap 10n s& 1am gia thanh cua bd
nghich luu tang 1én. Thém vao do, voi dang song
nghich luu co ban nay thi dién ap ra c6 hé sé méo
dang song hai (THD - Total Harmonic Distortion)
16n, 1am giam chét luong dién nang [1, 2].

co ban bién doi dong dién tir nguoén DC s& duoc
dién 4p AC thong thuong co hai muire gia tri thay
d6i dién 4p trén tirng pha ctia tai nén c6 nhuoc diém
16n d6 1a tao ra dién ap cung cap cho tai co toc do

Email: duongtanquoc@dtu.edu.vn

Mot trong nhitng nguyén ly thuong dugc ap
dung trong céc bo nghich luu ép d6 1a nguyén ly
diéu ché d6 rong xung sin (SPWM) dé giam anh
huong ctia song hai bac cao dbi véi dong dién
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nghich luu. Trong nguyén ly ndy, mot tin hi¢u
song mang u (carrier sign‘al) ta‘inq s6 cao dugc so
sanh voi tin hi€u song di€u khién u_ (reference
signal). Khi u>u thi phét’xung diéu khién vao
cac van noi chung mang so 1€, va ngugc lai. Khi
thay d6i tan sé song mang cang 16n thi nhan duoc
tin hiéu dong dién trén tai cang gan vé dang sin
hon, tuy nhién tin s6 dong ngit cao s& lam ting
ton hao dong cua van ban dan. Hon nita, cac linh
kién ban dan can thoi gian dong va khoa can
thiét, diéu d6 dan dén viéc han ché chon tan s6
song mang.

Céac bd nghich luu da mic cung cip nhiéu
hon hai mtrc dién ap s€ dem lai chét lugng dién
ning cao hon cac bo bién d6i dung nguyén Iy
diéu khién sau budc (six-step) dé tao ra dién ap
vo1 hai muc hay nguyén ly PWM. V61 b nghich
lwu da muc thi dang song dién ap dat dau ra co
thé sin héa tir nhiéu muc dién ap véi it bién dang
hon, tan sb chuyén mach it hon, hiéu suit cao
hon va dién ap thiét bi thdp hon. Cac bd nghich
luu da mtrc thuong dugce st dung do 1a nghich
luu da mirc ndi tﬁng, nghich luu da muc tu kep
va nghich luu da mtc diode kep. Céac bd nghich
lwu nay théng thuong yéu cau ngudn DC doc lap
hoic mach can bing dién ap phuc tap dé diéu
khién va hd trg cac muc dién ap [3].

Tt nhiing phan tich do, bai bao gidi thi¢u mat
cau trac nghich luu da muc tu can bang dién ap
bé“mg tu dién vo1i chi mot nguén DC dau vao. Cau
triic nghich luu nay c6 thé can bang méi mirc dién
ap clia n6 bat chap dic tinh diéu khién nghich luu
va tai thé ndo.

Bai bao duoc to chirc voi 4 phan: Phan I 1a
gidi thicu, Phan II 1a phan tich, so sanh céc cAu
trac nghich luu co ban, nguyén 1y diéu ché do
rong xung SPWM (Sin PWM) dé giam méo dang
ctua dong dién va bd nghich luu ap da murc ty can
bang dién ap bang tu dién. Phan III s& 13 cac mo
phong kiém chung két qua. Va cubi cung, trong
phan IV sé& 1a két luan ctia bai bao.

I1. Phan tich cac b nghich luu

1. Cac b nghich luu co ban

a. Bo nghich lweu co ban véi phiong phap diéu
bién sdau bucc

Trong dién tir cong suit, bd nghich luu ap ba
pha co ban dugc miéu ta trong hinh 1 véi phuong
phap diéu bién sau budc voi gian do kich xung
nhu hinh 2.

A

" 2y
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Hinh 1. Cau triic bo nghich luu ap ba pha co ban
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Hinh 2. Gian d6 kich xung theo phuong phép diéu bién
sau budc vai tan so = S0Hz

B¢ nghich luu &p ba pha nhu hinh 1 ¢6 sau van
diéu khién S1+S6 [4,5], gdbm c6 nhém van 1¢ nbi
chung vao diém duong ciia ngudn DC va nhém van
chin ndi chung vao 4m ngudn DC. Dién ap trén tai
duogc xac dinh hoan toan khong phu thudce tinh chét
tai néu biét gian dd déng cat cac van khoa va ap
ngudn. Tir d6 co thé diéu khién dién ap ngd ra ciia
bo nghich luu bang cach diéu khién gian d6 dong
cit cac cong tic ban dan. Thong thudng phuong
phép duoc str dung d6 1a phuong phap diéu bién sau
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budc, c6 nghia 14 trong mdi nhanh gdm mot van 1é
va mot van chén s& dan lan luot nhau, hay néi cach
khac, mbi van s& dan trong mot goc 1a 180°. Diéu d6
dan dén cac cap dién ap dugc thé hién trén timg pha
cua tai dao dong vadi hai muc khac nhau nén con
duogc goi la bd nghich luu ap hai mic.

b. Bg nghlch liew co ban véi phiong phép diéu
ché do rong xung SPWM

Trong phuong phap nay gian db kich dong
van ban dan dua trén co so so sanh hai tin hiéu 1a
song mang upvél song diéu khién u_co hinh dang
sin. Khi so sanh thi cac van l¢ dugc kich khi u>
u, va van chan dugc kich dong khi u<u.So do
dleu khién dugc mé ta nhu hinh 3 [6, 8]
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Hinh 3. Phuong phap diéu ché do rong xung SPWM

Trong phuong phap nay, tin sd séong mang
cang cao thi dong dién cang sin va song hai dong
dién cang giam. Tuy nhién do tan s6 cao 1am dién
ap dao dong manh do d6 song hai cua dién ap lai
tang cao, va tan s song mang cang cao lam cho
ton hao trong qué trinh chuyén mach cta van ban
dan ciing tang theo. Hon nita, cac linh kién ban
dan bi giéi han vé tan sb chuyén mach do goc
dong va khoa an toan. Tat ca cac yéu t6 nay lam
han ché viéc chon tan sb song mang.

2. By nghich luu ap da murc tw cin bang dién
ap bang tu dién

Trén hinh 4 gidi thiéu bd nghich luu ap da
mure ty can bang dién ap bang tu dién.

115

Hinh 4. B6 nghich luu 4p da mirc tu can bang dién ap
bang ty dién cho mét pha

B6 nghich luu ndy di dugc Fang Z. Peng dé
xudt nam 2000 gitip mang lai cach nhin tong quét
vé cac bo nghich luu da mirc [7]. C6 thé nhan thiy
so do bd nghich luu ap da muc tu can béng dién
ap bang tu dién cho mot pha bao gébm nhiéu bd
nghich luu &p mot pha hay b nghich Iuu hai mirc
nhu hinh 5 véi nguyén tic hoat dong don gian.

Hinh 5. B nghich Iuu ap hai mtc dugc cit ra tir hinh 4

Pé giai thich nguyén 1y hoat dong cua bd
nghich luu 4p da mirc d¢ xuét, bai bao chon so
dd bo nghich luu ¢c6 ndm muc nhu hinh 4. Khoa
chuyén mach Sp1-Sp4 va Sn1-Sn4 va diode Dp1-
Dp4 va Dn1-Dn4 bd tri bao quanh van chinh dé
tao ra song dién ap dat. Trang thai treo ctia chuyén
mach va cac diode dé gilr va can béng dién ap tu
dién, tirc 1a cac can bang cac muc dién ap. Mdi
dién 4p thanh phan dugc dinh nghia la 17, va
nguodn dién ap DC duy nhat dau vao dugc ndi vao
gitta V,va V..

Mo ta su chuyén mach céac van duogc trinh bay
tir hinh 6 dén hinh 8. Cac van nim trong vong
tron thé hién trang thai dang dong. Trong do,
duong nét lién ¢ trang thai dong can thiét dé tao
ra muc dién ap dat va duong nét dut ¢ trang thai
doéng dé gilr can béng dién ap tu di¢n, tirc 1a muyc
dich can bang va treo dién ap.
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Hinh 6. Trang thai chuyén mach dé v =0vacén bing
dién ap tu dién

™

Hinh 7. Trang thai chuyén mach dé v =1V vacan béng
dién ap tu dién

Hinh 8. Trang thai van déo chiéu dé v, =1V, vacan bang
dién ap tu dién

Trong hinh 6, khéa Sn1-Sn4 ndi cac van tao

ra dién 4p zero, tirc v = 0 vi n6 ndi véi dét. Cac
van Scl, Sc5, va Scl1 ndi céc van dé tu dién C1,
C3, C6 va C10 duogc ndi song song dé can bang
dién tich, tac 1a V', = V=V = V., Tuong tu,
khoa Sc3 va Sc9 noi cac van dé tu dién C2, C5
va C9 tu can bang dién tich, tec 1a V,, =V =
V- Vavan Sc7 ndi deé C4 va C8 ty can bang di¢n

tich, tacla V=V

Hinh 7 mi€u ta mdt trang thai cua van dé tao
rav =1V, vacan béng dién 4p tu dién. Hinh
8 trinh bay trang thai cac van ddo chi€u chuyén
mach dé tao ra mot trang thai khac cua v =
1V,. Theo hinh 7, ta thdy V., =V, =V, =
Vo Voo =Ves =VvaV,, =V, Trong hinh 8,
VC3 - VC6 - VCIO’ VCl - VCZ - VCS :’ VC‘)’ Vé VC4
=V . Nhu vay theo cé?h nay thi tat ca dién ap
cac tu dién dugc can bang. Tu do suy ra dugc
nguyén 1y diéu khién céc van chuyén mach nhu
sau:

e MJi van 13 mot khoa chuyén mach doc lap.

e Hai van noi ti€p nhau dugc kich ngugc nhau
tuong tu nguyén tac diéu khién séu budc.

Nhu vy trong phan II cta bai bao nay da
trinh bay nguyén 1y ctua cac bd nghich luu co ban
diéu khién theo nguyén tic sau budc, nguyén tic
SPWM va bo nghich luu 4p da mirc tu cin bang
dién ap béng tu dién. Tiép theo s€ la phﬁn mo
phong dé kiém nghiém uu nhuge diém cia cac
bd nghich luu.

II1. Mé phéng kiém nghiém két qua

Céc bd nghich luu 4p ba pha dugc md phong
trén phan mém Matlab/Simulink v6i phu tai tong
quat RL va ngudn DC ¢6 cac thong sé duge cho
trong bang 1.

Bang 1. Thong s6 mo phong

Tai 1 pha Gia tri
R 20 Q
L 125 mH
(A 500V
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1. B4 nghich lwu co ban véi phwong phap diéu
bién sau budc

Két qua mo phong dang song dién ap pha,
dién 4p day va dong dién nghich luu ba pha cua
b6 nghich luu co ban véi phuong phéap didu bién
sdu budc dugc mo phong trén dd thj hinh 9.

Tir két qua mo phong ta co thé thiy duoc dién
ap day V, va dién ap pha V, bién thién theo céac
muc tuong tng. Dong dién cac pha trén tai bi
bién dang rat nhiéu so v6i dang sin chuan, ching
t6 chtra nhiéu thanh phén song hai bac cao. Ti 1¢
song hai bac cao trong trudng hop nay dugc thé
hién nhu hinh 10 va 11.

Tir phan tich séng hai cho thay ti 1& song hai bac
cao cuia dong tai pha Ala 5.15% va dién ap day V,
la 30.90%. Cac gia tri nay tuong doi cao, do hinh
dang cta n6 bién dang nhiéu so v6i dang sin chuan.
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Hinh 9. Dang song dong dién va dién ap nghich luu
diéu bién sau bude
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Hinh 10. Phan tich séng hai cia dong dién tai pha A

(50Hz) =553, THD= 30.90%
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Hinh 11. Phén tich séng hai cua dién ap day V,

2. By nghich luu co ban véi phwong phap diéu
ché d§ rong xung SPWM

Vi bo nghich Iuu diéu khién bang phuong phap
diéu ché do rong xung SPWM, dang song dong
dién va dién ap duogc phan tich nhu hinh 12. Trong
d6 tan s6 song mang duoc chon 14 f= 2500 Hz. Cac
phén tich vé song hai duoc thé hién trén hinh 13 va
14.

Tir két qua mo phong ta thay duoc dang song
dong dién tai sin hon so v&i phuong phéap didu
bién sau budc, ching té lugng song hai it hon.
Diéu nay 1a do dién ap pha dugc bam nho theo
nguyén tic so sanh tin hiéu song mang va tin hidu
sin chuan. Tuy nhién dang song dién ap ciing bién
thién lién tuc theo tan sb song mang.
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Hinh 12. Dang song dong dién va dién ap nghich luu theo

phuong phép diéu che d6 rong xung SPWM
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Hinh 13. Phan tich soéng hai ciia dong dién tai pha A
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Hinh 14. Phan tich song hai cua di¢n ap day V,

Két qua phan tich song hai cho théy ti 18 song
hai ciia dong dién 14 2.16%, thap hon nhiéu so véi
phuong phap diéu bién sau budc do dong dién
trong phuong phap nay sin hon. Tuy nhién song
hai cta dién ap 1a 87.35% lon hon phuong phap
diéu bién sau budc. Ti 1é song hai qua 16n nay 1a
do nguyén tic diéu ché do rong xung SPWM céan
song mang voi tan s 1on dé dugce dong dién tai
hinh sin, tuy nhién sy chuyén mach lién tuc cua
dién ap ciing lam gia tang lugng song hai dién ap.

3. B9 nghich luu 4p da murc tu can bang dién
ap bang tu dién

Trong phan nay cac md phong vé dong dién
va dién ap cua bd nghich luu ap da muic tu can
bang dién ap bang tu dién dugc trinh bay nhu
hinh 15 va phan tich song hai nhu hinh 16 va 17.
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Hinh 15. Dang séng dong dién va dién ap cua by nghich
luu ap da murc ty can bang dién ap bang tu dién

(50Hz) =5.554, THD=1.20%
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Hinh 16. Phan tich séng hai cia dong dién tai pha A

(30Hz)=473.8, THD= 13.58%
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Hinh 17. Phan tich séng hai cta dién 4p day V,
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Két qua md phong cho thiy ti 1¢ song hai cua
dong di¢n tai trong bg nghich luu 4p da muc nay
con 1.2%, va ti 1€ song hai cua dién 4p day la
13.58% nho hon phuong phap diéu bién sau budce
va phuong phap diéu ché do rong xung SPWM.

Ttr hinh 15 ta thdy dong dién tai gan nhu sin
chuén, dién ap day v, c6 nhiéu mirc hon so dd
nghich Iuu co ban ciia phuong phap diéu bién sau
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budc. Dang soéng dong dién gan sin nay c6 dugc
1a do c6 su bién thién dién ap theo cac mirc khac
nhau theo tin s song yéu cau, cac mirc dién ap
bién ddi it hon so véi bo nghich luu theo phuong
phap diéu bién sau budc. Nhu vay, cang ting sb
lwong van ban din trén so do nghich luu ap da
mure ty can bang dién ap bang tu dién thi cac cap
dién 4p s€ tang 1én, do do dong dién s& cang sin
hon va chura it song hai hon. Hon ntra, viéc tang
s6 mirc dién ap nghich luu ciing s& lam dang song
dién ap gan sin hon, do do ciing giam duoc lugng
song hai dién ap. Cac phan tich nay di thé hién
1& vu diém cta nghich luu ap da muc so véi cac
bd nghich luu co ban.

Bang 2 dudi dy thong ké rd hon vé ti 1¢ song
hai cua cac bg nghich luu theo cac phuong phép
da phan tich.

Bang 2. Thong ké ti 1¢ song hai

Ti 1€ song
: Ti 1é séne hai
B0 nghich luu hai dong (;iéils:'l) n%ﬁ "
dién tai e ap ¢y
B¢ nghich luu co
ban véi phuong phap 5.15% 30.90%
diéu bién sau budc
(six-step)
Bo nghich luu co
ban véi phuong phap 2.16% 87.35%
dicu ché do rong
xung SPWM
Bd nghich luu ap da
mirc tw can bang dién 1.20% 13.58%
ap bﬁng tu dién
IV. Két ludn

Bai bao da phan tich dugc cac b nghich luu
co ban dung phuong phap diéu bién sdu murc va
diéu ché do rong xung SPWM. Tuy nhién ching

déu c6 cac nhugc diém vé ti 1¢ song hai 16n va
hinh dang song dong dién va dién 4p nghich
lvu méo dang nhiéu so véi dang sin chuan. Bo
nghich luu ap da muc tu cAn bang dién ap bang tu
dién da giai quyét dugc cac nhuoc diém do giup
nang cao dugc chit luong dién ning. Cac két qua
mo phong so sanh dugc thé hién bang phan mém
Matlab/Simulink da chimg minh dugc wu diém
to 16mn cua bd nghich luu dua ra.
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