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Tém tat

Trong nhitng nim gan day, ti 16 mic méi va tir vong do ung thu trén toan thé gi¢i néi chung va Viét Nam noi riéng dang
tang mot cach nhanh chong. Theo dit lisu GLOBOCAN 2018 xay dung bdi Co quan Nghién ctru Ung thu Quéc té (IARC),
wdc tinh & Viét Nam c6 164.671 ca mic méi va 114.871 ca tir vong do ung thu néi chung trong nam 2018; 1an luot xép
thir 99 va 56 trong 185 nudc duoc danh gia. Tinh chung & ca hai gidi, ung thu gan 13 loai ung thu ¢6 ti 18 mic méi (15,4%
tong sb ca ung thu) va tir vong (22,1% tong sb ca chét vi ung thu) cao nhét, tiép theo 1a ung thu phdi (18%), ung thu da
day (13,1%), ung thu dai truc trang (7,1%) va ung thu vii (5,3%) vé ti 1¢ tir vong. Bai bio nay s& cung cp cai nhin tong
quan vé thyc trang ung thu & Viét Nam va mdi twong quan v6i mét s nude trong khu vye ciing nhu véi mie trung binh
cua thé gidi dya trén dit licu GLOBOCAN 2018.

Tur khoa: ung thu, ti 1¢ mic moi, ti 1€ tor vong, Viét Nam, Dong Nam A

Abstract

The cancer incidence and mortality rate worldwide in general and in Vietnam in particular are increasing rapidly.
According to GLOBOCAN 2018 database compiled by the International Agency for Research on Cancer (IARC), there
are an estimated 164,671 new cases and 114,871 cancer deaths in Vietnam in 2018; ranked 99" and 56™ out of 185
countries worldwide, respectively. In both sexes, liver cancer is the most common diagnosed cancer (15.4% of the total
cases) and the leading cause of cancer death (22.1% of total cancer deaths), followed by lung cancer (18%), stomach
cancer (13.1%), colorectal cancer (7.1%) and breast cancer (5.3%) in terms of mortality rates. This article will provide an
overview of the current status of cancer in Vietnam and its comparison with some other Southeast Asian nations as well
as the world average based on GLOBOCAN 2018 data.

Keywords: cancer, incidence rate, mortality rate, Vietnam, Southeast Asia.

Gidi thi¢u

Ung thu hién dang la mét trong nhitng nguyén
nhan gy chét hang dau va 13 rao can 16n nhat trong
nd lyc ting tudi tho trung binh & mdi dat nudc
trong thé ki XXI. Theo udc tinh ciia TO chic Y
té Thé giéi (WHO) niam 2016, ung thu 13 nguyén

Email: nguyenthiha23@duytan.edu.vn

nhan gay chét thir hai, chi dimg sau bénh nhdi méu
co tim [1]. Theo dir liéu GLOBOCAN 2018 cua
Co quan Nghién ctru Ung thu Quéc té (IARC), s6
ca tir vong do ung thu trén toan thé giGi trong nim
2018 1a hon 9,5 tri€u ca, ting khoang 1,3 tri€u ca
so vOi ndm 2012 (Hinh 1A). Uéc tinh ¢6 khoang
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Hinh 1. Hién trang chung cua ung thu trén thé glm (A) Biéu dd hinh tron biéu dién ti 16 so ca mic méi va tir vong do 5 loai
ung thu phé bién nhat ¢ 0 ca hai gi6i, moi d tudi trén toan thé gidi nam 2018; (B) Ban dd trinh bay ti 1€ tor vong do ung thu
chuén hoa theo d6 tudi (ASR) ndm 2018 cua cac nude, tinh chung tat ca cac loai ung thu & ca hai gidi va moi d9 tudi.

18,1 triéu ca ung thu mic méi (17 triéu ca ngoai
trir ung thu da khong di can (non-melanoma skin
cancer) trong ndm 2018, tang gén 3 tri¢u ca so voi
nam 2012 (Hinh 1A) [2, 3, 4].

Theo dy doan ciia WHO, tong sé ca mac méi va
tir vong do ung thu s& con tiép tuc ting trong mot
vai thap ky toi. Dy tinh vao cac nam 2030 va 2040
s6 ca mic mdi sé 1an luot 13 13 va 16,4 tridu ca; va
s ca tir vong s& 1a 24 va 29,5 triéu ca [5]. Nguyén
nhan chinh 13 do dan s6 va sd nguoi gia toan cau
tang 1én, cling nhu nhimg thay doi trong ti 1& va su
phén phdi cac yéu té nguy co giy ung thu chinh,
bao gdm mot sd yéu td c¢6 lién quan dén su phat
trién kinh té xa hoi [3, 6]. Pic biét, & nhimg nén

Nguon: Té chirc Y té Thé gidi

kinh t& méi ndi, sy thay dbi & cac dang ung thu 1a
rat rd 1ét; sy gia tang tan suét bénh di cung voi su
thay déi ti 16 ctia cac loai ung thu phd bién [3, 7]. Cu
thé, cac loai ung thu lién quan dén nhiém tring hay
sw nghéo d6i (vi du nhu ung thu gan, ¢o tir cung,
da day) dan bi thay thé boi cac loai ung thu thudng
xuat hién véi tan sudt cao & cac nudc phat trién (vi
du nhu ung thu v, tién liét tuyén, dai truc trang) [3,
7, 8]. Su chuyén dich nay dugc cho la c6 lién quan
dén 16i song phwong Tay [8, 9]. Ngoai ra, cac yéu
t6 xa hoi va dia 1y cling c6 nhitng anh hudng khong
nho dén tinh trang ung thur ctia mdi nude ciing nhur
gitra cac vung dia 1y [10, 11].

Ung thu phoi va ung thu va hién 13 hai loai
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ung thu ph6 bién nhat trén thé gidi véi khoang
gén 2,1 triéu ca mic mdi mdi loai, cung chiém
11,6% tong s ca mdi trén toan thé gidi trong
niam 2018. Pdng thoi, cac ca tir vong do ung thu
phoi ciing chiém ti 1& cao nhat véi khoang 1,76
triéu ca, chiém 18,4% tong s ca tir vong do ung
thu trong ndm 2018; tiép theo 1a ung thu dai tryc
trang voi gan 881 nghin ca va ung thu da day voi
gan 783 nghin ca (Hinh 1A).

O Viét Nam, trong nhitng nim gan day, ti 1¢
mic moi va tir vong do ung thu ciing ting 1én mot
cach dang ké. Cu thé, theo dit liéu GLOBOCAN
2018, trong sd 185 qudc gia va ving lanh thd
duoc xép hang, nudc ta duang & vi tri 99 vé
ti 16 mic mdi va 56 vé ti 1é tir vong, véi mirc
trung binh 104,4 ca tir vong trén 100.000 dan/
nim (Hinh 1B), twong duong véi cac qudc gia
Rwanda va Puc, va cao hon so véi ti 1€ tir vong
trung binh trén thé gidi (101,1 ca).

Bai bao nay cap nhat hién trang ganh nang ung
thu ctia Viét Nam nam 2018, trong mdi tuong
quan voi mot s6 nude trong khu vuc, dua trén

dir liéu duoc xay dung boi IARC thuge WHO.
Nguén dir liéu duoc st dung va phan tich trong
bai bao nay co thé duoc tim thiy tai trang Global
Cancer Observatory (gco.iarc.fr). GLOBOCAN
2018 bao gom dir liéu vé ung thu cho 185 qubc
gia va 36 loai ung thu theo tudi va gi6i tinh. S6
ca tlr vong va ca méc méi do ung thu 1a ti 1€ duoc
tinh trén 100.000 nguoi/ nam.
Tinh trang ung thu & Viét Nam

Theo udc tinh nam 2018, Viét Nam co
khoang 164.671 ca mic méi (163.573 ngoai
trir ung thu da khong di can) va 114.871 ca tir
vong (114.496 ngoai tru ung thu da khong di
can). Nam loai ung thu c6 ti 1¢ méc mdi va tir
vong cao nhét tinh trén ca hai gidi 13 gan, phoi,
da day, dai truc trang va va, chiém 58,6% trén
tong s6 ca mac méi va 65,6% tong sd ca chét
vi ung thu ¢ Viét Nam. Trong sb céc ca tir vong
vi ung thu ¢ ca hai gidi, ung thu gan chiém ti
1¢ cao nhat v&i hon 22%, tiép theo 1a ung thu
phdi voi 18%, va ung thu da day voéi hon 13%
(Hinh 2A).

Ci hai gioi

Tt vong

Hinh 2. Ti 18 s6 ca méc m&i va tir vong do ung thu ctia Viét Nam nam 2018 ¢ (A) ca hai gioi, (B) nam gidi, va (C) nir gidi.
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Tinh riéng & nam gidi, ti 1& mac méi va tir
vong do ba loai ung thu gan, phé)i va da day tham
chi con cao hon ti 18 nay ¢ hai giéi, chiém gan
59% s6 ca mac méi va 62% s ca chét vi ung thu
& nam gidi nam 2018. Cu thé, cac ca tir vong vi
ung thu gan chiém t6i 27,8%, theo sau 1a phoi
(20,8%) va da day (13,3%). Hai loai ung thu c6
ti 1& tir vong tiép theo la ung thu dai truc trang
(5,8%) va miii hong (4,4%) (Hinh 2B).

O nir gidi, ung thu va 1a loai ung thu co
ti 16 mic m&i cao nhat, chiém hon 20% téng
s6 ca ung thu mac méi ¢ nir trong nam 2018.
Tiép theo 1a ung thu dai truc trang (9,6%),
phdi (9,4%), da day (8,6%), va gan (7,6%).
Tuy nhién, vé ti 18 tir vong, 4 loai ung thu va
(13,9%), phoi (13,5%), gan (13%) va da day
(12,9%) co ti 1é twong duong nhau, chiém xap
xi 13%, riéng ung thu dai tryc trang co ti 1€ gy
chét thap hon, chiém 9,1% tong sd ca tir vong
(Hinh 2C).

So sanh tinh trang ung thw ¢ Viét Nam véi cac
nudc trong khu vuc

Ti l¢ méc mdi va ti l¢é tir vong do ung thw o
Viét Nam va cdc nwdoc trong khu vuc

Tinh chung cho ca hai gi¢i, ndm loai ung thu
co ti 1€ tor vong cao nhat & Viét Nam lan lugt
12 ung thu gan (22,1%), phdi (18%), da day
(13,1%), dai tryc trang (7,1%) va vu (5,3%)
(Hinh 2A). PBay cting 1a 5 loai ung thu co ti 1€
tr vong cao nhét trén toan thé gidi, chiém hon
50% tong sd ca tr vong vi ung thu toan cau
(Hinh 1A). O Péng Nam A, 5 loai ung thu c6
ti 1¢ tr vong cao nhat duoc xép theo thu ty 1an
lugt 12 phdi (16%), gan (14%), dai truc trang
(8,3%), vii (8,1%) va co tir cung (5,7%), chiém
52% tong sb cic ca tir vong vi ung thu trong
khu vuec.

Ti 1é mac méi va ti 18 tir vong chuin hoa
theo d6 tudi (ASR) cia cac nudc Pong Nam
A duoc trinh bay trong Bang 1. Theo do, ti 1&
méic méi cia Viét Nam nam 2018 1a 151,4 ca,
xép thtr 99 trong tong sé 185 nude dugc danh

gid. So sanh véi cac nude trong khu vuc Dong
Nam A, ti 16 mic mdi cua Viét Nam & vao mirc
trung binh, thip hon 5 nudc Singapore, Brunei,
Philippines, Thai Lan va Lao, cao hon 5 nudc
con lai (Bang 1). Vé ti 18 tur vong, Viét Nam
xép thu 56, voi 104,4 ca tir vong. So véi cac
nudc Dong Nam A khac, Viét Nam co ti 18 tur
vong vi ung thu twong d6i cao, chi thap hon
Singapore va Lao, twong duong véi cac nudce
Thai Lan va Philippines, va cao hon so vdi 6
nudc con lai.

S6 ca mic mdi, s6 ca tir vong tinh trén
100.000 déan va ti 1¢ giita s6 ca mac méi va tir
vong do ung thu nam 2018 cua Viét Nam va
mot s6 nude trong khu vyc ciing nhu ctia Pong
Nam A va thé gi6i néi chung dwogc trinh bay
trong Hinh 3. Theo d0, Singapore ¢ s6 ca mic
méi cao nhét trong sb cac nude duge so sanh
v6i gan 249 ca, cao hon ca trung binh chung
cua thé gidi (voi gan 198 ca). So véi cac nudc
trong khu vic Dong Nam A (trung binh 1472
ca), Viét Nam co ti 1¢ sb ca ung thu méic moi
0 muc trung binh véi 151,4 ca, cao hon so voi
Indonesia va Myanmar, nhung thap hon so véi
Philippines va Thai Lan. Dong Timor 1a qudc
gia c6 ti 16 mic mai thap nhat khu vuc véi 84,3
ca, va xép thu 181 trong tong s6 185 quéc gia
(Bang 1, Hinh 3).

Ti I¢ tor vong do ung thu cua Viét Nam la
104,4 ca, cao hon so véi ti 1€ tir vong trung binh
cta thé gidi (101,1 ca) va khu vuc Pong Nam
A (94,7 ca). Ti 1¢ tr vong trung binh cta Viét
Nam tuong duong voéi Philippines (104,2 ca) va
Théi Lan (104,8 ca), cao hon so voi Myanmar
(98 ca) va Indonesia (84,1 ca), thdp hon so véi
Singapore (117,6 ca) va Lao (115,9 ca). Nhu vay,
Poéng Timor 1a qudc gia co ti 1& tir vong vi ung
thu thép nhat trong khu vuc voi 61,8 ca, xép tha
175 va cao nhat 1a Singapore voi 117,6 ca xép
thr 28 trong tong s6 185 qudc gia tham gia khao
sat (Bang 1, Hinh 3).
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Bang 1. Ti 1€ mic mai, ti 18 tur vong chuén hoa theo d6 tudi (ASR) va xép hang

cua cac nu¢c Dong Nam A

. Mic méi Tir vong

STT Quoc gia ; ; . ; ; e

Xeép hang | S6 ca/100.000 nguwoi | Xép hang | S6 ca/100.000 nguoi
1 Singapore 42 248.9 28 117,6
2 Lao 97 154,3 33 115.9
3 Théi Lan 92 158,2 54 104,8
4 Viét Nam 99 151,4 56 104,4
5 Philippines 89 163,3 58 104,2
6 Brunei 59 220,2 64 102,3
7 Myanmar 120 130,9 71 98
8 Campuchia 128 124 73 97,7
9 Malaysia 110 139,9 111 85,5
10 Indonesia 113 136,2 115 84,1
11 Dong Timor 181 84,3 175 61,8

Xét vé ti 18 s6 ca tir vong trén s6 ca mic moi,
Singapore 1a nudc c6 ti 1 thip nhat trong khu vuc
v6i khoang 47,2%, thap hon trung binh cta thé
2161 (51%) va khu vuc (64,3%). Ti 1€ nay cua Viét
Nam 1a 69%, cao hon so véi Indonesia (61,7%),
Philippines (63,8%) va Thai Lan (66,2%), thap
hon Myanmar (74,9%) va BPong Timor (73,3%).
Pang chu y 14, mic du Singapore 12 nudc c6 tong
sO ca mic moi cao nhat trong khu vuc nhung ti
18 s6 ca tir vong trén sb6 ca mic mai lai thép nhéat;
nguoc lai, Pong Timor 1a nudc ¢6 tong sd ca mic
méi thap nhat trong khu vic nhung ti 1& nay lai
gan nhu cao nhat (Hinh 3).

Trén thuc té, ngoai yéu td di truyén, con co
nhiéu yéu tb tac dong dén su khac biét vé ti 18 nay
giita cac qudc gia, hay tham chi 1a giita cac ving
trong cting mot dat nude, bao gom: khu vuc sinh
song, thoi quen sinh hoat, kha ning tiép cén céac
dich vu chan doan va diéu tri, tudi va giai doan
phat hién bénh, v.v. [10, 11]. Cu thé, & cac nude
phat trién, nho dich vu y té tot cung véi théi quen
tham kham strc khoe dinh ky cia ngudi dan, ung
thu thuong duoc phat hién ¢ giai doan sém, giap
cai thién hi¢u qua diéu tri cling nhu tudi tho cua
bénh nhan ung thu. Két qua 13, mic du ti 18 sb
ca ung thu mac méi dugc phat hién & muc cao

nhung do ti 1& séng sot cao, ti 1& sb ca tir vong
trén s ca mac méi ¢ nhitng nudc nay thudong
thap. Nguoc lai, & nhimg nuéc kém phat trién
hon, ung thu thuong dugc phat hién ¢ giai doan
tuong d6i muodn khi khdi u da xam 1an hoic di
can, dan dén kha ning song sot thap; va do do, ti
1¢ s ca tir vong trén s6 ca mic méi thuong & muc
cao. Trong nhitng nim gan déy, cting v4i su phat
trién cac ky thuat chan doan va diéu tri, ti 1 séng
sot cia bénh nhan ung thu dang c6 xu huong
tang. Cu thé, & mot s6 nudc, ti 1é nay da ting
t6i 5% cho ung thur gan, tuyén tuy, va phoi [12].
Dbi v6i hau hét cac loai ung thu, ti 16 bénh nhan
ung thu sdng sot sau 5 ndm ciia My, Canada, Uc,
New Zealand va mot 6 nudc Chau Au nhu Phan
Lan, Iceland, Na Uy va Thuy Dién duy tri & mirc
cao nhat trén thé gidi [12].

Ti I¢ gidi tinh & cdc ca méc méi va tiv vong 6
Viét Nam va mét so nwoc trong khu vue

Ti 18 gidi tinh (nam/nit) thé hién muc d6 chénh
1éch vé su phan bo gi6i tinh trong cac ca mic méi
va tir vong do ung thu. Biéu d6 Hinh 4 thé hién ti
1€ gidi tinh cua Vi¢t Nam, mdt s6 nudce trong khu
vuc Pong Nam A, ti 18 trung binh chung cua khu
vuc Dong Nam A va thé giéi. Theo d6, & hau hét
cac nudc, ti 16 mic méi va tir vong & nam gi6i
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déu cao hon so vé6i nit gidi. Trung binh chung &
khu vuc Dong Nam A noéi riéng va trén toan thé
gidi néi chung, ti 16 mac méi cta nam cao hon
mot chiit so véi nit, 1an luot 1a 110% va 120%;
tuy nhién ti 1¢ tir vong & nam gidi lai cao gan gap
rudi & nit (twong ung 1a 143% va 148%,).

So véi cac nude trong khu vue, sy chénh léch
vé ti 18 gidi tinh & cic ca mac mébi va tir vong
& Viét Nam 1a cao nhét, voi ti 1& nam/nit trong
céc ca mic méi va cac ca tir vong lan luot 1a gan
150% va 204%. Piéu nay co nghia 1a sé nam
gi6i mac moi va tir vong do ung thu cia Viét

250%
200% A
150% -

100%

Ti 1¢ gii tinh nam / nit (%)

50% 4

Nam lan luot gip rudi va gp doi so vdi nir gidi,
cao hon nhiéu so véi mirc trung binh chung cua
khu vuc va thé gi6i. Dic biét, ¢ Viét Nam, ti 1¢
tr vong do ung thu gan (27,8%) va ung thu phoi
(20,8%) ¢ nam gidi dac biét cao, chiém dén gﬁn
50% sd ca tir vong vi ung thu ¢ nam gi6i (Hinh
2). Mot trong nhitng nguyén nhan dan dén ti 1¢
tor vong do hai bénh nay cao mot cach dot bién
¢ nam gidi la do thoi quen st dung rugu bia va
thudc 14 - dugc biét nhu 13 hai tic nhan 16i séng
lam ting nguy co mic va tir vong do ung thu
gan va phoi.

=s@==Mic méi ===@==Tir vong

0%
S
AQ’} Q \\Q \obo ‘QQ

& & & 'Y’ &

< W
- v Ot “‘}Q@ é‘b <
J

&

Hinh 4. Ti 1€ gi6i tinh ¢ céc ca méic méi (dudng nét lién) va cac ca tir vong (duorng nét dut)
& mot s6 nude Pong Nam A, ti 1¢ trung binh khu viuc Pong Nam A va toan thé gidi.
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Két luan
Theo dir licu GLOBOCAN 2018 xay dung

boi IARC, Viét Nam hién dang xép thir 56 vé
ti 1& tir vong do ung thu trong tong s6 185 nudc
duogc khao sat vai 104,4 ca, cao hon ti 1€ tir vong
trung binh chung cua thé gidi va khu vuc Dong
Nam A; trong d9, ti 18 tir vong do ung thu gan va
ung thu phéi 1a dic biét cao, 1an luot chiém 22%
va 18% tong sb ca tir vong do ung thu trén toan
quéc. Thém vao do, ti 18 s ca ti vong trén s6 ca
mic méi clia nudc ta ciing twong dbi cao, cao
hon so véi ti 1¢ chung trén toan thé gidi cling nhu
khu vuc. SO liéu nay cho théy, viéc tham kham
stic khoe tong quat dinh ky va tim soat mot s6
loai ung thu pho bién dic biét 1a ung thu gan va
phoi s& gitip giam thiéu nguy co tir vong do ung
thu. Thém vao do, viéc cai thién va chuin hoa
cac phuong phap chan doan va diéu tri ung thu 1a
hét sirc can thiét gitp chan doan sém va cai thién
ti I€ séng sot cling nhu tudi tho cua bénh nhan
ung thu.
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Tém tit

Nghién ciru nay dugc thuc hién dé xem xét nhimng yéu t nao anh huong dén viéc tiép can dich vu tai chinh toan dién qua
dich vu ngan hang cta khach hang c4 nhan trén dia ban tinh Quang Ngai. Két qua phan tich dir liéu tir khao sat 325 khach
hang cho thiy cac yéu t6: Muc dich mé tai khoan ngan hang va D& sir dung san phdm ngan hang c¢6 anh huéng dang ké
dén Tén suét st dung dich vu ngan hang (hay tiép can dich vu tai chinh); trong khi d6, Thuan tién va Kha ning tiép can
chi nhanh ngéan hang khong c6 anh hudng.

Tur khéa: Tiép can tai chinh toan dién, tai khoan ngan hang, dich vu ngan hang.

Abstract

This article aims to investigate the factors that affect the usage of bank services in increasing financial inclusion in Quang
Ngai province. Data analysis from a survey of 325 consumers shows that factors such as Purpose of opening a bank
account, easiness in accessing a bank’s products have a significant effect on usage of bank services; at the same time,
convenience and physical distance of bank branches have no effect.

Keywords: Financial inclusion, bank account, bank services.

1. Pt van dé

Thic day “tai chinh toan dién” dang 1a xu
huéng méi cua cac nudc trén thé gidi, nham ning
cao kha ning tiép can dich vu tai chinh ngan
hang cho nguoi dan va doanh nghi¢p thuan tién
v6i chi phi hop 1y nhat. Béi v6i cac ngan hang
thuong mai, phat trién tai chinh toan dién dong
nghia v6i co hoi da dang san pham dich vu va
mé rong co s khach hang mot cach bén vimg.

Email: nguyenthithutrinh@tckt.edu.vn

Do d6, dé thic déy tai chinh toan dién, bén canh
viéc nang cao sy hiéu biét ciia ngudi dan vé linh
vuc tai chinh va céc dich vu tai chinh ngan hang,
thi phat trién cac to chic cung tmg dich vu tai
chinh va nhiing loai hinh dich vu ngan hang phu
hop la v6 cung quan trong. Dudi géc do tai chinh
c4 nhan, viéc xem xét cac nhan to anh hudng dén
dap Umg kha ning tiép can dich vu tai chinh toan
dién thong qua cac hoat dong cung cip dich vu



N.T.T.Trinh, L.H.N.Nguyén / Tap chi Khoa hoc va Cong ngh¢é Dai hoc Duy Tdan 01(32) (2019) 10-16 11

tai chinh ctia ngén hang thuong mai 14 hét stc
can thiét. Tinh Quéang Ngai hién co gﬁn 1,3 triéu
dan, da sb trong d6 tudi lao dong nhung phan
b6 khong dong déu giira cac ving; phan 16n tap
trung ¢ nong thon, trinh dg dan tri dugc nang cao
trong nhirng ndm gan day nhung van & mirc thap
dac biét 1a vung sau, vung xa vi vay kha nang
tiép can véi cac dich vu tai chinh ngan hang con
nhiéu han ché; trong khi d6, hién c6 dén 15 ngan
hang thuong mai hoat dong cung cip nhiing san
pham dich vu tién té twong dong nhau nén cic
ngan hang phai canh tranh khéc 1iét dé co thé ton
tai phat trién va hoat dong co 1ai. Vi vay, trong
pham vi ctiia nghién clru nay, nhém téc gia tap
trung nghién ciru nhitng nhéan té anh huéng dén
tiép can tai chinh toan dién thong qua cac dich vu
tai chinh ngan hang tai cac ngan hang thuong mai
trén dia ban tinh Quang Ngai, trén co s¢ do dua
ra nhitng goi ¥ nhdm gitp cac ngan hang thuong
mai ndy c6 dinh hudng, ké hoach hop ly dé nang
cao kha ning tiép can tai chinh ca nhan mot cach
toan dién.
2. Co s& ly thuyét va mé hinh nghién ciru dé
Xuét

2.1. Co s¢ Iy thuyét

Tiép cdn tai chinh hay tai chinh toan dién
(Financial Inclusion - FI) 1a viéc cung cip dich
vu tai chinh phu hop, thuan tién cho ca nhan (ho
gia dinh) va doanh nghiép. Noéi cach khac, tai
chinh toan dién 1a tao diéu kién cho cac doanh
nghiép va ca nhan co thé tiép can dugc thi truong
tai chinh chinh thtrc tir 46 s& gép phan thic day
viéc phan bd va st dung nguén lyc ¢6 hi¢u qua,
nham thuc ddy ting trudng kinh té, giam nghéo.
Tai chinh toan dién tao diéu kién cho céac ca nhan
tich lity cho twong lai va c6 thé tao 6n dinh tai
chinh cho quéc gia, do ty 1¢ tién giri ngan hang
cao s& gitup cho hé théng ngan hang 6n dinh trong
thoi ky kho khan (Han va Melecky, 2013). Ngan
hang Thé gidi (2017) dua ra khai niém tai chinh
toan dién phat sinh tir goc do nguoi dan va doanh
nghiép: D6 1a qua trinh cung cap c6 trach nhiém

va bén vimng cac san pham hay dich vu tai chinh
hiru ich, phu hop kha nang cho moi ca nhan va
doanh nghiép nham dap Gng nhu cau caa ho vé
giao dich, thanh todn, tiét kiém, tin dung va bao
hiém. Nhu vay, c6 thé noi Tai chinh toan dién 1a
xu thé dua cac dich vu tai chinh chinh thuc (tai
khoan ngan hang, tiét kiém va tin dung) dén cho
moi ddi twong, dic biét 1a cac ddi twong kho khan
nhat do gip phai cic rao can nhu thu nhap vdi chi
phi hop 1y cho ca nguoi ding va don vi cung cip
dich vu (Hannig va Jansen 2010; Khan, 2011 va
Sarma, 2015).

2.2. Mt s6 nghién civu truwée diy

Nghién ctru cua Prabhakar Nandru va cong
su (2015) da chi ra cac yéu t6: Muc dich mé tai
khoan ngan hang va d& sir dung san pham ngan
hang déu c6 anh huong dén tan suat st dung dich
vu ngan hang cua khach hang cd nhan. Nghién
ctru ctia Allen va cong su (2012) cho thiy Quyén
sO hitu tai khoan, Sir dung tai khoan dé tiét kiém,
Thuong xuyén st dung tai khoan (dugc dinh
nghia 13 ba lan rat tién mdi thang) 1a yéu to co
anh huong dén viéc sir dung dich vu ngén hang
cua khach hang. Nhom tac gia Efobi (2014) da
thuc hién mot nghién ctru va chi ra cac yéu td Sur
dung dich vu ngan hang, St dung tai khoan dé
tiét kiém va Tan sudt rat tién ngan hang c6 anh
huong dén dén viéc st dung dich vu ngan hang
cua khach hang. Theo Arora (2012), trong mot
nghién ctru vé “do luong truy cdp tai chinh”, da
xem xét ba bién: Truy cép vat 1y hodc kich thudc
tiép can (do luong bang cach tham nhap chi
nhanh va xam nhap ATM), kich thudc giao dich
(dugc do theo dia diém dé md tai khoan ngan
hang, ) lugng tai li¢u can thiét dé mo tai khoan
ngan hang) va chi phi giao dich (dugc tinh bang
chi phi ngan hang cho khach hang truy cap dich
vu ngan hang) duoc dua vao nhu 1a thude do tiép
can tai chinh toan dién. Trong nghién ctru cua
Dr. Vidya Suresh & Dr. Lakshmi Kalyanaraman
(2018) ciing da chi ra cac yéu t6: Muc dich m&
tai khoan ngan hang, Thuan tién, D& str dung san
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pham ngan hang va Khoang cach dén chi nhanh
déu c6 anh huodng dén tan suit sir dung dich vu
ngan hang cua khach hang ca nhan.

Trén co so tong két cac nghién ciru trude
day tac gia xay dung mo hinh nghién ctru dé xuét:

Muc dich mé tai khoin NH
1

Thuén tién 2

‘ H3

F/

Tén suét sir dung
dich vu ngin hang

D& sir dung sdn phim NH 4

R

Kha niing tiép cin chi nhanh NH

Hinh 1. M6 hinh nghién ctru theo cac gia thiét

[H1] Muc dich mo tai khoan ngan hang: mot
tai khoan ngan hang dong vai tro6 quan trong, giap
dé dang chuyén tién, kiéu hbi va thanh toan... N6
ciing khuyén khich khai niém tiét kiém tién va
tiép can tin dung ngan hang (Demirguc-Kunt &
Klapper, 2012) ¢6 dnh hwong tich cuc téi Tan
sudt sir dung dich vu ngdn hang.

[H2] Thudn tién: Tinh thuan tién cta cac dich
vu ngan hang 1a diéu can thiét cho khach hang
tiém nang, d6 1a thuéc do bang sb luong diém
truy cdp, chang han nhu chi nhanh ngan hang va
thuén tién dé su dung may ATM trong mot khu
vuc (Rahman, 2013). Thuan tién co anh huong
tich cwc t6i Tan sudt sie dung dich vu ngdn hang.

[H3] Dé sir dung san pham ngdan hang: La
muc d0 ma mot ca nhan tin réng viéc su dung
dich vu ngan hang 1a khéng can phai nd luc thé
chét va tinh than (Davis, 1989). Nghia 1a mirc d6
khach hang cam thay céac dich vu tai chinh ngan
hang d& dang tiép can, dugc huéng dan d& hiéu
va thao tac sir dung don gian co anh huong tich
cue t6i Tan sudt sir dung dich vu ngdan hang.

[H4] Kha ndng tiép cdn chi nhanh ngdn hang:
Khoang cach dén ngan hang 13 yéu t6 quyét dinh
quan trong trong viéc tiép can tai chinh dich vu
(Topoworski, 1987) co anh hwong tich cuc toi
Tan sudt sir dung dich vu ngdn hang.

3. Két qua nghién ctru va thao luin
Nghién ctru st dung két qua ctia mot sd nghién
clru nude ngoai dé xay dung thang do va bang

cau hoi phu hgp vai thi truong Quang Ngai. Dir
liéu sau khi thu thap s& dugc xt 1y trén phan mém
SPSS 20.0. Céc tap bién quan sat cu thé (11 phat
biéu) duoc do luong trén thang do Likert 5 diém,
thay d6i tir 1 (hoan toan khong dong y) dén 5
(hoan toan dong ).

Nghién ctru duge thuc hién nham muc tiéu
xéac dinh cac yéu t6 anh huong dén tiép can dich
vu tai chinh toan dién cia khach hang cé nhan, tr
d6 dé xuat mot s6 chinh sach dé gop phan giup
cac ngan hang thuong mai phat trién toan dién
céc san pham tai chinh ciia ngan hang va mo rong

co s& khach hang.
Bang 1. Pic diém dbi twong nghién ctru

Pic diém Phin loai Tinsé | Ty 1§
Nam 134 | 41,2%

Giéi tinh
Nit 58,8%
Dudi 18 37 11,4%
Tir 18 - 23 tudi 109 33,5%
.| T 24 - 29 tudi 73 22,5%

Do tuoi -

Tir 30 - 35 tudi 57 17,5%
Tir 36 - 40 tudi 31 9,8%
Trén 40 tudi 18 5,3%
Phé thong 75 23,1%
Trinh @0 |, 43ne | dai hoc 216 | 66,5%

hoc van
Trén dai hoc 34 10,4%
Dudi 5 trigu/thang 122 | 37.4%
Thu nhap | Tt 5 - 10 triéu/thang 147 45,3%
Trén 10 tri¢u/thang 56 17,3%
TONG CONG 325 100%

(Ngudn: Két qua phan tich dit liéu cua tac gia)
Véi phuong phap chon mau thuan tién, 350
bang cau hoi duoc g di, tir thang 9 dén thang
10/2018. Két qua thu vé 325 bang hop 18 va duoc
sir dung cho phan tich, dam bao ¢& mau 16n hon
kich thudc tbi thiéu. Nhiing thong tin co ban trén
cho thdy sb khach hang tham gia khao sat kha
phil hop va ¢ thé dai dién cho tong thé nghién
clru.
Thang do cic yéu td trong nghién ciu
dugc nhom tac gia danh gia bang hé sd tin cdy
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Cronbach’s Alpha. Qua két qua kiém dinh cho
thdy cac thang do déu co cac hé sb tuong quan

Béng 3. Két qua phan tich nhan t&

Bién quan sat

Hé sb tai

bién tong 16n hon 0,3 va hé s Cronbach’s Alpha nhan t6
16n hon 0,7 (0,713 dén 0,825). Do d6 céc thang | \yp, | Tai khoan ngan hang rdt hiw ich dé| o
do nay déu dat do tin cdy, va dugc st dung trong Ilzol V? t;ndcua khaCh;anf (IIﬁH) o
, n L n LA ¢6 thé dugc vay nhanh chong khi
budc phan tich nhan t6 EFA. MD3 | i khoan ngén hang 0,766
Bang 2. Két qua phan tich Cronbach’s Alpha Mp1 | €0 tai khoan ngan hang gip khach | -
hang hudng nhicu loi ich ’
S6lugng | Cronbach’s Giir tai khoan ngan hang rat hitu ich
Thang do v g g rat hitu ic
g bién Alpha MD2 | o myc dich tiét kigm 0,699
Muyc dich mé tai khodn Gio 1am viéc ciia ngan hang la rat
A 04 0,777 vl Mud
ngan hang (MD) T12 thuén tién dé giao dich 0,884
Thuén tién (TT) 03 0,825 TT1 | Mo tai khoan ngan hang rat dé dang 0,861
D& sir dung san pham TT3 Thodi mai khi str dung may ATM rit 0.820
ngan héﬁg (SD) 03 0,798 tién mat 24/7 & moi noi ’
- Céac chwong trinh bao hiém thong
A na ep ca D1 . AT s s AL 1% 1 4
gll;an?g;% 222;?3% (KN) 03 0,713 S qua cac ngan hang 1a rat d¢ dang 0,79
- - SD2 Vay gido duc thong qua cdc ngén 0.832
Tan suat st dung dich vu 03 0. 784 hang c6 1ai suat thap ’
ngan hang (TS) ’ Tin dung tiéu dung thong qua ngan
SD3 hang rat d¢ dang 0,821
Ngudn: Két qua phan tich dir liéu cua tac gia ; ; ST R
) ) KNI Kh(?gng“cach vat 1y dén cac ATM rat 0.797
Két qua phan tich nhan t6 kham pha EFA cua thoai mai i
thanh phan cho thdy tir 11 bién do luong thudc 4 | KN2 ;gntf;of‘;i chi nhanh ngdn hang xat| g 9o
nhan t0 trén da trich vao 4 nhan t6 gitr nguyén goc (x| Mang Iugi chi nhinh ngin hang, 0766

4 nhan tb nay trong khung nghién ctru dé xuit tai
Eigenvalue = 1,058 (>1) va phuong sai trich la
67,824% (>50%), cho thay cac bién quan sat déu
c6 hé s6 tai nhan t6 va phr:in chénh léch dat yéu cau.
Bén canh do, hé s6 Keiser-Meyer-Olkin (KMO) 1a
0,782, c6 gi tri Sig. rat nho (Sig. = 0,000) cho thiy
két qua phén tich nhan t6 1 dang tin cy.

ATM dugc phéan bd rong khip

Nguon: Két qua phan tich dir lidu cua tac gia

Két qua phan tich nhan t6 cta thang do Tan
suat st dung dich vu ngan hang c6 hé sé6 KMO

>0,5, gia tri Sig. 1a rat nhé va phuong sai trich
>50% cho thay phan tich nhan t6 1a dang tin cay.

Bang 4. Két qua phan tich nhan t6 Tan sut sir dung dich vu ngan hang

Nhints | KMO | Sig. | Fhwong Bién quan st Hé sb
sai trich :
Tin suét T.§3: Thuqng xuyén su'dung tai khoan ngan hang dé thuc 0.893
sit dung . hién cac giao dich tai chinh
dich vu 0,656 | 0,000 | 69,873% TS2: Thudng xuyén dén ngan hang dé gui tién tiét kiém 0,820
ngan hang TS1: Thuong xuyén dén ngan hang dé rut tién 0,792

Sau khi phan tich nhan té va kiém dinh cac
thang do, cac gia thiét mo hinh nghién ctru chinh
thirc nhu sau:

Ngudn: Két qua phan tich di liéu cua tac gia

Muc dich mé tai khoan NH

Thuin ti¢n

D& sir dung san phim NH

Tén suét sir dung
dich vu ngian hang

Kha niing tiép can chi nhanh NH

Y/

Hinh 2. M6 hinh nghién ctru chinh thirc
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Phan tich tac dong cua céc bién doc lap dén
Tan suét str dung bang phép hdi quy boi.

Béng 5. Két qua phan tich hdi quy

: He
H¢ s0 chua s0 da T Si
Bién chuan hoa chuan &
B hoa
Sai §6 Beta
chuan
(Hang
% 0,592 | 0,141 4,183 | 0,000
s0)
MD | 0,109 | 0,024 | 0,150 | 4,585 | 0,000
! TT 0,041 | 0,029 | 0,043 | 1,419 | 0,157
SD 0,703 | 0,032 | 0,772 | 22,051 | 0,000
KN | -0,012 | 0,023 |-0,017 | -0,527 | 0,599
R2=0,725; R? hiéu chinh = 0,721;
Gia tri F = 210,526 (Sig.= 0,000).

(Nguon: Két qua phan tich dit liéu ciia tac gid)
Bang 5 trinh bay mé hinh hdi quy da bién day
du vé cac yéu t6 anh hudng dén tiép can dich vu
tai chinh toan dién cua khach hang ca nhan. M6
hinh gdm 4 bién doc 1ap va 1 bién phu thudc.
Két qua phan tich hdi quy & Bang 5 cho thay
R? hiéu chinh =0,721. Kiém dinh F cho thiy mtrc
¥ nghia Sig. = 0,000. Vay m hinh hdi quy phu
hop vé6i dit liéu thu thap dugc. Hé s xac dinh
hiéu chinh cho thy d6 tuong thich ctia mé hinh
1a 72,1%, hay cac bién doc lap giai thich duoc
duoc 72,1% phuong sai ctua bién phu thudc. Nhu
vy két qua hoi quy cho thdy Téan suat st dung
dich vu ngéan hang chiu tac dong boi 2 yéu td do
1a Muc dich mé tai khoan ngan hang, Dé sir dung
céc san pham cta ngan hang va c6 ¥ nghia thong
ké khi dua vao phan tich do ¢6 mtrc y nghia Sig.<
0,05. Con yéu t6 Thuén tién va Kha nang tiép can
chi nhanh ngan hang khong c6 y nghia thong ké
trong md hinh phan tich do c6 murc y nghia Sig. =
0,157 va Sig. = 0,599 > 0,05. Két qua nay tuong
duong vo1 nghién ctu cua Prabhakar Nandru,
Byram Anand & Satyanarayana Rentala (2015),
dong thoi phu hop véi nghién ctu cia Vidya
Suresh & Lakshmi Kalyanaraman (2018) cho
théy sy anh hudng dén tiép can dich vu tai chinh
toan dién cua khach hang ca nhan tai tinh Quang

Ngai voi mot s6 khu vuc & An D6 1a nhu nhau.

Nghién ctru dd dua ra mé hinh vé nhiing yéu
td anh hudng dén tiép can dich vu tai chinh toan
dién ctua khach hang cé nhan dya trén nhitng mo
hinh 1y thuyét c6 sin, két qua ctia mot sé mo hinh
nghién ctru trén thé gidi, dong thoi dwa vao thuc
trang phat trién cua dich vu tai chinh. Két qua
nghién cuu dinh lugng phu hop vdi nghién cuu
dinh tinh, h¢ s6 Beta chuén hoé cho biét mirc do
tac dong cua ting bién phu thudc déi véi bién
doc 1ap. Trong md hinh, yéu t6 D& sir dung cac
san pham ctia ngan hang tic dong dén Tan suat
sir dung dich vu ngan hang cao nhat do c6 hé
sd Beta 16n nhit (Beta = 0,772) va cudi cung 1a
yéu t6 Muc dich mé tai khoan ngan hang (Beta
=0,150).

Ngoai ra, két qua phan tich su khac biét trong
tan suét st dung dich vu ngan hang cua khach
hang khac nhau vé dic diém nhan khau hoc cho
thiy: Kiém dinh Independent - Sample T - Test
dbi voi bién gidi tinh, thong ké Levene ¢6 mirc ¥
nghia 1a 0,520 > 0,05 chirng t6 khong c6 su khac
biét vé phuong sai trong tan suit sir dung dich vu
ngan hang cua khach hang.

Bang 6. Kiém dinh ANOVA céc bién kiém soat

Bién kiém soit | Thong ké Levene | Mirc y nghia
Do tudi 0,151 0,566
Nghé nghiép 0,418 0,879
Trinh d6 0,072 0,582
Thu nhép 0,006 0,561 (Welch)

(Nguon: Két qua phan tich dir liéu cua tc gid)

Kiém dinh phuong sai nhom d6 tudi, nghé
nghiép, trinh d6 cho thiy Sig. thong ké Levene
déu > 0,05 nén ¢ do tin cay 95% két qua phan
tich phuong sai (ANOVA) c6 thé sir dung. Phan
tich phuong sai mot yéu to ddi véi cac bién “do
tu6i”, “nghé nghiép” va “trinh d6” déu c6 mirc ¥
nghia > 0,05 cho thay khong ton tai sy khac biét
c6 ¥ nghia thong ké ddi voi cac nhoém khac nhau.
Dbi véi bién Thu nhap co6 Sig. théng ké Levene
< 0,05 do d6 khong thé sir dung bang ANOVA
ma s& di vao kiém dinh Welch cho trudng hop
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vi pham gia dinh phuong sai dong nhat. Két qua
sig kiém dinh Welch > 0,05 (0,561) nén khong
c6 su khac biét c6 y nghia thong ké dén tan suat
st dung dich vu ngan hang cta khach hang khac
nhau.

Diéu nay cho thiy rang gidi tinh, do tudi, nghé
nghiép, trinh d§ va thu nhap khong anh huong
dén tan sudt st dung dich vu ngan hang cua
nhiing khach hang khéc nhau.

4. Két luan

Nghién ctru ndy tap trung vao cac yéu té anh
huong dén tan suat str dung dich vu ngan hang
ctia khach hang c4 nhan ¢ Quang Ngii. Két qua
cho thdy nhan té muc dich mé tai khoan ngan
hang va dé& dang st dung cic san pham ngan
hang anh huong dang ké dén tan sé s dung
dich vu ngan hang. Nghién ctu cling phat hién
ra rang khach hang dén ngan hang rat thuong
xuyén dé gui tién tiét kiém. Bén canh d6, hau
hét nguoi tra 161 déu quan tdm vé viéc st dung
mot s6 san pham ngan hang cu thé 1a khoan vay
gido duc va cac khoan vay thé chap thong qua
ngan hang. Hon nita, nghién ciru cho thiy rang
tat ca nguoi tra 10i déu st dung tai khoan ngan
hang cuia ho rt thuong xuyén dé tiét kiém tién
va rat tién. Do do6, dé khach hang cam nhén
duoc su thuan tién, dé dang ngan hang can dam
bao thu tuc gidy to don gian, quy trinh giao dich
nhanh chéng va c6 hudng dan chi tiét trong sudt
qua trinh thuc hién giao dich. Déng thoi, cac
ngan hang can thyc hién tu van tin dung va co
céc chuong trinh quang ba dé tao nhan thic cua
khach hang vé cho vay va st dung dich vu ngan
hang mot cach hi¢u qua.

Nhitng phat hién cta cac nghién ctru trong
tuong lai c6 thé lam ndi bat tAm quan trong tuong
d6i cuia cac yéu to quyét dinh dén viéc tiép can tai
chinh qua dich vu ngan hang ¢ khu vuc khac. Cac
ngan hang c6 thé sir dung két qua cua cac nghién
ctru nhu vay dé dua ra cac chién lugc dé tang tiép
can tai chinh & cac tinh khac nhau.
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Nghién ctru kién thirc v€ so cap ctru ban dau cua sinh vién
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Tém tit

Kién thic day dii vé so cap ctru ban dau dé xir 1y trong cac truong hop khan cap ddi voi sinh vién 1a rat can thiét. Nghién
ctru duoc thue hién nham tim hiéu kién thirc va nhu cdu dao tao cta sinh vién vé so cép ctru ban dau. Nghién ctru duoc
tién hanh vao thang 3 nam 2016 trén 610 sinh vién dai hoc trén dia ban thanh phd Da Ning. Nghién ciru st dung bang cau
hoi duoc thiét ké dé danh gia nhu cau va tim hiéu kién thirc vé so cip ctru ban déu ¢ 12 chu dé: Dinh nghia SCCBD, sb
dién thoai trung tam cép ctru, CPR, chay mau, bong, di vat duong tho, gy xuong, chin thuong phén mém, rin cin, chay
méu cam, tai bién mach mau nio, co giat. Két qua nghién ctru cho thiy diém trung binh vé kién thirc so cip ctru ban dau
ctia sinh vién 1a 7 £ 1,93 (7/12 cau hoi), ty 1¢ sinh vién tra 1oi dwoc dang trén 70% tong sé cau hoi 1a 27,4%. Mot sb yéu
t6 lién quan dén kién thirc so cip ctru ban dau cta sinh vién d6 1a tudi, nganh hoc, chirc vu trong 16p, sinh vién tu nhan
thiy su can thiét cua k¥ nang so cap ciru ban du, nhu cau vé dao tao/ tip hudn so cap ctru ban dau va tham gia so cap ctru
ngudi bi nan trong 1 nam qua. S6 sinh vién d3 dugc dao tao vé SCCBD chi chiém 25,7%, nhu ciu dao tao/ tap huén cua
sinh vién vé SCCBP chiém dén hon 90%. Két qua nay dat ra mot nhu cau cap thiét trong ddo tao, truyén thong k¥ ning
s0 cAp ciru ban dau & sinh vién trén dia ban thanh phd Da Néng.

Tuwr khoa: So cap ctru ban dau, kién thirc, sinh vién dai hoc

Abstract

The knowledge of first aid to handle emergencies is very essential for students. Therefore the research was conducted to
investigate students’ knowledge and the training needed on first aid. A cross-sectional study was built in March 2016 with
610 university students around Danang city. Questionaires were designed to assess the needs and first aid knowledge in 12
topics: definition of first aid, emergency numbers, CPR, bleeding, burns, choking, fracture, trauma, snakebite, nosebleed,
stroke, seizures. The result showed that the average first aid knowledge score of students was 7 + 1.93 (7/12 questions).
The percentage of students who answered correctly over 70% of the total questions was 27.4%. Some factors related to
students’ knowledge of first aid are their age, majors, position in the class, awareness of the necessity of first aid skills, the
demand for training first aid, and the number of first aid cases they directly participate in one year. The number of students
who have been trained for first aid was only 25.7%, and the students’training needs in first aid accounted for more than
90%. This result shows an urgent need in training and promoting first aid skills to students in Da Nang city.

Keywords: First aid; knowledge; university student

Email: ntkhanhlinh412@gmail.com
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1. Pit van dé

So cap ciru 1a nhitng tro gitip hay chita tri ngay
lac ban dau cho nan nhan bi bat ctt chin thuong,
su ¢ hay bj mot cin bénh dot ngdt nao do trude
khi co xe cép ctru, bac si, hodc nguoi cd chuyén
mén dén chira tri. Nguoi bi nan dugce so cép curu
ban dau tot 1a vo ciing can thiét boi vi thoi gian
cho doi dé tiép can cham soc y té c6 thé 1am nan
nhan 1dm vao tinh trang nguy hiém tham chi 1a
tor vong. Néu nguoi bi nan dugc so cép ciru ban
dau t6t & cong dong thi s& giam duge nguy co tir
vong, bién chimg cho nan nhan dong thoi giam
duoc ganh ning chi phi diéu tri. Biéu d6 cho thay
rang kién thirc vé so cip ctru ban dau 1a rat can
thiét cho moi ngudi.

Trong nhiing niam gan day, tinh hinh tai nan
giao thong ngay cang ting, theo thong ké cua
WHO thi mdi nim c6 khoing 1,25 triéu nguoi
bi tir vong, tir 20 dén 50 tridu ngudi bi thuong
do tai nan giao thong. Hon 90% tir vong xdy ra
& cac nudc c¢6 thu nhap thap va trung binh, cing
v6i d6 1a tham hoa thién nhién va tai nan thuong
tich thuong xuyén xay ra, ty 1& tir vong chiém
9% trong tit ca cic nguyén nhan gay tir vong [4].
Diéu nay dat ra van dé cép thiét 1a can mot doi
ngil ¢ kién thic va ki ning so cap ciu trong
cong dong.

Cho dén nay, tai thanh phd Pa Ning chua co
nghién ctru nio vé kién thirc so cip ctru ban dau &
ddi tugng sinh vién, hiéu duoc tim quan trong ciia
van dé nay, chiing ti thuc hién nghién ctru: Nghién
ctru kién thirc va nhu cau dao tao so cip ctru ban
d4u cua sinh vién tai cic truong dai hoc trén dia ban
thanh phd Pa Néng véi hai muc tiéu sau:

- Panh gia kién thic va mot s6 yéu t6 lién
quan dén kién thirc va dao tao vé so cip ciru ban
dau cua sinh vién cac truong dai hoc trén dia ban
thanh phd Da Ning.

- Xéc dinh nhu ciu dao tao va su lién quan
giita ddo tao va kién thirc vé so cip ctru ban dau
cua sinh vién céc truong dai hoc trén dia ban
thanh phd Pa Nang.

2. Pdi twong va phwong phap nghién ctru

2.1. Déi twong

Sinh vién hé chinh quy dang hoc tdp tai 8
truong dai hoc: Dai hoc Duy Téan, Pai hoc Bach
khoa Pa Ning, Pai hoc Kinh té Pa Ning, Dai
hoc Ngoai Ngit Pa Nang, Pai hoc Su pham Pa
Nﬁng, Pai hoc Kién Tric Pa Na:lng, Dai hoc Ky
thuat Y - Duoc Pa Nang, Pai hoc Pong A - Pa
Ning.

- Thoti gian nghién ctru: Nghién ctru duoc thuc
hién tir thang 01 nam 2017 dén thang 9 nam 2017

- bia diém nghién ctru: Tai cac trudong dai hoc
trén dia ban thanh phd Pa Nang.

- Tiéu chuén chon mau: Tt ca cac sinh vién
tai 8 truong Pai hoc trén dia ban thanh phé ba
Ning.

- Tiéu chuan loai trir: Cac sinh vién khong
ddng y tham gia nghién ctu.

2.2. Thiét ké nghién civu

Str dung thiét ké nghién ctru cit ngang mo ta.
Nghién ctru dinh lugng 1a co ban.

2.3. C& méu va phwong phdp chon méu

Chon mau thuan tién, chon dugc 650 sinh vién

2.4. Phwong phdp thu thip théng tin: Phiéu
diéu tra ty dién dugc thiét ké sin.

2.5. Cong cu ddnh gid kién thirc

Bo cau hoi gdm 12 cau hoi khao sat vé kién
thirc so cap ctru ban dau trong nhitng trudng hop:
Dbinh nghia SCCBD, S6 dién thoai trung tam cép
ctru, CPR, Chay mdau, bdong, di vat duong tha,
gdy xuong, chan thuong phan mén, ran cin, chay
mau cam, tai bién mach méau ndo, co giat. Cac
cdu hoi duoc xdy dung bang cac hinh thirc mo
ta tinh hudng thuc té cu thé cta so cap ctiru ban
dau. Céc cau hoi dugce dich tir bang kiém tra kién
thirc so cAp ctru ban dau cua hoi chit thap dé Anh
[9] va di duoc kiém duyét bai cac bac si chuyén
khoa 1am sang. Mdi cau tra 161 dung 1a 1 diém.
Céc cau hoi khong duge dién day du hay tra 1oi
sai s& 12 0 diém.
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2.6. Cdc bién so nghién ciru

Bién phu thudc: Diém kién thuc (bién dinh
luong); Tham gia cac 16p tap huan/ dio tao vé so
cap ctru (D3 tham gia; chua tham gia)

Bién ddc 1ap: Tudi, giéi, nganh hoc, trudng,
nam hoc, qué quan (ndng thon; thanh thi), chuc vy
trong 16p hoc (can bd doan; can bd 16p; khong),
két qua hoc tap ndm hoc vira qua. Nhu cau dao
tao so cAp ctru: Nhan thay sy can thiét cta céc
k¥ ning so cap ciru ban dau (c6; khong), nhu cau
tim hiéu vé so cip ctru ban dau (c6; khong). Cac
truong hgp bi nan sinh vién gép phai, sinh vién
thuc hién so cip ctru (co; khong). Va 12 cau hoi
vé 12 chu dé so cip ctiru ban dau: Pinh nghia
SCCBP, S6 dién thoai trung tim cap ctru, CPR,
Chay mau, boéng, di vat duong thd, gdy xuong,
chén thuong phan mén, ran cin, chdy mau cam,
tai bién mach mau néo, co giat.

Phan tich s liéu:

S liéu thu thap dwgc ma hoa sau d6 duge xir
Iy va phan tich bang phan mém SPSS 20.0. Phép
kiém dinh test chi square (xz) va Anova ¢ muc y
nghia a = 0,05 dugc st dung dé so sanh sy khéc
biét giita hai hay nhiéu nhém yéu td.

2.7. Han ché ciia dé tai nghién ciru

Do thoi gian va kinh phi han hep nén dé tai da
chua nghién ctru day du cac van dé trong chu dé
S0 cap clru ban dau.

120

3. Két qua nghién ctru

Trong nghién ctru nay, voi ¢d mau 1a 650 phiéu
diéu tra dugc thu thap va trong d6 c6 610 phiéu
diéu tra dat yéu cau. Va sau day 1a mot s6 két qua
cta nghién ctru.

3.1. Théng tin chung ciia déi twgng nghién civu

Nghién ctru trén 610 sinh vién, bao gdm
407 sinh vién nit (66,7%), 203 sinh vién nam
(33,3%), trong 8 khoi nganh: Khbi nganh Kinh té
104 sinh vién; khoa hoc strc khoe 229 sinh vién;
k¥ thuat, cong nghé, kién trac 124 sinh vién; cac
khéi nganh khac 153 sinh vién.

3.2. Kién thirc so cdp civu ban ddu va mot sé
yéu té lién quan ciia déi twong nghién civu.

Bang 1. Mo ta kién thirc vé so cép ctru ban dau
cuia d6i tuong nghién ctru

Kiénthac | Séluong | Tyl1é(%) | Piém trung
SCCBDP (N) binh + SD
<70% 443 72,6 6,38+ 1,5
>70% 167 27,4 9,52+0,7
Téng cong 610 100 7+1,93

Nhén xét: Diém trung binh vé kién thuc so
cap ctru ban dau cua sinh vién 1a 7 + 1,93 diém.
Ty 1¢ sinh vién tra 16i dugc ding trén 70% tong
56 cau hoi 1a 27,4%.

100

80

60

B Kién thirc vé SCCBD Bling
 Kién thirc v& SCCBD Sai

Bicu do6 1. Mo ta kién thure so cap cuu ban dau cua doi tuong nghién clru
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Nhan xét: Ty 1¢ sinh vién tra 161 ding cao - CPR, chdy mau cam, co giat co ty I¢ sinh vién
trong da sd cac chu dé so cdp ctru ban dau, trong  tra 10 sai cao hon.
céc chu dé dinh nghia SCCBD, hoi st tim phoi

Bang 2. Moi lién quan kién thic so cap ctu ban dau cua doi tugng nghién cuu
va mdt sO yeu to lién quan.

Diém kién thiec so cip ciru ban ddu

) Y_ngh’ia
Céc d4c diém chung Trngbinh Délich chufn Khoingtincly ongke
(mean) (SD) 95% P

Giéi N 7.24 1.83 7.06 —7.42
0,89

Nam 7.22 2,11 6.93 751

Tudi <20 6.81 1,91 6.56—17.06
0,00

220 7.49 1,90 730 - 7,68

Nginh Yté 7.94 1,75 7.71-8.17
e 0,00

?ng}‘e“ quan 6.81 1,91 6.62-17,01

én yté

Chécvu Cin b$ dodn 7.39 1,90 6.93-7.85
Cinbj 16p 7.36 1,79 7.06-7.64 0,03

Khéng 7.18 1,97 6.90—7.38

Khéa dio tao/ Di tham gia 7.33 1.87 7.03 -7.63
tap huan 0.47

SCCBD Chua tham gia 7.20 1,95 7.02-7.38

Nhin thiy sw Cé 7.30 1,91 7.14-7.46
cin thiét cua 0,00

SCCBD Khéng 6.45 1,96 5.90-7,03

Nhu ciu dvoc  C6 7.31 1,90 7.12-7.47
dio tao 0,00

SCCBD Khéng 6.11 2,05 5.43-6,78

Thuchitnso  Cé 7.56 1.89 7.22-7.89
cip ctu 0,03

Khéng 6.89 221 6.32-748

Nhan xét: Co mdi lién quan ciia diém kién thirc  quan diém kién thirc cta sinh vién voi gi6i tinh va
cua sinh vién voi cac yéu td tuoi, nganh hoc, chitc  dao tao trudc do vé S0 cép ctru ban dau.
vu trong 16p, tur nhan thay su can thiét cia SCCBP,
nhu cu duoc dao tao/ tap huén vé SCCBD, tham
gia so ctru cho ngudi bi nan. Khong ¢6 mbi lién

3.3. Nhu cau dao tao va mét so yéu to lién
quan dén dao tao so cap cvu ban dau.

Bang 3. Thong tin ve nhu cau dao tao/ tap huan vé so cap cuu cua sinh vién

Nhu ciu dao tao/ tap hudn SCCBD S6 lwong (N) Ty 1& (%)
P4 tham gia 16p tap hudn/ Da tham gia 157 25,7
d4o tao SCCBD Chua tham gia 453 743
. .. C 561 92,0
Nhan théy sy cin thiétcia :
SCCBD Khéng 49 8,0
co 572 93,8

Nhu ciu vé dao tao/ tap

huén vé SCCBD Khong 38 6.2
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Nhén xét: S8 sinh vién d duge dao tao vé SCCBD chi chiém 25,7%, nhu ciu dao tao/ tap huén cua sinh
vién vé SCCBD chiém dén hon 90%.

Béng 4. Mdi lién quan giita kién thirc va tham gia cac khoa dao tao/ tap huan
ctia d6i trong nghién ctru

Tham gia khoa dao tao/ tap hudn Y nghia
SCCBH théng ké p
Trudng hop
P tham gia Chwra tham gia
N(%) N(%)

Dinh nghia Ping 60(38.2) 195(43,0)

Sai 97(61,8) 258(72,7) 0,16
Sodién thoaicdp  Ping 143(91,1) 394(87,0)
clru

Sai 14(8.9) 59(13,0) 0,10
Hbi stec timphdi  Pung 21(13,4) 142(31,3)

Sai 136(86.6) 311(68,7) 0.00
Chay méu Diing 133(84,7) 364(80,4)

Sai 24(15,3) 89(19,6) 0.13
Béng Ping 115(73,2) 333(73,5)

Sai 42(26.8) 120(26,5) 0,51
Divat duongthd  Dung 122(77.7) 300(66,2)

Sai 35(22.3) 153(33.8) 0.004
Giy xuong Pung 112(71,3) 264(58.3)

Sai 45(28,7) 189(41,7) 0,002
Chén throng phin  BPing 111(70,7) 317(70,0)
mén

Sai 46(29.3) 136(30.0) 047
Rén cin Piing 126(80,3) 321(70,9)

Sai 31(19,7) 132(29.1) 0,01
Chay mau cam Ping 44(28,0) 143(31,6)

Sai 113(72,0) 310(68.4) 023
Tai bién mach mau Pung 101(64.3) 309(68,2)
Néo

Sai 56(35.7) 144(31.8) 021
Co git Pung 63(40,1) 181(40,0)

Sai 94(59,9) 272(60,0) 0,52

Nhén xét: C6 sy khac biét kién thie SCCBD giita 2 nhém sinh vién di duoc dao tao SCCBD va
sinh vién chua duoc dao tao SCCBD & cac chu dé hdi st tim phéi - CRP, di vat duong tho, gay
Xuong va ran can.
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4. Thao luan

Trong nghién ctru cua ching t6i, diém kién
thirc vé so cap ciru ban dau cua sinh vién trung
binh 14 7 + 1,93 trén 12 cau héi tinh hudng, ty 18
sinh vién tra 101 dugc dung trén 70% tong sb cau
hoi 1a 27,4%, véi cung mot cach ddnh gid nhung
két qua nay thap hon nhiéu so voi nghién ciru
cua Ali S. Mobarak va cong su & cac truong tai
A Rap, véi két qua nghién ctru 1a 57,22% [5].
Thiéu kién thirc vé so cdp ciru ban dau co thé 1a
do thiéu dao tao hodc phuwong phap giang day,
truyén thong chwa hiéu qua [6], bén canh d6 voi
nhitng kinh nghiém dan gian va cic ngudn tin sai
léch & mot s trang web trén internet lam sai 1éch
kién thirc vé so cip ctru ban dau cua sinh vién.
Trong nhom sinh vién chiing t6i nghién ctru, kién
thirc sinh vién con thiéu cao nhit ¢ cac chu dé vé
hdi stre tim phoi, co git, chay mau cam.

V&i nhom sinh vién nay, ching t6i da tim thay
mot s6 yéu td lién quan c6 ¥ nghia thong ké (p<
0,05) dén kién thirc so cap ctru ban dau cta sinh
vién do 1a tudi, nganh hoc, chuc vu trong 16p,
sinh vién tu nhan thay su can thiét cia k§ ning
so cap ciru ban du, nhu cau vé ddo tao/ tap huan
50 cap ciru ban dau va tham gia so cap clru nguoi
bi nan trong 1 nam qua.

Nghién ctru cho thiy, nhitng sinh vién hoc
nganh khéi khoa hoc strc khoe s& co kién thirc
cao hon khdi nganh khong lién quan dén sic
khoe, vi sinh vién & khdi nganh nay ho dugc tiép
can véi mot luong 16n kién thirc y hoc lién quan
dén so cap ctru ban dau. Piéu nay twong tu véi
nghién ctru cia Afrasyab Khan trong nghién ctru
“Thai d6 va kién thtrc thuc tién cua sinh vién dai
hoc vé cac bién phép so ctru ¢ Pakistan™ [8].

Piém trung binh vé kién thiic so cép ciru ban
dau cta sinh vién 1a can bo doan thanh nién (7,39
+ 1,90) thi cao hon sinh vién la can bd 16p (7,36 £
1,79) va sinh vién khong c6 chue vu (7,18 £ 1,97),
su khac biét ndy c6 y nghia thong ké véi p <0,0,
nhiing sinh vién 1a cdn by doan thanh nién s€ tham
gia tich cuc vao cac hoat dong phong trao thanh

nién va dugc tap huan/ dao tao vé cac ky ning noi
chung va k¥ ning so cip ctru ndi riéng, vi vay nén
nhom sinh vién nay c6 kién thie vé cac ki ning so
cap ctru ban dau cao hon.

Nghién ctru tim thay méi lién quan giira diém
kién thtrc va sy danh gia tAm quan trong cta so
cép ctru ban dau cua sinh vién. O nhom sinh vién
nay, khi ho tu nhan théy tam quan trong cua cac
k¥ nang so cap ctru ban dau thi ho s& tim hiéu va
¢6 himg tht v&i nhing thong tin lién quan dén
cac k¥ nang so cip ctiru ban dau, vi thé nén kién
thire cua ho cao hon.

Nhitng sinh vién tham gia vao viéc so cap ctru
cho nguoi bi nan thi ¢ kién thic vé so cip ciru
ban diu cao hon nhém con lai, vi & nhém sinh
vién nay ho c6 kién thtrc ciing nhu k¥ ning nén
ho tu tin va co thé tham gia vao céc tinh huéng
SO cép ctiru nguoi bi nan, nhung nguogc lai khi ho
so ctru cho nhiéu tinh hudng thi kién thuc va ki
nang cua ho cling tang 1én.

Trong nghién ctru nay, c6 25,7% sinh vién da
tham du céc khoa dao tao/ tap huén vé so cép
ctru. Va ¢ trén 90% sinh vién muén dwoc dao
tao/ tim hiéu vé so cip ctru ban dau ciing tuong
tu nhu két qua nghién ctru cta Afrasyab Khan,
trong d6 94,4% sinh vién mudn dao tao so cip
ctru 14 mot phan trong chuong trinh hoc cua ho
[8]. Két qua nay dit ra mot nhu ciu cip thiét
trong dao tao, truyén thong k¥ ning so cip ctru
ban dau ¢ sinh vién.

Kién thire ctia cac sinh vién duge dao tao tot hon
dang ké so v6i nhimg sinh vién chua qua dao tao
& muc do tin cdy 95% & cac chu dé di vat duong
thd, gdy xuong, ran can. Mot cudc nghién ctru
do Parnell MM va céc cong su tién hanh & New
Zealand vé hoc sinh trung hoc cho théy kién thirc
ctia cac hoc vién dugce dao tao t6t hon so véi nhiing
nguoi khong duge dao tao [7]. O Bang 2, chung ta
thay khong co sy lién quan giira kién thirc tong sd
12 cau hoi, nhung ¢ Bang 4 v6i nhitng cha dé riéng
1¢ thi chiing t6i tim thay sy 1ién quan, diéu nay duoc
hiéu rang d6i véi nhitng khoa tap huén sinh vién
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tham gia thudng tap trung & cac cha dé di vt duong
tho, hoi stic tim phdi - CPR, gdy xuong, ran cin.
Con dbi voi cac chu dé con lai thi chua dugc chil
trong hodc dao tao chua hiéu qua. Piéu nay dat ra
van dé cap thiét can c6 nhing khoa ddo tao bd sung
dé nang cao cac k¥ ning so cap ctru cta sinh vién.
O Bang 4, véi bién sb hoi stic tim phoi - CPR thi
nhiing sinh vién dugc dao tao lai cé kién thie kém
hon so véi sinh vién khong dugc dao tao, vi trong
héi stre tim phoi cac phuong phéap dan dugc chimg
minh va &p dung, tr ndm 2010, Hi¢p hoi Tim mach
Hoa Ky (AHA) d4 1am thay d6i chudi ABC (dudng
thé, ho hap nhén tao, ép tim) caa CPR thanh CAB
(ép tim, duong thd, ho hap nhan tao) [9] nén nhimg
sinh vién duoc dao tao bang phuong phép cii da
chon sai cdu tra 10i. Piéu nay cho thay rang, noi
dung cung cép cho hoc vién trong cac khoa dao tao
phai chinh xac va luén duoc cap nhat, bén canh do
can ¢ nhitng khoa hoc/ tip huan bd sung lién tuc
kién thirc, k¥ nang cho sinh vién.

5. Két luin

5.1. Biém trung binh vé kién thuc so cip ctiu
ban dau cta sinh vién 1a 7 + 1,93, ty 1€ sinh vién
tra 101 duoc dung trén 70% tong sd cau hoi 1a
27,4%. Mot s6 yéu td lién quan dén kién thirc so
cAp ctru ban dau cua sinh vién 14 tudi, nganh hoc,
chirc vu trong 16p, sinh vién ty nhan théy su can
thiét ctia k§ ning so cap ctru ban dau, nhu cau vé
dao tao/ tip huan so cip ctru ban dau va tham gia
S0 cap clru ngudi bi nan.

5.2. S6 sinh vién di dugc dao tao vé SCCBD
chi chiém 25,7%, nhu ciu dao tao/ tap huén cua
sinh vién vé SCCBD chiém dén hon 90%. C6 su
lién quan gitra dao tao va kién thirc cac chu dé so
cAp ciru vé gdy xuong, rin cin, di vat duong tho,
hoi strc tim phoi.

6. Kién nghi

Nha nude nén thuong xuyén mo cac 16p dao
tao va truyén thong vé k¥ ning so cip ctru ban dau
trong cong dong, dic biét 1a ddi tugng sinh vién.
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Tém tit

a-Ankyl hoa ceton 1a mot chuyén héa co ban trong tong hop hitu co. Cac phuong phap truyén thong ankyl hoa théng qua
trung gian enolat, azaenolat va enamin di duogc phat trién trong sudt 60 nam va phién ban ankyl hoa chon loc d6i phan
da dugc cong bd va duge dung dé sinh ra cac san phﬁm ankyl héa véi hiéu qua tdt va do chon loc d6i phéan cao. Bai téng
quan nay s& dé cap dén qua trinh phat trién ctia phuong phéap ankyl hoa truyén thong nay.

Tur khoa: a-ankyl hoa ceton, enolat, azaenolat, enamin.

Abstract

a-Alkylation of ketones is a fundamental organic reaction. The traditional methods of alkylation via enolates, azaenolates,
and enamines have been developed over 60 years and their enantioselective versions have been employed for producing
enantiomer-enriched alkylated products with high efficiency and selectivity. This review provides an overview of this
type of a-alkylation.

Keywords: a-Alkylation of ketones, enolates, azaenolates, enamines

1. Giéi thiéu
Nhiéu hop chét tu nhién c6 hoat tinh sinh hoc
nhu taxol, erythromycin, estrone, cycloheximide

tinh chat chon loc lap thé thong qua sy hinh thanh
céc chat trung gian: enolat, enamin, azaenolat.

va dinoprostone chira nhitng nhém ceton vi cac
a-cacbon bat d6i xtmg (Hinh 1). Dé tong hop dugc
cac hop chat ty nhién nay, rit nhiéu cac phuong

phap a-ankyl hoa chon loc 1ap thé da dugc phat

‘0, o
<A P ~ N , , Erythromycin %H
trién trong sau thap nién qua. a-Ankyl hoa cac

A 1 \ O]
ceton thong qua su hinh thanh enolat, azaenolat 0 0 \_/(ﬁ( !
. \ 9 by 54 /4 O - — 0
hodc enamin thuong duoc su dung kém véi cac Q  HO _

nhom the bat doi xtmg dé tao nén hiéu qua chon o o A, HO  on

) o " 'L , : Estrone d Cycloheximide Dinoprostone
loc 1ap thé. Bai tong quan nay duogc sap xEp theo
Hinh 1. Céac cau tric a-ankyl hoa cua ceton

Email: nguyentrongthien@duytan.edu.vn trong cac hop chat ty nhién
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2. a-Ankyl hoéa cic hop chit ceton

2.1. a-Ankyl héa cdac ceton thong qua sw
hinh thanh enolat

a-Ankyl hoa cac ceton thong qua sy hinh thanh
enolat 1 mot chuyén hoa tong hop co ban (1.1 —
1.3) [1 - 10]. Enolat (1.2) dugc sinh ra bang sy
khir proton cuia ceton bang bazo manh (thuong 1a
lithium diisopropyl amine (LDA)) va phan tng

O
LDA

y

1.1

S)
o
5

1.2

v6i ankyl halogenua hinh thanh nén lién két C-C.
Mic du duge dé cip nhu mot phuong phéap hiéu
qua trong cac sach hoa hoc hiru co nhung phuong
phép enolat van c6 nhiéu giéi han nhu di- hodc
polyankyl hoa, kho kiém soat chon loc hoa hoc d6i
vGi cac ceton bat ddi xtng va cac phan Gmg phu.
Nhing van d& nay thuong dugc giai quyét bang
cach str dung enamin hodc imin thay cho ceton.

)

Y

1.3

So d0 1. a-Ankyl ceton 1.1 théng qua enolat 1.2

2.2. a-Ankyl hoa ceton thong qua enamin

Nim 1956, Stork va cong su cong bd phan tmg
ankyl hoa ciia enamin sinh ra san phdm mono-
ankyl hoa & a-cacbon it chudng ngai lap thé hon
v61 do chon loc vi tri cao (2.2 — 2.3) [11]. Phan
ung ngung tu cua cycloankanon véi pyrolidin
sinh ra enamin chon loc véi it nhom thé 2.1 —
2.2). Tiép theo d6 1a phan tng thé than dién tir

RN
1 N 1
R H R

2.1

2.3a, 70% 2.3b, 85%

cua enamin (2.2) v6i ankyl halogenua hodc phan
ung cong than hach tuwong tu nhu cdng Michael
sinh ra san pham mono-ankyl héa (2.3). Mic du
tinh chon loc vi tri tot dat duoc trong qua trinh
nay, viéc str dung céac tac nhan ankyl hoa hoat
tinh (ankyl halogenua hodc tac nhan phan tng
cong Michael) van rat can thiét do su giam hoat
tinh than hach ctia enamin so voi enolat.

1) R?X o)
2) H,0 R! R?

2.3¢,42%

So d6 2. a-Ankyl hoa ceton thong qua enamin

2.3. a-Ankyl hoa ceton thong qua azaenolat
Niam 1963, Stork va cong su cong bd phuong
phap a-ankyl hoa cic hop chét cacbonyl thong
qua azaenolat (3.1 — 3.2 — 3.3) [12].Imin (3.1)
phan tng véi ethyl magnesium bromua sinh ra
azaenolat (3.2), tdic nhan ankyl héa c6 hoat tinh

manh hon enamin rat nhiéu. Phan Gng thé than
dién tur cua 3.2 voi ankyl halogenua tao nén cac
san pham ankyl hoa, san pham nay sau d6 dugc
thuy phan trong méi truong axit sinh ra cac ceton
3.3. Phuong phap nay rét hiéu qua cho cac ankyl
halogenua bac mgt hoac bac hai.
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Bng\
N/-Bu N#-Bu 1) R*X O
. + 4
RI& EtMgBr (1 equ1\2 RIJ\ 2) H;0 RIJJ\/R
L _.R? THF, 66 °C LR
3.1 3.2
()l ______ 1 \I )
+ Ph E : : ;
3.3a, 80% 3.3b, 80% 3.3¢, 73%
O ...

i

3.3e, 72%

3.3 61%

3.3g, 83%

So d6 3. a-Ankyl hoa ceton thong qua azaenolat

2.4. a-Ankyl héa chon lopc déi phén ciia ceton
thong qua enamin

Nam 1969, Yamada mo ta mdt nghién cuu vé
amin c6 cau hinh l4p thé tuyét ddi va tng dung cta
amin nay dé tao nén enamin bat dbi dung trong
phan tng ankyl héa. Phan img cong cua enamin 4.1
v6i metyl acrylat hinh thanh nén imin va sy thuy
phan cac imin nay sinh ra 2-ankylcyclohexanon
v6i 43 % chon loc ddi phan (ee) (4.1 — 4.2) [13].
Tinh chon loc dbi phan xuat phat tir cAu hinh tuyét
ddi cta enamin, dugc diéu ché tir L-prolin. Méc
di ee ctia phan tmg thip nhung chuyén héa nay
12 mot trong nhimng a-ankyl hoa chon loc ddi phan
dau tién duge cong bd.

<—B\COOZ-Bu

N Z>CO,Me 0
MeOH, refluxing, 3 h \\
33%, 43% ee COOMe
4.1 4.2

So d6 4. Ankyl hoa chon loc doi phén thong qua enamin
¢6 cau tric tuyét doi
2.5. a-Ankyl héa chon loc d6i phan cia
ceton thong qua azaenolat
Nam 1976, Meyers dang tai phan ung ankyl hoa
¢6 tinh chon loc ddi phéan cao (82% dén >95% ee)
ctia ceton vong [14 - 16]. Imin 5.1 ¢6 céu trac lap

thé duoc diéu ché tir cyclohexanon va amin tuong
ung. Azaenolat 5.2 dugc hinh thanh tr phdn Ung
ctia imin voi LDA va tham gia phan tmg thé véi
ankyl halogenua sinh ra san pham ankyl hoa 5.3
v6i d6 chon loc ddi phan cao. Lién két phéi tri gitra
nhém metoxy véi litium che chin mot phan khong
gian ddi véi tic nhan than dién tir 1a nguyén nhan
dan dén tinh chon loc 1ap thé cua phan tmg nay.

Ph— Ph—

N N DRX,-78°C O
| OMe 1py 200c OMe | npo0+ R
5.1 5.2 5.3

R = Me: 5.3a, 72%, 82% ee
R = n-Pr: 5.3b, 50%, >95% ee
R = Allyl: 5.3¢, 80%, >90% ee

So dd 5. Ankyl héa chon loc ddi phéan thong qua
do1 phan azaenolat

Trong khi do, cdc nhom phu trg (S) and (R)-1-
amino-2-methoxymethylpyrrolidin (SAMP and
RAMP) duoc phat trién boi Ender va cong su
vao nam 1976 va rat hiéu qua trong viéc ankyl
hoa chon loc d6i phan cta cac hop chét cacbonyl
[17]. Qua trinh ankyl hoa co thé duoc thyc hién
trén cac hé thong mach vong va ho (6.1 — 6.3).
Tuy nhién, nhiing phan tng ding chat phu trg
SAMP/RAMP phai duge thyc hién & nhiét do rat
thip (-110°C) va déy ciing 1a diém khong thuan
lgi ctia phuong phap nay.
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N E N-NH,
OMe ' MeO
SAMP . RAMP
N 1) LDA N Ozone or
N N 0)
| 2) EX | OMe  Mel, HCI
le\ OMe le\.‘E R]K-‘E
5 72-96% 5 51-99% 5
R R R
6.1 6.2, de=31-99% 6.3, de = 31- 99%

E = Me, Et, n-Pr, Bn, allyl; X =Br, |

R' = H, Me, Et, n-Pr; R*= Me, Et, n-Pr, i-Pr, n-Hex, Ph

R', R? = -(CHy)3-, (CHy)s-, -(CH,)s-, (CHy)g-

So d6 6. Ankyl hoa chon loc dbi phan thong qua chit phy trg SAMP
Gan day, nhom nghién ctru cua Coltart cong  Ung ngung tu hydrazone ciing nhu loai bo dé

bd mot chuyén hoa chon loc dbi phan ctia cac  dang bang phan tng thity phan trong moi truong
ceton bat d6i xtng (7.1 — 7.2 — 7.3) bang cach  axit. Pong thoi, chét phu tro nay cho phép phan
su dung chét phu trg N-amino cyclic carbamate Ung dugc thuc hién ¢ nhiét d¢ cao hon (-78 °C)
(ACC) [18, 19]. Chét phu trg ACC nay tuong ddi  so véi nhiét d6 dung cho chit phu trg SAMP/
d& gan 1én trén cac hop chat carbonyl bang phan RAMP.

N 0 N
N~ \X( 1) LDA N~ \\( o
| 0 2) EX | 0 TsOH
RIJ\‘ _— RIJ\(E - RIJJ\’E

77-96%
2 2 2
R de = 82-97% i

71 7.2 7.3

E = Et, n-Pr, i-Pr, Bn, allyl; X =Br, I, OTs

R!=Et, i-Pr, Ph; R? = Me

R!, R?=-(CH,),-

So d6 7. Ankyl hoa chon loc dbi phan thong qua chit phu trg ACC
Mot nghién ctru khac gan day ctia Yang va  dién tr dé dinh huéng ankyl hoa va nhém phu

cong su cong bd phan Gmg a-ankyl hoa cic tro bit ddi xtng N-tert-butyl sulfinamide dé tao
sulfinimin nham tao nén cac cacbon bac bon bit  nén cac san pham ankyl hoa véi tinh chon loc vi
d6i xtmg [20]. Phan Gmg nay dung nhom thé rt  tri va dong phan lap thé cao (8.1 — 8.2). Trong
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qua trinh nay sulfinamide 8.1 dugc cho phan cac nhém thé rat dién tr va phuy trg trong 8.2
g voi ankyl halogenua véi su hién dién cua lai dé dang dugc roi di dé tao nén cac san phém
baz NaHMDS, dong vai tro thuc ddy qué trinh  tuwong tng véi tinh chon loc 1ap thé van duoc
ankyl hoa, dé tao nén 8.2. Thuan loi hon nira, gilr nguyén.

S
9
59 RX
=
h
8.1
S,
S
@
S<
-Bu” "N (J)

92%. dr >25:1 NO,

75%. dr >25:1 80%, dr >25:1

o 0 o
@ ©) @
s¢ st S8
~-Bu”> "N © BBy TN O Bu” N O
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3. Két lun

Nhin chung phuong phap ankyl héa thong qua
enolat, enamin va azaenolat la mgt cong cu co
ban va hitu ich trong tong hop hitu co nhim tao
nén cac lién két C(sp®)-C(sp®) & vi tri a-cacbonyl.
Mot s6 phuong phap ankyl hoa sir dung cac chét
phu tro bat dbi xtmg dé tao nén cac san phim
ankyl hoa vd&i d§ chon loc ddi phan rit cao va
hiéu suét tét. Tuy cac phuong phap nay van con
mét s6 han ché nhu nhiét do rat thép cho cac qua
trinh ankyl héa va tinh chon lgc vi tri phan Gng
d6i voi cac nhom cacbonyl bat dbi ximg ctia mot
$6 phéan Gng con chua tdt, nhung véi do chon loc
dbi phan thu duoc twong ddi cao va khéng sir
dung céc kim loai nang, cac phuong phdp nay
¢6 kha ning ung dung hiéu qua trong nhiéu quy
trinh tong hop cac hop chat tir nhién c6 hoat tinh
sinh hoc va duogc liéu.
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Tém tit

Khoa hoc va cong nghé nano c6 nhiéu anh huong tich cuc dén doi sbng con ngudi. Trong sb cac vat liéu, nano kim loai
Bac (Ag) dugc nghién ctru nhidu va c6 ing dung rong trong doi thuong tir méy gidt, thiét bi loc khi, 40 quan, bit tat, dén
dungcuy té, thiét bi xtr li nude, xtc tac va cac thiét bi dién tir. Nano Agco nhiéu ung dung la nho tinh khang khuén cao,
tinh dan dién, dan nhiét tét va tinh nang xuc tac hi¢u qua. Ngoai nhiing vu diém, nano Ag ciing dat ra cac thach thurc dén
moi truong song. Trong nghién ctru nay, ching toi tom tit qua trinh phat trién ctia nano Ag tir tong hop cho dén tng dung.
Céc quy trinh tong hop, k¥ thudt phan tich va nhitng ing dung quan trong ciia nano Ag, cac thach thirc va bo hudng nghién
ctru trong tuong lai s€ dugc tom lugt va thao luan.

Tir khéa: Nano Bac, tinh khang khuén ctia nano Bac, tong hop nano Bac, img dung cua nano Bac.

Abstract

Nanoscience and nanotechnology have been brought about great impact on human life. Among the popular materials,
nanoparticle of silver has been studied a lot and widely applied in different fields such as washing machine, air filter,
clothes, medical devices, wastewater treatment devices, catalysis and electronics. These various implications result from
the antimicrobial, optical and catalytic characteristic of silver nanoparticles. Besides, silver nanoparticles also pose
some challenges regarding environmental issues. In this mini review, we summarize the pipeline from synthesis and
characterization to the applications of silver nanoparticles. Synthesis methods, characterization techniques, significant
applications, future research trends and potential challenges of silver nanoparticles are opened up for discussion.

Keywords: Silver nanoparticles, antimicrobial of silver nanoparticle, silver nanoparticle synthesis and applications

1. Giéi thiéu

Lich str ctia cong nghé nano c6 thé dugc tim
thdy tir nhitng (mg dung trang tri hoa tiét trén
gbm su, ly tach (Hinh 1) ¢ thé ky thtr IX sau
cong nguyén [1]. Faraday 13 nguoi dau tién tong
hop hat nano Au vao nam 1857 va 6ng goi la hat

Email: lequocchon@gmail.com

vang hoat tinh. Nhitng nam 1940, hat nano SiO,
duoc thuong mai héa & My va DPuc. Vay khoa
hoc nano va cong ngh¢ nano thuc sy bét dau phat
trién cach day tam 60 nam [1, 2]. Vat liéu nano
c6 kich thudc cia it nhat mot trong ba chiéu nho
hon 100 nm [3]. Kich thudc nhé nay 1am cho bé
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mit ctia hat c6 nhidu nguyén tir tiép xtc v6i moi
truong bén ngoai 1am tinh cht cua vat liéu nano
(hoa, quang, xuc tac) rat khac voi tinh chat cua
vat liéu khéi 16n [4]. Nhimg tinh chit dic trung
ctia vt liéu nano thu hut nhiéu nghién ctru co ban
va dé tao san pham thuong mai.

BTN N

bR

Hinh 1. Nhirng chiéc cbc Lycurgus thoi ¢b dai La Ma (thé
ky thtr IV) dugc trung bay ¢ bao tang nudc Anh [1]
Trong s6 cac vat lieu duoc quan tam cé nano

Ag[5, 6]. Bac c6 nhiéu tinh chét dic trung va hiru

ich ma con ngudi da biét dén tir lau [7] nhu tinh

khang khuan [8, 9], tinh xuc tac [10], tinh dan
dién va nhiét tot [11, 12]. Céc tinh chét cua nano

Ag phu thudc vao kich thude, hinh dang va hoa

bé mat [13]. Do d6, nhiéu phuong phap tong hop

duoc phat trién dé khai thac cac tinh nang cua hat

nano Ag. Vi ¢ nhiéu nghién ctru dugc cong b,

va su ung dung rong rii cia nano Ag khién cho

viéc theo doi cap nhat nhitng thong tin lién quan
tré nén kho khan, va tén nhiéu thoi gian. Do d6
mot nghién ciru tong quan ngan thao luan vé cac
phuong phap tong hop hat nano Ag va mdi tuong
quan dén tinh chét, cing cac hudng tng dung 1a
can thiét. Trén co s& d6, mot s6 xu huéng nghién
clru va phat trién trong twong lai s& duogc dé cap.

2. Cac phuong phap tong hop nano Ag
Tinh chét cua hat nano Ag phu thudc vao

nhiéu yéu to: hinh dang, kich thudc va sy phan

bd kich thude hat [14]. Do d6, dé kiém soat tot
tinh chét cia vat liéu, nhidu phuong phéap tong
hop dugc phat trién [15]. Hat nano Ag duoc téng
hop theo hai hudng (1) tir cac nguyén tir két hop

lai thanh hat nho, rdi két dinh lai véi nhau tao
ra hat 16n hon (goi l1a bottom-up) va (2) di tr
vat liéu khoi 16n, phan chia nho ra thanh cac hat
c6 kich thudc nano (goi 1a top-down) [16 - 18].
Tuy theo phuong phép tién hanh, ta lai chia ra (i)
phuong phép hoa hoc, (i1) phuong phap vat 1y va
(ii1) phwong phap sinh hoc [19]. Sau day, chiing
t6i s& trinh bay chi tiét hon vé cac phuong phap
do.

2.1. Phwong phap hoa hoc

Nguyén tic cua phwong phap nay 1a chuyén
electron 1én ion Ag® dé dua ion vé nguyén tur
Ag. Cac nguyén tir Ag® nay két dinh voi nhau
tao ra hat Ag c6 kich thudce 16n hon [20]. Theo
phuong phép nay, cic chét sir dung gdm nguyén
liéu dau vao chira ion Ag" nhu Ag SO,, AgNO,
hay AgClO,, va chat khtr nhu mubi citrate [21],
borohydride [21], ascorbic acid [22], glucose,
formaldehyde [23], ethylene glycol [24] hay
dung dich chiét tir cay [22].

Phuong trinh khir Ag* bang cac chat khir
NaBH,, ascorbic acid va citrate co thé duoc viét
gon nhu sau [22]:

AgNO, +NaBH, > Ag + 2 H, + 2 B,H + NaNO, (1)
2Ag" +CHO, > 2Ag' + CHO, + 2H' ()
4Ag +Na,CHO,>4Ag+CHOH, +3Na'+0, (3)

Su hinh thanh hat nano Ag dién ra theo trinh
tur tir ion Ag” dén nguyén tir Ag® va két dinh lai
tao ra hat Ag co kich thude vai nm (Hinh 2) [25].
Néu trong dung dich khong ¢ cac tac nhan lam
bén thi cac hat nho nay (goi 1a cluster) sé& lién
két v6i nhau tao ra hat 16n hon va c6 thé tach ra
khoi dung dich. Dé duy tri dung dich nano Ag
ta phai sir dung cac chat lam bén. Thong thuong
1a cac chat hoat dong bé mat, ion citrate [21],
polyvinyl-pyrrolidone, polyvinyl alcohol [23],
hay 1a ion BH,". Cac nhom chét ndy ngan can su
két dinh cua cac hat Ag, duy tri kich thuéc nho
cua hat Ag va nhu vay s lam cho dung dich nano
Ag bén trong thoi gian dai hon.
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Hinh 2. Qua trinh hinh thanh hat nano Ag: (1) khu, (2) két dinh, (3) bén tam thoi va (4) tu lai & trang thai bén [25]

Phuong phap khir hoa hoc c¢6 vu diém dé& thuc
hién, chi phi thip, hiéu suat tong hop cao, tuy
nhién nhitng phuong phap nay s dung cac hoa
chét co thé gy 6 nhiém méi trudng, doc hai nhu
NaBH,, hydrazine. Dé han ché su dung cac chét
doc hai, nhiing ndm gan day cac chat khir nay
dugc thay thé bang cac hoa chit than thién moi
truong hon nhu ascorbic acid, glucose, amino
acids, dung dich chiét tir cay [26], tinh bot [14],
enzyme [27, 28], tao [29] hay dung dich chiét tur
con trung [30]. Tuy nhién, mac d6 cong nghiép
hoa cta cac phuong phap nay kho hon, do cac
chét nay thuong co tinh khir yéu nén hiéu suat
thap, va con chira nhiéu tap chat khong mang tinh
khtr do d6 dung dich Ag tao ra khong c6 do tinh
khiét cao.

2.2. Phwong phap vat ly

Ngoai phuong phap hoa hoc & trén, nano Ag
¢6 thé duoc téng hop theo phuwong phap bay hoi —
ngung tu (evaporation — condensation) [31, 32],
phuong phap an mon laser (laser ablation) [33,
34], dung am thanh (sono-decomposition), nhiét
phan, in thach ban (lithography), khir quang hoa
(photochemical reduction) [15, 35], hay chiéu
xa tia gamma [36]. V61 phuong phép bay hoi —
ngung tu, kim loai Ag dugc dua dén nhiét d6 cao
(hon 2000°C) va bay hoi. Hoi nay s€ ngung tu
thanh hat kim loai nano Ag khi gép mdi truong
lanh (dong khi lanh tro hay dung dung moéi) [32].
Hat Ag thu duogc theo phuong phéap nay co6 kich
thudc tim 10 - 20 nm. Trong khi d6 phuong phép
an mon laser cho hat Ag vdi kich thudce rat nho,
2 - 5 nm [34]. Diéu dic biét 12 dung dich nano

Ag tao ra theo phuong phap nay bén dén nhiéu
thang ma khong can s dung chat 1am bén. Dé
dat duoc két qua do, Pyatenko va dong nghiép da
str dung laser c6 nang lugng 16n (340 ml/pulse)
va co kich thudc chum tia nhé 0.5 mm [34].

Laser beam

Silver particle

T

«% Solution

R R

A

Silver target

Hinh 3. M6 hinh ctia phuong phap an mon laser tao hat
nano Ag trong moi truong dung dich long

Phuong phap vat Iy ¢ uu diém 14 tao ra hat
nano Ag c6 kich thudc nho, phan b kich thudc
hep, va do tinh khiét cao do khong dung hoa chat.
Tuy nhién, chi phi dau tu thiét bi 16n (nhu nguén
phong xa gamma, laser) va tén nhiéu nang luong
(nhu st dung nhiét).

2.3. Phwong phdp sinh hoc

Phuong phap nay str dung cac vi khuan, ndm,
tao, peptide dé tong hop tao hat Ag [28, 37 - 44].
Uu diém ctia nhém phuong phép nay 1a thuc hién
don gian, chi phi thap, than thién moi truong. Vi
du mot s6 loai vi khuan c6 thé tong hop nano
Ag ca bén trong 1an bén ngoai mit mang té bao
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vi khuan [40]. Nguyén 1y dua trén phuong phap
khir, cac protein cua vi khudn c6 kha nang khir
dua ion Ag" vé dang nguyén tir tao tam két tinh,
phat trién va két ndi tao hat nano Ag. Va dé sur
dung duoc phuong phap nay, ta can nudi cay
vi khudn trong moi trudng chira nhiéu ion Ag*.
D6i voi nam, co ché tong hop nano Ag dién ra
dua trén kha ning khir ctia enzyme do nim tao
ra. Enzyme khir cic ions Ag* va tao ra nano Ag.
Khi ¢ trong méi truong chira nhiéu Ag”, cac ion
nay s€ bam lén té bao ndm nho luc hat tinh dién
giita mang té bao tich dién am va ion Ag* tich
dién duong. Va cac enzyme trén mang té bao s&
khtr ion Ag* dé tao nguyén ttr, va dan dan tao ra
nano Ag. Cac nghién ciru cho thdy nim tao ra
nano Ag c6 hinh cau, kha dong nhat. Khac voi
vi khuén - loai c6 thé tao ra nano Ag véi nhiéu

kich thuéc va hinh dang khac nhau. Tao bién
cling duoc sir dung dé tong hop nano Ag, dién
hinh nhu Sargassum wightii tao ra nano Ag trong
dung dich khé bén vitng. Tuy nhién, véi phuong
phap sinh hoc thi kho c6 thé dat dugc khdi lwong
16n nano Ag. Vi vay kha ning ning cap dé san
xuét & quy md cong nghiép 1a kho kha thi hon so
v&i phuong phéap vat Iy va hoa hoc.
3. Ky thuit khio sat cac tinh chat diic trung
cua nano Ag

Tinh tng dung cua nano Ag phu thudc vao céac
tinh chat ctia nano Ag. Do d6, khao sat tinh chat
ctia nano Ag 1a quan trong, duoc tién hanh ngay
sau qua trinh téng hop. Mot s6 thiét bi dugc st
dung phd bién cho qua trinh khao sat tinh chat
nano Ag duoc tom tat trong bang sau:

Bang 1. Mot s thiét bi phan tich thuong ding cho khao sat tinh chat hat/soi nano Ag

Tén phwong phap Viét tat Muc dich khao sat
Scanning Electron Microscope SEM Kich thude, hinh dang (gii han tim 100 - 200 nm)
Tunnelling Electron Microscope TEM Kich thude, hinh dang, tinh thé (gii hat dén vai nm)
Atomic Force Microscope AFM Do hinh dang va kich thudc, thé tich hat 3D
Dynamic light scattering DLS Su phén bé kich thude, c6 thé do trong dung dich
fl;ecrgzslzc‘;f;e“‘ve X-ray EDS | Thanh phin hoa hoc, su phan bé thanh phén trén don vi dién tich
X-ray photoelectron spectroscopy XPS Thanh phan héa hoc, méi truong héa hoc bé mat
X-ray difractometry XRD Céu truc tinh thé, loai tinh thé
UV-Vis spectroscopy UV-Vis | Po hiéu tng cong hudng plasmon bé mit ctia hat nano Ag

4. Cac ung dung cia nano Ag

Ung dung ctia Bac da dugc biét dén tir thoi
xua khi ngudi ta dung binh bang Bac dung nuéc
hay dung dong xu bang kim loai Bac dé khang
khuén [45]. Tir thé ky tha XVII, con nguoi cling
dung kim loai Bac cho nhiéu ing dung khac nhau
trong chira bénh. Tir 1980 dén 2010, thé gidi c6
khoang 7500 bang phat minh, sang ché lién quan
dén nano Ag [46]. Piéu nay cho thiy tiém ning
{rmg dung ctia nano Ag 1a rat 16n. Nghién ctru nim
2011 cho thiy c6 khoang trén 300 san pham tiéu
dung sir dung nano Ag. Trong s6 cac (mg dung
ctia nano Ag thi chi yéu 14 dén tir kha nang khang
khudn ciia nano Ag, sau d6 1a dic tinh quang hoc

cho cam bién, va sd khac Gmg dung tinh xtc tac.
Bac véi kich thude vai micrometre (5 - 10 um)
duoc tng dung rong rai trong cac thiét b dién tir
nho tinh dan dién cao.

4.1. Ung dung lam vit li¢u khding khuin

Ung dung nay dung Ag dudi dang hat nano
hay dung dich ion Ag*. Hat nano duogc tron vao
trong vat liéu polymer, ceramic dé loc nudc, hay
trang 1én bé mat thiét bi y té [5, 47, 48], gidy
[47], son khang khuén [49] hay dung cu gia dung
nhu may giit, thiét bi diéu am, loc khi, may diéu
hoa, quan 4o sir dung trong mdi truong y té, bit
tat, miéng 16t gidy chéng mui héi. Nano Ag ciing
duoc tng dung trong bao quan thyc pham, dét
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may. Dang ion cia Bac (Ag") dugc s dung dé
tam thiét bi loc nudc trén nén dat sét dé khang
khuan.

Tinh khéng khuan ciia Bac con c6 tac dung
quan trong trong chita bénh vi hi¢n nay hién
tugng khang thudc khang sinh cta vi khuan ngay
cang tram trong [50 - 52]. Céc to chuc quc té
dang kéu goi cac nha khoa hoc tim kiém giai
phap dé han ché, thay thé mot sé loai thude
khéang sinh hién nay [53, 54]. Céac nghién ctru cho
thiy su két hop cua Bac vé6i thudc khang sinh
nhu gentamicin, ofloxacin va ampicilin lam tang
kha nang diét khuan 1én hai 1an so v6i truong hop
chi str dung thudc khang sinh [55 - 58]. Diéu nay
cho thdy Ag c6 tac dung tich cuc trong img dung
khang khuan gay bénh. Ngoai ra, nano Ag con
dugc khao sat cho cac tmg dung khang nim [48],
khang virus, chéng sung tiy, chong ung thu [59]
va han ché sy phat trién mét cn bang ctia md
(anti-angiogenic) [60].

4.2. Ung dung lam xiic tdc va vit liéu din dién

Bén canh cac img dung pho bién cho khang
khuén, Ag con duoc biét dén nhu chat xtc tac
cho cac phan tng hoa hoc dé diéu ché cac hoa
chét hitu co phéan tir nho c6 gia tri cao [10, 61 -
66], hay dé pha huy cac chat 6 nhiém mau nhudém
[67, 68]. Ag cling dugc dung két hop véi TiO,
dé tang cuong hoat tinh xuc tac quang cia TiO,.
Trong hé nay, Ag dong vai tro han ché hi¢n tuong
kéttu pha huy hat di¢n tu do va lam tang hi¢u qua
xUc tac quang cua hé.

Bac dang micro dugc st dung phé bién lam
keo dan dién ung dung trong cong nghiép san
xuat hang dién tir [69, 70] hay cac bo mach dién
tor co gian dugc [71]. Hién nay cac hinh dang
khac ciia Ag nhu sgi mong, aerogel sir dung cho
cac tng dung khong nhiing trong nganh dién tr
ma con trong cac vat liéu luu trit nang lugng [72,
73] do céu trac 15 tot hon va nhe hon.

5. Cac han ché ciia nano Ag

Bén canh cac uu diém da va dang dugc nghién

ctru g dung, nano Ag ciing c6 hai han ché chinh
(1) tiém nang doc hai dbi véi cac sinh vat trong
moi trudng nudc, khong khi va tham chi ddi
véi con nguoi [5, 14, 38, 45, 74, 75] va (2) hién
tuong phan tan Bac xdy ra trong bo mach dién
tr ddn dén chay, nd, hu mach dién [76, 77]. Tinh
nang doc hai cua nano Ag da dugc nghién ctru
trong mdi trudng nude [78], trén té bao [79, 80],
dong vat [81]. Chen va cong sy cho théy nano
Ag giy v& mang té bao va pha v hong cau [79]
va hat 10 nm c¢6 tinh pha huy cao hon hat 50 va
100 nm. Nallanthighal cho thdy nano Ag gay dut
chudi DNA cua chudt hoang [82]. Nghién ciru
khac cho thiy nano Ag xam nhap theo dudng ho
hap va thuc quan, bam 1én trén thanh thuc quan,
va phan b & cac co quan nodi tang nhu phoi, gan,
than [82]. Antsiferova va cong su cho thay nano
Ag c6 xu huong tu lai trong ndo chuot [83] va
c6 thé nguy hai dén ndo. Tuy nhién ban chat cua
Bac, 1a kim loai hay ion, tu trong ndo van chua rd
rang. Yang va dong nghiép ciing cho thay nano
Ag tu lai trong cic ndi tang cua chudt va gay rdi
loan qua trinh biéu hién gene [84]. Co ché vé
tinh doc hai ciia nano Ag, & mutc do té bao va
phan tir, &én nay van chua duoc biét day du, co
thé lién quan dén gbc tu do c6 tinh oxy hoa cao.
Tinh ddc hai ciia nano Ag phu thudc vao nhiéu
yéu td nhu hoa bé mat, kich thude, hinh dang.
Nghién ctru hién nay cho thiy anh huong cua
kich thudc hat, liéu lugng nano Ag Ién tinh ddc
hai la théy r0 [84]; hat nho cé tiém nang doc hai
16n hon [79, 80] va liéu lwong cao ciing gy tc
hai nhiéu hon. Tuy nhién dé c6 cau tra 1oi hoan
chinh, can thém nhiéu nghién ctru khéc, dac biét
1a nghién ctru in-vivo sé& cho két qua gan véi thuc
té. Tir d6, viéc khai thac sir dung cac tinh ning
ctia hat nano Ag sé& tr& nén bén viing hon. Mot
trong nhitng giai phap dé giam sy phan tan cta
Ag trong moi truong la dua Ag 1én vat liéu khac
nhu TiO, [85] hay gidy [86]. Giai phap nay gitip
giam ham lugng Ag can su dung, va de kiém soéat
su phan tan hon.
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Trong cac ung dung dan dién, Ag khuéch tan
lam tu nhiét, gay chay n6 [87]. Hién nay kim loai
Cu dang dugc nghién ciru dé thay thé mot phan
Ag [88 - 91]. Ngoai ra gia thanh cao cua Bac
cling gdy trd ngai mot phan cho cac ung dung
rong rai cua kim loai nay.

6. Nhirng xu huwéng dang nghién ciru irng dung
nano Ag hién nay

Nhitng nim gan ddy, nhiéu nghién ctru dang
phét trién theo hudng kiém soat ciu tric cua hat
nano Ag sao cho tao ra cac hiéu ung thich hop nhu
1am cam bién [92 - 96] hay st dung cho thiét bi loc
anh sang [17]. Hién tugng cong huong plasmon
& bé mit clia Ag trong ving sang nhin thiy lam
cho vat liéu nay tré nén quan trong cho cac tng
dung dé nhan biét cac hoa chat, dic biét 13 hat siéu
nho (< 2 nm). Vi cac hat siéu nho c6 mot so tinh
chét dic trung, nhu hién tugng tich dién luong t,
tu tinh va phat quang, ma céac hat co6 kich thudc
16n hon khong c6 (hodc khong quan sat dugc).
Tinh dan dién cta Bac ciing hip dan nhiéu nghién
ctru hién nay, chu yéu tao ra loai muc dan dién
dé ché tao céc thiét bi dién tir mém déo linh hoat
[11, 97, 98]. Bén canh cac hudng Uimg dung tinh
khiét, nano Ag trong hdn hop composite voi vat
liéu khac nhu TiO, co6 thé tao ra vat liéu nhay véi
anh sang (photochromism) va c6 thé mang lai g
dung 1am cac thiét bi nhu gidy co thé viét nhidu
lan, gidy dién tir [99, 100]. Ngoai ra nano Ag ciing
duoc nghién ciru cho g dung 1am ting d6 bén sir
dung cua pin ion lithium [101].

Ngoai cac nghién ctru theo hudng khai thac
{mg dung nano Ag, tim hiéu co ché tic dong cua
nano Ag 1én t& bao va sinh vit ciing dang thu hut
nhiéu su quan tm [102 - 105]. Nhirng nghién ctru
nay giup hiéu hon vé co ché tac dong ctia nano
Ag, ddc biét 1a & mirc d) phan tir, qua do déra giai
phap kiém soat tt hon qua trinh sir dung nano Ag.
7. Két ludn

Nano Ag dugc sir dung rong rii chu yéu nho
vao dic tinh khang khuan. Hién nay nano Ag
dugc dung trong xtr Iy nude, cam bién, dién tir, y

hoc, ndng nghi¢p, dét may, cong nghé sinh hoc va
xuc tac. Vi nhiéu ing dung nhu vy, nano Ag c6
mit trong nhiéu moi trudng séng cla con nguoi
va cac loai sinh vat khac. Tinh khang khudn cua
Ag ciing c6 thé gdy nhiing rii ro dén con nguoi
va cac sinh vat. Do do, viéc khai thac sir dung
vat liéu nay can duge nghién ctru nhiéu hon dé
6 thé s dung hi¢u qua va bén viing hon. Han
ché su phéan tan ra méi truong 1a cach lam hiéu
qua dé ngin chin anh hudng tiéu cyc ciia nano
Ag. Mot s6 chu dé can duge quan tim nghién
ctru d6 14 co ché khang khuan ciia nano Ag — dén
nay van chua dugc biét triét dé; nhu vai tro cua
géc tu do co tinh oxy hoda cao trong diét khuén,
tuong tac cta hat nano Ag v4i mang té bao & cap
do phan tur.
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Tém tit

Hién tuong nhiém khuén khong khi trong nha dang dién ra & nhiéu noi, dic biét 1a trong bénh vién, truong hoc va thu
vién. Tim kiém giai phap dé tiéu diét va han ché su phat trién ctia vi sinh vat dang 1a van dé cap thiét. Trong nghién ctru
nay chung t6i ché tao thanh cong gidy khang khuédn dia trén gidy D6 truyén thong cua Viét Nam tdm nano Bac (Ag). Két
qua cho thiy gidy c6 kha niang khang lai su phat trién cta vi khudn Bacillus subtilis nhd vao nano Ag bam dinh t6t va kha
ddng déu. Nghién ctru niy md ra tiém niang tmg dung mai cho gidy DO nhu gidy trang tri khang khuén, hay bao bi thuc
pham va loc nudc.

Tir khéa: gidy khang khuan, gidy Do phii Bac, gidy D6, nano Bac

Abstract

Bioaerosol is getting serious in many places, particularly in hospitals, schools and libraries. It is important to find
techniques to remove or inhibit the development of the microganism. This study sucessfully developed antimicriobial
paper based on Vietnamese traditional paper (Do paper) - and silver nanoparticles. The results show that silver-coated
Do paper inhibited efficiently the development of bacillus subtilis due to strong and stable binding of silver to the paper.
This paper can develop potential applications of Vietnamese traditional paper to antimicrobial decoration papers, food
packaging and wastewater treatment.

Keywords: antimicrobial paper, silver-coated paper, Viet Nam traditional paper, silver nanoparticles

1. Gidi thi¢u

Khong khi trong nha bi 6 nhiém 14 van dé dang
n6i 1én & moi noi, tir nudc dang phat trién cho dén
cac nudce phat trién [1]. Khong khi trong nha bi
6 nhi®m boi cac hat bui vo co, boi cac hoa chit,
khi thai, cac loai vi sinh vat (vi khuén, virus, ném)

Email: lequocchon@gmail.com

va céac loai con trung [2]. Pac biét 1a sy 6 nhiém
gay ra boi cac vi sinh vat trong moi truong khong
khi (bioaerosol) dang dugc cht tim nhiéu hon do
nguy co gy bénh cta chung [1, 3]. M6t s6 moi
truong trong nha dic biét c6 nguy co 6 nhiém cao
boi cac loai vi sinh vat nhu bénh vién [4], truong
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mam non [5], tiéu hoc [6], thu vién [7]. Trong
bénh vién va cac phong khdm tu nhu phong nha si
thi nguy co 1y nhiém bénh do vi sinh vt rat cao
[8]. Zemouri va dong nghiép cho biét c6 khoang
55 loai vi khuén, 45 loai ndm, va 10 loai vi rat
da duoc tim thay trong méi trudng bénh vién [8].
Con s vi khuan & phong nha si thi it hon, 16 loai
vi khuan va 23 loai nim. Tré em vén chua phat
trién hoan thién va rat d& bi viém nhiém bénh do
vi khuan. Nghién ctru cho thay do tré em tiép xuc
v6i méi truong khong khi sat dudi dat (children
breathe zone) nén nguy co nhiém khuan cang cao
hon so v6i ngudi 16n. Thu vién, noi chira nhiéu
tai liéu va 1a noi nhiéu nguoi lui toi, cling 13 moi
truong 6 nhiém bdi vi sinh vat [7].

Vi véy, rt can cac giai phap kiém soat dé dam
bdo moi truong trong lanh va an toan. Hi¢n nay
¢6 nhiéu cach thyc hién nhu lip dit hé thong
thong gio, loc khi, may diéu hoa, sir dung hoa
chét diét khuan [2, 9]. Nhung céc giai phap nay
c6 gia thanh cao va c6 thé gay ra 6 nhiém tro lai
do céc vi sinh vat tich tu bén trong h¢ théng loc
va phat trién tro lai khi d6 4m cao [9]. Vi vay can
thém céc giai phap khac bo sung, cé hiéu qua,
than thién moi trudng va gia ré.

Nano Ag duoc biét dén rong rai véi tinh ning
diét khuan cao va hoat tinh hiéu qua v6i nhiéu
loai vi khuin, nAm méc, vi rut [10 - 13]. Trén
thuc té, nano Ag dd dugc str dung trong nhiéu
san pham tiéu dung [14], y té [15] va trong linh
vue moi trudng [16,17]. Tir ndm 1980 dén 2010
c6 trén 7500 bang phat minh sang ché lién quan
dén nano Ag, cac san pham nay chii yéu khai
thac tinh ning khang khuan cta nano Ag [14].
Piéu nay cho thay tiém niang tng dung ctia nano
Ag 1a rat 16n. Nghién ctru ndm 2011 cho thiy
c6 khoang trén 300 san pham tiéu dung sir dung
nano Ag. Co ché khang khuan ctia nano Ag dya
trén cac tuong tac ciia nano Ag va ion Ag" voi
mang té bao, DNA, hay cac thanh phan khac
bén trong té bao sinh ra cac goc tu do co tinh
phé huy cao [18].

D3 c6 nhiéu nghién ctru huéng dén khai thac
tinh nang khang khuan ctia nano Ag dé cai thién
moi truong khong khi trong nha. Nghién ctru cua
Jung va ddng nghiép vé ma composite ctia nano
Ag va 6ng nano carbon 1én thiét bi loc khi cho
thdy kha ning diét khuan ting gip hon 30 lan so
v6i diéu kién loc khong sir dung composite [19].
Nghién ctru ctia Joe va cong su vé ma nano Ag va
SiO, 1én thiét bi loc khi cho thdy kha ning khang
vi rut trong khong khi 1a kha hi¢u qua [20]. Tuy
nhién, nhuoc diém ciia phuong phap ma tac nhan
khang khuan, nAm va vi rat 1én cac thiét bi loc khi
1a 1am giam cong suét loc khi, ting chénh léch ap
suét giira hai bén mang loc va hé qua 1a ting tiéu
thu dién ning dé van hanh thiét bi [9, 17].

Do d6, tim kiém céc giai phap khac bo sung
dé vira dat muc dich khang cac vi sinh vat trong
moi truong khong khi vira tiét kiém niang luong
va than thién moi truong 1a can thiét. Nhu
nghién clru cia Kumar va déng su ché tao loai
son khang khuan sir dung nano Ag 1am tic nhan
[21]. Son duoc sir dung rong rdi dé vira 1am chirc
nang cai tao bé mit (twong, vat liéu gd, kim loai,
polymer), vira 1am trang tri. Ngoai ra, gidy ciing
la mdt vat liéu dugc stir dung phé bién, gia thanh
ré, than thién moi truong do dugc lam tur vat liéu
thién nhién pho bién - cellulose. Gidy dugc dung
lam cac vat liéu bao bi thuc phém, duoc phém va
cling dugc dung lam cac vat trang tri trong nha,
dan tuong va san nha. Do do, cling 1a mot vat liéu
c6 thé khai thac trong (mg dung khang khuan gop
phan cai thién moéi truong khong khi trong nha.

D3 c6 nhiéu nghién ciru ing dung nano Ag dé
tao ra cac loai vat liéu chuc nang khang khuén
thong qua vat liéu composite ddc biét 1a két hop
v6i soi cellulose [22 - 28] hay 1a két hop nano Ag
v6i gidy [29 - 33]. Trong d6, nhiéu nghién ctru tao
gidy khang khuan sir dung nano Ag lam tac nhan
chinh [29, 30]. Tuy c4c nghién ctru nay chu yéu
huéng dén tmg dung cho nganh y té, bao bi thuc
pham, hay xir i nuc nhung tinh khang khuan
ctia nano Ag c6 thé ing dung diét khuan hay han
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ché su phat trién trong khong khi nho vao su tiép
xuc thuong xuyén cla giéy trén cac dung cuy, vat
dung v61 moi1 truong khong khi trong nha. Viéce
ma nano Ag 1én gidy vira lam ting bé mat tiép
xuc cua nano Ag voi moi truong, tang tinh hi¢u
qua khang khuan, dong thoi han ché sy phan tan
ctia hat nano Ag ra méi truong dé han ché tac hai
tiéu cuc c6 thé co cua vat liéu nay [34].

O Viét Nam, giéy D6 dugc su dung 1au doi, dac
biét ndi tiéng v6i tranh Pong HO. Loai gidy nay
duoc lam tr vo cay D6 va mu cay duogc lam theo
quy trinh thu cong [35]. Theo quy trinh nay, vo
cdy duoc loai bo phan 16p ngoai cing, sau d6 dem
tudc méng, nhdi véi nude voi (Ca(OH),). Sau do,
vat bo nude voi, va lude trong nudc nong lién tuc
48 gio dé cho vo cay mém hon. Sau d6, rira sach
nude voi va gid that min. Soi gidy D6 lic ndy c6
kich thudc tam 5 - 10pm (Hinh 2). Sau d6, vo cay
min nay dugc tron véi nhua cdy Mo hay cay Bim
bip dé ting d6 bam dinh va d nhét ciia hdn hop
tao thuén 1gi cho qua trinh trang 1én khuon tao man
gidy. HOn hop vo cay min va nhua cay duoc d6 1én
khuon, nuée chay qua dé lai 16p vo cay min, déu.
Lép nay khi dat duge do day vira y thi dem phoi
kho dudi ning ty nhién. Khi khuon va gidy kho,
ngudi ta 16t ra va day chinh 1a san pham cudi cung
- gidy D6. Gidy D6 rat bén, va voi dic tinh bén
nay, néu duoc két hop véi cac vat liéu chirc nang
s€ nang cao gia tri st dung. Trong nghién ctru nay,
chung t6i tam nano Ag 1én gidy d6 dé tao nén loai
gidy khang khuan huéng dén cac img dung nhu
lam gidy trang tri trong nha, bao bi cac loai thuc
pham phu hop, hay lam vat liéu loc nudc.

2. Phan thyc nghiém

2.1. Nguyén liéu va héa chit

Dung dich chuan AgNO, 0.1 N duoc su dung
deé lam nguyén li¢u tao hat Ag kim loai. NaOH
hat 97%, axit ascorbic 97%, NaCl 97%, sodium
dodecylbenzenesulfonate (SDBS) 97% véi chat
luong & muc d§ phén tich (analytical grade).
Bot agar, pepton va cao thit chuyén dung cho
nganh cong ngh¢ vi sinh dugc mua tr HiMedia

Laboratories (An D). Gidy D6 thuong mai duogc
mua tir lang nghé thii cong & Nghé An, Viét Nam.
Vi khuan Bacillus subtilis thuan chung, chat
lugng theo tiéu chuin nganh Dugc dugc mua tir
tiém thudc tdy & Pa Néng.

2.2, T(fng hop dung dich nano Ag

Nano Ag dugc tong hop theo phuwong phap
khir héa hoc. Nguyén liéu ban dau la AgNO,,
chat khur 1a axit ascorbic, chat [am bén dung dich
1a SDBS. Dau tién pha 50 ml dung dich AgNO,
v6i ndng d6 khac nhau: 5x10* M, 10 M hay 107
M, va sau do thém tu tir dung dich SDBS vao.
Khudy dung dich lién tuc trong 15 phat véi te
doé 400 vong/phut. Sau 15 phut nhé tir tr dung
dich ascorbic c6 ndng d6 du so véi ndng do Ag*
vao dung dich trén, va tiép tuc khudy déu dung
dich trong 45 phut thi két thiic phan tng. Khi cho
dung dich ascorbic vao thi dung dich chuyén tir
khong mau sang mau vang nhat. Sy hinh thanh
nano Ag dugc kiém tra bang phé UV — Vis trén
may Cary 60 UV-Vis (Agilent Technologies).

2.3. Ché tgo gidy khéng khudn

Gidy D6 thuong mai dugc cit nho (4 cm?), va
ngam 2 mau gidy D6 nay vao 2 dung dich nano
bac Ag duoc tong hop trude do: binh 1 chira
nano Ag duoc tong hop tir dung dich c6 nong do
AgNO, ban dau 1a 10°M va binh 2 ¢6 nong do
AgNO, ban dau 1a 102 M duoc téng hop & trén.
Ngam qua 12 h dé cac hat nano bac bam dinh trén
bé mit cia gidy. Sau do, gidy do duoc sdy kho
& nhiét ¢ 60°C trong 24 h. Két thuc qué trinh
ngam gidy trong dung dich nano Ag cac mau gidy
c6 mau vang dam hon so v&i gidy ban dau do
hién tugng plasmon bé mit ctia nano Ag.

2.4. Khio sdt tinh chit vit ligu

Sy hinh thanh nano Ag duoc khang dinh bang
do phd UV - Vis trong pham vi budc song tir 350
dén 500 nm. Hat nano Ag hinh thanh s& cho day
phd v6i dinh cao nhat xung quanh 400 - 410 nm.
Mau vang nhat ctia dung dich ciing 1a chi dau cho
su hinh thanh nano Ag.
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Kich thudc ciia hat nano Ag duoc do trén gidy
D6 st dung kinh hién vi dién tir quét (Scanning
Electron Microscope, goi tit 1a may SEM, loai
JSM-6010 Plus/LV, Jeol). Gidy D6 thwong mai,
gidy D6 tim nano Ag, va gidy D6 tim nano Ag
- danh siéu am duoc khao sat. Vi gidy Do duoc
lam tr nguyén li¢u (cellulose va nhyua cay) khong
dan dién nén trude khi do tat ca cac mau duoc ma
boi kim loai platin nham muc dich phan tan dién
tich tu dé c6 hinh rd nét hon.

2.5. Khdo sdt tinh khédng khudn ciia gidy

Tinh khang khuan cua gidy Do, gidy D6 ma
nano Ag va gidy D6 ma nano Ag qua dénh siéu
am duogc danh gia bang phwong phap khuéch
tan dia agar (dish diffusion method) [9] dua trén
s6 don vi vi khuan phat trién trén dia (colony -
forming unit, viét tit 1a CFU). Vi khuan gram
dwong Bacillus subtilis dwgc chon lam vi khuan
mo hinh cho khao st nay vi day 14 loai vi khuan
duoc str dung phd bién trong cac nghién ctru loc
khi [9, 36]. Cac budc tién hanh dugc mé ta nhu
sau:

Chudn bj méi truong nudi cdy vi khudn

Chuan bi méi truong dinh dudng nudi vi khuan
bang cach tron Pepton 0.05g, cao thit 0.1g, NaCl
0.05g vao trong 10 ml nuéc cit da duoc dun sbi
& 100°C trong 30 phut, hip khtr tring méi truong
30 phat. Tiép theo cho 0.01g men vi sinh séng
(c6 thanh phan 13 vi khudn Bacillus Subtilis) vao
dung dich dinh dudng va i ¢ 37°C trong 24 h va
lac lién tuc véi toc do 100 vong/phiit.

Chuan bi mdi trudng thach agar bang cach cho
0.5g Pepton, 1 g cao thit, va 0.5g NaCl vao trong
100 ml nudc, khudy tan déu roi diéu chinh pH
clia moi truong vé 7-7.2 bang dung dich lodng
NaOH. Tiép theo, cho 2g bt agar vao dung dich,
khudy tan déu rdi hap khir tring méi trudng
thach cung véi céc dia petri trong 1 h ¢ nhi¢t d
120°C. Sau khi hap xong, cic dia petri dugc siy

kho trude khi d6 thach. D6 thach khoang 2/3 dia
petri va str dung dén con dé khtr tring trong qua
trinh d6 thach. Sau 30 phut 1am ngudi ty nhién thi
dia agar dong ran.

Thi nghiém khao sat tinh khang khudn cia
gidy

Céy 0,1 ml dich chtra vi khuén & trén vao dia
thach agar, trai déu. Pat cac mau gidy (dién tich
tam 0.4 cm?) can kiém tra tinh khang khuén 1én
dia thach: (1) gidy D6 thwong mai khong tam
nano Ag, (2) gidy duoc ngam trong dung dich
nano Ag. Mdi dia dat 3 mau gidy gidng nhau dé
tang do tin cay cua két qua thi nghiém. Trong qua
trinh cdy, dén con duoc st dung dé vo tring moi
truong xung quanh. Cudi cung cac mau dugc
& 37°C trong 24 h. Vong trc ché xung quanh cac
mau gidy duogc sir dung lam can cr x4c minh tinh
khang khuén.

Thi nghiém khao sat d¢ bén cia tinh khdang
khudn

Vi tinh khang khuén cta gidy D6 tim nano Ag
c6 dugc 1a do c6 nano Ag. Do do, danh siéu am
véi muc dich kiém tra d6 bén cta nano Ag trén
gidy D6. Tinh khang khuan ctia miu gidy sé giam
néu lugng nano bi tach bot ra khoi gidy. Trong
thi nghiém nay gidy D6 tdm nano Ag sé trai qua
danh siéu am 10 phut. Va tinh khang khuan cua
gidy sau danh siéu am duoc kiém tra theo quy
trinh tuong tu nhu trén.
3. Két qua va thao luin

Dung dich va kich thuoc hat nano Ag

Dung dich nano Ag duoc tong hop thanh
cong va dung dich c6 mau vang nhat l1a do hién
tugng cong hudng plasmon & bé mit cia hat
nano Ag [37]. Phd UV-Vis cua dung dich nano
Ag cho dinh pic ¢ 405 nm, dac trung cho dung

dich hat Ag c6 kich thude trong pham vi nano
[38 - 42].
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Hinh 1. Pho UV-Vis cua dung dich nano Ag v6i dung dich vang nhat cua dung dich nano Ag tang theo nong do Ag+ ban
dau: dung dich trang (mau den), dung dich 5x10-4 M (mau d¢), dung dich 10-3 M (mau xanh 1), va dung dich 10-2 M
(mau xanh).

Pé do kich thudc hat ctia nano Ag sau qua
trinh tong hop, nano Ag duoc tim 1én gidy
D6 thwong mai (Hinh 2). Soi gidy D6 c6 kich
thudc tir 5 dén 10um. Bé mit soi gd ghé voi
cac van doc theo chiéu dai sgi. Do gidy lam

SEl 10kV WD11mm SS30
] 5

Hat nano Ag c6 kich thudc tim 30 - 70 nm (Hinh
3) va phan bd kha déu trén mat gidy Do. Tuy nhién
kich thudc hat nano Ag khong dugc dong déu,
mot s6 hat co kich thude 16n hon 100 nm, c6 thé
do trong qua trinh tong hop cac hat nho két dinh lai
véi nhau tao hat 16n hon. Co ché bam dinh cta hat
nano Ag 1én soi gidy D6 dén nay chua duoc nghién
ctru. Thong thuong, cellulose tinh khiét c6 nhom

Hinh 2. Gidy D6 thwong mai v6i do phong dai ting dan theo thir tu (a) x2300, (b) x3000 va (c) x7500.

tir quy trinh thi céng nén van con nhiéu 16p
vo chua dugc loai bo nén bong ra (Hinh 2(b)).
Cac van va sy ghd ghé bé mat nay co thé gop
phﬁn tao su két dinh tt v&i nhau khi ¢ mat
cua nhuya cay.

. . . /
» &
\ e
\- SEI 10kV WD11mmSS30 P800 2um
SN Vi

chirc —OH bac mét, bac 2 va —O— 1a chu yéu [26,
43, 44]. Xét vé muic do hoat tinh, cic nhom chét nay
khong hoat tinh nhiéu. Nhu trong quy trinh tong hop
cellulose formate, phai str dung moi truong acid, ¢o
xuc tac hay nhiét do cao dé thyuc hién phan tng [45].
Hay dé tong hop cellulose acetate Filho phai st dung
anhydride c6 hoat tinh cao dé thuc hién phan tmg
ester hoa vi nhdém —OH cua cellulose it hoat tinh [46].
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tuwong g vaéi do phong dai tang dan.

Trong trudng hop gidy D6 thi hoan toan khac,
thanh phan cta gidy D6 rat phirc tap do quy trinh
san xuét thu céng. Theo quy trinh nay, gidy D6
chi trai qua qué trinh rira, gia trong nudc voi
(Ca(OH),), va rira qua nudc thong thuong s€
khong 1am sach cac thanh phan chinh khac trong
vo cay nhu hemicellulose, lignin, pectin va cac
carbohydrate, protein c6 mit trong t& bao thin
cay [44]. D¢ la chua tinh dén thanh phﬁn hoa hoc
ctia nhya cay (Mo, Bim bip) cling gép phan lam
cho cic nhom chiic hoa hoc trong gidy D6 trd
nén da dang hon. Do d6, chung t6i dy doan rang
thanh phan cua gidy D6 thuong mai c6 nhiéu chét
khéac bén canh cellulose. Vi vay cdc nhom chirc
nhu ~COOH, -NH, tir protein [47] cling ¢6 mait
bén canh cac nhom hydroxyl, ether cua cellulose.
Ngoai ra hemicellulose cling mang nhom -COOH
[48]. Va cac nguyén tir oxy trén cac nhom chirc
nay giau electrons ty do va c6 thé tao lién két ion
v6i Ag' trén bé mit hat nano Ag. Nghién ctru da
ching minh trén mat hat nano Ag c6 céc ion Ag"
[36]. Theo Lagutschenkov va cong su cho thay
nhoém —OH trén phenol ¢6 thé lién két voi ion Ag*
qua lién két xich ma v&i cap electron ty do trén
nhém —OH hay lién két 7 véi vong thom [49].
Lignin ciing chita cac vong thom [50] va lién két
1t nén h¢ electron m nay co thé tao lién két véi ion
Ag". Chen va dong nghiép sir dung alkali lignin
dé lién két ion Ag” 1én soi cellulose nho cac nhom

chirc phenolic hydroxyl trén lignin [51]. Hon nira,
dung dich nano Ag tong hop trong nghién ctru nay
str dung SDBS lam chit 6n dinh va chat ndy c6
thé d4 bam 1én bé mit clia nano Ag lam cho nano
Ag tich dién am. SDBS c6 vong thom, va c6 cac
nguyén tir oxy mang nhiéu cip electron ti do dé
dang tham gia tao lién két hydrogen (H-lién két)
v6i cac nhom hyroxyl trén gidy do, nhom -NH,,
nhom —COOH. Vi vay, hat nano Ag bam 1én bé
mit gidy D6 c6 thé 14 do ca luc hip phu vat 1y, lién
két hydro, lién két it va lién két ion.

Tinh khdng khudn cia gidy D6 tam nano Ag

Kha niang khang khuan cua gidy D6 thuong
mai va gidy D6 ma nano Ag dugc thé hién &
Hinh 4. Két qua cho thay gidy D6 thuong mai
khong c6 tinh khang khuan (Hinh 4 (a)) trong khi
gidy tdm nano Ag c6 tinh khang khuan (Hinh 4
(a, b)). Tinh khang khuan trén gidy do 1a do tac
dung cua nano Ag va ion Ag" khuéch tan ra tir
hat nano [48]. Céac ions Ag* tao ra mdt khu vuc
xung quanh méanh gidy, ma & d6 nong do Ag* du
16n dé diét hay han ché su phat trién cua vi khuan
trong khu vuc nay [36]. Két qua ndy cho thay
tinh khang khuan cua gidy D6 ma nano Ag 1a rat
tiém nang cho tmg dung diét khuan. Khi nong
do dung dich AgNO, ban dau ting 1én, thi tinh
khang khuan cua giay do6 tam Ag cling tdng 1én.
Diéu nay 1a do luong nano Ag di bam lén gidy
Do tang lén.
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Néng d6 Ag*ban |

Gidy khong tam
nano Ag

dau: 103 M

Hinh 4. Vong {rc ché (vong tron do) thé hi¢n tinh khang khuén cua gidy: (a) glay do thuong mai khong tdm nano Ag, (b)
gidy ngam trong dung dich nano Ag c6 nong d9 AgNO, ban dau 1a 10 M, va (b) gidy ngam trong dung dich nano Ag c6
nong do AgNO ban dau 1a 10- 2 M.

Po bén tinh khang khuan cua gidy Do tam
nano Ag duoc thé hién ¢ Hinh 5. Sau khi danh
siéu 4m, mau gidy DO tim nano Ag ¢ ndng do
10 M van con hoat tinh quan sat dugc qua vong
rc ché (Hinh 5 (b)), trong khi d6, miu ngam
trong dung dich chua it nano Ag hon (ndng do
ban dau cia AgNO, 1a 10° M) thi vong tc ché
khong con quan sat dugc (Hinh 5 (a)).

% Nong dd Ag* ban

dau: 103 M ) Nong d6 Ag* ban

dau: 102 M

Hinh 5. Tinh khang khuan cua gidy d6 tim nano Ag sau
khi danh siéu am 10 phut Gidy dé ngam trong dung dich
nano Ag tong hop tir ndng do AgNO, ban dau 1a 10° M (a)
va 102 M (b).

C6 thé mot luong nano Ag ban dau trén gidy

do da bj tach ra khoi gidy trong qua trinh déanh
siéu Am. V6i ndng do ban dau cua AgNO, thap
nén lugng nano Ag tao ra ciing thip, va sau khi
danh siéu am lugng nano Ag mat di nhiéu vi vay
gidy ngam trong dung dich c6 ndng d6 bac thip
khong con nhiéu hoat tinh. Két qua quan sat trén
may SEM ciing cho thiy lugng nano Ag giam di
so v6i ban dau (Hinh 6). Didu nay chimg to mot
phan hat nano Ag da bi tach ra khoi soi gidy dé
dudi tac dung cua song siéu am va do ciling la

nguyén nhan dan dén sy gidm kha nang khang
khuan cua giay.

| Nong do Ag* ban I8 Nong do Ag'ban |
da

1102 M

Hinh 6. Gidy D6 tim nano Ag sau khi danh siéu am: gidy
D6 ngdm trong dung dich nano Ag téng hop tir ndng do
AgNO, ban dau 1a 10? M (a) va 10° M (b).

4. Két lugn

Nghién ctru nay di ché tao thanh cong gidy
khang khuan dya trén gidy D6 truyén thong cua
Viét Nam va nano Ag. Phuong phap tién hanh
tam nano Ag lén gidy dugc tién hanh don gian,
nano Ag phan bd kha déu 1én bé mit gidy. Va
d6 bam dinh ctia nano Ag 1a bén du cho cac ting
dung trong diéu kién thong thuong nhu lam gidy
trang tri dan tuong, cac dd bao bi boc thuc phém,
va c6 thé dung loc nuéc. Gidy cé tinh khang
khuan t6t voi vi khuan gram duong Bacillus
subtilis. Két qua so b cua nghién ctru nay da
mo ra tiém ning ung dung méi cho loai gidy D6
truyén théng 1au doi cua nguoi Viét. Tuy nhién
tinh khang khuén cua gidy can duoc kiém tra ddi
v6i vi khudn gram am Escherichia coli d¢ kiém
tra kha nang ap dung ctia loai gidy nay vi hai loai
vi khuan nay khac nhau vé cau triic mang té bao
nén c6 thé twong tac khac nhau v6i nano Ag [26].
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Ngoai ra, co ché bam dinh cua hat nano Ag lén

giéy Do, tdi wu ham lugng nano Ag trén giéy, sur
khuéch tan ciia nano Ag trong méi truong gidy

tiép xuc, va dac bi¢t la nghién ctru hudéng dén xur

li vi khuan trong khong khi, loc nudc 14 hudng
nghién ctru tiép theo cua dé tai nay.
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Tém tit

Trong ndi dung bai bao nay, ching tdi trinh bay két qua nghién ctru vé cau triic dién tir clia rutile TiO, pha tap boi cac
nguyén t& N va Fe bang cac tinh toan st dung 1y thuyét ham mat d6 v6i phan mém WIEN2k. Két qua nghién ctru cua
chung t6i cho thiy, viéc pha tap lam thay d6i dang ké ciu trac dién tir rutile TiO,, pha tap N lam giam nang luong ving
cAm tir 2.93 eV ddi v6i chit nén rutile TiO, tinh khiét xuéng con 1.85 eV trong khi pha tap Fe tao nén hop chét c6 tinh
chét ban kim loai.

Tur khod: Rutile TiO,, pha tap N, pha tap Fe, cAu trac dién to, d6 rong vung cAm, LDA+U

Abstract

The electronic structure of rutile TiO, doped with N, Fe has been investigated by density functional theory calculations
employing WIENZ2k package. DFT calculations show that doping rutile TiO, with N or Fe results in significant changes in
the electronic structure. For instance, N-doped TiO, has a bandgap of 1.85 eV in comparison with that of 2.93 eV in pure
rutile TiO,. Moreover, our DFT calculated results also indicate that Fe-doped TiO, is a half-metallic compound.

Keywords: Rutile TiO,, N-doped TiO,, Fe-doped TiO,, electronic structure, bandgap, LDA+U

1. M¢ dau xuc tac quang hoahién nay chua dat hiéu qua cao

Rutile TiO, [1] 1a m¢t chat ban dan c6 ning
luong ving cidm vao khoang 3.0 eV [2]. Néu
rutile TiO, hap thu mot blrc xa anh sang c6 ning
lugng 16n hon ning lugng ving cAm (tuong tng
voi bude song nho 380 nm, thudc vao vung tir
ngoai) thi mot electron sé& bi kich thich va chuyén
tir viing hoa tri dén ving dan tao ra cap dién tu -
16 trdng 13 nguyén nhan tao ra kha ning xuc tac
quang hoa cua TiO,. Str dung rutile TiO, lam chat

Email: phamleminhthong@gmail.com

vi blrc xa anh sang c6 budc song nhd hon 380
nm chi chiém mot ti 16 nho trong quang phd cua
anh sang mat troi. Dé c6 thé tan dung ngudn anh
sang mat tro1 mot cach hi¢u qua trong cac phan
ung quang xuc tac cua rutile TiO,, lam giam nang
lwong ving cam cua rutile TiO, 1a céach tiép can
dugc nhidu nha khoa hoc quan tim chu yéu bang
cach pha tap rutile TiO, v6i cac nguyén t6 hoa
hoc khéc nhau [3, 4]. Tinh toan cau trac di¢n tir
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sir dung 1y thuyét phiém ham mat d6 giup cho
viéc nhan dién cac nguyén t6 c6 kha ning gitp
lam giam ning luong ving cdm cua TiO, mot
cach nhanh nhat. Vi vay trong pham vi bai bao
nay, ching toi trinh bay két qua nghién ctru vé
céu triic dién tir cua rutile TiO, dugc pha tap lan
luot boi cadc nguyén to N va Fe bang céc tinh toan
str dung 1y thuyét phiém ham mat do.
2. Phuong phap nghién ctru

Céc tinh toan trong bai bao nay dugc thyc hién
dya trén ly thuyét phiém ham mat do Xép xi mat do
dia phuong LDA [5] va phuong phap LDA+U véi
tham s6 Hubbard, str dung phan mém WIEN2k
[6-9]. Nhur chung ta biét, phuong phap LDA+U
[10] c6 thé xir Iy tbt cac twong tac Coulomb manh
trén cung mot nut gilra cac electron dinh xu, dac
bi¢t 1a gitra cac electron 3d. Trong bai bao trudc
day [11], ching t61 da xac dinh dugc gia tri cua
tham s6 Hubbard U = 8.5 eV d6i v6i nguyén t6
Titan (Ti) 1a phti hop cho céc tinh toan vé cau tric
dién tir cua rutile TiO2. Vi vay, chung t6i tiép tuc
strdung U= 8.5 eV dbi voi nguyén t6 Ti va U =4.0
eV dbi v6i nguyén tir Fe trong céc tinh toan trong
nghién ctru nay. Gia tri K-mesh = 200 va RMT.
Kmax = 7.0 ciing tiép tuc duoc sir dung trong cac
tinh toan ctia nghién ctu nay. O mang tinh thé
rutile TiIO2 duoc xay dung dua trén cac thong sb
ciu trac xac dinh tir thyc nghiém nhu sau: rutile
TiO2 c6 cau tric mang tinh thé tir gidc, véi cac
thong s manga=b=4.584 A, c=2.953 A; a =
= v = 900; nhom khong gian 136 _P42/mnm [12].
Mdi 6 don vi c6 chira hai nguyén tir Ti & c4c vi tri
(0,0, 0), (0.5, 0.5, 0.5) va bdn nguyén tir oxi & cac
vitri (0.3,0.3,0),(0.7,0.7,0), (0.2, 0.8, 0.5), (0.8,
0.2, 0.5). Ban kinh Muffin - tin ctia cac nguyén
t6 1an luot 1a: RMT( Ti ) = 1.94, RMT(O) = 1.72.
Céc electron hoa tri ctia Ti va Oxi (O) lan luot 1a
3d24s2 va 2s22p4. Dé ti 1¢ pha tap vao rutile TiO2
cO y nghia so vdi cac nghién ctru thyc nghi¢m,
chiing t6i s dung si€u 6 mang TiO, ¢6 kich thudc
2x2x1, tire 1a 6 chira 8 nguyén tir Ti va 16 nguyén
tr O. Sau d6 chung t6i tao ra cau truc rutile TiO,

pha tap bang cach thay thé mot nguyén tir O bang
mot nguyén tir N (TiO /N) hodc thay thé mot
nguyén tu Ti bang mot nguyén tir Fe (Ti,0, Fe).
Céu triic rutile TiO2 pha tap N, Fe s& duoc t6i vu
hoa dé dat dén trang thai can béng. Tinh toan cAu
tric dién tir cua TiO, pha tap N, Fe dugc thuc hign
trén cac cdu trac da duogc t6i uu toi wu nay.

3. Két qua va thao ludn

Mat d¢ trang thai (density of states, DOS) téng
ctia cac electron trong hop chat Ti,O N va DOS
riéng phan cua cac electron trong nguyén tir N
duoc biéu dién trén Hinh 1. Dya trén Hinh 1 ta
thdy, DOS tong trai dai trén ving ning luong tir
khoang - 6 eV dén 15 eV véi viing dan 16n hon so
v6i d6 rong cua ving hoa tri. DOS tong ciing cho
thdy TiO, phatap N 1a chat ban din voi nang luong
ving cAm vao khoang 1.85 eV. Nhu vy, viéc pha
tap N vao rutile TiO, lam giam bé rong ciia ving
cam tr 2.93 eV [11] doi v6i chat nén TiO, xudng
con 1.85 eV ddi véi TiO, pha tap N. Hinh 1 ciing
cho thiy cac electron trong nguyén tir N dong gop
vao DOS tong & ving hoa tri nhidu hon & ving
dan. Nhu vay, két qua tinh toan ctia chiing t6i cho
thay viéc pha tap N vao rutile TiO, ¢6 kha nang
lam tdng hi€u qua quang xuc tac so voi rutile TiO,
tinh khiét. Cac nghién ctru thyc nghiém gan day
da xac nhan quan diém nay, Oliver Diwald va cac
cong su di tong hop duge miu TiO, c6 pha tap
N va phét hién hiéu qua quang x{ic tdc cia mau &
ving anh sang kha kién [13].

Total
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Hinh 1. DOS tong va DOS riéng phan cta nguyén tir N
doi voi hop chat TiO, pha tap N
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Hinh 2. DOS t6ng cta hogp chét TiO, pha tap Fe

DOS téng va DOS riéng phan cta céc electron
trén orbital 3d cua nguyén tr Fe trong hop chat
Ti,O, Fe duoc biéu dién lan luot trén trén Hinh
2 va Hinh 3. Dya vao Hinh 3 ta thay, DOS tong
cua cac electron trong tinh todn vdi spin-up va
spin-down 14 khong hoan toan d6i xing véi nhau,
diéu nay thé hién rutile TiO, pha tap Fe c6 tinh
chat tr. Boi véi truong hop DOS tong tinh toan
v6i spin-up ta nhan thiy c6 mot sb trang thai vuot
qua vi tri nang luong Fermi, thé hién tinh kim loai
cua TiO, pha tap Fe. Trong khi do, két qua tinh
todn v&i spin-down lai cho thay khong co trang
thai nao vugt qua vi tri ndng lugng Fermi, thé hién
tinh ban dan cua TiO, pha tap Fe véi gia tri ndng
luong Vf%ng cdm vao khoang E = l.fl eV. DQS
riéng phan ctua Fe-3d orbital cling thé hién dicu
nay va cho thiy trang thai ctia electron vuot qua vi
tri nang luong Fermi la do cac electron trén orbital
3d clia nguyén tir Fe. Vay ¢6 thé két luan TiO, pha
tap Fe c6 tinh ban kim loai (half-metallic).
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Hinh 3. DOS riéng phan ciia cac electron 3d cua Fe
trong cau truc TiO, pha tap Fe

4. Két luan

Bing céc tinh toan st dung 1y thuyét phiém
ham mat d6 dua trén xap xi mat do dia phuong
va phuong phdp LDA+U, chung t6i da xac dinh
duoc ciu tric dién tir cua rutile TiO, pha tap lan
luot boi cac nguyén to N va Fe. Két qua nghién
ctru cho thiy, pha tap N vao rutile TiO, lam giam
nang lugng vung cam tir 2.93 eV xudng con 1.85
eV. Pha tap Fe vao rutile TiO, tao thanh cAu trac
c6 tinh ban kim loai. Nhu vay, nghién ctru cua
chung t6i cho thay hop chét rutile TiO, pha tap
N ¢6 kha nang dugc tng dung lam xuc tac quang
hoa trong ving anh sang kha kién.
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Mot hudng tiép can nang cao hiéu qua phat hién mit nguoi trong anh
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Tém tit

Phat hién khuon mat 1a mot trong nhitng méc xich quan trong trong quy trinh nhan dang mat ngudi. Pa c6 nhidu huéng
tiép can phat hién khu6n mat da va dang duoc nghién ctru, theo d6 bai bao nay dé xuit mot hudng tiép can phat hién mat
ngudi theo ciu trac khuon miat. Chung t6i sir dung dic trung Ridge va Valley dé tim ra cac diém 11 16m trén khuon mit
nhu mét, mili, miéng lam co s& cho viéc xac dinh khuoén mat. Cac két qua thuc nghiém so véi cac phuong phap khac cho
thdy day 1a hudng tiép can hiéu qua v6i do chinh xac cao, ¢6 thé ing dung trong cac ting dung phat hién thoi gian thuc,
dat biét 1a trong cac ing dung phat hi¢n canh bao ngu gat trén xe 6 t0.

Tir khoa: Phat hién mat nguoi; Ridge and Valley; tang cuong; Haar-like;
Abstract

Face detection is one of the important phases in the face recognition process. There have been many approaches to face
detection that have been studied. In this paper, we propose an approach to detect human face according to face structure.
We use Ridge and Valley features to find the convex and concave points on the face such as eyes, nose, and mouth as
a basis for facial identification. The experimental results compared with other methods show that this is an effective
approach with high accuracy, and can be applied in real-time detection applications, especially in system of drowsiness
on cars.

Keywords: Face detection; Ridge and Valley; Boosting; Haar-like.

1. Gioi thi¢u hé théng nhan dang mat nguoi, bai toan phat hién

Bai toan phat hién va nhan dang débi tuong la
mot trong nhiing van dé co ban thudc linh vuc thi
giac may. Phat hién va nhan dang mat nguoi trong
dir liéu anh va video 1a bai toan c¢é nhidu tng
dung thuc tién nhu hé théng giam sat an ninh, hé
thdng giao tiép ngudi may, hd tro 14i xe an toan...
La mot trong nhitng mic xich quan trong trong

Email: hanhnguyen.unilab@gmail.com

khuén mat da va dang danh duogc sy quan tim
nghién ciru ctia nhiéu nha nghién ciru trong sudt
nhiéu thap ky qua. Tuy nhién, bai toan phat hién
khudén mat van gap nhiéu kho khin do tu thé, goc
chup, thiéu hodc bi che mot sb thanh phﬁn cua
khudn mit... nén cho dén nay cac nghién ciru van
chua dat duoc két qua nhu mong mudn.
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D3 c6 nhiéu hudng tiép can duoc dé xuat ddi
voi bai toan phat hién khuon mat: dua trén cac
dic trung bat bién cta khudén mat [1], mdi quan
hé giita cac thanh phan trén khudn mat [2], md
hinh hon hop Gaussian hdn hop [7], mé hinh
Markov 4n (HMM) [10], mang no-ron nhan tao
[9], may véc to tua (SVM) [8], cdc md hinh xéc
suat [11]... hodc gan ddy 1a Hong Du [6] voi k¥
thuat phan tich Ridge va Valley hiéu theo nghia
that sy ctia n6 1a 16i (chom) 1a cac diém cao nhét
trén ddy ndi va 16m (thung liing) 1a cac diém c6
d6 cao thip nhit, cac diém nay dung dé biéu
dién dugc cac vung nhu: mét, chan may, miii,
va miéng. Tuy nhién, Canton-Ferrer [12] tuyén
b rang diéu kién anh sang, moi truong, cac goc
camera huéng mit vé phia may s& anh huong
dang ké dén hiéu suét ciia cac md hinh. Do d6
chung t6i dé xuat cai tién phuong phap ctia Hong
Du bang céach rit trich cac diém Ridge va Valley
va mo hinh hoa chiing thanh cac khung lu6i mo
hinh hoa 3D mo6 phong khuon mat tir d6 cai thién
hiéu xuat phat hién khudn mit.

Bai bao nay duoc cdu tric nhu sau: Phan 2 s&
gi6i thiéu cac két qua va cac cong trinh co lién
quan dén bai toan phat hién khuén mat, huéng
tiép can dic trung Ridge va Valley. Phan 3 dé
xuat huéng tiép can mo hinh hoa 3D cho viéc
phat hién ddi tuong dua trén dac trung Ridge
va Valley. Phan 4 trinh bay cac két qua thuc
nghiém va so sanh hiéu qua giita cac hudng tiép
can. Cudi cung 13 phan két luan va hudng phat
trién.

2. Cac két qua va cong trinh lién quan

2.1. Huéng tiép cin hoc mdy

Hoc may 1a mét trong cac hudng tiép can
hiéu qua dbi vi bai toan phat hién va nhan dang
d6i tugng. M6 hinh hoc méy ¢6 2 pha: pha huén
luyén (training) va pha phat hién (testing). Pha
huan luyén duoc thuc hién trude dé tao ra co so
tri thirc phuc vu cho pha testing (Hinh 1).
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Hinh 1. Phat hién d6i tugng dya trén mo hinh hoc may

A. Tién xut Iy

Anh dau vao c6 thé bi nhiéu do nhiéu nguyén
nhan. Vi vy can nang cao chat luong anh dé ting
d6 chinh xac cho hé théng. Chirc ning chinh cua
b tien xur Iy 1a loc nhiéu, nang d6 tuong phan dé
lam anh rd hon, nét hon [15]...

B. Lva chon dac trung

C6 nhiéu phuong phép lua chon dic trung cho
bai toan phat hién ddi tugng. Mot trong nhiing
dac trung hiéu qua dugc nhiéu nha nghién cuu
quan tam, do la dac trung Haar Like, st dung dac
trung ndy c6 thé dam bao yéu cau dap tng thoi
gian thyuc cho hé théng. bac trung Haar-like do
Viola va Jones dé xuat [4], gdm 4 dic trung co
ban. Mdi dic trung Haar-like 1a su két hop cua
hai hay ba hinh chit nhat “tring” hay “den”. Dic
trung Haar-like 14 su chénh léch giita tong cua
cac pixel clia cac ving den va cac ving trang nhu
trong cong thuc sau:

fx) = pixels — Z pixels
Vungden Viungtring

Dé tinh cac gia tri cua dac trung Haar-like, can
phai tinh téng ctia cac diém anh trén anh. Nhung
viéc tinh cac gia tri cia cac dac trung Haar-like
cho tat ca cac vi tri trén anh doi hoi chi phi tinh
toan kha 16n, khong dap tng duogc cho cac ing
dung thoi gian thuc. Do doé Viola va Jones dua
ra moOt khai niém goi 1a “anh tich hop” (Integral
Image) [4]. Anh tich hop c6 cac tinh chit sau: gia
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tri pixel tai vi tri (x, y) bt ky trong anh tich hop
béng téng sb cac pixel thudc hinh chir nhat dugc
tao bai goc trai trén cliing cia anh (0, 0) va diém
dang xét.
Py = D iE.Y)
x <xy'<y
Trong do:
i: 4nh ban dau.

P: anh tich hop cua 1.

P(x.y)

Hinh 2. Anh chia nho tai toa d6 (x, y)

Viéce tinh anh tich hop s€ dugc thuc hién theo
ky thuat quy hoach dong.

C. Hudn luyén

Céc thuit toan hoc may thuong ap dung k¥
thuat phan tich, théng ké dé xap xi véi mot ham
phan 16p tuyén tinh. Cé nhiéu mo hinh hoc may
da duoc dé xuét cho bai todn phat hién khuon
mat: M6 hinh mang No-ron do H. Rowley va
cong sy dé xudt nam 1998 [9], phuwong phép
may vécto tua (SVM - Support Vector Machine
do nhém E. Osuna d& xuét nam 1997 [8], mo
hinh phéan 16p Bayes doH. Schneiderman va T.
Kanade d& xuit nam 1998 [11], mé hinh Markov
4n do A. Rajagopalan va cac cong su dé xuat nim
1998 [10]. Dac biét 1a mo6 hinh hoc tang cudng
(Boosting) do P. Viola va M. Jones dé xuit nim
2001 [4] va mo hinh FloatBoost do StanZ. Li va
Zhen Qiu Zhang 2004 [12].

Nguyén 1y co ban cta hoc ting cudong 1a to
hop tuyén tinh clia cac may phén loai yéu dé hinh
thanh mot may phan loai manh (Hinh 3). Vé&i
phuong phap nay, mot may phan loai yéu (voi

ti 1& thanh cong nho hon 50%) c6 thé dugc nang
cap (“boost”) thanh mot may phan loai manh véi
muc tiéu 12 16i huan luyén ciia may phan loai méi
s& tiém can dén Zero véi thoi gian thyc hi¢n da
thirc.

Céc bd phan loai yéu

Kéthop cacbyphanlogi = = =% = .
Hinh 3. Két hop cac bo phén loai yéu thanh by
phén loai manh

D. Co so tri thuc

Sau khi hun luyén xong s€ c6 dugc mdt “co
sO tri thue” (Knowledge base)dé phuc vu cho
pha testing tim kiém va phat hién ddi tugng. Pay
1a yéu t6 xuong sdng ciia toan bo hé thong. N6
duoc tao ra & budc huin luyén va dugc luu triv
dudi dang file dif liéu co cau tric.

E. Phdt hién déi twong (Pha testing)

Pha phat hién dbi tuong dugc thuc hién dya
vao co so tri thire thu duge sau qua trinh huan
luyén.

2.2. Huéng tiép cdn dic trung Ridge va
Valley

Hudng tiép can ndy quan tim dén cac dic trung
16i 16m cuia cac dbi twong trong anh. Nhu vay céc
dbi tugng trong anh s€ dugc trich chon va biéu
dién dudi dang khung luéi 3D. M6 hinh khung
ludi duoc kién tao bang cach xac dinh cac canh
cua vat thé, hodc béng cach nbi cac diém dinh hop
thanh ctia mot ddi tuong dung dudng thang hodc
cong. DPéi voi dic trung khuon mat, chi can st
dung céc dbi tuong diém va duong thing.
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Lién quan t&i viée biéu dién chiéu thir ba bang
dd sau cua mau, James L. Crowley da dé xuét céc
khai niém Ridge va peak nam 1983 [1]. Trong
do, Ridge 1a cac diém 13i trén anh, tap cac diém
Ridge s& tao thanh nhimg dudong xuwong sdng va
cac duong nay s¢€ tao thanh cac chum tia goi la
peak. James L. Crowley da st dung phép hiu
cua loc thong thap dé rat ra cac diém 151 trén anh,
sau d6 st dung mot thuat toan duyét dé két ndi
chung lai v&i nhau thanh cac dac trung Ridge va
peak.

Quan Yuan da ap dung cac loai dac trung nay
cho bai toan phat hién khuon mat [13] va dua ra
khai ni€ém dac trung tra thung liing hay dac trung
co dang ranh (Valley-like feature). Pac trung nay
dua trén hiéu mirc sang ctia cac diém xung quanh
va diém dang xét O trung tAm dé xac dinh xem
diém nay cé dang ranh hay khong. Hudng tiép
can nay gitp nhan biét duoc cac vi tri trén anh
6 dic diém cta mat, mili, miéng. Lién quan dén
dic trung Ridge, Hai Tran va A.Lux [3] da dé
xudt phuong phap sir dung bo loc Laplacian dé
tang cuong thong tin canh sau d6 do tim Ridge
va peak dudi nhiéu mirc khac nhau. Trong huéng
tiép can nay, cac dic trung Ridge va peak dugc
biéu dién duéi dang cac do thi quan hé hoic cay
phan cap véi cac tang 1a cac Ridge va peak dugc
do tim tai cac mirc khac nhau.

Gan day nhat, Hong Du [6] x4y dung cdy cu
trac Ridge va Valley dé phat hién mat ngudi trong
anh k¥ thuat sd. Theo cach tiép can nay Hong
Du ciu trac lai khuon mat theo cay phan cip cua
cac diém Ridge va Valley. Cac diém 16i 16m dugc
phat hién ¢ nhiéu muc khac nhau dé do tim chi
tiét cac viing trén khudn mit tir mirc cao dén mirc
thap nhat.

Véi cac hudng tiép can trén, anh khuon mat
trong anh 2D c6 thé biéu dién duoc bang phuong
phép mo hinh hoéa theo dang 3D.

3. Dé xuit mé hinh phat hién khudn mit

Khudn mit s& dugce bicu dién dya trén mo hinh
khung 1u6i theo mot ciu tric bao gdm cac canh

lién két voi nhau qua cac dinh dugc tao thanh béi
cac vung Ridge va Valley. Mdi nut trong khung
ludi s& c6 thé 1a nat Ridge hodc nat Valley, diéu
nay s& gitp nhan biét dugc d6 cao hoidc thap
cua cac vi tri trén khung ludi. Dya vao mé hinh
khung ludi nay dé do tim va phét hién cac khudn
mit co trén anh voi nhiéu muc khac nhau.

&Y DUNG

P
KHUNG LU

CHUAN HU L RIDGE YA VALLEY

I
[ wau TIEN TRICH CHON VUNG
I
|

PHAT HIEN KHUON MAT

ANH TIEN
DAUVAD HU Lt

TRICH CHON VUNG *hY DUNG

RIDGE WA VALLEY > KHUNG LUGI

I TR KHUGN HAU XU
MAT L

Hinh 4. M6 hinh phat hién khuén mat
dua trén dac trung Ridge va Valley

PHAT HIEN
KHUON MAT

3.1. Tién xir ly

Anh dAu vao s& dugc chuyén sang anh da cap
xam va loc nhiéu. Trong phan nay chung toi sir
dung két hop bo loc Trung binh (mean filter) va
bd loc Gaussian vi hai bd loc nay khong lam mo
cac canh.

Tuy chat luong anh dau vao, anh dau ra nhan
duoc sau khi loc nhiu s& duge lam min tuong
ddi, tir d6 anh cling c6 do nét khac nhau.

Cao Thap

Hinh 5. D6 nét ciia anh
Hinh 5 thé hién toc d6 chuyén tiép thong tin
cua hinh anh tai bién, vi vy do nét cao cho két
qua 1a cac chuyén tiép hinh dang va chi tiét bién

duoc thé hién mot cach rd rang. DY nét cuia anh
c6 thé nhan dang qua cic dudng bién trong anh,
va diéu ndy sé anh hudng t6i viée trich chon cac
ving Ridge va Valley. Do d6 dé tang cuong do nét
ctia anh va lam ndi bat cac duong vién trong anh,
chung t61 4p dung hai thuat toan co ban la phép
gian (Dilation) va phép co (Erosion) trong phuong
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phép hinh thai. Budc xir Iy nay s& lam rd mot sd
phan trong anh va mdt sO phan khéc s& mo di.

3.2. Trich chon ddc trung Ridge va Valley

Trong anh khuén mat, mili va cac phan nho
ctia hai méa duoc xem 14 Ridge con cac phan hic
mt, 16 mii, miéng dugc dugc xem la Valley. Cac
anh sau budc tién xir Iy s& duoc phan tich dé do
tim quy tich cta cac diém cuec tri. Hinh 6 va Hinh
7 biéu dién cac dic trung Ridge va Valley tuong
tu nhu cac két qua cua HaiTran [3].

Hinh 6. Tim thong tin Ridge va Valley trén khuén mat
st dung LoG véi ¢ = V2.

Céc diém Ridge duoc t6 mau do va Valley duoc
t6 mau xanh. Vi két qua ndy, chung ta luu y ring
cac diém Ridge va Valley rat trich dugc chi biéu
dién dugc cac ving Ridge va Valley nhd va chi
tiét, chéng han nhu: mét, chan may, miii, va miéng.

Hinh 7. Rut trich viing Ridge va Valley véi muc ¢ da chon.

Trong [6], dé cai thién mic do do tim thong
tin Ridge va Valley trén anh, Hong Du d dé xuét
y tuong do tim cac dac trung Ridge va Valley
tai cac muc khac nhau. Vi phuong phap nay,
tai murc thap thi do tim cac dic trung Ridge va
Valley ¢ kich thudc nho va chi tiét nhu mat,
miii... Trong nhitng mirc d6 cao hon ké tiép, s&
do tim cac ving Ridge va Valley 16n hon. Pén
mtc 16n nhat, toan bd khudn mét ¢6 thé tro thanh
mdt vung Ridge. Tuc la, & mic 16n s€ do duoc
vung Ridge va Valley kich thudc 16n va it chi tiét
hon. Twong ty nhu khi nhin mot ngudi ¢ rat xa
thi chi ¢6 thé thdy dwoc dang, gan hon ta c6 thé
nhin dugc mat nhung khong nhin dugc céc chi
tiét mat mi, miéng, va gan hon nira ta mai co thé
nhin thay rd toan bo cac chi tiét trén khudn mit.

1. Do tim va rut trich vung Ridge va vung
Valley

Theo [6], dé danh gia mot ving c6 phai la
Ridge hay 1a Valley hay khong Ridge ciling khong
Valley, ta chon bg loc sau (Hinh 8):

Anh dang xt¥ Iy

ving dang xét

: —

(b)

. Hinh 8. Do tim vung trén anh:
(a) vung dang xét trén anh; (b) b loc vuong.

Ung voi ving dang xét, voi hinh vudng sxs,
tinh gid tri cia by loc trén vung nay theo cong
thac (1). bat S1, S2, §3, va §4 1a cac hinh chir
nhat den xung quanh hinh vuéng R (Hinh 8b), gia
tri loc F(R) dugc dinh nghi nhu sau:

4
F(R)=2sum(R)- ) sum(S;) (1)
2

Trong cong thie (2), ham sum(x) tinh tong do
sang trong vung x. Dua trén gia tri F(R) vura tinh
duogc, danh gid xem vung R 1a Ridge hay Valley
theo cong thirc sau:
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Ridges [F(R)[>5 A F(R)>0
Valleye|F(R)|>8 A F(R)<0 (2)
Normal < (vung khac)

R=

Cong thire (2) dung dé do tim cac vung Ridge
va Valley trén anh. Bing cach thay kich thudc cua
bo loc, ¢6 thé do tim cac ving Ridge va Valley
ung voi nhiéu kich cé, muc d6 khac nhau. Ngoai
ra, dé do tim va rut trich cac ving Ridge va Valley
c6 hinh dang khéc nhau, ching t6i st dung mot
tap céac loc hinh hoc c6 hinh dang nhu trong hinh
9 thay vi chi st dung mdt bd loc vuong [6].

o) Jf fuu

Hinh 9. Tap cac bd loc kich thudc S: (a) loc vudng;
(b) loc chir nhat dung; (c) loc chit nhat ngang.
Vi tap bo loc dugce bo sung nhu trén, cong
thire (1) duoc viét lai nhu sau:

Fs(R)=2sum(R)- Z sum(S;) 3)
Py

4
Fs(R)=3sum(R)-2 Z sum(S;) 4)
pa

Fy(R) dugc su dung dé tinh gia tri loc vudng
F.(R) st dung d€ tinh gia tri cac loc hinh chix
nhat. Trong cong thtrc (3) va (4), h¢ s6 ding
trude ham sum(R) c6 dugc la do ty 1¢ gitra dién
tich ving ¢ tAm (ving dang xét) va tong dién tich
ctia ving 1an can. Trong Hinh 9(a), tong dién tich
ctia cac vung den xung quanh gip d6i dién tich
phan & gitta, vi vay chung ta c6 hé sé 2. Trong
Hinh 9(b) va 9(c), tong dién tich cic ving den
gap rudi dién tich phan hinh chit nhat & giita. Mot
thong s6 quan trong khéc trong cong thic (2) 1a
ngudng 8. Ngudng & phai phu thudc tuyén tinh
vao dién tich ciia ving dang xét. Chon §, = K$°
ddi véi loc hinh vudng c6 kich thude S va §, =
4KS? d6i véi cac loc hinh chir nhat c6 kich thudc
s. K 1a mot thong sb thuc nghi¢ém. Ngudng 6, la
tich cua K va s’ 1a dién tich cua loc vuong.

2. Do tim va phat hién vung Ridge va Valley

tai nhiéu mirc

Vi nhiéu kich thude bd loc khac nhau, ta s& do
tim duoc cic ving Ridge va Valley & nhiéu mirc khéc
nhau. Trong d6 cac ving duogc rit mdi mue thip hon
s€ dugc do tim dya trén cac vung ¢ muc cao hon.

(al) =10, anh sau khi smooth
béing Gaussian 60vZ.

(b1) Céc viing Ridge va Vailey do
tim dwoc véi kich thude 60.

(al) 6=10, anh sau khi smooth
béng Gaussian 20v2.

(b1) Cée viing Ridge va Valley do
tim dwoc vot kich thude 20.

(al) 6=10, anh sau khi smooth
béng Gaussian 10+/2.

(b1) Céc vung Ridge va Valley do
tim dwoe véi kich thude 10.

Hinh 10. DO tim Ridge va Valley ¢ nhiéu mirc khac nhau.

Trong Hinh 10, cac hinh vuéng va hinh chir
nhat mau dé 1a vung Ridge, con cac hinh vudng
va hinh chit nhat mau xanh 1a cac vung Valley.

bato, 0,,... o la cac mirc dugc cho trude va
¢ d6 16n tang dan tir o, dén o . Trong do, ¢, 1a
muc c6 thé do tim cac vung Ridge va Valley c6
kich thuéc nhé va chi tiét nhat. _ 1a mirc cao
nhit ma tai d6 cac ving Ridge va Valley do tim
duoc chi tiét 16n va it nhat. Tai mdi mue, trudce
tién ap dung bo loc Gaussian véi kich thude o,
sau do s dung 3 b loc hi¢u vai kich thude s=c..
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3. Khong gian nut va khoang cdch gitra cac nut

Véi cac vung Ridge va Valley da dugc rat
trich, cac ving ¢ mirc 6_ cao nhat, tng voi mbi
vung nhu vay ta c6 mot “khong gian nit” (node
- space), khong gian nay s& 1a co s¢ dé xay dung
khung ludi xac dinh khuon mat.

V6i mdi khong gian nit duoc xay dung, ta cau
trac chiing thanh mot khung ludi dé tao thanh
mot ung vién cho viéc xét tim khudn mat trong
d6. Trong khong gian nat nay, tAm ctia mdi ving
Ridge va Valley da rut trich dugc xem 1a mdt
diém (nat) trong khong gian. Ving gidi han dugc
xac dinh boi vung Ridge va Valley dugce rit trich
¢ muc o cao nhat. Cac ving Ridge va Valley
rat trich s€ xay dung thanh khong gian nut dugc
phan chia theo mtrc nhu Hinh 11.

! ’

P ==
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Hinh 11. Khong gian ntit véi cac nat dugce phan theo muc.

Trong Hinh 11, viung gi6i han dugc xac dinh
la viing Ridge & miic 03.V§i moi Ill:}t bat ky trong
khong gian nay, chung déu c6é moi lién hé voi
nhau bing khoang cach, mirc 6 ctia nd va ving
gid1 han ma no nam trong do. bé xac dinh duoc
khoang cach gitta cic nut, ta xdy dung ham
khoang cach dugc dinh nghia nhu sau:

Ham khodng cdch: Dat N, c6 toa do (x, y,)
va N, co toa do (x, y,) la cac tdm cua hai nut.
Khoang cach D (N, N,) 1a ham khoang cach
(Distance) gitra cac nit néu nhu:

D(N,, N,) = 0 v6i moi nit thuc khong gian;

D(N,, N,) = D(N,, N,) v6i moi nut thugc khong gian;

D(N,, N,) = 0 khi va chi khi N =N;

D(N,, M) <D(N,, N,) + D(N,, M); M 1a m¢t ntit khac

Khodng cdach Euclide: Xét vé mat toan hoc,
day 1a khoang cach thirong giira hai diém. Do do,
khoang cach euclide gitra hai nit N, (x,y,) vaN,
(x,y,) dugc dinh nghia nhu sau:

De(Nth):\/(Xl' x2) >+ (y,- y2)2

3.3. Xdy dung khung lwéi mé hinh héa 3D

Tai mdi khong gian nut, dua vao dir licu da c6
dé xay dung mot khung ludi. Trude hét, nhitng niit
& muc o cao s& dugce dua vao khung ludi va ndi
v6i nhau bang cac canh vo hudng dé tao khung co
ban. Kich thudc ciia khung co ban nay c6 thé 1on
nho tuy khoang cach Euclide gitra cac ntt.

Hinh 12. Khung Iu6i co ban biéu dién khong gian nut.

Sau d6, nhitng nut & muc o thip hon s& duoc
chén vao trong khung va duoc ndi véi nut cha
ctia chung. Vi cac nit co cung nat cha, néu nut
Ridge nam gitta hai nut Valley theo chiéu doc thi
ta v& thém canh ndi hai bién ciia nut Ridge nay
v6i hai nat Valley kia. C6 thé dé& dang nhan ra
didu nay sé& tao nén mot hinh thoi nam trong ving
Ridge hodc Valley cia nut cha.

Hinh 13. Céc nut tao thanh tir cac ving Ridge va Valley
rut trich dugc theo mirc

Sau khi chén hét cac nit & mot mire, x6a cac
nut cha va cac canh tuong tng dé rat gon khung
ludi. Luc nay voi mdi vung Ridge va Valley rit
trich & murc cao nhét s& dat duoc mot khung ludi
theo dinh dang 3D véi d§ cao vao thép cua cac
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nat dugc thé hién qua tinh chit cua cac nat (nit
Ridge hay Valley).

Hinh 14. Khung luéi chi tiét duoc rit trich
tur cac ving Ridge va Valley.

Trong Hinh 13, d& dang nhan thdy rang cac
khung luéi tuy thudc vao trang thai, do nghiéng
ctia khudn mit ciing s& duoc biéu dién véi nhiing
goc nghiéng khac nhau. Diéu nay gitp ting viéc
xac dinh cac khuon mat dugc chup trong anh
hiéu qua hon so v&i nhiéu phuong phap khac.

4. Thuc nghiém

V61 mo hinh khung nhu trén, chung toi xay

dung mo hinh phat hién dé do tim va phat hién
khudn mat. Bén canh d6, néu co thé ap dung thém
mot s6 thuat toan nham ting cudng kha ning rat
trich cac viung Ridge va Valley ¢ d0 chinh x4c
cao hon thi mé hinh nay c6 thé mé rong dé ding
cho bai toan nhan dang co quan trén khuén mat
chéng han nhu mét, mili, chan may...

4.1. Tdp mdu xdy dung tip khung chudn

Dé xay dung tap khung chudn, ching toi st
dung tap dir li¢u anh khudén mat duoc téng hop boi
Peter Hancock [17]. Chung t6i Iya chon tap anh
gdm c6 131 anh chyp khu6n mit ctia 49 ngudi dan
ong va 20 nguoi nit. Cac khuén mat dugc chup &
gdc nhin truc tiép, biéu cam ty nhién hodc cudi.

Viéc lya chon tdp anh nay giup cho qua trinh
trich loc cac vung Ridge va Valley vao tao khung
ludi mo ta khuon mat dugce chinh xac, khong bi
nhiéu.

Hinh 15. M6t s6 hinh khuén mit trong tdp anh cua Peter Hancock.

4.2. Tap anh thu nghiém

Dé thir nghiém chuong trinh, ching t6i st
dung tap anh chup khudén mat dugc thu thap boi
Markus Weber [15] gdm c6 450 anh kich thudc
896x592 mm luu ¢ dinh dang JPEG. Day la tap
dir liéu anh chup cac khuén mat théng, chup dudi
nén phuc tap, da dang gdm ca ngoai canh va
trong nha véi cac diéu kién chiéu sang da dang...

b) Anh chup ngoai trai.

a) Anh chup trong nha.
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f) Anh chup khuén mat bi che.

&) Anh chup tranh hoa.

Hinh 16. Mot s6 anh trong tap anh ciia Weber.

Bén canh d6 chung t6i cung st dung thém
tap anh to co s¢ dir liéu anh cuia CMU/VASC
[16]. Tap anh ndy gém c6 4 phan véi 180 anh
den trang luu & dinh dang GIF. Cac khudn mit
dugc chup trong nhiéu khung canh khac nhau,
anh chup nhiéu khuén mat, khudn mat chup ¢
gbc nghiéng hodc anh chyp khuén mat trong tap
chi, anh chup c6 d6 nhiéu cao...

Hinh 17. M6t s6 anh trong tap anh CMU VASC.

4.3. Tao tip khung chuin

Tt tdp anh mau chi chra khuén mat & phan
IV.1, ching t6i rat trich cac vung Ridge va Valley
trén anh. Trong thuc nghiém, ching t61 da lua
chon cac mic 6,=20, 6,=30, 6,=120 la nhimg
muc dam bao do chinh xac twong doi khi rat trich
cac cung Ridge va Valley.
5. Két qua thwe nghiém

Pé danh gia két qua thir nghiém, tir anh dau
vao ta dung phuong phap rat trich dac trung
Ridge va Valley dé nhan dugc mot khung ludi.

Duya vao tap khung chuan da xay dung dé kiém
tra xem liéu day c6 phai 1a khung biéu dién khudn
mit hay khong. Néu thoa diéu kién danh gia n6
s€ tro khung ludi img vién khudn mat.

Bang 1. Két qua thir nghiém trén cac tip anh

Weber va CMU
A o y . iA bo
’I:ap al.l,l\l ,SO bung | Sai Ty !e; chinh
thir nghiém | anh sai .
xac
Weber 450 446 4 0.08 | 99,92
CMU/VASC | 180 159 21 16,4 | 83,6

Thoi gian xir Iy trung binh cho mdi anh & tap
Weber 1a 1.03s va cho tdp anh CMU/VASC la
1.24s. Ly do cho sy khac biét nay 1a cac anh trong
tap Weber c6 do sang tot hon, do phan giai ciing
cao hon nhiéu so v6i cac anh trong tip CMU/
VASC, yéu té nay anh hudng 16n dén kha ning
xac dinh céc vung Ridge va Valley nhanh hay
cham va anh huéng dén tinh chinh xac cua két
qua rut trich.

Dé co su so sanh ching toi cling thir kiém tra
trén mot chuong trinh phat hién khudén mat véi
tiép can dua trén dién mao st dung mang No-ron
va két qua dugc thé hién ¢ Bang 2.

Bang 2. Két qua thtr nghiém theo tiép can
mang No-ron trén cac tap anh Weber va CMU

' Ty1e | DO
Tap anh So , . Y€ | chinh
. ‘A . bing | Sai sai .
thi nghiém | anh (%) xac
’ (%)
Weber 450 430 20 4,5 95,5
CMU/VASC | 180 135 45 25 75

Thoi gian thyc hién trung binh ctia cac lan thir
nghiém so vdi cac tiép can cua ching toi 14 tuong
dbi nhiéu hon véi 3.046s cho tip anh Weber va
4,153s cho tap CMU/VASC. Va mot diéu chung
t6i nhan thay khi thir nghiém trén chuong trinh
phat hién khuén mat st dung mang No-ron nay
13 v6i anh c6 do phén giai cang cao thi toc do xir
1y cua chuong trinh cang cham va dan dén thoi
gian xir 1y tang 1én day 1a mot diéu t6i ky ddi voi
cac hé théng phat hién va nhan dang.
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Trong mot sé truong hop, viée phat hién khudn
mit van xay ra nham 1an cac ving khac. Diéu nay
xay ra do anh thu nhan c6 chtra nhiéu ving anh
¢6 ludi Ridge va Valley c6 két cau tuong tu véi
két ciu Ridge va Valley cua khuén mat, do do
thuat toan hiéu nhdm nhu 13 mot thanh phan biéu
dién khuén mit.

6. Két luin

Bai bao da dé xuét va cai dat tha nghiém mot
phuong phéap phat hién khudén mit theo tiép can
rit trich ddc trung Ridge va Valley. Cac két qua
thue nghiém va so sanh cho thdy phuong phap
nay dat do chinh xac cao hon so véi cac hudng
tiép can da co.

Vi kha niang mo phong khuon mat bang mot
khung luéi, tiép can nay gitp xac dinh duogc
nhitng khudén maét bi che khuét hodc céc hinh hoa
khuon mat (khong phai 1a khuén mat that) duoc
chup tir nguoi tot hon so véi cac cach tiép can
khéc.

Tai liéu tham khio

[1] James L. Crowley, Alice C. Parker, “A Representation
for Shape based on Peaks and Ridges in the Difference
of Low-Pass Transform”, IEEE Transaction on PAMI,
pp 156-170, Vol. 6, No. 2, Mar 1984.

[2] T. K. Leung, M. C. Burl, and P. Perona, “Finding
faces in cluttered scenes using random labeled graph
matching,” inProc. 5th International Conference on
Computer Vision (ICCV ’°95), pp. 637-644, Boston,
Mass, USA, June 1995

[3] Thanh Hai Tran Thi, Augustin Lux, “A method
for Ridge Extraction”, 6th Asian Conference on
Computer Vision 2004 - ACCV’04, Vol. 2, Feb 2004,
Korea.

[4] Paul Viola, Michael Jones, “Robust Real-time Object
Detection”, Vancouver, Canada, july 13, 2001.

[S] Hichem Sahbi, Donald Geman , “A Hierarchy of
Support Vector Machines for Pattern Detection”,
Journal of Machine Learning Research 7 (2006)
2087-2123.

[6] Tran Le Hong Du, Duong Anh Duc, Duong Nguyen

Vu, “Ridge and Valley based Face Detection”,
IEEE International Conference on Computer
Sciences Research, Innovation, Vision for the Future
(RIVF’06), Ho-Chi-Minh city, Vietnam, 2006.

[71 B.Moghaddam and A. Pentland, “Probabilistic visual
learning for object representation,”IEEE Trans.
Pattern Anal. Machine Intell., vol. 19, no. 7, pp. 696—
710, 1997.

[8] E. Osuna, R. Freund, F. Girosi, “Training Support
Vector Machines: An Application to Face Detection”,
International Conference on Computer Vision and
Pattern Recognition -CVPR’97, pp. 130-136, 1997.

[9] H. Rowley, S. Baluja, T. Kanade, “Neural network-
based face detection”, IEEE Transaction on Pattern
Analysis and Machine Intelligence (PAMI), Vol. 20,
No. 1, pp.23-38, Jan 1998.

[10] F. Samaria, Face recognition using hidden Markov
models,Ph.D. dissertation, University of Cambridge,
Cambridge, UK,1994.

[11] W. Zhao, R. Chellappa, P. J. Phillips, and A.
Rosenfeld, “Face recognition: a literature survey,”
ACM Computing Surveys, vol. 35, no. 4, pp. 399—
458, 2003.

[12] C. Canton-Ferrer, J. R. Casas, and M. Pardas,
“Fusion of multiple viewpoint information towards
3D face robust orientation detection”, IEEE
International Conference on Image Processing,
2005, Vol. 2, pp. 366-3609.

[13] Quan Yuan, Wen Gao, Hongxun Yao, “Robust frontal
face detection in complex environment”, International
Conference on Pattern Recognition 2002 — ICPR’02,
pp 25-28, Aug 2002, Canada.

[14] Pham Thé Bao, Nguyén Thanh Nhut, Cao Minh
Thinh, Trn Anh Tuén, Phan Phtic Doan, “Téng quan
cac phuong phap xac dinh khudn mat ngudi”, Tap chi
Cong nghé théng tin & Truyén thong, 2007.

[15] Markus Weber, “Frontal face dataset”, California
Institute of Technology, 2003.http:/www.vision.
caltech.edu/html-files/archive.html.

[16] CMU/VASC Image Database, Vision and Autonomous
Systems Center, Carnegie Mellon University, 2003.

[17] Peter Hancock, Psychological Image Collection
at Stirling (PICS), Psychology, School of Natural
SciencesUniversity of Stirling, 2008.http:/pics.
psych.stir.ac.uk/2D face sets.htm.

[18] Luxand FaceSDK 4.0, Trial Version, Luxand.

Inc,2011.http://www.luxand.com.




TAP CHI KHOA HOC & CONG NGHE DAL HOC DUY TAN TRUONG DAI HOC DUY TAN

DTU Journal of Science and Technology 01(32) (2019) 64-74 DUYTAN UNIVERSITY

Nghién ctru anh hudng cua cac dicu kién tong hop 1én cau tric
cua vat lieu Zeolite 4A su dung phu’O’ng phap nhiéu xa tia X
két hop voi pho ké thoi gian song positron

Effects of synthetic conditions on internal structure of Zeolite 4A using X-ray
diffraction method in combination with positron annihilation lifetime spectroscopy

Luu Anh Tuyén*, Lé Chi Cuong®, Nguyén Quang Hung®*
Anh Tuyen Luu, Chi Cuong Le, Quang Hung Nguyen
“ Trung tam Hat nhan TP. Ho Chi Minh - 217 Nguyén Trdi, Qudn 1, TP. Ho Chi Minh
b Pai hoc Khoa hoc Tw nhién - Pai hoc Quéc gia TP. Ho Chi Minh, 227 Nguyén Vin Cir, Qudn 5, TP. Ho Chi Minh
¢Pai hoc Suw pham Ky thudt, 01 Vo Van Ngdn, Quan Thu Puc, TP, H6 Chi Minh
4Vién Nghién ciru Khoa hoc Co ban va Ung dung - Dai hoc Duy Tan, 10C Tran Nhat Duat, Quan 1, TP, Hé Chi Minh

(Ngay nhdn bai: 23/11/2018, ngay phan bién xong: 11/12/2018, ngay chdp nhdn dang: 20/01/2019)

Tém tit

Trong bai bao nay, ching toi nghién ctru vé sy anh hudng cta ty 1¢ Si/Al va thoi gian két tinh 1én cdu trac ciing nhu quéa
trinh tinh thé hoa cua vt liéu Zeolite 4A. Bang cach sir dung phuwong phap nhiéu xa tia X (XRD) két hop véi phd ké thoi
gian song positron (PALS), chung t6i dd chig minh dugc rang su thay doi ty 1& Si/Al trong khoang giira 1/2 va 1/1 thuc
té khong anh hudng toi qué trinh hinh thanh khung cau tric co ban ciia Zeolite 4A sau khi tong hop. Tuy nhién, ty 18 nay
s& anh hudng tryuc tiép 1én qua trinh két tinh, cu thé 1a kich thudc va phéan bé kich thude ciia cac tinh thé hinh thanh trong
mau. Ngoai ra, cac két qua phan tich trén PALS da chi ra ring phd thoi gian song ciia positron kha nhay véi sy thay doi
cua vat liéu Zeolite 4A tir trang thai co cAu trac vo dinh hinh sang trang thai co cAu trac tinh thé. Dac biét, nho viée s
dung két hop gitra XRD va PALS, chung t6i da phat hién ra sy xudt hién cua cac sai hong mang va cac 16 rdng trung binh
¢6 ban kinh 16n hon 2 nm trong vat liéu Zeolite 4A nay. Phat hién vé su tn tai cua 1 réng trung binh trong vt liéu Zeolite
4A nay chua dugc cong bd trong cac nghién ciru trude do.

Tir khéa: Positron, nhidu xa tia X, Zeolite 4A, 16 rong trung binh

Abstract

The present paper studies the effects of the systhetic conditions such as Si/Al ratio and crystalization time on the
internal structure of Zeolite 4A by using the X-ray diffraction method (XRD) in combination with the positron lifetime
annihilation spectroscopy (PALS). It has been found that the variation of the Si/Al ratio from 1/2 to 1/1 does not affect the
basic framework structure of the synthetic Zeolite 4A. However, this variation affects the crystallization process, namely
the size as well as the size distribution of the crystals formed in the material. Moreover, the analysis of the PALS has
indicated that the lifetime spetra of the positron are very sensitive to the internal change of Zeolite 4A from its amorphous
to crystaline structure. In particular, by simultaneously applying the XRD and PALS, we have observed the existence of
defects and mesopores, whose average size is above 2 nm, in Zeolite 4A. This finding in Zeolite 4A has not been reported
prevously in any research works.

Keywords: Positron, X-ray diffraction method, Zeolite 4A, mesopores.
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L. Gi6i thi¢u

Zeolite 4A 1a vat lieu dugc sir dung rong rai
trong cac ung dung xtr Iy moi truong hién nay.
CAu trac va dic trung Ung dung cta Zeolite 4A
co ban dya trén lién két tr dién cia SiO, va AlO,.
Tt cac lién két nay, hé thong cac 16ng cau tric a
(duong kinh trung binh ¢& 11,4 A) va g (duong
kinh trung binh ¢& 6,6 A) dugc hinh thanh [1].
Céc 1ong ciu trac nay dugc goi 1a cac 16 rdng vi
mo (micropore) trong ciu tric ciia Zeolite 4A.
Ngoai ra, trong Zeolite 4A ciing c6 thé ton tai cac
16 rong trung binh (mesopore) nam ngoai khung
ciu truc. Cac 15 rdng ndy ciing c6 vai trd quan
trong trong cac ung dung cua Zeolite 4A. Tiéu
biéu nhu trong cong nghiép hat nhan, do kha
nang trao doi ion hiéu qua, Zeolite 4A dugc xem
nhu 12 mot loai vat liéu rat quan trong, chua thé
thay thé trong viéc hap thyu va tach bo cac dong
vi phong xa trong dung dich thai tir 16 phan ung
hay nha may dién hat nhan [2].

Trong nghién ctu tong hop Zeolite, anh
huong cua thoi gian phan Gng va ty 1€ Si/Al toi
qué trinh két tinh thuong dugc quan tam dac biét
boi ty 1€ nay dong vai tro quan trong to1 qua trinh
diéu khién kich thudc tinh thé Zeolite sir dung
cho cac muc dich tmg dung khac nhau [1]. Déi
v6i Zeolite 4A, kich thudc tinh thé co thé thay
d6i tir nm cho téi pm va phu thudc vao cac diéu
kién tong hop va ty 1¢ Si/Al trong hdn hop ban
dau. Cho dén nay, cac quy trinh tong hop Zeolite
4A da duogc cong bo rat rong rai, trong d6 nhi¢t
d6 can thiét dé phan ung tong hop xdy ra 1a xap
xi 100°C va thoi gian két tinh doi hoi tir mot dén
vai ngay [2]. Cac nghién ciru gin ddy nham muc
dich cai tién quy trinh tong hop Zeolite 4A tip
trung vao viéc rit ngan hon nita thoi gian phan
mg nhung van diéu khién duogc cac kich thudc
mong mudn [1, 2].

Mot s6 tinh chat dac biét cua Zeolite 4A noi
riéng va céc loai zeolite n6i chung nhu kha nang
lra chon trong sang phan tir, kha ning hip phu
lién quan dén sy c6 mit clia cc sai hong ciu tric

tao ra tir cac diéu kién tong hop khac nhau da
duoc nghién ctru kha chi tiét trong mot s6 cong
trinh nghién ctru [3 - 5]. Trong cac nghién ctru
nay, cac phuong phdp vat Iy va hod hoc thong
dung nhu kinh hién vi dién tir quét (Scanning
Electron Microscope - SEM), phuong phap
hap phu khi, nhidu xa tia X (XRD)... da dugc
su dung dé xac dinh cac dic trung co ban cua
Zeolite 4A tong hop nhu mirc d6 tinh thé hoa,
thé tich rong trung binh, va kich thudc cua cac
hat tinh thé. Tuy nhién, han ché cia cic phuong
phép vat 1y va hod hoc néi trén la ching thuong
dugc su dung mot cach doc lap, do do thong tin
thu duogc trong vung kich thudc nm va nho hon
theo cac phuong phap nay kha it hodc kho bd
sung thong tin cho nhau dugc. Cu thé, phuong
phap SEM co6 thé xac dinh duoc kich thudc hat
nhung khong danh gia duoc ciu tric rong cta
Zeolite; phuong phap XRD c6 thé xac dinh dugc
muirc do tinh thé hoa nhung khéng danh gia duoc
céc sai hong cau tric; phuong phép hap phu khi
c6 thé x4c dinh thé tich va kich thudc rdng trung
binh rat tét nhung han ché trong danh gia cau
trac rong vi md dang 16ng a va B cua Zeolite
4A do su khé xam nhap cua cac phan tir khi vao
cac 10ong qua cac vong lién két (cira s6) cua cac
16ng cau trac. Gan ddy, phuong phap do thoi
gian sng positron (PALS) duoc xem nhur 1a mot
trong nhitng phuong phap nghién ctru hi€éu qua
qua trinh két tinh, cdu tric rdng vi mo va céc sai
hong mang ciia Zeolite [6 - 8]. Cu thé, phuong
phap PALS co ban dua trén vi¢c xac dinh biic
xa gamma thong qua qua trinh hiy cta positron
v6i electron trong vét ran. Trong moi truong dam
dic, cac khong gian rdng, cac kénh, 16ng va sai
hong mang c6 kha ning 1am thay doi phan b
cac electron dinh xtr. Cac thay doi nay dic biét
nhay voi cac qua trinh huy cdp gitta positron va
electron. Positron c6 thé két hop véi mot electron
dé tao ra cac Positronium c6 thoi gian song khac
nhau, tuy thudc vao ciu tric va moi trudng bén
trong vat li¢u. Cu thé, c6 hai loai Positronium
1a para-Positronum (p-Ps) véi thoi gian séng c&
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125 ps va ortho-Positronium (0-Ps) véi thoi gian
song t6i da 142 ns. Thoi gian séng cua o-Ps lién
quan chat ch€ té1 kich thudc cua céc sai hong,
cac tap chat 1am thay ddi cau trac dién tich, va
céc cau tric rong vi mo va trung binh théng qua
qua trinh huy pick-off (hiy cia mét o-Ps voi mot
electron). Trong khi d6 thoi gian séng cua p-Ps
khong bi anh huong boi moi truong vat ligu. Do
do, PALS da va dang tr¢ thanh mot trong nhitng
phuong phap htru dung cho nhitng nghién ctru
cAu trc dién tich, céc dang sai hdong mang, hé
thong rong kich thudc nm, va céc trang thai kim
loai va tap chét dinh xu trong vat liéu Zeolite.

Téng quan vé cac phuong phap nghién ctru
Zeolite cho thdy trong khi phuong phap XRD
tuong d6i hiéu qua trong viéc danh gia muac do
tinh thé héa va ciu tric dic trung cua Zeolite thi
phuong phap PALS lai kh4 nhay véi cac nghién
clru vé ciu truc rdng, cac sai hong, va qua trinh
chuyén pha cau tric. Do vy, viéc két hop hai
phuong phap nay trong nghién ciru cu tric ciia
céc vat lidu Zeolite chic chan s& mang lai cho
chtng ta nhiéu thong tin hon vé mat cau trac tinh
thé cua vat lieu. Uu diém cua viéc két hop hai
phuong phap nay so véi viée str dung doc 1ap cac
phuong phéap khac nhau 1a giup ching ta c6 thé
nghién ciru cau tric ciia Zeolite mot cach toan
dién, tir phia trong ciu tric rdng vi mo ra phia
ngoai bé mat tinh thé va nguoc lai. Thuc té, trong
cong trinh nghién ctru gan day nhét [6], bang viéc
sir dung két hop hai phuong phap XRD va PALS
chung t6i da nghién ctru thanh cong cau triic tinh
thé cua vat liéu Zeolite ZSM-5. Cuy thé, chiing toi
d3 1an dau tién chi ra su xuat hién va ton tai dong
thoi clia cic sai hong va 16 rong trung binh hinh
thanh trong qué trinh tong hop vat liéu Zeolite
ZSM-5 trén. Két qua niy cé y nghia quan trong
d6i voi sy hiéu biét cia ching ta vé ciu tric ndi
tai cia Zeolite ZSM-5 tong hop va théng qua
d6 gop phan quan trong vao viée diéu khién qua
trinh tong hop vt liéu nham thu dugc cac loai
Zeolite mang nhiing tinh chat dac biét.

Trong bai bao nay, ching toi sir dung két hop
phuong phap PALS va XRD nhim nghién ciru
ciu trac cua hai loai miu Zeolite 4A c6 ty 18 Si/
Al la 1/2 va 1/1. Cac mau duoc téng hop tai cac
khoang thoi gian két tinh khac nhau nhu 5 gior (ky
hi¢ula A -5), 21 gio (ky higu la A -21), va 22
gio (ky hi¢u la A -22) va tai nhi¢t do 80 °C. Bén
canh d6, cac mau Zeolite 4A thuong mai c6 cling
ty 1& Si/Al cling dugc sir dung trong nghién ctru
nham so sanh va d6i chiéu véi cac mau di tong
hop. Cac két qua cua nghién ctru dugc hi vong c6
thé 1am ro anh hudng cua ty 1¢ Si/Al t6i qua trinh
két tinh va cdu tric cta Zeolite 4A, dong thoi tim
kiém su ton tai cua cac 16 rdng trung binh nam
ngoai khung céu trac (framework) cua vét liéu
nay.

I1. Thue nghiém

1. Téng hop Zeolite 44

a) Chudn bi héa chdt

Céac hoa chat duge chuén bi bao gém:

- Nude cit (chung cat 3 1an)

- Thuy tinh long Na,SiO, (98%, Merck)

- NaAlO, (Sigma Aldrich)

- NaOH (Sigma Aldrich)

b) Téng hop

Céac hdn hop (gel) ban dau dugc diéu ché tur
dung dich NaAlO, két hop véi thiy tinh léng
Na_SiO, (waterglass) trong mdi truong dung dich
kiém cua NaOH v6i cong thirc hda hoc dugce thé
hién trong Bang 1. Cac khao sat thuc té trong
phong thi nghiém dbi véi cac mau Zeolite 4A co
ty 1& Si/Al thap (tir 1/2 dén 1/1) duéi nhiét do
tong hop 80°C trude d6 cho thiy trang thai két
tinh sém cua ho vat liéu nay thuong xuét hién
sau thoi gian tir 4 - 6 gio. Tuong tu, qua trinh két
tinh hoan toan dbi véi mau co ty 18 Si/Al =1/2
va 1/1 tuong g 1a khoang 21 gio va 22 gio. Do
vay, dé co thé khao sat duge qua trinh két tinh
som ciing nhu két tinh hoan toan cta hai dang
mau co ty 1& Si/Al ké trén, sau qua trinh hoa tan
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trén may khuay tir, cac mau gel dugc dwa vao cho
phan tmg két tinh trong méi truong thuy nhiét
80°C trong thoi gian 5 gio, 21 gio, va 22 gio [3].

Qua trinh rira mau duoc thuc hién trén may li tAm
cho dén khi do pH dat dugc khoang béng 7.

Bang 1. Cac mau Zeolite 4A dugc tong hop
& cac diéu kién khic nhau.

Tén miu Cong thirc hoa hoc Ty 1€ Si/Al Thoi gian két tinh (gio)
A -5 ) 5
] 1/2
A2l 3Na,0A1,0,5i0,200H ,0 1
A,-22 3Na,041,0,28i0,200H,0 11 22

2. Cdc thi nghiém trén phé ké nhiéu xa tia
X (XRD)

Gian d6 nhidu xa tia X cua cac mau nghién
ctru duge ghi nhan trén hé nhiéu xa X’Pert Pro
(Multi-Purpose Diffractometer) v4i 6ng phat Cu,
bugc song K = 1,54 A, hoat dong tai cao thé
45 kV va cuong do dong 40 mA. Chuong trinh
diéu khién va thu nhén tin hiéu dugc st dung la
X’Pert Data Collector. Cac thong s6 thuc nghiém
duoc thiét 1ap voi goc nhiéu xa 26 trong khoang
10°- 50° voi bude quét 0,003° va thoi gian cho
mdi budc quét 1a 3 gidy. Chung t6i da sir dung
phuong phap ham Gauss trén chuong trinh phan
tich X Pert HighScore két hop vé6i thu vién dir
liéu nhidu xa qudc t& ICDD dé phan tich cac gian
dd XRD [6].

3. Cdc thi nghi¢m trén phé ké thoi gian séng
positron (PALS)

Dbi v6i cac thi nghiém trén hé phd ké thoi gian
song positron, chiing t6i sir dung ngudn 2Na véi
hoat d6 x4p xi 48 uCi. Ngudn nay duoc dit giira
hai vién mau (timg cip) dang kep (sandwich) va
duoc bao bo1 mdt 16p nhdm mong dé cb dinh cau
hinh. Sau d6, mau dugc dit trong dng nhém cé
két ndi voi hé thdng hit chan khong. Trong thi
nghi¢m nay, chung t6i st dung h¢ trung phung
nhanh (fast coicidence) v6i hai dau do (detector)
nhép nhay plastic c6 d6 phan giai thoi gian c&
200 ps nham much dich giam phong va tang chat
luong cua phd ghi nhan dugc. Cac phd thoi gian

song positron ¢o tong sd dém 16n hon 3x10° s&
duogc sir dung cho qua trinh phan tich s6 lidu. Viéc
phan tich cac thanh phan thoi gian song dugc
thuc hién trén chuong trinh LT (Version 9.0) véi
md hinh 5 thanh phan thoi gian séng dugc ky
hi¢u tr T, t61 1,. Qua trinh chuin nguén duoc
thuc hién thong qua viéc phan tich so li¢u thuc
nghiém sir dung 2 thanh phan déng gop, bao gdm
167 ps (9,1%) cho 16p vo Al va 362 ps (0,8%)
cho mudi NaCl [6].
I11. Két qué va thio luin

1. Anh hwéng ciia thoi gian phdn tng va ty
1¢ Si/Al lén qud trinh két tinh va phdn bé kich
thuéc tinh thé ciia Zeolite 44

Két qua phéan tich XRD dbi voi hai mau A -
5va A -21 (cung ty 1€ S/Al bang 1/2) dugc thé
hién trén Hinh 1. Ttr hinh v€ nay chung ta c6 thé
thay rang, quéa trinh két tinh ctia Zeolite 4A phu
thudc manh vao thoi gian phan timg. Sau 5 gio két
tinh dau tién, cac nhan tinh thé da bit dau xuét
hién trong hon hop vé dinh hinh (dang gel) cua
mau A -5. Pho nhiu xa cia mau A, -5 duge dic
trung boi hai vung dir liéu. Vung dir li¢u thir nhat
trong khoang 20 tir 20° t6i 40° voi cac dinh nho
cao dac trung cho pha vo dinh hinh cta gel. Vung
dir liu thir hai trong khoang 26 tir 40° t1 60° voi
dinh nhiéu xa & goc 44,5° dic trung cho pha tinh
thé dau tién cia cac nhan ciu tric xuat hién véi
ham luong rét thip va 1an trong hon hop gel. Tai
thoi gian két tinh 21 gid (mAu A, ,-21), qua trinh
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két tinh x4y ra gan nhu toan b khi so sanh voi phd
nhidu xa ctia mau thuong mai ciing ty 1& Si/Al Di
voi mau A, -22, sau 22 gid phan Umg, qué trinh
ket tinh da xay ra hoan toan véi céc tinh thé dac
trung cho Zeolite 4A khi so sanh v6i mau thuong
mai cung ty 1¢ Si/Al nhu trong Hinh 2. Dac biét,
khi so sanh gian dd nhidu xa cua hai loai mau két

tinh hoan toan va khac nhau vé ty 1¢ S/AL (A, 21
va A, -22), rat it sy khac biét v€ vi tri va cuong
dd cac dinh nhiéu xa dugc phat hién. Dicu nay
cho thdy rang, mic du c6 ty 1& Si/Al khac nhau
nhung ca hai miu néi trén déu c6 chung khung
cau tric LTA dic trung cta Zeolite 4A (6 don vi
a=b=c=24,61 A vacichésda=p=y=90.

Cudng do nhiéu xa [s6 dém]
1

] 5e

_’Www&

T

T
20 30

40

50 60 70

Géc nhiéu xa - 20 [°]

Hinh 1. Gian d6 nhiéu xa tia X cta cac mau Zeolite 4A c6 ty 1€ Si/Al va thoi gian két tinh khac nhau: mau
A1/2-5 (mau den), mau A1/2-21 (mau xanh
da tro1), va mau A1/1-22 (mau xanh réu).

— Zeolite 4A, Si/Al = 1/2) | |

X
=N

(a)
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Hinh 2. Gian d6 nhiu xa cia miu Zeolite 4A thwong mai véi ty 18 Si/Al = 1/2 (a) va 1/1 (b).

Phén bd kich thudc tinh thé cta hai miu A, -
21 va A, -22 sau qua trinh tong hop co thé duoc
tinh toan tir phuong trinh Scherrer tai cac vi tri
goc nhiéu xa 1a 229, 27°, 30°, 34° va 38° [6]. Tuy
nhién, tir cac dir liéu nhidu xa ghi nhan dugc

trong Hinh 1, d6 nd rong dinh phd trén dudng
nhiu xa cta ca hai mau hau nhu khong c6 su
khac biét dang ké. Didu nay c6 nghia 1a néu chi
dua trén dir liéu vé nhiéu xa tia X ching ta s&
khong thé phan biét dugc sy khac nhau vé kich
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thudce tinh thé cta hai loai mau Zeolite co ty 1€
Si/Al khac nhau. Trong trudng hop nay sé& xuat
hién hai gia thiét nhu sau: i) ty 1& Si/Al chua du
khac biét dé thay ddi kich thudc tinh thé Zeolite
4A trong sudt qua trinh phan tng két tinh & nhiét
d6 80 °C va ii) kich thudc tinh thé cta ca hai mau
qué 16n va vuot qua gidi han xac dinh kich thude
ctia phuong trinh Scherrer trong nhiéu xa tia X
(kich thudc tinh thé phai nho hon 1pm).

Dé kiém chimg hai gia thiét trén, chiing t6i tién
hanh chup anh SEM (trén thiét bi Phipps CM 20)
hai mau A1/2-21 va A1/1-22. Céc hinh 4nh SEM
trén Hinh 3 cho thay ca hai mau déu c6 kich thudc
tinh thé 16n hon 1 pm. Do vy, gia thiét dau tién
d3 bi loai bo va gia thiét thir hai c¢6 thé dugc xem
xét chap nhan. Pbi voi mau A1/2-21, hinh anh

SEM cho thiy kich thudc tinh thé thay d6i tir 1 — 8
um va tap trung chi yéu ¢ ving 4 — 8 um. Nhu
vay, phan tmg két tinh da xay ra khong dong nhat
trong toan b lugng gel dua vao phan ung. Qua
trinh nay co thé dugc mo ta nhu sau. Dau tién, cac
nhan tinh thé xuat hién sém nhat (sau gan 5 gio
phan (g ctia mau A 1/2-5) s& tach ra khoi pha vo
dinh hinh ciia gel va dan thay ddi kich thude (qua
trinh moc tinh thé). Ciing trong khoang thoi gian
ndy, cac nhén tinh thé tiép theo lan lugt dugc hinh
thanh. Cac nhan tinh thé s& c6 thé ting kich thudc
thong qua cac phan ing hoa hoc xay ra trén bé mat
tinh thé khi chung tiép xtc véi gel vo dinh hinh.
Qua trinh nay s& dién ra lién tuc cho dén khi tinh
thé dat kich thudc t6i da hodc hét nguyén lidu gel
ban diu nhu di duoc chi ra trong cong trinh [9].

Hinh 3. Anh SEM ciia mau A1/2 -21 véi ty 18 Si/Al=1/2 (trai) va mau A1/1 -22 véi ty 1¢ Si/Al =1/1 (phai).

Quan sat hinh anh SEM cua hai miu A -21
va A, -22 (Hinh 3) ching t6i nhan thay rang kich
thudce tinh the trong mau A |, -22 1a kha dong nhat
(khoang 2 pm), trong khi dé kich thuéc tinh thé
trong mau A, ,-21 khong dong nhat. Kich thudc
tinh thé ciia mau A |, -22 nho hon dang ké so voi
kich thudc tinh thé cuia mau A | ,-21. K€t qua nay
cho thay rang, rat c6 thé phan tng két tinh trong
mau A -22 da xay ra dong bo trong toan bod
luong gel ban dau va két qua 1a mdt phan bo kha
dong nhét vé kich thudc tinh thé da dwoc phat
hién trong mau nay. Nguoc lai, ddi véi mau A -
21, phan ung két tinh xay ra khong dong bo trong
luong gel ban dau (qué trinh két tinh sy ra ngau
nhién va cuc bo) dan dén phan bé kich thude tinh

thé khong dong nhat sau khi hét nguyén liéu gel
(phan mg két tinh xay ra hoan toan).
2. Ciu tric rdng va sai hong mang ciia Zeolite
4A tai thoi gian két tinh sém va sau khi két
tinh hoan toan

Dé nghién ciru cac cau tric rdng va sai hong
mang, pho thoi gian séng positron trong cac mau
Zeolite A, -5, A, -21, A, =22 va hai mau thuong
mai A (ty I¢ Si/Al bang 1/2) va A, (ty 1€ Si/Al
bang 1/2) da dugc phan tich trén phan mém LT
9.0 [6] va duogc thé hién trong Hinh 4. Bang 2
trinh bay cac thanh phan thoi gian sdng va cudng
d6 hity ¢ cac trang thai ciu trac do dugc trong
cac mau. Dé xac dinh ban kinh cua cac ciu trac
rong, ching t6i da stir dung mo hinh luong tir [10]
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cing md hinh két hop giita lugng tir va ban lugng
tr [11] dé tinh toan véi cac két qua duoc trinh
bay trong Bang 3.

Thoi gian séng [ns]

Hinh 4. Pho thoi gian sénngositron
do dugc trong cac mau.

T phan bd thoi gian séng positron thuc
nghiém (Hinh 4), c6 thé phan biét rat rd cac trang
thai huy positron trong cac mau tong hop va mau
thuong mai ciing nhu su khac biét giita mau o thoi
gian két tinh sém (A, -5) va cic mau da hoan toan
két tinh (A, /;-21 va A -22). Boi voi ma?lu,A1 D
(thoi gian két tinh chi méi duoc 5 gio), cau tric
ctia Zeolite luc nay hau nhu & trang thai vo dinh
hinh nhu d4 duoc chi ra tir két qua phan tich XRD
(Hinh 1). Do chua hinh thanh céc cu trac véi cac
khong gian 10ng dic trung ctia Zeolite 4A, thoi

gian séng positron trong mau A -5 bao gom hai

phan. Phan thir nhit 1a chong chlgp cua cac thanh
phan thoi gian séng ngin va phan tht hai 13 thanh
phén thoi gian séng dai nhur quan sat thiy tai phia
trai cua dinh phd véi cudng do thap (Hinh 4).
Trong khi d6, pho thoi gian séng positron d6i véi
hai mau A -21 va A, -22 lai hoan toan khéc biét
voi sy xuat hién cia cac thanh phan song trung
binh dic trung cho cau tric framework ciia Zeolite
4A. Qua viéc so sanh phd thoi gian sdng positron
clia cac mau tong hop (A, 721 va A -22) véi cac
mau thuong mai (A, va A, ) trén Hinh 4, chung
to1 nhan thay rang, thong tin v€ su hinh thanh cta
cAu trac rdng trung binh lién quan dén thanh phan
thoi gian song dai ctia o-Ps va su xuat hién thém

thanh thanh phan séng ngén ciia positron lién quan
dén sai hong mang duogc thé hién kha rd rét.

C

(@) (b)
Hinh 5. Cau triic 1ong cua Zeolite 4A [12]

Dé danh gia chi tiét cac trang thai huy positron
lién quan dén cu tric cua cic mau, cac phd thoi
gian séng positron dugc phan tich thanh nim
thanh phan voi hé sé twong quan lam khép binh
phuong tdi thiéu trong khoang 0,99 - 1,03, dya
trén phan mém LT 9.0 (Bang 2). Trong nghién
ctru trude d6 [12], thoi gian séng cia positron
trong mau Zeolite 4A thuong mai di dugc phan
tich dwa trén bon thanh phan. Tuy nhién trong
nghién ctru nay, két qua phén tich cho tit ca cac
mAu chi pht hop véi mé hinh nim thanh phan thoi
gian séng vO1 su ¢6 mat cua mot thanh phén moi,
c6 thoi gian séng dai cua o-Ps. Cac thanh phan
nay duoc phan loai nhu sau: thanh phan thoi gian
song 7,(0,093-0,101 ns) la két qua ctia qua trinh
hiy két hop giita p-Ps va positron ty do trong
mau; thanh phﬁn thoi gian séng 7,(0,543 - 0,549
ns) lién quan dén sy hity ciia positron trén cac
phan tir cia Zeolite; thanh phan thoi gian séng T,
(2,02 - 2,22 ns) vat, (4,78 - 7,78 ns) twong ng
v6i1 qua trinh hiy cia o-Ps trong long £ va a; va
thanh phan thoi gian séng cudi clng 7, (40,90 -
45,82 ns) xuat hién do su hiy cia positron trong
céc thé tich md khong thude khung cau trac nhu
cac 16 rdng trung binh. Cac két qua vé thoi gian
sdng positron trong ca hai mau thwong mai 1a phu
hop voi cac s liéu duoc cong b trong cong trinh
[12], ngoai trir viéc xuét hién thém thanh phén
thoi gian séng dai T
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Béng 2. Thoi gian séng va cuong do hiy positron trong cac mau (A1/2 va A1/1 1a mau thuong mai
c6 ty 16 Si/Al bang 1/2 va 1/1). * 1a dit liéu tham khao [12]. Sai sé thuc nghiém dugc tinh truc tiép
trén phan mém LT 9.0 tir qua trinh 1am khép dit liéu thuc nghiém

Miu T, T, T, T, T4 I1 Iz 13 I4 I5
(ns) (ns) (ns) (ns) (ns) (%) (%) (%) (%) (%)
A 0,093 0,543 2,02 4,78 40,90 25,30 54,12 10,73 9,38 0,34
12 +0.002 | £0,021 | +0,01 +0,04 +1,09 +0,86 +2,01 +0,47 +0,51 +0,02
0,101 0,549 2,22 7,78 45,82 24,32 55,22 10,42 9,69 0,31
Ay +0,003 | £0,018 | +0,02 + 0,06 +1,13 +0,73 +2,23 +0,51 +0,42 +0,03
A S 0,138 0,337 0,726 3,20 42,40 39,28 41,81 15,92 0,72 2,28
12 +0,004 | £0,013 | £0,014 | +0,15 + 1,50 + 1,20 +1,61 + 0,72 +0,01 +0,11
A 21 0,096 0,274 0,592 2,08 4,47 23,67 33,32 27,51 3,61 11,79
12 +0,003 | £0,010 | £0,022 | +0,01 +0,02 +0,99 +1,10 +1,03 +0,10 +0,45
A 22 0,101 0,302 0,581 2,42 6,52 27,83 32,68 25,69 4,41 9,49
1 +0,004 | +0,014 | £0,023 | £0,02 +0,03 +1,12 +0,12 +1,21 +0,21 +0,38
% 0,098 0,554 2,431 4918 ) 82,0 12,9 2,5 2,7 i
+0,001 | £0,013 | £0,376 | +0,34 +0,3 +0,2 +0,3 +0,6

Ddi voi cac mau Zeolite téng hop, c6 su khéc
biét dang ké vé cac gi tri thoi gian sdng va cac
thanh phan huy so v&i cic mau thuong mai ciing
nhu dir liéu duoc cong bd trude d6 [12]. Trude
tién, chung ta hiy xem xét vé trudng hop cua
mau A, ,-5. Nhu da phén tich ¢ phia trén, mau
A, ,-5 v6i cau tric phan 16n 1a pha v6 dinh hinh
cua cac gel ban dau sé cho cac dic trung huy
positron trong trang thdi vé dinh hinh ctia hon
hop phan tng trudce khi két tinh. Tuy nhién,
dang cht y trong két qua phan tich cia mau

nay 1a sy xuét hién cua thanh phan thoi gian
song dai 7, = 42 ns véi cudng do hiy 7, = 2,4%.
Thanh phan nay chdc chan dén tir sy huy o-Ps
& cac 10 rong trung binh trong hon hop gel nhu
da dugc chi ra trong cong trinh [13]. Nhu vay,
ngoai ciu tric vo dinh hinh cua cac gel ban dau,
mau A, -5 con chira mot s6 lugng nho céc 18
rong trung binh véi ban kinh ¢& 2,06 nm (Bang
3). PBiéu nay ching t6 cac 16 rdng trung binh da
xuat hién trong qua trinh phan tGng két tinh sém
cua Zeolite 4A.

Béang 3. Ban kinh cta céc cau triac rong do dugc trong cdc mau

Mau Léng a (nm) Long p (nm) Ld rong trung binh (nm)
A5 i i 2,06+ 021
A, 21 0,45 + 0,02 0,29+ 0,01 i
A, 22 0,54+ 0,02 0,32+ 0,01 -

A, 0,47+ 0,02 0,20+ 0,01 1,99 40,20

A, 0,59 + 0,02 0,31 +0,01 2,30 +0,23

Ddi véi cac miu A -21vaA  -22,s0 sanh dit
liéu huy cua ching v6i cac mau A, -5 va cac mau
thuong mai chung toi théy rﬁng, 6 su xut hién
hoan toan méi cua thanh phan thoi gian séng
ngan T, va sy bién mat ctia thanh phan thoi gian
song dai 7, > 40 ns. Pé phan tich va 1am 13 cac
didu nay, cac thanh phan thoi gian sdng khac bao

gém T, T, T,, VA T, cUa CAC mau A 21 va A -
22 can dugc xem xét. Cu thé, doi1 vdoi thanh phan
thoi gian séng ngén nhat 7, gid tri do dugc trong
khoang tir 0,093 - 0,106 ns, chung to rang khong
c6 su khac biét qua 16n vé két qua trong mau tong
hop so voi cac mau thuong mai. Pong thoi, didu
nay ciing ching to6 7, mo ta ding trang thai huy
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ctia két hop cua p-Ps va positron tu do. Déi véi
thanh phan thoi gian song 7, dit liéu phan tich
cho thay 7, do dugc voi hai mau A -21 va A | -
22 (0,580 - 0,590 ns) twong duong voi cac gia tri
7, do duge v6i hai mau thuong mai A ,va A
(0,543 - 0,549 ns) va ciing nhu cac két qua tham
khao dugc cong bd trude d6 [12]. Diéu nay dong
nghia véi vigc 1, cua hai mau tong hop A -21va
A, -22 phan énh qua trinh hiy cta posiron trong
phue hop phén tir dac trung ctia Zeolite 4A. Doi
v6i hai thanh phan thoi gian song dai, 7, va 7, ¢6
thé khang dinh 7, va 7, ciia A ,-21va A, -22 md
ta trang thai huy cua o-Ps twong tng trong khong
gian rdng cia 1ong # va a (minh hoa bang Hinh
5) [12]. Tuy nhién, ciing can phai dé ¥ rang, c6
su khéc biét dang ké vé thoi gian sdng cua o-Ps
trong 16ng # va a trong cac mau co ty 1& Si/Al
khac nhau d6i v6i ca hai truong hop 1a miu tong
hop va mau thuong mai. Hién tuong nay ciing
dugc phan anh tuong tu qua cc cong bd trude do
[12, 14, 15]. Nhu vy, rat c6 thé co su lién quan
giita ty s0 Si/Al véi mat do electron trung binh
trong 10ng ciu trac, mot trong nhimg nguyén
nhan chinh 1am thay doi qué trinh hiy cta o-Ps
trong 10ng cau triic f va a. Dé c6 thé 1am sang to
dugc mdi lién quan nay ching ta can phai c6 mot
nghién ctru mang tinh hé thong véi s luong mau
da 16n. Cac nghién ctru nhu vay s€ duoc thuc
hién trong thoi gian toi.

Riéng doi véi thanh phan thoi gian séng .,
c6 thé dé dang nhan thiy riang 7, dugc loai tru
ra khoi tat ca cac trang thai hiy da biét trong
cic mau thuong mai ciing nhu cac nghién ctru
trudc d6 trén mau Zeolite 4A [12]. Mot nghién
clru gan day da chi ra sy ton tai cta cac sai hong
mang & vi tri lién két véi O cua Si va Al (sai
hong diém hodc vai nit mang) trong khung cau
tric cua Zeolite ZSM-5 trén phd hdng ngoai [8].
Céc nghién ctu sir dung pho ké thoi gian séng
positron ngay sau d6 ciing phat hién thiy sy xuét
hién ctia thanh phan thoi gian séng ngan xap xi

0,30 ns va dugc cho la ¢6 nguén géc tir cac sai
héng mang trong cac Zeolite 4A va ZSM-5 [8,
15]. Ngoai ra, sy xuét hién cua thanh phan thoi
gian song trong vat lidu silica v&i gia tri 16n hon
gap 2 toi 3 14an thoi gian séng cua positron tu do
T, cling da dugc chi ra trong cong trinh [7]. Tuy
nhién, tat ca cac két qua thu dugc tur cac nghién
ctru trén déu méi chi dimg lai & mic do khao
sat ban dau va cac tac gia da dwa ra khuyén nghi
rang nhirng nghién ctru tiép sau nén tan dung uu
thé ctia PALS trong viéc danh gia cac sai hong
dang nay trong mot s6 vat lidu x6p nhu Zeolite va
Silica [8, 15, 16]. Nhu vay, chung ta c6 thé khing
dinh rang thanh phan thoi gian séng T, trong hai
mau (A ,-21 va A
cac sai hong mang trong cau tric clia Zeolite 4A.

-22) phan anh sy t6n tai cua

Céc sai hong mang nay c6 thé da xuit hién ngay
tir qua trinh hinh thanh céc nhan tinh thé va ton
tai cho dén khi két thic phan tmg két tinh.

Trai nguoc voi truong hop ciia mau thuong
mai, cac 16 rong trung binh (dugc phan dnh dwa
trén thanh phén thoi gian song dai ;) clia mdu
A, ,-5 (42 ns) da khong con ton tai sau qué trinh
ket tinh hoan toan nhu dugc thé hi¢n qua cac mau
A‘l/z'zl va A1/1 ) ;
can duoc nghién cuu chi tiét hon. Po6i voi cac

-22 (Bang 2). Pay la hién tugng

mau thuong mai, quy trinh tong hop ¢ thé it tao
ra cAc sai hong mang nhung cac 16 rong trung
binh vAn c¢6 thé hinh thanh va duoc xem nhu
thanh phan khong nam trong khung cdu trac tinh
thé [4]. Pay chinh 14 nguyén nhan ma cic mau
thwong mai dugc phan tich vin c6 thanh phan
song dai c¢& vai chuc ns cta o-Ps trong 16 rong
trung binh nhung khéng xuat hién thanh phan
thoi gian song ngin (gi4 tri khoang 0,30 ns) cia
positron trong cac sai hdng mang. Trong khi do,
d6i v6i cac miu tong hop, ludn ¢ su xuat hién
ctia thanh phan thoi gian sdng ngin dic trung
cho céc sai hong, tuy nhién thanh phan thoi gian
song dai lién quan dén 15 rdng trung binh c& vai
chuc ns lai khong xuat hién nhu da chi ra trong
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Bang 2. Sy bién mat cia 18 réng trung binh nay
¢6 thé duogc giai thich 1 do chiing nam trong cac
gel chua xay ra phan Gmg két tinh. Qua trinh két
tinh da chiém cac gel nhu mot ngudn nguyén liéu
va chuyén cac pha céu trac vo dinh hinh cua gel
sang pha tinh thé. Luc nay, pha gel khong con
tdn tai va do d6 dan dén sy bién mat cua cac 13
rong trung binh. Cac tinh thé Zeolite 4A sau khi
két tinh hoan toan chi c¢6 cac cau triic réng cua
10ng 8 va o, nghia 13 thanh phén thoi gian song
lién quan dén 15 rdng trung binh d3 bién mat. Pay
1a két qua rat c6 ¥ nghia trong cong trinh nghién
clru ndy boi sy ton tai clia cac sai hong va 18 rong
trung binh 1a rt quan trong, lién quan mat thiét
t6i mot s tinh chat dic biét cia Zeolite nhu kha
nang van chuyén nuéc, kha niang khuéch tan cac
phan tir khéi 16n, trong luu trir nang lugng nhiét,
vat liéu chu ban dan [1].
IV. Két luan

Trong bai bao nay, ching toi di sir dung két
hop hai phuong phap pho ké hat nhan, bao gom
XRD va PALS, nhim muc dich nghién ctru cau
tric cua Zeolite 4A co ty 1¢ Si/Al va thoi gian
két tinh khac nhau. Cac két qua tir phéan tich
XRD cho thay qua trinh két tinh cta Zeolite 4A
o nhiét do 80°C phu thudc vao thoi gian phan
mg. Theo d6, thoi gian két tinh cang cao, ham
lwong tinh thé cang ting cho dén khi két thic
phan tng. Ty 1& Si/Al thay doi gitta 1/2 va 1/1
khong anh hudng tdi qué trinh hinh thanh khung
cAu tric co ban cua Zeolite 4A sau khi tong hop.
Tuy nhién, ty 1é ndy c6 anh huong truc tiép t6i
cach thirc xay ra phan tng két tinh, dan dén su
khac biét vé kich thudc ciing nhu phan bd kich
thudc cua tinh thé trong cac mau. Cac két qua
phan tich trén PALS cho thdy phuong phap nay
nhay voi sy thay ddi tir trang thai vo dinh hinh
sang trang thai cAu truc tinh thé Zeolite. Cu thé,
trong cau trac rong cua Zeolite 4A tong hop cb
chira cac pha vo dinh hinh ctia hdn hop phan
g, cu triic dic trung cta cac 10ng f va a, va

dic biét 1a cic sai hong mang va cic 16 rong
trung binh c6 ban kinh trén 2 nm. Qué trinh hinh
thanh cac sai hong mang cia Zeolite 4A c6 thé
dién ra ngay tir khi xuat hién cic nhan tinh thé
cho dén khi két thuc phan ung (cic sai hong
nay khong phat hién thay trong cac mau thuong
mai). Ngoai ra, qua trinh hinh thanh céac 15
rong trung binh c6 thé da xay ra trong thoi gian
phan mg nhung khong con xuat hién sau khi
qué trinh két tinh xdy ra hoan toan. Cac két qua
nghién ctru trén s€ dong gép quan trong trong su
hiéu biét cua chiing ta vé anh hudng cua ty 1& Si/
Al toi qua trinh két tinh ciing nhu sy hinh thanh
céc cAu truc dic trung, cac sai hong, va cac 16
rong trung binh trong vat liéu Zeolite 4A.
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Tém tit

Bai bao néu ra nhitng giai phap co6 trién vong sau déy: (a) thiét lap va to chirc mot hé thong thu gom chat déo tir Poly
Ethylene Terephtalate (PET) dé qua sir dung dung nuéc udng, dd giai khat; (b) thiét ké va ché tao ddy chuyén san xuat dé
tu dong xtr Iy cac vo chai tir cht déo tao ra nhitng dai nhya kich thudc khac nhau; (¢) ding cac dai chat déo 1am ra ban
thanh pham dé ché tao san pham nhu ban, ghé tya, tim pha (mai), r6, v.v.

Bai bao néu thiét ké chi tiét 03 may chinh dé thyc hién thanh cong dy 4n: May tht nhét (Hinh 1) bién chét thai nhya (vo
chai) thanh dai bang nhya; May thir hai (Hinh 2) 1a phing bang day nhua; Méy cudi cuing (Hinh 3) dé dan tir diy nhya ra
ban thanh pham da dang.

Vé mat kinh té thi n6 s& giam thiéu moi chi phi xtr 1y chét thai lién quan dén tiéu huy chat thai, tao thém cong an viéc lam,
dic biét tai cac ving qué va dem lai cac san pham tir cht déo véi gia phai chang danh cho ngudi ¢ thu nhap thap.Vé mit
x4 hoi, n6 s& cai thién diéu kién moi truong, giam viéc chon 1§p rac va han ché phat tan bénh tat tu chét doc hai do viéc
dbt hodc niu chay cac chét déo. Bai bao con mang lai lgi ich thém do céac cach tiép can dé 1am cho ngudi hoc tich cuc can
du vao moi khia canh trong sang tao va thiét ké.

Tur khoa: polyethylene terephthalate, chét déo, mdi trudng, 6 nhiém, tai ché.

Abstract

This paper describes the following promising solutions: (a) set up and organize a system for collecting plastic from waste
polyethylene terephthalate (PET) bottles, (b) design and manufacture an automatic production line to make customized-size
plastic ribbons from waste PET bottles, (c) use plastic ribbons to make useful products such as tables, chairs, roofing, basket.

This paper covers the design details of three tandem machines used to implement the project succesfully: The first machine
(Fig. 1) converts waste PET bottles into individual PET ribbons; The second machine (Fig. 2) straightens PET ribbons;
The last one (Fig. 3) knits straightened plastic ribbons into various textiles to make useful products.

In terms of the economical aspect, our method provides cost-effectiveness for waste PET treatment, creates more jobs,
especially in rural areas and provides plastic products with reasonable price for low income population. Regarding the
social aspect, this will reduce environmental effects by PET waste, reduce landfill waste and eliminate the spread of
diseases due to contamination from burning and melting plastics. The work also elaborates the benefits derived from the
pedagogical approaches of keeping learners actively engaged in all aspects of creation and design.

Keywords: polyethylene terephthalate, plastic, environment, pollution, recycle.

Email: duongvuaustralia@gmail.com
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1. Pit van dé

V6 chai nhya rat thong dung trong doi song
hang ngay dung cho nhitng muc dich khac nhau.
Hé qua 1a viéc san xuat va str dung ching ngay
mot ting theo thoi gian. Nhu cau vé chai nhya
tang cao, dic biét trong nganh do udng va nudc
ubng, nén né dit ra van dé vé kha nghiém trong
vé rac thai méi truong do viée xtr 1y chét thai
thiéu can trong [1]. S6 liéu théng ké cho thay
hang nim ngudi ta thai ra chimg 8 - 9 tin chat thai
nhya ra moi truong, trong d6 gom 40% la chat
Polyethylene Ethylene terephthalate (PET),mot
loai chat déo thong dung dung lam chai dung
nudc uéng hodc nudc giai khat. PET la vat li¢u
ré va duoc san xudt v6i san luong 16n. Luong
chat thai dang nay d6 ra bién Dong tai Viét nam
khoang 0,28 - 0,73 tri¢u tAn/nam, Xép thtr 4 trén
thé gi6i [2]. Pay 1a mbi nguy co de doa an toan
hang hai va hity hoai mai sinh trén bién. Thong
thuong thi chat thai nhwa duoc xir 1y bang cach
d6t tiéu huy hodc chon 1ap. Nhung tac dong cua
viéc ddt tiéu huy mdi tin chét thai rin sé tao ra
chimg 62m?® khi metan, tuong dwong 1 tin khi
CO, [3]. Con viéc chon lap tran lan cac ngudn
chat thai nay chinh la ngudn goc cia nhiing van
dé de doa dén an sinh x3 hdi. Cac chat doc hai co
thé gay 6 nhiém trén dién rong doc theo nhiing
con song, hé thong tudi tiéu, cudi cung 1a 6
nhiém bién, do su thiéu can trong cling nhu hiéu
biét ctia con nguoi. Phai can dén 450 nim moi
bat dau phan huy duoc chit PET [4] va can thém
50 - 80 nam nira dé chung bi phan hity hoan toan.

Cho nén chung ta rat can mot giai phap than
thién v6i moi truong trong xtr 1y loai chét thai
nay nham giam thiéu 6 nhidm bang viéc tai ché
hi€u qua vo chai PET. Dya trén dy 4n ndy, nhém
nghién ctru tai Trung tim CEE goi ¥ 10ng ghép
phuong phap dao tao chuyén nganh thiét ké cong
nghé, danh gia theo chuan dau ra.

2. Gidi phap
Nhoém nghién ctru tai Trung tam CEE - truong
Pai hoc Duy T4n c6 ¥ tuong 16ng ghép trong mot

du 4n thiét ké trong 6 khuyén khich cach hoc tap
tich cuc dua trén phuong phap OBE (Outcome
Based Education) [5]. Theo phuong phap OBE,
két qua cudi cung 1a nhimg du an thiét ké cua
sinh vién cudi khoa. Khoa hoc duoc tién hanh
trong ca mdi trudng phong thi nghiém 1an giang
day 1y thuyét duoc gin két hitu co. Sinh vién
duoc tuong tac, trao doi, gitp cho ho hinh thanh
k¥ nang trong giai doan thiét ké san pham, quan
Iy du 4n, cac nguyén tic ché tao, di d6i v6i nhiing
tinh toan hiéu qua kinh té cua thiét ké. Cac ky
nang lam viéc theo nhom giip cho sinh vién
dugc trao doi y tuong thiét ké, tuong tac trong
qué trinh cung lam viéc va giao tiép [6]. Ngoai
ra, viéc thuc hién dy 4n nay cling dong vai tro
quan trong trong thiét ké chuong trinh ddo tao
dap tng céc tiéu chi chung ctia ABET, tiéu chuan
3 - chuan dau ra a-k [7].

Di nhién 13 viéc tai str dung va tai ché s&
cho phép ha gia thanh san pham méi nhung
chat luong vat tu dau vao ciing sé thap hon so
v6i yéu cau. Viéce tai str dung c6 thé giam chi
phi vat tu va niang luong khi ché tao ra san
pham méi va it giy 6 nhiém hon.

Chu trinh nay bao gébm mot hé thdng céac
may va cong nghé ché tao riéng biét. Cu thé,
quy trinh gdbm 3 giai doan chinh:

1/ Thiét 1ap mot hé thdng thu gom chét thai
nhwa (vo chai) dung dyng nudc va do giai
khat.

2/ Thiét ké va ché tao day chuyén c6 thé
tu dong xtr 1y cac vo chai nhya dé tao ra cac
dai s¢1 nhya c6 kich cd khac nhau (ban thanh
pham).

3/Dung nhitng dai soi nay dé 1am ra cac
san pham (ban thanh pham) kiéu vat dung
don gian nhu ban, ghé, mai che, vat trang tri
V.V.

Viéc thu gom chat thai déo tao dau vao 6n
dinh cho day chuyén hoat dong dang 1a mot
thir thach ctia nhém du an, do thoéi quen cd
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hitu trong cong dong dan cu. Nhom duy an dé
xudt bién phap khuyén khich ngudi dan mang
ddi v6 chai nhua dé dugce nhan lai tién (thu
mua) gan khu vuc dit diy chuyén. Co thé
tuyén dung ngay chinh mét sé dai dién cong
d6ng 1am nhiém vy thu gom, phat trién thanh
mang ludi.

r"oR

Viéc xu ly cac vo chai nhya dugc thuc
hién trén 1 day chuyén (ban tu dong) do sinh
vién cung chuyén vién cua Trung tam CEE
thiét ké ché tao, gém 3 cong doan chinh: cat
v6 chai thanh cac doan soi va han ndi thanh
cudn sgi, nan théng so1 nhua, dan so1 thanh
ban thanh pham.

B¢ plid@n cuon cupn
sgi

50 & B phin cit sgi theo nhiéu
kich thwoc

B¢ phdn han noi sgi

Hinh 1. May cit vo chai nhwa va ndi soi

Bé phdn cuon soi

Hgp on dinh nhigt

Cudn sgi tie mdy cit

B¢ phin sgi tln%ng

Hinh 2. May 14 phang s¢i day nhua

Co cdu han sgi
vd dan

Cudn sgi dau vio

Cugn sgi dau vio

San phdm dan sgi

Hinh 3. May dan s¢i thanh ban thanh pham
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Khau ché tao ra san pham cubi cung khong
nam trong khudn khd cta du an nay, tuy nhién
cac thanh vién nhém dy an cling da thu ché tao
mot vai san phim don gian tir soi nhya tai st
dung.

Phuong phap dao tao (OBE) dua trén chuan
dau ra hudng nguodi hoc dat duge muc ti€u nhu
chuan dau ra dinh huéng. Nguyén 1y cin ban caa
OBE la timg ngudi hoc déu co thé nghién ctru
theo budc ma ho c6 thé, chi can dam bao moi
diéu kién trong sudt qué trinh dao tao. Giang vién
don gian chi lam ngudi dong hanh, goi mé va dan
dat tinh than sang tao, tu cting ¢ kién thirc ngudi
hoc va tu duy tich cyec. Két thuc dd 4n mén hoc
thi timg sinh vién phai dat dugc chuan dau ra ky
vong. Mot dd 4n c6 thé duoc chia nho thanh cac
nhom thiét ké. Cach 1am nay khuyén khich mo
hinh hoc tap theo kiéu hang ngang, thay vi thu
dong “tir trén xudng” theo kiéu truyén thong. Cac
nhém dugc phan chia dya trén so truong, so thich
va kinh nghiém cta ho. Tai budi dau tién, giang
vién giai thich ¥ nghia ban chit cta du an, trao
ddi cac muc tiéu can dat duge cua dyu an va hoi
¥ kién xem nhiing ai c6 thé dong vai tro gi trong
nhém dy 4an. Moi nhom nho co truéng nhom,
chiu trach nhiém huéng nhém di dung muc tiéu
va st dung cac ngudn luc hop 1y, va timg thanh
vién con lai chiu trach nhiém vé mat ky thuat.
Ca 16p hoc duogc chia thanh nhiing nhém nho khi
thuc hién mot dd an 16n. Ting sinh vién tu chiu
trach nhiém nghién ctru, tuy nhién gidng vién co
dinh hudéng goi md dé ho ndm dugc nhiém vu
thiét ké va dam bao dé ho hoan thanh nhiém vu
dung han dinh. Sinh vién hoc tap bang cach gin
b6 twong tac sudt qua trinh, dua ra nhimng sang
kién riéng, c6 kiém chimg véi 1y thuyét dé xem
¢6 hay khong ap dung diéu d6 vao bdi canh cu
thé turc 1a dua trén thuc tién nhiéu hon 1a nhirng
kién thirc triru tuong.

B6 tiéu chi danh gia (Bang 1) dua trén cac mo
hinh dao tao da 4p dung [6] dugc dung dé kiém
chimg xem c6 dat dugc chuan dau ra hay khong.

Vi dy, tiéu chuin 3 ctia ABET vé chuin dau ra
(a, b, ¢, d, e g i h, k) [7]. Nang luc thiét ké hé
thdng, bo phan, d6i voi cac van dé cong nghé ché
tao dap ung chuan dau ra cua chuong trinh dio
tao, dugc danh gia dung nhom tiéu chi sau:

Bang 1. Céc chi s danh gia

Chi sb thuc hién Trong $6
(%0)
Xac dinh nhu cu cua khach hang 12
Xac dinh cac giéi han thiét ké
Dé xuét nhitng giai phap twong tu
Xac dinh nhitng van dé can phai giai quyét 12
Xac dinh pham vi cta du an 10
So sanh céc giai phap tuong tu 6
Bao vé ban thiét ké cudi cung dugc lya chon 10
Ché tao md hinh d4p tmg nhu ciu 12
Panh gia tinh nang ctia m6 hinh 10
Hiéu qua chi phi 12

Phuong phap danh gia dua trén hudng dan
[8]. Thudc do hiéu qua chit lvong cong viée timg
nhom nho trong toan by du 4n dugc danh gia dua
trén phan doéng gop cua ho vao két qua chung
cudc 14 san pham cudi cung - danh gia san pham
cudi ciing. Dé danh gia hiéu qua cua k¥ ning lam
viéc theo nhom d6i véi tirg ca nhan va sy tuong
tac, phdi hop voi nhom thiét ké khac, cung toan
bd du 4n cling dugc dua trén phuong phap danh
gia toan bd ca qua trinh [9].

3. Két luan

Day 1a mot goi y cho phuong phédp dao tao
theo du an khi hoc cac moén hoc chuyén nganh
thiét ké ché tao, thong qua do 4n mon hoc, két ndi
cac kién thirc ma sinh vién tich lily duoc trong
cac nam dau vao mét du an thuc té. No gitp bu
dap khoang thiéu hut trong dio tao giita giang
duong va thuc tién cong nghiép, cho phép sinh
vién ap dung kién thic, k¥ nang cua ho trudc
nhiing thach thirc thuc té dat ra. Mat khac, thong
qua day, giup cho cac giang vién nhan thuc dugc
r0 thém trach nhiém cua ho trong dao tao gén
lién véi thyc tién cong nghiép, nhét 1a cho nhiing
chuyén nganh thiét ké ché tao. Ban than y nghia
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ctia giai phap k¥ thuat xir Iy chat thai ran (PET)
nay s& con dugc phat trién trong nhitng duy an tiép
theo nham hoan thién quy trinh xir 1y tu dong,
g6p phan cai thién méi truong séng va ning cao
an sinh xa hoi, ddc bi¢t trong cong déng dan cu
ving ndng thon. Du 4n ndy dé ngo kha nang tiép
tuc phat trién cho nhiing san phim twong ty va
duoc tu dong hoa hoan toan tor khau phan loai
dau vao theo kich thudc dén dau ra theo timg san
pham muyc tiéu.
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Tém tit

Trong bai viét dang tap chi Khoa hoc va Cong nghé Pai hoc Duy Tén s6 03(28) xuit ban thang 5/2018, nhém nghién ctru
da gidi thiéu robot kiém tra khuyét tat mdi han [1]. Trong bai bao nay, nhom tac gia ban vé mot hé thdng méi tw dong kiém
tra moi han tap trung vao cong nghé quét 3D dé xay dung ban d6 3D dudng han trén vo tau.

Tir khéa: Robot, han, siéu am, khuyét tat

Abstract

In the paper published on DTU Journal of science & technology 3(28) in May 2018, our research team introduced
the robot for inspection of the quality of welding seams [1]. In this paper we discuss the new system for automatical
inspection of welding seam focusing on 3D scanning method to set up 3D map for welding ship hull.

Keywords: Robot, welding, utrasonic, defect

Mé dau

Hién nay trén thé giéi chua c6 thong tin chinh
thirc gi6i thiéu mot thiét bi hoan toan ty dong kiém
tra khuyét tat moi han bang phuong phap siéu am,
ma chi c6 phuong tién mang va may do si€u am,
song ching chua dugc tich hop véi nhau thanh
mot hé théng. Cho nén viéc thiét ké ché tao hoan
chinh mot hé théng tir dong (robot) dé kiém tra
khuyét tat moi han c6 y nghia khoa hoc va thuc
tién cao.

trir cc vi tri khuyét tat da duoc danh dau.

1.2. Lap dit may quét siéu Am mau mang
pha hi¢n dai, model OmniScan MX2 cua hang
Olympus [4].

2. Cac giai phap thiét ké

2.1. Phén mém diéu khién robot

H¢ diéu hanh ROS (Robot Operating System)
[3].

May tinh mini trén robot va tram mit dat déu
duoc cai dat h¢ dicu hanh ROS (Hinh 1) ROS la
mot hé didu hanh mo, cho phép diéu hanh va phat

1. Muc tiéu

1.1. Thiét 1ap hé thong thiét bi tmg dung cong

nghé quét 3D bang Laser Scanner trong viéc xay
dung ban dd 3D cac dudng han phuc vu viée luu

Email: duongvuaustralia@gmail.com

trién cac tinh ndng mai cua robot. VE co ban nod
la mot hé diéu hanh c6 kha nang thuc hién cac tac
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vu (task) song song giao tiép, trao doi dit liéu voi
nhau gitra cac tac vy; quan ly dir li¢u; bén canh

Robotkiémtra

Camera—l

Laser
scaner

May do
siéuam

Serial

Vi diéu khién
¥ 4
Banh PDanhdau IMU Encoder

d6 no 1a cong cu danh cho viéc thu thap, xur ly,
hién thi, diéu khién...

Tram
mat dat
Giaotiép

Wireless

Hinh 1. Hé diéu hanh ROS

Mo hinh ROS gbém c6 ba tang: FileSystem,
Computation Graph va Community.

Ting ROS Filesystem

Filesystem 1a ngudn tai nguyén ROS dugc luu
trir trén bo nhé hé thong, bao gdm nhitng thanh
phan nhur:

o Packages: Cac goéi dir liéu l1a don vi chinh
trong t6 chirc phan mém cuia h¢ diéu hanh ROS.
Mot package co thé chira cac 1énh thuc thi cua
ROS (céac nodes), mot thu vién phu thude ROS,
tap dir ligu, céc file cAu hinh, hodc céc dit liéu can
thiét khac trong hé thong.

o Manifests: 1a cac bang ké khai thong tin dir
liéu ctia package (manifest.xml), cung cip co s&
dir liéu vé package d6, bao gom diéu kién cho
phép (license) va nhitng yéu té phy thudc ctia goi
dir liéu d6. Manifest con chtra thong tin vé dic
trung ciia ngdn ngitr 1ap trinh vi du nhu céc co bao
(flags) cua trinh bién dich.

« Stacks: 1a tap hop céc packages phdi hop
voi nhau dé thuc hién mot chire nang cu thé,
chang han nhu “navigation stack” 1a tap hop cac
packages dan hudng cho robot. Stack con md
ta cach thuc phan mém ROS duoc xay dung va
chira thong tin vé phién ban ROS dang str dung.

« Stack Manifests: (stack.xml) cung cap co s&
dit liéu vé& mot stack, bao g@)m diéu kién cho phép
(license) va cac théng sd phu thudc vao nhimg
stack khac.

Tang ROS Computation Graph

“Computation Graph” tam goi 1a lugc do tinh
toan, la mot mang peer to peer cia ROS trong do
cac dir liéu dugc xtr ly voi nhau. Computation
Graph co ban gém cac thanh phan:

cac nut (nodes), Master, ParameterServer,
messages, service topics va bags. Tat ca cac
thanh phan nay déu cung cip dit liéu cho Graph
béng nhitng phuong thtrc khac nhau.

e Nodes: la don vi thuc hién cac 1énh tinh
toan, xir Iy dir liéu. Hé diéu hanh ROS dugc thiét
ké mo-dun hoa, cac md-dun duge xay dung rat
chi tiét va chuyén biét, mot hé théng diéu khién
robot thuong sé& bao g@)m nhiéu nodes. Vi du, mot
node diéu khién hé théng cam bién, mot node
diéu khién dong co banh xe, mot node thuc hién
viéc tac vu dinh vi, mdt node hoach dinh duong
di, mot node vé quy dao ctia h¢ théng. ..Mdi node
cua ROS dugc xay dung nho st dung mot ROS
client library, chiang han nhu roscpp hoic rospy.

« Master: Cac ROS Master cung cip tén dang
ky va tra ctru dén phan con lai ciia Computation
Graph. Néu khong c6 Master, cac node s& khong
thé tim thdy nhau, trao doi thong tin, hay goi
services déu khong thye hién duogc.

o Parameter Server: 1a mot phan ciia Master.

Message: Cac node giao tiép voi nhau thong
qua cac message. Mot message C don gian la
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mdt ciu trac dit liéu, bao gém cac truong dugc
dinh kiéu. Céc kiéu dit liéu chuin (nhu integer,
floating point, boolean) va mang (array) voi kiéu
chuin déu duoc hd trg. Message co thé bao g@)m
céc cdu tric va cac mang 16ng nhau (gidng nhu
kiéu structs trong ngoén ngir C).

Topics: Messages dugc dinh tuyén thong
qua mot hé théng trao doi (transport system),
trong do phan loai cac thong di¢p thanh 2
dang: publish (dua tin) va subcribe (dang ky
nhan thong tin). Mot node gui di mdt message
bang viéc dua thong tin tdi mot topic (chu dé).
Tén cua topic dugc ding dé quy dinh ndi dung
cua message. Mot node lién quan dén loai dit liéu
nhu thé nao s& dang ky nhan tin tir topic twong
mg. Mot topic co thé co nhiéu ddi tuong dwa
tin (publishers) ciing nhu nhiéu ddi trong ding
ky nhan tin (subcribers); va mdi node ciing c6
thé truyén tin nhiéu topic khac nhau, ciing nhu
c6 thé nhén tin tir nhidu topic. Cac ngudn truyén
tin va cac d6i tuong nhan tin nhin chung khong
can phai biét vé su ton tai cia nhau. Y tuong xay
dung ROS ¢ déy 14 tach biét ngudn tao ra thong
tin vo1 bg phan st dung thong tin d6. Topic duogc
xem nhu 1 mot kénh truyén cac thong diép duoc
dinh kiéu. Mdi kénh truyén nay c6 mot tén riéng,
va node nao ciing c6 thé két ndi véi kénh nay
dé gtri/nhan thong diép, mién 1a thong diép cung
kiéu véi topic do.

Services: M6 hinh truyén thong theo mau
publish/subcribe nhu trinh bay & trén 1a mot mo
hinh rét linh hoat, tuy vay, dac diém cua no la
thong tin dugc truyén da ddi tuong, mot chiéu
(many-to-many, one-way) doi khi lai khong phu
hop véi cac trudng hop can tuong tac theo kiéu
request/reply (yéu cau/dap tng), kiéu tuong tc
nay thuong gip trong cac hé thong phan phdi.
Do vy, can c¢6 thém mot thanh phan nita trong
ROS Graph, d6 1a “services”, nham thuc hién
dugc cac yéu cau twong tac theo kiéu request/
reply. Services 12 mot cip cau trac théng diép:
mot thong diép dé guri yéu cau va mot thong

di€p danh cho dap ung. Mot node cung ung mot
service voi mot thudc tinh “name”, mot client st
dung service d6 bang cach gui di mot thong diép
yéu cau (request message) roi doi phan hoi. Trong
thu vién client cua ROS, phuong thuc tuong tac
nay thuong duogc cung cép nhu mot ham duoc
goi tur xa.

_Bags: 1a mot dinh dang dé luu va phat lai dir
liu tir cac ROS messages. Bags 1a mot co ché
quan trong dé luu trit dit liéu, chfmg han nhu dir
liéu cam bién, nhitng dit liéu nay 1a can thiét dé
phat trién va thir nghiém cac thuat toan.

ROS Master hoat dong nhu mot nameservice
trong ROS Computation Graph, luu trit cac topics
va thong tin dang ky services cho nodes. Mot
node giao tiép voi Master dé bao thong tin ding
ky ctia node. Khi giao tiép v6i Master, cac nodes
ciing c6 thé nhan thong tin vé cac nodes khac da
dang ky v6i Master tir d6 thuc hién két ndi phu
hop dé trao d6i dir liéu.Master cling s& gui lai
thong tin (callbacks) dén cac nodes trong trudng
hop c6 thay d6i thong tin ding ky véi Master, cho
phép cac node tu dong tao két ndi khi c¢6 nodes
mdi tham gia vao mang.

Céch xay dung hé théng nhu trong ROS cho
phép ngudn cung cép tin va dbi twong nhan tin
c6 thé tach roi nhau, va mbi lién hé duogc thuc
hién thong qua thudc tinh “name”. “Name” la
thudc tinh dong vai tro rat quan trong trong ROS:
cac nodes, topics, services va cac parameters déu
duoc dat tén. Moi thu vién ROS Client déu hd trg
command-line dé lién két cac tén nay (remapping
names), nho d6 ma chuong trinh da dugc bién
dich c6 thé ciu hinh lai duoc chay ngay ca khi
hoat dong trong mot cAu trac Computation Graph
khac.

Vi du, dé diéu khién mot thiét bi chang han
nhu bd cam bién laser Hokuyo laser range-finder,
ta co thé khoi dong driver hokuyo node, driver
nay c6 nhiém vu doc cic théng sé tir laser roi
gui di (publish) cac messages dang sensor_msgs/
LaserScan t6i topic c6 tén la scan. Dé xtr 1y dir
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lidu tir cam bién, ta c6 thé viét mot node sir dung
package laser filters, node nay sé dang ky nhan
thong tin (subcribe) tir topic scan. Sau khi dang
ky, bo loc filter s€ tu bat ddu nhan messages tu
cam bién laser.

2.2. Xdy dung bin dé 3D méi han

Viéc nay c6 muc dich tao ra mot ban dd 3
chiéu (3D) ¢6 chi phi thap trong khi van giir lai
tat ca do chinh xéac, do tin cdy va toc do quét.
Thong thuong cac may quét 3D doi hoi chi phi va
gia thanh 1én dén hang chuc nghin dola va cang
dat khi doi hoi do chinh x4c va chi tiét.

N6i vé chtrc ning, mot giai phap dé ha gia
thanh san phiam 1a tin dung may quét laser
2D nhung tao nén dit li¢u 3D. Cam bién dugc
gan két ¢b dinh, khi robot dich chuyén theo 1
truc, dir liéu quét 2D s€ duogc tai tao ché)ng 16p,
phan tich va két hop nhimng dit liéu 2D nay lai
s& dung dugc ban do 3D hoan chinh, dit liéu
nay dugc gui qua két ndi mang trong hé thong
cho phép phat truc tiép va tai tao theo thoi gian
thyc trén cung mot mang, két hop véi camera
quan sat trg giup cho viéc giam sat va van hanh
(Hinh 2).

Quét cac |&p dwdng han phuc vu tai tao mdi trwrérng 3D
Hinh 2. Xay dyng ban d 3D mdi han

D¢ lap ra ban d6 d6 3D, giai phap dugc chia
lam 3 phan: (1) Ban do s6 hoa va anh xa cing
dong thoi (SLAM - Simultaneous Localization
and Mapping) cho phép robot nhan thuc dugc
moi truong xung quanh va vi tri ctia ndé khi di
chuyén; (2) Thuat toan tai lap ban do 3D dua
trén dir liéu cam bién thu vé va méi trudng xung
quanh robot; (3) Thuat toan diéu hudéng robot dé
tranh chudng ngai vat va nhan cac dir lidu can
thiét ma khong c6 su can thiép cua con nguoi.

IMU xac dinh huréng dwéng han

2.3. Do tim va di chuyén theo dwong han

Viéc dam bao robot phai di chuyén doc theo
duong han doi hoi phai co6 cam bién chinh xéac
dé tranh robot di chéch ra khoi duong han, gay
mat thoi gian va anh huong dén chit luong kiém
tra. Dya vao may quét laser va thuat toan do
duong, co thé xac dinh dugc do nho duong han
v6i d6 phan giai cao (1 mm), gitup robot cé thé
duoc dinh hudng va do tim dudng han chinh xac
(Hinh 3).

Tia1024/2

Quét va do s thay déi dd nhé cao cua dwdng han bang Laser scaner

Hinh 3. Nguyén tic di chuyén theo duong han
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Song song mdt node trich xuat dir lidu dé sir
dung thiét lap ban dd 3D, mét node khac duogc
thiét 1ap dé danh cho bo do dudng. Dit lidu phan
tich tur scan laser s€& dugc loc va tai dung lai
duong han dya vao do cao so véi mat ph:fmg
(6 day mat phang c6 thé 1a than tau hodc thung
chtra nhién lidu). Ngoai ra hai cam bién tir hd
tro tang d6 chinh x4c khi do duong han dugc ga
trén mot bo diéu chinh nam ngang, phia dudi cé
bi d& trén bé mat vo tau nham gitr khoang cach
¢ dinh giira bd cam bién voi bé mit vo tau giup
cho viéc xac dinh dudng han va di chuyén cua
robot.

2.3. Giao tiép giiva robot va mdy do siéu am
mdng pha

Trong phuong phap NDT rat nhiéu cong nghé
dugc st dung, ciing nhu c6 cac phuong phap
khac nhau dé dap mg theo timg ung dung nhur
phuong phap tir tinh — MT, phuong phap tham
thiu — PT, phuong phap chup anh birc xa - RT
va phuong phép siéu &m — UT. Trong d6 phuong
phap st dung siéu 4m dé thuc hién viéc kiém tra
— danh gia khuyét tat bén trong cac mbi han nbi
“Ultrasonic Method” thuong dugc str dung rong
rai.

Va trong phuong phép siéu am nay s€ bao
gdm 2 cong nghé va thiét bi duoc str dung rong
rii nhét trén thé gidi ciing nhu tai Viét Nam:

+ Phuong phép Siéu am thuong “Ultrasonic
Testing — UT” (Hinh 4)

+ Phuong phdp Siéu am Mang Pha “Phased
Array Ultrasonic Testing — PAUT” [3].

D6i v6i phuong phap UT, dau do siéu am
thong thuong cho NDT thuong bao gdm hoic
1a mot bién tir vira tao ra vira thu song am tan
sb cao, hoic cap hai bién t&r, mot cho phat va
mot cho thu. Str dung séng doc véi goc 0° va
song ngang vdi voi cac goc khue xa co ban nhu
45%hodc 60° hodc 70° trong moi dau do dé phat
chum 4m duy nhit di vao chi tiét kiém tra dé

phat hién va dénh gid ching. Khi bén trong chi
tiét kiém tra co bat ky mot 18i khuyét tat nhu:
ntt, khong thiu, ngdm xi, rd khi ... thi séng 4m
s& phan xa tir bé mit ngin cach cua chung quay
vé bo vi xir Iy cua thiét bi va sau d6 dong thoi
dir liéu s& hién thi dang séng A-Scan (biéu dién
theo thoi gian va bién dd tin hi€u siéu am) trén
man hinh. Uu diém cia phuong phéap siéu am
thuong: (1) Chi phi dau tu hop 1y va phu hop;
2) Thiét bi gon nhe va cé tinh linh hoat cao.
Nhuoc diém cua phuong phéap siéu am thuong
(Hinh 5): (1) Phat hién khong t6t hodc c6 thé s&
khong phat hién duoc cac khuyét tit nim gan
hoac khuyét tat nit trén bé mat chi tiét kiém
tra (ving anh hudng nhiét), do d6 rat dé bi bo
sot khuyét tat; (2) Dit liéu kiém tra chi hién thi
dudi dang xung A-Scan cing véi cac thong sb
lién quan, do d6 phuong phéap nay phu thudc va
dva rat nhiéu vao kinh nghiém nhiéu nim cua
thanh sat vién thuc hién ; (3) Vi bi han ché boi
s6 luong chum am va goéc phat nén phai quét
nhiéu hudng khac nhau dé khong bo sot khuyét
tat cho toan bd khu vuc can kiém tra, cho nén
thoi gian kiém tra 1au va khéi luong khong hiéu
qua.

Anh minh hoa vé phuong phap UT:

/

# MAu tdm, gdm cic khuyét tat Nirt Canh, Ngam Si va Khong Ngdu Vach:
o Dau db tai vj tri ny chi cd thé phét hién dwgc duy nhat khuyét tat Nirt Canh.
o Di chuyén du do ra xa dan mdi han nhy hinh bén dwéi.

g =

Yy

% Mau tim, gom cac khuyét tat Nirt Canh, Ngam Si va Khong Ngdu Véch:
« Dau do tai vj tri nay s& khong thé phat hién duoc céc khuyét tat trén,
¢ Di chuyén dau do qua phia bén kia cia méi han nhu hinh bén dudi.

Hinh 4. Phuong phép siéu am thong thuong (UT)
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s

% Miu tim, gdm cic khuyét tit Nirt Canh, Ngém Si va Khdng Ngau Vach:
o Dau do tai vi tri nay chi ¢é thé phat hién dwoc duy nhat khuyét tt Khong Ngau Vach.

(St Toge —ff : \
Man hinh hién thi khi UT phat hién
dugc khuyét tat

7003|1265 43 RO 0000
Man hinh hién thi khi UT khdng phat
hién dwgrc khuyét tat

Hinh 5. Nhuoc diém cua phuong phap UT

Tur nhitng hinh 4nh minh hoa bén trén, chung
ta c6 thé thay rang: Phuong phap UT s& mat nhiéu
thoi gian kiém tra toan bd méi han, mot diéu rat
nguy hiém 1a n6 c6 thé bé sot khuyét tat.

So vé1 phuong phap si€u am thuong, phuong
phap siéu 4am mang pha [2, 4] c6 dau do thuong
bao gdm tir 16 dén 256 bién tir nho riéng biét,
mdi bién tir ¢6 thé tao xung riéng r&. Ching c6
thé duoc sép dat theo dai, vong tron, hodc co
hinh dang phirc tap hon. Ciing nhu dbi véi dau
do thong thuong, cac dau do mang pha co thé
duoc thiét ké cho sir dung tiép xuc truc tiép, hoiac
két ndi véi phén mém dé tao cac dau do g6c, hoac
str dung cho k¥ thuat nhung voi song am truyén
qua nudc t6i chi tiét kiém tra. Hé thong mang
pha ciing bao gém thiét bj may tinh tinh vi c6
kha niang diéu khién dau do da bién tir, thu nhan
va s6 hoa xung quay trd lai va biéu dién thong
tin ctia xung trén cac khé tiéu chudn khac nhau.
Khong giéng nhu céac thiét bi do khuyét tat siéu
am thong thuong, hé thdng mang pha co6 thé quét
chum tia dudi ca dai goc khiic xa hodc doc theo
duong th'flng, hodc hoi tyu ¢ nhitng d§ sau khac
nhau, do do6 ting tinh linh hoat va kha nang trong
thiét lap kiém tra.

Tién lgi cua cong nghé mang pha (Hinh 6) so
v6i siéu am thong thuong 1a kha nang su dung

nhiéu bién tir dé hudéng, hoi tu va quét chum
tia chi v6i mot dau do don. Hudng chum tia,
thuong néi t6i quét dang quat, co thé st dung
dé v& chi tiét & nhimg goc thich hop. Piéu do
don gian di rat nhiéu khi kiém tra chi tiét c6
hinh dang phtrc tap. Dién tich tiép xuc cua dau
do nho va kha nang quét chum tia ma khong can
dich chuyén dau do ciing gitp cho viéc kiém
tra cac chi tiét ma sy tiép can cho quét co hoc
bi han ché. Quét hinh quat ciing dugc sir dung
nhiéu dé kiém tra mdi han. Kha ning kiém tra
mdi han véi nhiéu goc quét tir mot dau do da
tang dang ké kha nang phat hién cac bat thuong
lién tuc. HO1 tu dién tu cho phép tdi wu hinh
dang va kich thudc cua chum tia tai vi tri ¢6 thé
xudt hién khuyét tat, do d6 tdi wu kha nang phat
hién. Kha nang hoi tu tai nhiéu dd sau cling tang
kha ning xac dinh kich thudc cac khuyét tat
quan trong cho nhiing kiém tra 16n. Hoi tu cling
cai thién duogc ti 1¢ tin hiéu/nhiéu trong cac Ung
dung, va quét dién tir qua nhiéu cac nhom bién
tir cho phép tao ra hinh anh C-scan (C-scan la
hinh anh hai chiéu biéu dién hinh chiéu tir trén
xuéng chi tiét kiém tra) rat nhanh. Tém lai, uu
diém ciia phuong phap siéu am mang pha (Hinh
7, Hinh 8, Hinh 9, Hinh 10) 1a: (1) Phét hién tdt
va it khi bo sot cac khuyét tat nim trén/gan bé
mat hodc sau bén trong chi tiét kiém tra; (2) D
liéu kiém tra hién thi dudi dang hinh d4nh mau 3
chiéu tryc quan nén gitip cac thanh sat vién dé
dang giai doan — danh gia chi thi ma khong can
phai c¢6 nhiéu kinh nghiém; (3) C6 thé kiém tra
duoc toan bo mdi han va ving anh hudng nhiét
trong mot 1an quét nén tiét kiém duogc thoi gian,
do d6 co thé dap ung dugc cac dy an can tién
d6 nhanh; (4) Pic biét, n6 co thé thay thé duoc
phuong phap UT va RT ma van dap tmg duoc
cac chuan NDT hién nay nhu ASME, AWS,
APIL BS EN,...Nhuoc diém: (1) Chi phi du tu
ban dau cao; (2) Thiét bi hoi céng kénh so véi
thiét bi siéu am thudng.
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% Mdu tdm, gdm cdc khuy&t tit Nirt Canh, Ngam Si va Khong Ngdu Vach:

o Sir dyng 02 diu do PA va dit chiing ndm hai bén méi han, mdi du do c6 thé tity chon cic
goc tir 30° dén 70° dé phat cung lic di vao chi tiét kiém tra.

o Chi can thyc hién quét tuyén tinh 02 dau do PA nay doc theo méi han trong mot [an quét.
e Va sy két hop nay c6 thé phat hién hiu nhw tét ca cic khuyét tat bén trong méi han.

Hinh 6. Phuong phép siéu &m mang pha (PAUT)

% MAiu tdm, gdm cdc khuyét tit Nirt Canh, Ngdm Si va Khéng Ngdu Vich:

o Khi két hop 02 d3u do PA va 02 d3u db TOFD, chiing ta hdu nhu s& kiém tra va phat hién
dugc tat ca cac khuyét tit nm trong viing anh hudg nhigt va méi han.

o Sy két hgp nay la mdt gidi phap ly tuéng dé kiém tra va phat hién tSt cac khuyét tat Nirt
trén bé mat (tai ving anh hwéng nhiét thugc vat liéu kim logi co’ ban).

Hinh 7. Uu diém cta phuong phap PAUT

St dung song doc va két qua hién thi:

St dung hinh anh mé phong cac mit cat
B-Scan, C-Scan va S-Scan

Hinh dnh di¥ ligu

téng hop

" End v\m
(5-Sean)

" side View
(B-5can)

Hinh 10. Loi thé khai trién 3 mt cat hién thi
két qua quét PAUT

3. Loi ich kinh té

Vi qui mo hién tai ciia xudng co khi thi cong
suit ché tao mot nim 1a 10 hé théng, dua vao
gia vat tu, nguyén li€u, nhién li¢u, nang luong va
khéu hao tai san, thi chi phi ché tao 01 hé théng
dua vao Bang 1, Bang 2 va Bang 3.

Béng 1. Tinh cho 1 nim cong suat 100% chi phi
san xudt hé thong robot kiém tra

Dt liéu A-Scan va t hop tao thanh dnh mau véi mit
¢t chiéu dimg B-Scan kiéu hinh quat cho 04 vj tri
khuyét tat hién thi trén man hinh thiét bj

Chiam séng am doc véi goc quét kidu
hinh quat tily chon tir-30° dén 70°
nén bao phi toan b 04 khuyét tit

Hinh 8. Chum s6ng doc va hién thi mit cét
chiéu ding B-Scan

St dung séng ngang va két qua hién thi:

Chi phi san
STT Noi dung xuat (ngan
dong)
A. Téng chi phi san xuét trong ndm dat 100% cong suat
1 Nguyén vat liéu chinh 9.200.000
Nguyén vat liéu phu 1.130.000
3 | Pién, nudc, xing dau 50.000
4 Luorag, pAhu cap, thué khoan 620.000
chuyén mén
Stra chita, bao tri thiét bi, kiém
3> | dinh, kiém nghiém 280.000
6 Chi phi quan ly 200.000
Cong A: 11.480.000

e

\e..

DI liéu A-Scan va t§ hop tao thanh dnh mau véi mat cit
chiéu trén C-Scan va mit chiéu bén S-Scan cho 4 vj tri
khuy@t it hién thj trén man hinh thiét bj

Chim séng 3m ngang véi gée quét kidu
hinh quat tily chgn tir 30° dén 70° nén
bao phii toan bd 4 khuyét tat

Hinh 9. Chum song ngang va hién thi mat cat chiéu trén

B. Chi phi gian tiép va khéu hao TSCD trong ndm dat
100% cong suat

Khéu hao thiét bi:

- Khiu hao thiét bi cii

- KhAu hao thiét bj méi
- Thué thiét bi

580.000

Khau hao nha xudng:

8 - Khiu hao nha xudng méi 240.000

- Khau hao nha xudng cii
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10 Tiép thi, quang cdo, chi khac 500.000
Cong B: 1.420.000
Téng chi phi A+B: 12.900.000

Chi phi cho 1 h¢ thong:

Tong chi phi + 20% = 1.290.000 (ngan dong)
+258.000 (ngan dong) = 1.548.000 (ngan dong).
Béang 2. Gia ban du kién (tinh cho 1 nam dat
cong suat 100 %)

) bon Thanh
Ténsan | Ponvi| SO |giaban tién
STT X . X \
pham tinh | lugng | (ngan (ngan
dong) | dong)
Hé théng Hé
1 | robot kiém I 10 1.750.000 | 17.500.000
tra khuyét ta thong
Bang 3. Hiéu qua kinh té cho 1 nim
dat cong suat 100 %
. Thanh tién
STT Noi dung (ngan dbng)
1 | Tong s tién dbi img thyc hiéndwan | 6.363.000
2 | Tong chi phi (tinh tir bang 2) 15.480.000
3 | Téng doanh thu (bang 2) 17.500.000
4 |Laigdop (3)-(2) 2.020.000
5 | Thué thu nhap doanh nghiép
(25% 1ai 0p) 505.000
6 | Lairong (4)-(5) 1.515.00
7 | Thoi gian thu hdi vén ¢b dinh, -
< 4,2 nam
T, nam

4. Huéng phat trién

Nhom nghién ctru dit muc tiéu dua san phdm

nay vao thuong mai trong 2 ndm td1, di theo chuong
trinh hd trg thuong mai hoéa cua chinh phu. Thi
trudng trudc mat nham vao nganh dong tau bién,
tuy nhién s& phét trién sang cic nganh khac nhu

dau khi, két cau kim loai trong xdy dung, nha may
dién v.v. Tiép theo, ké thira kinh nghi¢ém cua dy an
nay, s€ tham do loai robot c6 thé 13n dudi nudc dé
thue hién nhitng chirc nang dac thu khac va s€ dugc
cong bd trong nhimg s sau cta tap chi.

Tai liéu tham khao

[1]
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A combination of threshold and Graphcut method in medical image analysis to assist diagnosis
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Tém tit

Trong bai bdo nay, chung tdi trinh bay mdt phuong phap phan doan anh dya vao ngudng va Graphcut. Cac ddc trung dua
trén ngudng va bién 1a hudng tiép can ddi voi cac bai toan trich xuat ddi twong trong anh. Qua d6 bai bao tién hanh thuc
hién (mg dung trich xuat, do kich thudc khdi u ty dong thong qua k¥ thuat phan doan dwa vao ngudng va Graphcut. Két
qué thyc nghiém cho thay viéc trich xuét khdi u khi két hop hai phuong phép thi s& chinh xac hon.

Tuwr khoa: phan doan, ngudng, bién, Graphcut, trich xuat d6i tuong, khéi u.

Abstract

In this paper, we present a method of segmenting images based on thresholds and Graphcut. Characteristics based on
threshold and boundary are the approach to the problem of object extraction in images. Also, we proceed to perform the
extracting application, automatically measure the tumor size through threshold-based and graphcut-based techniques.

Experimental results show that tumor extraction using a combination of two methods is more accurate.

Keywords: segmentation, threshold, edge, Graphcut, object extraction, brain tumor.

1. Giéi thi¢u

Xu 1y anh dugc img dung trong viéc xur 1y cac
anh chup trén khong tir may bay, vé€ tinh va cac
anh vii try hoac xtr 1y cac anh trong Y hoc nhu anh
siéu 4m, anh chup cit 16p, vv,... D6i véi anh Y hoc
thuong chup cac bo phan bén trong co thé ngudi
bang cac thiét bi chuyén dung nhu may X-Quang,
may chup cit 16p vi tinh, may chup cong hudng
ttr, may chup mach nao,... nén anh thuong khong
18, khong sdc nét va qua nhiéu thong tin giy kho
khin cho cac chuyén gia Y hoc trong viéc chan
doéan bénh. Do do, bai toan nhan dang anh trong Y

Email: maiduyennl@gmail.com

hoc 12 mot bai toan c6 rat nhidu ¥ nghia thuc tién
va ta c6 thé thiy rang dé cong viéc nhan dang tro
nén dé dang thi anh phai duoc tach thanh cac ddi
tuong riéng biét, day la muc dich chinh cua bai
toan phan doan anh. Néu phan doan anh khong t6t
s& dan dén sai 1am trong qua trinh nhan dang anh,
boi vay cong doan phan doan anh la qua trinh then
chdt trong quy trinh xtr Iy anh n6i chung. Trén co
so do, bai bao cling s€ trinh bay tng dung “trich
xuét va do kich thudc khdi u tw ddng” va phan tich
két qua thu dugc thong qua ngdn ngir Python va
thu vién ma nguén mé OpenCV.
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D3 ¢ rat nhiéu nghién ciru di dua ra van dé
phat hién va trich xuét khéi u trong ndo. Nhin
chung, dé thyc hién van dé trén thi co rat nhiéu
phuong phap. Ban dau, Jean Stawiaski Etienne
Decenciere va Francois Bidault [1] st dung
phuong phap Graphcut va watershed thi két qua
cho thdy chi méi v& duoc bién ciia khdi u. Sau
d6, Madhumantee Naskar [3] dé xuat phuong
phap phan doan dya vao ngudng va watershed
trén anh khéi u ndo, két qua ciia phuong phép nay
giai quyét duoc bai toan trich xuét khéi u.

Tuy nhién, d6i v&i mot s6 anh c6 khéi u nam &
sat vo ndo thi két qua trich xuét van chua hiéu qua.
Pé giai quyét van dé trén thi Wanda Benesova [8]
dé xuit phuong phap phan doan dwa vao ngudng
¢ dinh va Graphcut két hop v6i thuat toan loai
b6 vo ndo thi két qua trich xuat khdi u ddi voi anh
¢6 khéi u ndm sat vo ndo van chinh xac.

Qua qué trinh nghién cttu so sanh d6i chiéu cac
phuong phép trich xuat khéi u trong ndo, ngudi ta
thuong gip van dé 1a gia tri pixel gitra khoi u va
phan ndo con lai 1a gan nhu bang nhau nén qua
trinh phan ngudng gip khé khin. Dé giai quyét
van dé nay thi ching t6i dé xuit mot phuwong phap
cai thién d6 chinh xac cua két qua phan tach dbi
tuong bang cach két hop giai thuat phan ngudng tu
dong Otsu, phan doan theo phuong phap Graphcut
va chon d6 tuong phan thich hop dé tao mat na loc
khéi u ra khoi anh ban dau.

Ngoai ra, chiung t6i cling thyc hién viéc do
kich thudc khdi u nham gitp cac Bac si co thém
thong tin khi chan doan.

Phan con lai cta bai bao dugce duge sép Xép
nhu sau: Phan 2 giéi thiéu phuwong phap phan
doan anh Y khoa, phan 3 1a dé xuit phuong phép
phan doan anh Y khoa, phan 4 1a két qua md
phong va thao luan. Cudi ciing 1 phan két luan.
2. Phuwong phap phan doan dnh Y khoa

Phan doan (segmentation) 1a mot qua trinh
chia anh ra cac ving con khac nhau ma trong mdi
ving chira cac thuc thé c¢6 ¥ nghia cho viéc phan
16p - mdi thuc thé dugc xem 1a mot dbi twong

mang nhing thong tin dic trung riéng. Co rat
nhiéu ky thuat phan doan anh, trong phan nay
chung toi gidi thiéu mot s6 k¥ thuat tiéu biéu nhu:
Phan doan dya vao ngudng, phan doan dya vao
bién, phan doan theo mién dong nhit. Ciing ¢
thé thdy rang khong c6 mot ky thuat phan doan
nao 1 van nang - theo nghia 1a ¢6 thé ap dung
cho moi loai anh va cling khong c6 mdt k¥ thuat
phéan doan anh nao la hoan héo.

Phan doan anh la cac thao tac chia nhé burc
anh dau vao thanh cac mién hodc cac vat thé con
v6i mire d tuy theo nhu cau xtr ly. C6 rat nhiéu
kiéu phéan doan nhu xac dinh bién cua vat thé, xur
1y cac vung anh, tach biét rd rang vat thé va nén
bang mot ngudng,... nhung tom lai myc tiéu cta
phan doan anh 1a lam ndi bat hodc tach han vat
thé can quan tAm ra tir anh ban dau.

Trong cac thao tac vé xir Iy anh thi phan doan
anh duoc xem 1a thao tac kho nhat va 1a thao tac
quan trong vi do chinh xac cua qué trinh phan
doan anh c6 y nghia quyét dinh t6i cac xu 1y tinh
toan sau d6. Phan doan c6 thé dong vai trd trung
tam trong mot sO xir 1y ky thuat nhu phan tich
chét lugng san phém, hodc 1a mgt khau trung
gian can thiét cho cac qua trinh xir 1y tiép theo
nhu cac xu 1y trong Y hoc.

2.1. Phén doan dwa vao nguwong

Ngudng (threshold) 1a mot khai niém kha
quen thudc trong xir Iy anh ciing nhu rat nhidu
giai thuat khac. N6 dung dé chi mot gia trj ma
nguoi ta dya vao dé phan hoach mét tip hop
thanh cic mién phan biét.

Bién d6 cta céac tinh chat vat 1y cua anh (nhu
la do phan xa, do truyén sang, mau séc...) la mot
dac tinh don gian va rat hitu ich. Néu bién d6 du
16n ddc trung cho anh thi ching ta ¢ thé ding
ngudng bién do dé phan doan anh. Vi duy, bién
d6 trong b cam bién hong ngoai c6 thé phan anh
vung c6 nhiét do thap hay ving c6 nhiét do cao.
Dic biét, ky thuat phan ngudng theo bién do rat
¢6 ich d6i vai anh nhj phan nhu van ban in, dd
hoa, &nh mau hay anh X-quang.
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Viéc chon ngudng trong k¥ thuat nay la mot
budc vo cung quan trong, thong thuong nguoi ta
tién hanh theo cac budc chung nhu sau:

« Xem xét luge dd xam cua anh dé xac dinh
dinh va khe. Néu anh c6 nhiéu dinh va khe thi cac
khe c6 thé sir dung dé chon ngudng.

« Chon ngudng T sao cho mot phan xéac dinh
trudc 1 cla toan bd sé mau 14 thap hon T.

« Didu chinh ngudng dua trén xét luge do xam
cua cac diém lan can.

« Chon ngudng bang cich xem xét luge dd
xam cta nhitng diém thoa tiéu chuan da chon.

Mot thudt toan don gidn trong k¥ thuat nay la:
gia st rang chung ta dang quan tam dén cac ddi
tuong sang (object) trén nén tbi (background),
mot tham sé T - goi 1 ngudng do sang, s& duoc
chon cho mot anh f]x,y] theo cach:

If flx,y] > T then f[x,y] = object = 1
Else f]x,y] = Background = 0.

Nguoc lai, dbi v6i cac dbi tugng tdi trén nén
sang ching ta c6 thudt toan sau:

If fx,y] < T then f[x,y] = object = 1
Else f]x,y] = Background = 0.

Tén 564r

Gi4 tr1 pixel

Nén sau { Nén trude

Hinh 1. Ngudng chia céac pixel thanh nén trudc va nén sau

2.1.1. Chon ngudng co dinh

bay la phuong phap chon ngudng ddc lap voi
dir liéu anh. Néu chung ta biét truéc 1a chuong
trinh Ung dung s€ lam vi¢éc vdi cac anh c6 do
tuong phan rat cao, trong d6 cac ddi tuong quan
tAm rat t6i con nén gan nhu dong nhat va rat sang

thi viéc chon ngudong T=128 (xét trén thang do
sang tir 0 dén 255) 1a mot gid tri chon phu hop.
Phu hop & day hiéu theo nghia 13 sé cac diém anh
bi phén 16p sai 1a cyc tiéu.

Uu diém: Pon gian d& 1ap trinh.

Nhuoc diém: Kho chon ngudng thich nghi véi
nhiéu loai anh trong diéu kién anh sang khac nhau.

2.1.2. Chon nguéng dwa trén heoc do (Histogram)

Trong hau hét cac trudng hop, ngudng duoc
chon tr lugc dd do sang cua vung hay anh can
phan doan. C6 rat nhiéu ky thudt chon ngudng tu
dong xuat phat tir luge dd xam {h[b] trong d6 b=
0,1,...,2b-1} dd dugc dua ra. Nhitng k¥ thuat phd
bién s& dugc trinh bay dudi day. Nhiing ky thuat
nay c6 thé tan dung loi thé dir lidu lugc d6 ban
dau mang lai nhim loai bo nhitng dao dong nho
vé do sang. Tuy nhién, cac thuat toan lam tron
can phai can than, khong duogc lam dich chuyén
cac vi tri dinh cua lugce dd.

Luoc dd 1 mot d thi dang thanh biéu dién tan
sudt xuat hién cdc mirc xam cta anh. Trong do,
truc hoanh biéu dién gia tri mirc xam cua anh co
gia tri tir 0 dén 255, truc tung biéu dién tan suit
xuat hién muic xam cia anh.

Cong thuc tong quat:

Nk
P(TK) = ? (1)

Trong do:

P(ry) : 14 tan suat xuat hién mirc xam.

Ny : gia tri diém anh tai vi tri k.

n : tong s6 diém anh.

Nhiéu @ém anh

it @ém anh

Hinh 2. Lugc dd xam cua anh
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¢ Thudt toan Otsu s

Otsu’s la tén mdt nha nghién ctru nguoi Nhat
da nghi ra y tudng cho viéc tinh ngudng mot cach
tu dong dya vao gia tri diém anh cua anh diu vao
nham thay thé cho viéc str dung ngudng c¢d dinh.

Trudc tién, sau khi thong ké mirc xam trén anh
ban dau, chung ta s€ nhan dugc mot dd thi biéu
dién mirc xam c6 hai dinh, mot dinh biéu dién cho
nhitng ving ddi twong, dinh con lai biéu dién cho
nhitng ving 14 nén ctia anh. Theo Otsu’s ngudng
k* tot nhat dugc chon 1a gia tri ma tai dé n6 lam
cho su chénh léch of gitra hai doan trén dd thi dat
cuc dai. Gia tri o duoc dinh nghia nhu sau:

aj = a;(my —m,)* + az(my — m,)? (2)

Thayya, +a,=1vam=am, +a,m,tadugc:

0f = ayaz(my —my)? 3)

Trong d6, m,vam, biéu dién gi4 tri trung binh

twong ing v6i doan 1 va doan 2, a,va a, la tan
suét xuét hién cua m ,vam, Ty lé a, cua dién tich
doan j voi téng dién tich duogc tinh nhu sau:

a = Z pi j = 1,2: tong x4c sut trén doan j (4)

i€C;

Trong do, p, la thuong ctia s6 lan xuat higén cua
mirc xam thir i va tong s6 1an xut hién cta tat ca
cac muc xam cho nén:

/-1

2. pi=1 (5)

i=0
voi I biéu dién tong s6 nhitng murc xam.

Thong thuong, dbi voi anh van ban, I ¢6 gia tri
14256. C,(C,) biéu dién tap hop tat ca nhiing diém
c6 gia tri nho hon hodc bang (16n hon) ngudng k.
Mtrc xam trung binh m, dugc tinh nhu sau:

mf:zi*%jzl’z (6)

i€C; 7

Nguong k* tot nhat s€ dugc xac dinh bang

cach tim ra dinh cua o?.

Hinh 3. Phan doan dya vao ngudng véi thuat toan Otsu’s

2.2. Phan dogn voi Graphcut

Graphcut 12 mét phuong phap phan doan hinh
anh dua trén viéc cit giam do thi bat dau véi mot
hop giéi han do nguoi ding chi dinh xung quanh dbi
twong duoc phan doan. Grapheut c6 nhiéu ing dung
khéc nhau trong cac van dé vé thi giac may tinh, vi
du: phan doan hinh anh, khéi phuc hinh anh va cac
g dung khac c6 thé dugc xay dung trong diéu kién
giam thiéu nang luong. Do do6 viéc cat giam do thi
duoc str dung nhur 13 thudt todn phan doan co ban.

Gia sot G = {V,E} 1a mot do thi c6 trong sd
trong d6 V 1a mot tdp hop céc dinh va E 1a mot
tap hop cac canh co trong s két ndi cac nit trong
V. C6 hai dinh dau cubi dic biét, dinh ngudn s va
dinh cubi t. Mot s-t cat C = (S; T) khi loai bo mot

tap con cua cac canh C tr E, tat ca cac dinh duoc
phan chia thanh hai by phan tdch,s=Svat=T
va khong c6 duong tir s dén t. Van dé cit s-t tdi
thiéu 1a tim mot vét cit C voi gia tri toi thidu, do
la té)ng trong lugng cua cac canh da loai bo.

s-t graph cut

Hinh 4. Mot s-t cit trén do thi voi hai diém dau cudi
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Bai bdo nay nham muc dich phan doan céac
md khdi u tir cdc mod khoe manh khac. Vi chi ¢o
hai 16p, tuc la khdi u va cdc mo khée manh, day
la mot nhiém vu phan doan nhi phan. MOdi diém
anh dugc gan mot nhan tor mdt by nhan L = {0;
1}, trong d6 1 dai dién cho nhin ctia khdi u va 0
twong Ung voi nhan cia nén. Ham ning luong
cho phan doan nhi phan la:

ER) =) D(f) + 2 ) Vg U fy) (7)

peq pqEN ) i

Trong do, Q 1a tap hop cua tat ca cac diém
anh trong hinh anh va N 1a hé thong ving lan
can trén Q va céc cap pixel (p;q) 1a cac diém anh
lan can trong hé thdng ving 1an can dugc chip
nhan. f, €L biéu thi nhin duoc gan cho pixel p.
Voq Up, f) 1a hinh phat cho céc pixel 1an cén khi
chung dugc gan cho cac nhan khac nhau:

Vog (for fq) = Wpq * 8(f f3) )

Trong do:

1) ={ ot =1

p =Jq

Déi v6i i Y, (f,, f,) khi cac pixel lan can c6
cung nhan thi V;,, = 0 vi du: V,,(0,0) = 0.

Hinh anh 3x3 c6 nén dugc gin nhan 1a B va
d6i tuong 1a O. Sir dung GMM dé m6 hinh hoa
nén trude va sau, GMM sé& hoc va tao phan phdi
pixel méi. Biéu dd dugc tao tir phan phdi pixel
nay. Cac nat trong biéu do 1a pixel. B6 sung hai
nut dugc thém vao nat ndi va nit chim.

Mbi diém anh nén trude duge két ndi véi nat
n6i va mdi diém anh nén duoc két ndi véi nat chim.
Trong sO cua cac canh ndi cac diém anh véi nit ndi
duoc xac dinh boi xac suit cta pixel 13 nén trudc.
Trong ) gitra céc pixel dugc xac dinh bdi canh hodc
diém tuong dong pixel. Néu c6 su khac biét 16n vé
mau pixel, canh giita chung sé& c6 trong luong thap.

Sau do, thuat todn mincut dugc st dung dé
phan doan biéu do. N6 cit biéu dd thanh hai nit
n6i va niit chim v6i ham gia tri toi thiéu. Sau khi
cit, tat ca cac diém anh két ndi v6i nut ndi tro
thanh tién canh va nhimg diém két ndi v6i nat
chim tr¢ thanh nén.

Hinh 5. Qua trinh graphcut
3. D¢ xuit phwrong phap phan doan dnh Y khoa

Anh dau vao
Tién m! 1y anh
Loai b(! vo nio
Nang caoldé twrong
phan anh

|

Trich xuit khéi u

|

Do kich thude khdi u

|

Xuat két qua

Hinh 6. So db khéi qué trinh phan doan anh Y khoa

Anh dau vao: Day la cong doan dau tién mang
tinh quyét dinh d6i v6i qua trinh xir Iy anh Y
khoa. Anh d4u vao s& dugc thu nhan qua cac thiét
bi nhu may X-Quang, may chup cit 16p vi tinh,
may chup cong huong tir, may chup mach nao...

Tién xt 1y anh: & budc nay, anh s€ duoc resize
vé kich thuéc chuan 330x310 dé dung lugng va
kich thudc anh giam di, dong thoi rat ngin duoc
thoi gian xtr Iy anh. Khi dua vé kich thuée chuin
thi viéc do kich thude cac khdi u theo ti 18 tuong
d6i v&i ndo s& chinh xéc.
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Loai bé vo ndo: Trudc khi vao phan doan thi
vo nao phai duoc loai bo. Néu khong loai bd vo
ndo thi két qua phan doan khdi u khong chinh xéc.

Nang cao d6 tuong phan: Véi nhitng anh c6 do
twong phan giita kh6i u va phan ndo con lai 13 t6t thi
c¢6 thé dé do twong phan mic dinh. Tuy nhién khi
tién hanh thuc nghiém trong phan 16n cac truong
hop thyc té thi chat luong anh dau vao khong nhur
mong mudn. Vi vdy can phai ting do tuong phan
anh 1én dé tang d¢ chinh x4c trong qua trinh phan
doan.

Trich xuét khdi u: Viéc trich xuat d6i tuong
trong anh c6 rat nhiéu k¥ thuat phan doan nhu:
phan doan dua vao ngudng, phan doan dya vao
bién, phan doan theo mién déng nhét, phan doan
dua vao dd thi. Nhung & bai bao nay chiing toi str
dung tap anh chuan khdi u ndo va nhan thay rang
k¥ thuét phan doan dya vao ngudng va Graphcut
1a phu hop cho viéc trich xuat khoi u.

Po kich thude khdi u: Muc dich nham giup

brainl

brain11

brain12

i Y
¥
F )

brain2? brain2d

brain13

brain21

brain33

braind

brain33

brain3d brain3g

bac sy c6 thém thong tin cu thé vé kich thude
khéi u khi chan doan.

Xuat két qua: Két qua phan doan anh Y khoa
s& duoc hién thi trén man hinh may tinh.

Chung t6i tién hanh thyc nghiém trén cac thong
s6 khac nhau tir d6 chon ra bo thong so t6t nhét.

Quy trinh thuc hién dién ra theo cac budc sau:

3.1. Chuan bj tap dir li¢u

Céc ngudn anh duoc sir dung: tap anh Y khoa
chuan tir co so dit liéu https://radiopaedia.org/
playlists, anh tir Google image. Bai bao thu thap
duge mot so anh Y khoa c6 kich thuéce va hinh
dang cac khdi u khac nhau. Viéc lua chon nay
giup bai bao khao sat qué trinh phan doan anh Y
khoa sé€ chinh xac hon. Cac anh duoc luu trir ¢
dinh dang jpg, .png. Kich thudc anh c6 thé rat
khac nhau, d6 phan giai tir vai traim Kb dén vai
Mb. Viéc thu thap anh c6 do phan giai khac nhau
gitip danh gia kha ning chinh xéc trong diéu kién

thiét bi thu anh c6 chét luong thap.

....I.\. Y ‘ ) _.—"I.

brain? braind braind

brain1d

brain1d brain1d

braind!

braind !

braini? braini8

Hinh 7. Tép di li¢u

3.2. Tién xir Iy anh

Chuén hoa anh: Céc anh dau vao duoc resize
dé dung luwong va kich thudc anh giam di,
dong thoi rat ngin dugc thoi gian xtr 1y anh.

Tat ca anh déu dwoc chuin hoa véi kich thude
330x310. Khi dua vé kich thudc chuan thi viéc
do kich thudc cac khdi u theo ti 1¢ twong d6i véi
ndo sé€ chinh xac.
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3.3. Loai b6 vo nao

Trudce khi phan doan, vé nao phai dugc loai bd
khoi anh. Trong truong hgp khi cac pixel vo nao
c6 gia tri twong duong véi cac gia tri ctia khdi u
s& dan dén két qua x4u trong qua trinh phan doan.

Vo6 ndo dugc loai bo tuy thuoc vao mat na
duoc tao ra. Tao mat na ¢co ngué)n géc tir két qua

ctia phuong phap thong ké duoc goi 1a hdn hop
Gaussians va Otsu’s thresholding.

e
_
Load anh

b
Phan ngudng

a) Anh déu vio b) Anh sau khi resize
Hinh 8. Qua trinh chuén hoa

r
Tim nhan cua thanh phan 16n nhat

(II)
| Tim dién tich cia timg thanh phan
M)
Xoa cac pixel False
khong twong tng
V01 ndo
True
( Kétthic Nhan pixel twong rng vadi ndo

Hinh 9. Thuat toan loai bé vé nao

a) Anh ddu vao b) Anh sau khi logi b6 vé néo

Hinh 10. Nao da loai bdé vo nao

Tir két qua thyc nghiém cho thay khi khong  khdi u s& khong dugc chinh xac. Gia tri pixel cua
loai bo vo ndo thi két qua ciia qua trinh trich xuat  vo ndo va khdi u gan nhu tvong duong nén trong
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qua trinh trich xuat khoi u két qua sé c6 mgt phan

b) Két qud khéng loai bd vé ndo  ¢) Két qud loai bé vé ndo

vO nao di kem vaéi khoi u.

a) Anh ddu vao
Hinh 11. Két qua thyc nghiém khi khong loai b6 vo nio
va loai b vo ndo

3.4. Nang cao dj twong phdn dnh

Pau vao cho phwong phap nay 1a mot hinh
anh tir cong huong tir. Boi canh cua hinh anh
thudng c6 mau den va cac khdi u co cuong do
cao. Tuy nhién, dir li¢u dugc quét voi cac cai dat
khac nhau gay ra su khac biét vé cuong do. No
c6 nghia 14 trén mot s6 nén hinh anh khong phai
12 mau den va cac khdi u khong qua rd. No rat
hitu ich cho viéc xtr 1y trong budc ké tiép, boi vi
hinh anh c6 dic diém tuong tu. Do d6, hinh anh

dugc chinh stra pham vi tir 0 dén 255.

B) Anh sau khi tdng do twong phdn

a) Anh dau vao

Hinh 12. Nang cao d¢ tuong phan anh

V6i nhimg anh c6 d6 twong phan giita khi
u va phan ndo con lai 1a tét thi co thé dat gia
tri ngudng mic dinh. Tuy nhién trong phan 1én
cac truong hop thuc té thi chat luong anh dau
vao khong nhu mong mubn, vi vay khi tién hanh
thuc nghiém, chiing t6i nhan thay rang viéc chon
ngudng va do tuong phan phu hop la kha quan
trong, gop phan nang cao thém chit lugng phan
doan anh. Cac két qua sau 1a minh ching cho
vi€c dat cac gia tri contrast phu hop cho tirng anh
cu thé:

Thong | . . Loai bo vo
. Anh dau vao
$0 nio

Contrast
=50

Contrast
=100

Contrast

Phuong phap

Otsu’s

Bang 1. Két qua thuc nghiém diéu chinh d6 twong phan

3.5. Trich xudt khéi u

Pé trich xuat khéi u thi ¢6 rat nhiéu phuong
phap nhung & day ching t6i két hop phuong phap
Otsu’s va Graphcut. Anh dugc phan ngudng dé

dua vé anh nhi phan (chi chira cac gia tri 0 va 1).
Vung anh khéi u va nén ngoai khéi u sé& co gia tri
mirc xam 0 (mau den), phan viing anh khéi u c6
gia tri 1 (mau trang).
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a) Anh dau vao b) Anh sau khi sic dung Otsu's

Hinh 13. Phuong phép Otsu’s

Ut diém: - Két qua kha nang trich xuit khéi u chinh xéc.

- Pon gian dé I4p trinh. Sau khi str dung phuong phap Otsu’s thi da

- Thay vi viéc chon mot ngudng ¢d dinh thi trich xuit duoc khoi u nhung van con mot )
16p thuat toan ndy dua vao su phan bd mirc xam  phan tir khong phai khdi u van con vi vay viéc
clia cac pixel trong anh s& tinh toan mot ngudng  két hop phwong phap Graphcut va Otsu’s s& cho
t61 wu phu hop voi timg anh Y khoa. két qua trich xuét khdi u chinh xac hon.

a) Anh déu vao b) Anh sau khi sit dung Graph cut

Hinh 14. Phuong phap Graphcut

Graphcut cho phép gi6i han dugc dbi tugng Khi khong sir dung phan ngudng chi don thuan
can phan doan va x6a bo dugc nhiing pixel khong st dung phuong phap Graphcut thi két qua trich
mong muén. xuét khdi u van con mot phan nio di theo khdi u.

a) Anh déu vao b) Khéng sir dung phan nguémg  ¢)Sur dung phan nguéng

Hinh 15. Két qua thuc nghiém khi khong phan ngudng va c6 phan ngudng

Tuong tu khi khong st dung phuong phap phan tir ndo cé gia tri pixel twong dwong gia tri
Graphcut thi két qua trich xuit s& van con mot s pixel khéi u.
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a) Anh ddu vao

b) Khéng su dung Graphcut

¢)Sir dung Graphcut

Hinh 16. Két qua thuc nghiém khi khong sir dung Graphcut va c6 Graphcut

3.6. Do kich thudc khéi u

DPé xac dinh kich thudc cia mot ddi tuong
trong mot hinh anh, trudc tién chung toi thuc
hién hiéu chuan béng cach su dung mot ddi tuong
tham chiéu. Pdi tugng tham chiéu cia ching toi
phai c6 hai thudc tinh:

- Biét kich thudc cta ddi twong nay (vé mat
chiéu rong hoac chiéu cao) trong mot don vi do
duogc (cm, mm, inches,...).

- Co thé dé dang tim thdy dbi twong tham
chiéu nay trong mot hinh anh, dua trén vi tri cta
d6i twong (chang han nhu d6i tugng tham chiéu
luén duge dat & goc trén cung bén tréi cia hinh
anh) hodc thong qua cac 1an xuat hién (nhu 1a
mot mau sic hodc hinh dang dac biét, doc déo

va khac vaoi tat ca cac doi tuong khac trong hinh
anh). Trong ca hai trudng hop, tham chiéu nén
duoc nhan dang duy nhét theo mot cach nao do.

Dé chuyén pixel thanh mm thi s dung cong
thirc:

pixel per metric = Object width * 0.26 (9)

Trong do:

Pixel per metric 14 kich thudc cia chiéu dai
(hodc chiéu rong) cuia khdi u (tinh bang don vi
mm).

Object width 1a chiéu dai (hodc chiéu rong)
ctia khéi u (tinh bang pixel).

Bay gio ta sir dung ti 1& pixel per metric dé
do kich thudc khéi u theo chiéu dai va chiéu rong.

Hinh 17. Do kich thuéc khéi u
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4. Két qua va thio luin
4.1. Két qua

Anh dau vao Loai bo vo nio Otsu’s

Khéiu

Hinh 18. Két qua cac budc thyc hién trén mot anh

Graphcut

Kich thude khdi u

Pau tién, anh dau vao duogc léy tor tap anh
chuan trong bg co s¢ dir licu. Sau do, tién hanh
loai bo vo ndo két qua chi con lai phan ndo va
khéi u bén trong.

Sau khi loai bo v6 ndo thi tién hanh phan doan
anh vdi ky thuat phan ngudng, sir dung thuat toan
tim ngudng tu dong véi Otsu’s. Két qua ctia phan
ngudng véi thuat toan Otsu’s 1a khdi u va cac
phan ndo co gia tri pixel gan bang voi gia tri cua
khéi u.

Sau d6 sir dung phan doan véi Graphcut dé
gi6i han lai d6i twong can phan doan dé cho két
qua trich xuat chinh x4c khdi u. Sau khi trich xuat
dugc khéi u thi tién hanh do kich thudc khdi u.
Két qua ctia budce nay cho biét dugc chiéu dai va
chiéu rong ciia khoi u.

4.2. Dinh gid két qud

Ti 1é trich xuat chinh xdc hinh dang khoi u
Tipinh |86 lwong | Thong s Phuong phap | Phuong phap [ Kéthop2
Otsu’s Grapheut | phuong phap
Anh c6 46 Contrast
50 82% 85% 98%
twong phén cao =100
Anh c6 d6
. Contrast
tuong phan 50 - 80% 84% 97%
thap

Hinh 19. Két qua thyc nghiém trén bd co so dit li¢u

Nhan xét:

- Ti 1é trich xuét chinh xac hinh dang khdi
u theo phuong phap Otsu’s 1a 82% va phuong
phap Graphcut 1a 85%, ca hai ti 1& nay thap hon
ti 16 trich xuat chinh x4c hinh dang khéi u khi két
hop hai phuong phéap v6i nhau. Khi két hop giira
hai phuong phap thi s& khic phuc duoc nhugc
diém cua tig phuong phap do6 1 van con phan
tir khong phai khoi u dan dén két qua chinh xac
thap hon.

- Tap anh c6 dd tuwong phan cao co ti 1€ trich
xuat chinh xac hinh dang khdi u hon tap anh
c6 do tuong phan thap. Ly do 1a tap anh c6 do
tuong phan cao thi gia tri pixel gitta khéi u va
ndo chénh 1éch nhiéu nén d& dang trich xuét duoc
khéi u hon.

4.3. Két lugn

Bai bao da thuc hién nghién ctru mot ) ky
thudt phan doan anh Y khoa cu thé 1a tach khédi u
ra khoi ndo. Bai bado da thuc hién cac cong viéc
sau:

- So sanh danh gi4d wu, nhuoc diém va kha
nang phan doan anh no cu thé & day 1a phuong
phéap Otsu’s va Graphcut.

- Két qua thir nghiém dam bao duoc qua trinh
trich xudt & mot so loai anh khac nhau. Déi véi
cac bo dir liéu duoc chuan bi tét, dicu kién phu
hop cac phuong phap tir bai bao dat do chinh xac
98%.

- Kich thuéc cia khéi u dugce xéc dinh chinh
xéc dua theo ty 1& tuong d6i gitra ndo va khéi u.

4.4. Huéng phdt trién

- Xt ly trén tap anh theo thoi gian thuc.

- Hinh thanh kho co s¢ dit liéu dé phuc vu cho
khau training trong machine learning.

- Trong tuong lai, c6 thé mé rong phan doan
khéi u tu dong voi tap anh 3D.
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Tém tit

Su phat trién cua tao xanh trén bé mit cong trinh lam giam hiéu suét nang luong va gy anh huong 16n dén tinh thim my
ctia toa nha. Vi vdy, su phat trién cua tao phai dugc theo doi va kiém soat. Nghién ctru cta céc tic gia ap dung cac mod
hinh tinh toan dua trén tri tu¢ nhén tao (AI) dé du bao qua trinh phat trién cua tao trén bé mat két cdu cong trinh. Cac két
qué thyc nghiém duoc thu thap tir 539 mau vita bé tong cd su phat trién clia tao xanh. Cac mo hinh mang no-ron nhan tao
(Artificial Neural Network - ANN) va mé hinh phén tich hoi quy da bién ty thich nghi (Multivariate adaptive regression
splines - MARS) duoc str dung cho cong tac mé phong. Két qua tinh toan cho thiy 2 mé hinh Al 14 cac cong cu hitu hiéu
dé du bao murc do phat trién cua tao xanh trén bé mit vira bé tong.

Tuwr khoa: Sy phat trién cua tao, bao tri cong trinh, tri tué nhan tao, mang no-ron nhan tao, mé hinh phan tich hi quy da bién

Abstract

The development of green algae on mortar surface degrades the energy efficiency and acthetics of buildings. Thus, the
algal development must be monitored and controlled. This study applies artificial intelligence approaches to forecast
the development of green algae on building surface. The research data is established by collecting 539 mortar samples.
Artificial Neural Network and Multivariate adaptive regression splines have been employed. Experimental result points
out that the two Al models are useful tools for predicting algal development on mortar surface.

Keywords: Algal development, building maintenance, artificial intelligence, Artificial Neural Network, multivariate
regression analysis.

1. Gioi thi¢u va khuéch tan trén mat tién toa nha dugce lam
Tao xanh c6 thé dugc phét tan bang gié nhu  bang vira [1, 2]. Trong nhiéu truong hop, su ting
bao tir, nAm, phén hoa, hodc cac dang hat khac trudéng sinh hoc gay ra nhiéu tac hai khac nhau
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cho cong trinh. Mot hau qua ro rang cua vi¢c xam
nhap cua tao xanh la no6 tao diéu kién cho céc vi
sinh vat khac sng trén bé mat toa nha. Theo thoi
gian, cac mang sinh hoc tré nén phu hop cho cac
vi sinh vat da dang va phuc tap hon, bao gé)m cac
vi khuan di dudng va nim [3].

Nhitng mang sinh hoc nay la tdc nhan chinh cho
su thay doi hoa hoc va vat 1y ctia bé mat toa nha va
gdy ra cac hiéu tmg khong mong mudn khac nhau
cho cu triic toa nha. Trong nhiéu trudng hop, cac
chat ngoai lai c¢6 thé hoa tan cac thanh phan cua
vat liéu xay dung va 1am hong bé mit thong qua
cac chu trinh lam udt va hong khd 1dp di lap lai;
cac vi sinh vat dang so1 co thé thAm nhap vao vat
lidu xay dung va tach cac cau trac hat ctia vat liéu.

Ngoai ra, cac vi sinh vat nay tang cuong kha
nang gilr nudc cua vat li¢u bé mat va dan dén giam
hiéu suat ning lwong clia cac toa nha. Sy xAm nhap
ctia d6 &m gay nén ca van dé sirc khoe thé chat va
tinh than cho nguoi dan. Xét vé tinh tham m§ ctia
toa nha, sy tdng trudng cua tdo xanh cod thé anh
hudng dang ké dén bé mit cia mit tién bang su
d6i mau va sy bam dinh cta céc hat bui ban.

Sy x4m chiém cua tao thuong tao diéu kién
cho sy hi¢n dién cua 16p vo va 16p vé cliing phurc
tap ma rat kho loai bo [4]. Do d6, sy xuat hién va
phat trién ctia vi sinh vat trén bé mat cong trinh
6 thé dan dén ton thét kinh té dang ké cho chu
sO hitu do chi phi bao tri va sta chita. Vi vay, su
phat trién ctia tao phai dugc theo doi va kiém soat
nghiém ngat dé giam thiéu hau qua co hai cho két
céu clia cac toa nha.

Céc phuong phép diéu tri du phong thuong lién
quan dén viéc str dung cac chat chong thim va chat
diét khuén dé chéng lai sy phat trién cta vi sinh vat.
Tuy nhién, cac hoa chét nay cé thé bj rtra troi hodc
¢6 thé bi phan hity do vi khudn va vi sinh vat [5].
Vi céac bién phéap khac nhau doi hdi cac chi phi khac
nhau va mdi bién phap thich hop cho mét sb giai
doan phat trién cua tao trén bé mat tda nha, su hiéu
biét va dy bao tt hon vé sy ting trudng ciia tao co
thé rat hiru ich cho viéc xdy dung bao tri.

Céc nghién ctru khac nhau da nghién ctu su
phat trién cua tao trén cac bé mat cua két cau xay
dung. Bén canh cac yéu t6 mdi truong, ty 1& phat
trién cia tao d dwoc minh chimg 13 ¢6 phy thudce
vao kha ning tiép nhan sinh hoc cua vat liéu [6].
Kha nang tiép nhan sinh hoc cua vat lidu dé cap
dén kha nang cua mot vat li¢u dugc xam chiém
bdi cac sinh vat séng; vano lién quan dén cac dac
diém vat chit anh huong dén su neo dau va sinh
trudng cua sinh vat.

Ngoai ra, cac thong sb vat liéu bao gém do
nham bé mit, 46 xop bé mat, do pH bé mat, do
4m va cAu trac/két ciu cua vat lidu da duoc ching
minh 13 anh hudng dén cac yéu td xam nhép cua
tao. Tuy nhién, cac nghién ctru dinh lugng lién
quan dén qua trinh xAm nhap cia tao, nham du
béo su tang trudng cua tao, hiém khi duoc thuc
hién do tinh chét phirc tap ctia van dé.

Gan day, phuong phap hoc méy dra trén trf tué
nhan tao c6 kha ndng mo phong cac qua trinh phi
tuyén, c6 thé cung cap cac giai phap thay thé kha
thi cho mo hinh dinh lwong ctia qua trinh phat trién
cua tao. Tri thong minh nhén tao st dung céac ky
thuat thong ké dé cung cip cho hé thong may tinh
kha nang tu tim hiéu va khai pha tir dir liéu ma
khong duogc 1ap trinh mot cach rd rang. Do cac
rru diém ciia chung, cac phuong phap tri tué¢ nhan
tao dé ude luong tde do phat trién cua téo trén bé
mit cong trinh can dugc xay dung va kiém chimg
thém.

Muc ti€u cua nghién ctru la xay dung cac mo
hinh dy b4o qua trinh phat trién cua tédo trén bé mat
két cau dua trén mang noron nhan tao (Artificial
Neural Network - ANN) va mé hinh phan tich hoi
quy da bién ty thich nghi (Multivariate adaptive
regression splines - MARS) dua trén cac két qua
thuc nghi¢m. Cac két qua thyc nghiém dugc thu
thap tir 539 mau vita bé tong dugc thu thap tir
cac nghién ctru trude [7, 8]. Nghién clru sé danh
gid muc d6 chinh xac ciia mo hinh, so sanh két
qua md phdéng cua cdc mo hinh tri tu¢ nhan tao
(ANN va MARS) véi phuong phép truyén thong
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1a phan tich hdi quy da bién (Multiple Linear
Regression - MLR).
2. Dir liéu thue nghiém

Mot bo s6 liéu, bao gdm 539 thi nghiém trén
tao xanh Klebsormidium flaccidum, da dugc thu
thap tir cac nghién ctru trude day [8]. Su phat trién
clia tao trén bé mat vira 1a bién sd duge do dac va
khao sat. Bon muoi chin hdn hop vita dugc lam
bang xi mang, cat silic va phu gia. Hon hop vira
duogc duc thanh cac khuon nhya c6 kich ¢ 50 x
50 x 1 cm, duoc luu trir & 21 + 1°C va 95 £ 5%
d6 am twong d6i trong 7 ngay trude khi duoc cét
thanh cac mau 20 x 8 x 1 (cm). TAt ca cac mau
vita duge thuc hién theo tiéu chuin NF-EN 196-
1. Cac mau vita nay sau d6 duoc thir nghiém cho

kha nang sinh san cua tdo. Trén mdi loai vira, ba
mau thtr duge thuc hién dé nang cao do tin cdy
cua két qua thi nghiém.

Trong quéa trinh thi nghiém, bé mat vita da
dugc phun dung dich tor mot hé théng treo tao
xanh. Luu y rang trong subt cac thi nghiém,
cac thong sd bao gdm tdc do phun dung dich,
cuong do anh sang, nhiét do, néng do ban dau
ctia huyén phu tao, va do nghiéng goc ctia mau
duoc gitr ¢b dinh. Trong nghién ctru nay, sau yéu
t6 anh huong (46 nham bé mat, do xdp, do pH
bé mat, d6 tham thau, loai xi mang va giai doan
phat trién cta tao) duoc sir dung dé mo hinh hoa
téc do sinh truong cua tao xanh Klebsormidium
Aaccidum trén bé mit vira.

Bang 1. Mo ta thong ké cua tap dir liu

Bién s6 Don vi Min | Trung binh | Trung vi | P9 léch chuin Max
X1 Do nham (um) 23.50 104.30 61.75 75.70 281.25
X2 Do r5ng (%) 10.64 25.28 31.00 10.17 37.18
X3 pH bé mat 8.70 10.02 9.05 1.24 12.15
N Kk (10-
X4 Hé s6 tham 10m/s) 4.05 19.13 17.07 14.46 53.07
X5 Loaixi 0.00 0.33 0.00 0.47 1.00
mang

Dién tich o
X6 ;2 (%) 0.50 50.05 50.00 31.55 100.00

phat trién

Thoi gian
Y phét trién (day) 2.00 27.00 20.00 20.00 96.00

Hinh 1 thé hién ba mau khi 0,5% (a), 50% (b)
va 100% (c) bé mat vita dugc thude dia boi tao
xanh Klebsormidium flaccidum. Hon nita, thoi
gian thudc dia (Y) 1a khoang thoi gian (dugc do
trong ngay) can thiét cho tao dé dat duoc cac giai

doan thudc dia (tr 0,5% dén 100%), duoc su
dung nhu dau ra mo hinh (Y). Cac mé ta thong
ké vé thoi gian thudc dia cling nhu sau yéu t6 anh

hudng noi trén trong tap dit liéu duoc cung cap
trong Bang 1.

Hinh 1. Minh hoa c4c bé mat vira c6 tio xanh: (a) 0.5% do che phu bé mit; (b) 50% d6 che phu bé mat; (c) 100% do
che phu bé mat
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3. Cac phwong phap tri tu¢ nhan tao
3.1. Mang noron nhdn tao

Mang noron nhan tao (Artificial Neural
Network), duoc goi tat 1a mang noron ANN, la
mot mo hinh xwr Iy thong tin phong theo céch
thirc xur ly thong tin ctia cac hé noron sinh hoc.
N6 duoc tao 1én tir mot s6 luong 16n céc ph?ln tur
(goi 1a phan tir xir Iy hay noron) két ndi v6i nhau
thong qua cac lién két (goi 1a trong sb lién két)
lam viéc nhu mot thé thong nhit dé giai quyét
mot van dé cu thé nao d6 [9]. Mot mang noron
nhan tao duoc cAu hinh cho mot ung dung cu thé
(nhan dang mau, phan loai dit liéu,...) thong qua
mot qua trinh hoc tir tap cic mau huén luyén [10].
V& ban chat, hoc chinh 1a qué trinh hiéu chinh
trong so lién két giira cac noron.

Nhiém vu dat ra 1 huén luyén mang noron dé
thuc hién xp xi ham s6 f: X eR” > Y eR'
; trong do, D 1a sb thudc tinh dau vao [11]. Mot
md hinh ANN, bao goém cac 16p dau vao, 16p an
va 16p dau ra. W1 va W2 biéu dién twong tmg cac
ma trn trong luong cta 16p an va 16p dau ra; N
biéu thi sd hqr(_)*ng noron trong 16p an; b, = [b,,,
blz’. ..,b ] bi€u thi vec to ph?m cuc cﬁavl('rp an; b,
la vec to phén cuc cua 16p dau ra; f, bi€u thi ham
kich hoat (vi dy, log-sigmoid).

CAu trac ANN duoc sir dung dé phan tich hdi
quy dugc biéu dién nhu sau [7]:

JX)=b, + W, x(f,(b,+ W, x X) (1)

Noi chung, cac ma tran trong lugng va vecto
phan cuc cua mdt ANN duogc thuc hién thong qua
qua trinh st dung quy tic day lui 16i. Hon nira,
sai s6 quan phuong (MSE) dugc st dung nhu
mot ham muc tiéu dé thuc hién cau traic ANN
cho chirc ning tinh toan xap xi ham:

.1y
MSE = , i M;ei o)
3.2. Mé hinh phén tich hoi quy da bién tr
thich nghi (MARS)
MARS, @ xuét béi Friedman [12], 1a mot

phuong phép dé xay dung cac phuong trinh ding

dé mo hinh hoa dir liéu. Phuong phap nay chia
khong gian cac bién s6 da chiéu thanh cac mién con
clia cac bién du doan va thiét 1ap mbi quan hé anh
xa gifra cac bién du doan X va bién dau ra Y [13].

MARS str dung cac ham tuyén tinh tirng phan
dé phu hop vai tirng mién cuc bo va sir dung mot
phuong phap thich tmg dé xac dinh mé hinh tong
hop. Theo Freidman [12], MARS c6 thé duoc coi
1a sy tong quat hoa hoi quy tuyén tinh timg budc
hodc mot bién thé cua cay hdi quy véi myc dich
dat dugc kha nang mo hinh hoa tdt hon so véi
phuong phéap hdi quy thong thuong. Cac nghién
ctru trude day da chi ra MARS 1a mot cong cu Al
c6 kha niang mo ta cac mdi twong quan phic tap
giita cac bién s6 [14 - 16].

Mot mé hinh MARS dugc thé hién théng qua

mot loat cac ham co ban don gian mo ta mdi quan
hé giira cac bién dau vao va du ra. Mot ham co
s& dugce hién thi nhu sau:
b, (x) =max(0,C — x) hodc b, (x) =max(0,x—C)(3)
trong d6 b_ biéu thi mot ham co s6; x 1a bién
dau vao; C dai dién cho tham s nguong duoc
st dung dé chia pham vi ban dau cta x thanh céac
khong gian cuc bd. Dang tong quat cia mo hinh
duoc thé hién nhu sau:

f(xX)=a,+ iambm (x) 4)

V6i Q... @y, 14 hé sb trong s6 ciia md hinh
MARS; f{x) dai dién cho dau ra ciia mo hinh. M
1a s6 lugng ham co ban.

Viée thiét 12p mo6 hinh MARS duogc chia thanh
hai budc: budc 1 va budce 2. Trong budce 1, cac
ham co s& duoc thém vao mé hinh dé chang c6
thé gitip giam 16i mé phong; qua trinh nay chim
dit khi dat dén sb lwong ham co ban tdi da.
Budc thtr hai nhdm muc dich giam hién tugng
‘overfitting” bang cach cit tia cac ham co ban du
thira; mdi mo hinh con cia MARS dugc danh gia
bang chi sb xac thuc chéo tong quat (GCV):

GCV = MSE /(1— W)z Q)
n

trong d6 MSE 1a viét tit cta sai s6 trung binh cia
mé hinh duge tinh toan véi dit liéu huin luyén.
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k biéu thi s& ham co s6. n dai dién cho sb quan
sat trong dir liéu huén luyén. c 1a h¢ ) phat;
Friedman [12] and Jekabsons [17] khuyén nghi
nén tim kiém tham sé nay trong pham vi [2, 4].
4. Két qua md phéng sw phat trién cia tao
xanh véi ANN va MARS

Pé danh gia su chinh xac ctia cac md hinh hoi
quy da duogc xay dung, nghién cuu, bai bao st
dung 3 chi s6 RMSE (cin bac 2 cia trung binh
clia tong binh phuong sai sd), MAPE (gia tri
trung binh ciia ty 18 gitra sai sd va gia tri thuc té
ctia bién sd), va R? (hé sb xac dinh) [18]. Chi s6
RMSE cho biét gia tri cua do I¢ch chuan cua sai
khac gitra gid tri cua gia tri ty 1¢ dién tich vira bao
phu thuc té va gia tri ty 1¢ dién tich vira bao phu
dugc tinh toan ra tir mé hinh. Néu RMSE cang
nho thi mé hinh cang chinh xac. Chi s6 MAPE
cho biét gi4 tri trung binh cua ty 18 sai s6 (gitra
gia tri thuc té va gia tri tinh todn) va gia tri thuc
té. Thém vao d6, dé phuc vu cho qua trinh xay
dung mo hinh tinh toan, 90% dir li¢u dugc dung
dé huan luyén cac mo hinh, 10% con lai dugc st
dung cho qué trinh kiém chimg.

pé phuc vu cho viéc kiém chung tinh uu viét
clia cic md hinh ANN va MARS, két qua ctia 2 md

Training Phase- Line of best fit: R? = 0.855

got| * Data
= | ine of Best Fit *
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701
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20

107,
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Hinh 2. Két qua tinh toan tr mé hinh ANN: dir liéu thuc té va dit liéu tinh toan tir mé hinh

Mo hinh MARS dung cho qua trinh tinh toan
sir dung cac ham duoc viét boi Jekabsons [17].

hinh nay dugc dem ra so sanh véi mo hinh phan
tich hdi quy da bién truyén théng. Két qua cia mé
hinh hdi quy da bién sir dung 6 bién du bao (X1,
X2, X3, X4, X5, X6) cho két qua nhu sau RMSE
=13.203, MAPE = 75.716%, MAE = 10.387, va
R?=0.581. Thém vao do, mo hinh ANN da duoc
huén luyén v6i cac thong s6 duge cho nhur sau:

« S6 noron dau vao NI =6

« S6 noron daura NO = 1

« S6 noron trong 16p an NR = 3 dén 9

* Ham kich hoat: Sigmoid

Bang 2. Két qua tinh toan tir mé hinh ANN

P ANN
Chi so
Nr=3 Nr=4 Nr=5 Nr=6 Nr=7 Nr=8 Nr=9
RMSE (%) 12.04 11.66 11.52 10.95 9.00 10.86 12.42
MAPE 37.24 4198 47.50 41.22 37.71 3524 4697
MAE 8.22 8.60 8.72 7.74 6.84 7.69 8.58
R? 0.64 0.66 0.68 0.70 0.80 0.71 0.62

Két qua tinh toan ctia mo hinh ANN duoc cho
trong Bang 2 véi s6 noron trong 16p 4n 1a 7 cho
két qua tot nhat: RMSE = 9.00, MAPE = 37.71%,
MAE = 6.84, va R? = 0.80. Két qua nay cho thay
su cai thién vé do chinh xac so v4i mé hinh
truyén thdng MLR. So sanh giita dit lidu thuc té
va dir li€u tinh toan tir m6 hinh ANN dugc minh
hoa trong Hinh2.

Testing Phase- Line of best fit: RZ =0.801
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Két qua ctia mo hinh MARS trong qua trinh huén
luyén kiém ching dwoc tom tit trong Bang 3
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v6i s6 ham co ban fmax = 5, 10, 15, va 20. Mo
hinh MARS véi fmax = 15 cho két qua t6t nhat:
RMSE = 8.25, MAPE = 33.56%, MAE = 7.31,
va R? = 0.73. Két qua nay cho thay sy cai thién
vé d6 chinh xac so v6i mé hinh MLR (RMSE
= 13.203, MAPE = 75.716%, MAE = 10.387).
So v6i md hinh ANN (RMSE = 9.00, MAPE
= 37.71%, MAE = 6.84, va R? = 0.80), chi s
RMSE va MAPE ctia MARS t6t hon. Hinh 3 mé
ta két qua tinh toan tir mé hinh MARS.

Training Phase- Line of best fit: R?=0.813

90+ e Data
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Hinh 3. Két qua tinh toan tir mo hinh MARS

5. Két luan

Nghién ctru trong bai bdo da ap dung cac mo
hinh tinh todn dua trén hoc may dé thuc hién du
doan murc d6 du bao qua trinh phat trién cia tao
trén bé mat két cau cong trinh, nhim cung cap
cho céc don vi bdo tri toa nha mot cong cu hién
dai trong viéc du bao sy phat trién cua tao trén
bé mat vita. Cac két qué thyc nghiém duoc thu
thap tir 539 mau vira bé tong duoc thu thap tir cac
nghién ctru trude. Cac mo hinh ANN va MARS
da cho thay tinh wu viét trong kha ning mé phong
va du bao so véi phuong phap phan tich hdi quy
da bién truyén thong. Huéng nghién ctru tiép
theo cua d¢é tai Ia tién hanh cac thi nghiém dé thu
thap cac dir liéu vé su phat trién cla tao xanh tai
moi truong Viét Nam dic biét 1a cac viung mua
nhiéu va c6 khi hau phu hop cho su phat trién caa
tao trén bé mat cong trinh.

Bang 3. Két qua tinh toan tir md hinh MARS

MARS
Chisd | fmax=35| fmax= fmax = fmax =
10 15 20
RMSE 14.29 10.41 8.25 8.26
(%)
MAPE 61.26 38.61 33.56 32.48
MAE 11.19 7.31 6.19 6.00
R? 0.49 0.73 0.84 0.83
Testing Phase- Line of best fit: RZ = 0.839
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Tém tit

Str dung 1y thuyét phiém ham mat do, chung t6i da nghién ctru anh hudng ctia bién dang truc 1én cac dic trung quang hoc
ctia don 16p GeS. Céc tinh toan da chi ra rang, pho quang hoc ciia don 16p GeS 1a c6 tinh di dang huéng cao. Hé s hap
thy ctia don 16p GeS c6 gié tri 16n trong mién ning lugng tir 4,5 eV dén 6,0 eV. Anh hudng ciia bién dang 1én cac tham s6
quang hoc cta don 16p GeS thé hién rd trong mién ning lwong hon 5 eV.

Twr khoa: Pon 16p GeS, tinh chét quang, bién dang truc, ly thuyét phiém ham mat do

Abstract

We studied the effect of uniaxial strain on the optical characteristics of monolayer GeS using density functional theory.
Calculated results have shown that the optical spectrum of single-layer GeS is highly anisotropic. The absorption
coefficient of the monolayer GeS is high in the energy region from 4.5 eV to 6.0 eV. The effect of uniaxial strain on the
optical parameters of the monolayer GeS expresses clearly in the energy region greater than 5 eV.

Keywords: Monolayer GeS, optical properties, uniaxial strain, density functional theory

1. Mé& dau

T khi dugc kham phd vao nam 2001 [1],
graphene di tro thanh mot trong nhimng ddi twong
duoc nhidu nha khoa hoc quan tim nghién ctru
trong sudt hon 15 nam qua [2]. Tuy nhién, 4 vét liéu
ban kim loai véi ving cAm bang khong, graphene
¢6 nhitng han ché nhét dinh trong viéc mg dung

Email: hieunn@duytan.edu.vn

vao trong cac thiét bi va linh kién dién tir, chang
han nhu céc transistor dua trén graphene [3] va su
khong tuong thich gitra graphene va cac linh kién
dién tir silicon [4]. Bén canh viéc tim cach khic
phuc nhuge diém nay cta graphene, mot huéng
nghién ctru méi trong vai nim gan day, d6 1a tim
kiém cac vat liéu c6 ciu trac tuong tu graphene dé
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thay thé n6. Cac nghién ctru ndy tip trung vao cac
vat liéu hai chiéu nhu phosphorene, antimonene,
cac vat liéu kim loai chuyén tiép (transition metal
dichalcogenide - TMD), monochalcogenides...
Khac v6i graphene, cac vat liéu hai chiéu nay 1a
cac ban dan, voi nhiing tinh chét thu vi va tiém
ning ung dung day hta hen, nhu photodetector
[5, 6], transistor hi¢u ung truong (FETs) [7, 8].
Nhiing tiém ning Gmg dung nay da thic day cac
nha khoa hoc tiép tuc nghién ctru cac tinh chat vat
1y n6i troi clia cac loai vat liéu nay va tim kiém cac
tiém ning tmg dung ciia chung ddi véi cac linh
kién dién tir va quang dién tir hi€u nang cao.

Vit liéu GeS ¢ dang khéi da duoc nghién ctru
tir lau [9] tuy nhién, dén nay don 16p GeS van chua
duoc thyc nghiém tong hop thanh cong. Mot vai
nghién ctru thuc nghiém gan day da tong hop duoc
cac 16p nano GeS véi kich thude khoang 3 nm
[10]. Tuy nhién, d c6 nhiéu nghién ctru 1y thuyét
vé don 16p GesS trong thoi gian qua [11 — 13]. Cac
nghién ctru nay da chi ra rang, don 16p GeS 1a vét
liéu bén co hoc va bén nhiét. Cac tinh toan bang
md phong dong hoc da tién doan duoc rang don
16p GeS c6 thé ton tai dén nhiét do 800 K va hoan
toan co thé tong hop dugc bang thyc nghiém trong
tuong lai gan [13]. Xu va cac cong su di chi ra
rang, don 16p GeS la vat liéu ban dan véi ving
cAm xién va cac dic trung quang hoc ctia n6 13 rat
bat dang hudng [14]. Tinh chat di dang hudng nay
ctia don 16p GeS c6 thé 1am cho no tré thanh mot
vat lidu c6 kha nang tmg dung cao trong cac thiét
bi quang di¢n tir nhu trong cac bd loc phan cuc
tuyén tinh. Trong bai bao nay, chung t6i nghién
clru cac tinh chit quang hoc cta don 16p GeS bién
dang truc bang 1y thuyét phiém ham mat d6. Anh
hudng cua cic bién dang truc theo cic hudng
khac nhau 1én cac ddc trung quang hoc nhu hang
s6 dién moi, hé s6 hap thy hay d phan xa quang
hoc... cua don l6p GeS cling da dugc tap trung
nghién ctru va thao luan trong bai bao nay.

2. Phuwong phap tinh toan

Trong bai bao nay, cac tinh toan dugc thuc
hién bang phuong phap phiém ham mat do
(density functional theory — DFT) véi cac gan

dung gradient tong quat (Generalized Gradient
Approximations — GGA) cua ham Perdew-Burke-
Ernzerhof (PBE) [15, 16].Trong c4c tinh toan DFT
ndy, gi4 tri ngudng ciia nang lugng 1a 500 eV. Dé
loai bo cac twong tac c6 thé giita cac 16p GeS lan
can, chiing t61 da st dung mot khoang chan khong
20 A theo phuong vudng goc véi bé mit hai chidu
cua vat liéu. DPé toi wu cAu triic hinh hoc cua GeS,
qua trinh ti wu duge thuc hién cho dén luc luc tac
dung 1én mdi nguyén tir 1a nhé hon 102 eV/ A va
ngudng hoi tu ddi voi nang luong 13 10° eV,

Str dung 1y thuyét nhidu loan ham mat do,
ching t6i tap trung nghién ctru céc dac trung
quang hoc cua don 16p GeS nhu hang sé dién
moi, hé s6 hap thy va d6 dan quang cua vat lidu.
Dé khao sat anh huong cta bién dang truc 1én cac
tham s6 quan hoc, chung t6i sir dung dinh nghia
bién dang e = (/ - [, trongdo [ val lan luot 1a
hang s0 mang cta vat liéu trudc va sau bién dang.
3. Két qua va thao luin

Pon 16p GeS 1a vat liéu c¢6 ciu trac truc thoi
(orthorhombic structure) dugc mod ta nhu Hinh 1.
Cau trac luc giac khong dong phang (puckered
honeycomb lattice) ciia GeS 1a di dang hudng theo
cac hudng doc theo cac truc zigzag va armchair.
O trang thai can bang, cic hang s mang ctia don
16p GeS lan luot 1a a = 3,675 A va b= 4,474 A.
Két qua tinh toan ndy ctia chiing t6i phtt hop véi sb
liéu dat dugc cua cac nghién cuu trude day [17].

Hinh 1. C4u tréic hinh hoc cua vt liéu hai chiéu don 16p GeS
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Pé bit dau cho cic tinh toan vé cac dic trung
quang hoc cua don 16p GeS, chung t6i tién hanh
tinh toan cac hang s dién méi cia don 16p GeS
e(w) =¢/(w)+ie,(w), trong do & (w) va &,(w)
1an luot 12 phan thyc va phan do cua hing sb dién
moi. Thong thudng, phan 4o &,(w) s€ dugc tinh
toan trude, sau do, chung ta s& tim dugc phan
thue ¢, (w) bang phép bién d6i Kramers-Kronig.
That vay, phan 4o &,(w) cua hang s6 dién moi
dugc tinh theo c6ng thirc [18]

47r e’

el(w )— Z(kn0'|p|kn0')(kna|p |kn0'>

kan(l_fkn')5( w —Ey, —ho), )
trong do, w la tan sb g6c cua buc xa dién tu, V'la
dién tich cua 6 don vi, p 1a toan tir xung luong, e
va m lan luot 13 dién tich va khdi luong cua dién
ti, |knp) 1a ham séng cia tinh thé véi vector
song la k. /., 1a ham phén b6 Fermi-Dirac va
o la spin tuong Umg véi tri riéng E, . Bang phép
dich chuyén Kramers-Kronig, phan thuc & (@)
cua héng s6 dién moi duoc viét dudi dang [18,
19]:

—“) 5@ 2) do'. 2)

&(w)=1+— PI

-

oo
o

£)(w) va g5(w)
£)(0) va g5(0)
-+ (=2

[N]
-
(]
1

'5"\1‘§'6'7‘8 011‘2ri3‘£‘l'§‘6l7ls
Energy (eV) Energy (eV)

Hinh 2 (a) biéu dién su phu thudc cia cac phan
thuc va 4o cta hang s6 dién moi vao nang lugng
cua burc xa dién tir ¢ trang thai can bang. Tur Hinh

2 (a), chung ta thiy rang, & mién ning luong thip
(nho hon 3 eV), trong hang sb dién méi thi phan
thuc € (w) ¢6 gia tri 16n hon phan 40 &,(w). Tuy
nhién, & mién nang luong 16n hon thi ngugc lai,
va dac bi¢t 1a trong mién nang luong 16n hon 5 eV,
phan thuc & (w) clia hing s6 dién moi nhan gié tri
am. Khi don 16p GeS bi bién dang theo hai hudng
la doc theo truc zigzag va doc theo truc armchair,
tir Hinh 2 (b,c,d) ching ta thiy rang ph6 quang
hoc cua don 16p GeS 1a di déng hudng.

Hinh 2. Phan thue va phan 4o ctia hing sé dién
moi cua don 16p GeS & trang thai can bang & = 0
(a), khi bi bién dang kéo 4% (b), bién dang kéo
8% (c), va bién dang nén 8% (d). g, vae_dung
dé chi bién dang doc theo truc armchair va zigzag
trong mit phang hai chiéu ctia don 16p GesS.

Hé sb hép thu duoc tinh toan bé“mg biéu
thirc [20] .

o (@)= 2D, G)
trong d6, ¢ 1a van tdc anh sang trong chian khong
va ki1a chi sb tat dan. Chi s6 &/ duoc tinh thong
qua hang s dién méi theo biéu thirc [20]

K (o) = el @ + el @) ~el(@)]| @

Céc tinh toan vé hé s hap thu a(w) va chi
sO tat dan k(w) cia don 16p GeS bi bién dang
dugc biéu dién lan luot & Hinh 3 va 4. Tir Hinh 3
chung ta thay rd rang rang, tinh chat di huéng cta
trong phd hap thu thé hién cang rd khi do bién
dang cang 16n (xem Hinh 3(c)). Bén canh d6, vé
mit d 16n, chung ta thdy ring, anh huéng cua
bién dang lén hé ) hép thu a(w) va chi s6 tat dan
k¥(w) trong mién ning luong tir 0 dén 2 eV 13 gan
nhu khong dang ké va ¢ mién ning luong cao
hon thi vai tro cta bién dang cang ro rang. Gia tri
ctia hé s6 hap thu a(w) va chi sé tit dan k(w) ting
nhanh khi ning lugng cua truong ngoai 16n hon
2 eV. Dic biét, & mién nang lugng tir 5 eV dén
8 eV, trong khi bién dang kéo lam giam hé s6 hip
thu ctia don 16p thi bién dang nén lai 1am ting gia
tri ctia hé sd hép thu.
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Hinh 3. Anh huéng cua bién dang tryc 1én hé sb hap thu a(w) cia don 16p GeS: (a) khi b bién dang kéo 4% (b),
bién dang kéo 8% (c) va bién dang nén 8% (d). e = 0 dung dé chi vat liéu khong bi bién dang.
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Hinh 4.’Anh hudng cta bién dang truc 1én hé ’sé tat dan k(w) ctia don 16p GeS:
(a) bién dang doc theo truc zigzag va (b) bién dang doc theo truc armchair.

D0 phan xa quang hoc dugc tinh thong qua
cac thanh phan ctia hang s6 dién moi va chi s tit
dan bang biéu thirc [20]

! 1 k7 e vigd -]
(' =12 =k el +il +1
trong d6, n¥ 1 hé s6 phan xa dugc tinh thong qua
biéu thirc

R'(w)=

. (5)

(@)= %[\/‘9{] ()’ + eﬁj (w)* + gl’j (a)):|l/2 . (6)

Tir Hinh 5(a), ching ta thiy rang anh hudng
cua bién dang doc theo truc zigzag lén do phan xa
quang hoc trong mién ning luong tir 0 dén 2.5 eV
hau nhu 1a khong dang ké. Trong khi d6, anh huong

cta bién dang doc theo truc armchair trong mién
nang lugng nay da 1a rd nét (Hinh 5(b)). Dac biét
hon, & mién ning luong thap nay, trong khi bién
dang doc theo truc armchair lam tang d¢ phan xa
quang hoc cua don 16p GeS. Nhin chung, vai tro
ctia bién dang thé hién cang 16 ring & mién ning
luong 16n. H¢ ) phan xa n’ cua don 16p GeS bién
dang trong mién nang lugng tir 0 dén 8 eV ciing
dugc trinh bay trong Hinh 6. Chiing ta thay rang,
hé¢ s6 phan xa tang trong mién niang luong thip
(nh6 hon 3 eV) 16i giam kha nhanh trong mién
nang luong 16n hon. So véi cac dac trung quang
hoc khéc, dudng biéu dién su phy thudc ciia hé sb
phan xa vao nang luong 1a kha tron.
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Hinh 5. B phan xa quang hoc R(w) cua don 16p GeS bién dang: (a) bién dang doc theo truc zigzag
va (b) bién dang doc theo truc armchair.
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Hinh 6. Hé sb phan xa n'(w) ciia don 16p GeS bién dang: (a) bién dang doc theo truc zigzag
va (b) bién dang doc theo tryc armchair.

Cudi cling, ching t6i khao sat anh huéng ctia  cho thiy ring, gia tri L(w) ting theo ning luong
bién dang 1én su méat mat ning lugng ctia dién  cua buc xa dién tir. Khi bi bién dang, theo ca hai
tr L(w) (Electron energy loss spectrum). Su mat huéng, ching ta thdy rang, trong khi bién dang
mat ning luong cua dién tir cling dugce tinh thong  kéo lam ting gia tri ciia L(w) thi bién dang nén lai
qua hing s6 dién moi L(w) =—Im(¢™")’ .Hinh 7  lam giam gia trj cua L(w).

1.5 Bién dang theo trye zigzag (a) 1.5 Bién dang theo truc armchair (b)
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Hinh 7. Sy mat mat ning lugng trong don 16p GeS bi bién dang doc theo truc zigzag (a) va armchair (b).
4. Két luan 16p GeS duoc ky vong 1a s& c6 nhiéu ung dung
Trong bai bao nay, chung toi di nghién ciru  trong cong nghé, dic biét 1a trong cong nghé ché
anh hudng ctia bién dang truc 1én cac dic trung  tao cac thiét bi quang dién tir. Cac tinh toan cua
quang hoc ctia don 16p GeS bang 1y thuyét ham  chung t6i da chi ra rang, don 16p GeS 1a vat liéu
mat do. Vi nhiing tinh chat vat 1y la thuong, don  ¢6 tinh di dang hudng cao do d6 anh hudng cua
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bién dang doc theo céc truc khac nhau la rat khac

nhau. Bén canh d6, véi hé sb hép thu l6n trong

mién tir ngoai gitta, don 16p GeS c¢6 thé c6 nhiéu

g dung trong cac thiét bi quang dién tu.
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Tom tat

Chi Vién chi bao gdm nhiéu loai thuc vat phan bd rong ri trén thé gisi trong d6 c6 Viét Nam. Cac hop chat hoa hoc tach
chiét tir chi thuc vat Dugc nay di duoc chimg minh c6 kha ning giup ha m& méu, chdng xo vira dong mach, bao vé than
kinh trung wong, chdng viém, chéng oxi hoa, chdng ung thu, khang virus, khang khuan. Do d6, nhiéu hoat chét da dwoc
g dung rong rii trong viéc phong va chita bénh & ngudi. Bai viét nay trinh bay khai quat vé mot s hoat tinh sinh hoc
chinh ctia mot s6 loai tiéu biéu trong chi Polygala ciing nhu nhitng ing dung cta chung trong viéc diéu tri mot sd bénh
O nguoi.

Tir khéa: Polygala, Vién chi, khang khuén, hoat tinh sinh hoc, khéng virus.

Abstract

Polygala species are medicinal plants widely distributed around the world including Vietnam as well. Polygala-originated
chemicals are shown to help lower blood cholesterol, anti-atherosclerosis, central nervous system protection, anti-
inflammatory, anti-oxidant, anti-tumor, anti-viral and anti-bacterial activities. Therefore, many bioactive compounds
derived from Polygala species have been extensively used for prevention and treatment of diseases in humans. This paper
describes the most significant bioactivities of typical Polygala species and their clinical applications.

Keywords: Polygala, anti-bacterial, bioactivity, antiviral.

1. Hoat tinh sinh hoc chi yéu ciia chi thwe vat  héa hoc quy nhu flavonoid, xanthone, saponin
Vién chi triterpenoid, polysaccharide, v.v. [1]. Cho dén

Chi Vién chi ¢6 su da dang va phong phi vé nay, nghién ctru thir nghiém trén cac dong té bao
thanh phan loai nén cac cong trinh khoa hoc tién  va dong vat da cho thiy ching c6 cac hoat tinh
hanh trén chi nay di cong bb nhiéu thanh phan  sinh hoc co ban bao gém (Hinh 1):

Email: nguyenhuythuan@dtu.edu.vn
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» Chdng oxy hoa

Tac dung khang virus, khang khuan

Khang nam

CAC HOAT TINH
SINH HQC CHU YEU

Chéng ung thu

Chéng viém

Bao vé hé théng than kinh

Bao vé hé thng tim mach

Chdng trim cam

Téac dung khac

Hinh 1. So dd hoat tinh sinh y duoc co ban cua thyuc vat thudc chi Vién chi

1.1. Bio v¢ h¢ thong tim mach

Céc loai thudc chi Polygala c6 chira rat nhiéu
hop chét c6 kha ning lam giam luong cholesterol
trong mau. Vi dy, rutin ¢ loai P. panniculata 1a
hop chat di duoc sir dung pho bién trong mot sb
loai thudc ¢6 tac dung giam cholesterol mau va
bdo v¢ thanh mach [2, 3]. Ngoai ra, quercetin &
hai loai P. caudata va P. tenuifolia cling c6 kha
nang lam giam cholesterol mau [4 - 6].

bac bi¢t reinioside C (mdt loai saponin)
tach chiét tir P fallax c¢6 tic dung ha m& mau
manh khi dugc thir nghiém trén chuét [7]. Cu
thé, reinioside C c6 kha ning chdng oxy hoa
lipoprotein ti trong thip (LDL) va lam giam su
tich tu cia cac cholesterol trong dai thuc bao.
Do d6, nhém nghién ciru da két luan reinioside
C la ngudn nguyén liéu tiém ning trong viéc phat
trién thuéc ha md mau, bao v¢ thanh mach [7].

1.2. Bio vé hé thong thin kinh trung wong

Céc nghién ctu tién hanh voi cao chiét ré tir
P. tenuifolia cho thdy ching chira hoat chét co
kha ning diéu trj ching mat tri nhd, mat ngu
va lo ling & ngudi. Cu thé, cao chiét phan doan
butanol va ethanol c6 kha nang lam giam ham

lugng lactate va murc do peroxid hoéa lipid, tir d6
lam giam hién tuwong thoai hoa than kinh, giam
t6n thuong nio trong thiéu mau cuc bd va ting
cuong tuan hoan nio [8]. Cho Nam Ki cing cong
su da tim ra cac hop cht xanthone ¢6 trong dich
chiét methanol cua ré& cdy P tenuifolia c6 kha
ning tc ché dang ké lipopolysaccharide (LPS),
tr d6 lam giam luong nitric oxide (NO) ¢ trong
co thé. Khi NO rat quan trong trong mét sd qua
trinh sinh 1y cta co thé nhung ham lugng khi NO
qua nhiéu lai gay ra cac rdi loan thoai hoa than
kinh, 1a nguyén nhan gy nén cac bénh Alzheimer
hodc bénh Parkinson. Vi vdy, viéc phan 1ap ra
cac hop chat xanthone c6 trong dich chiét ré P
tenuifolia c6 tiém nang rat 16n trong viéc phong
ngtra va diéu trj viém lién quan dén rdi loan thoai
hoéa than kinh & nguoi [9].

1.3. Chéng viém

Trong chi Polygala, 10di P. japonica chu yéu
dugc nghién ctru vé tic dung chong viém. Két
qua cho thiy dich chiét ciia loai nay c6 kha nang
diéu tri duoc viém amidan, viém hong cép cling
nhu viém loét miéng hay mét s6 viém nhiém
khéc. Cu thé thi nghiém trén chudt cho théy, cao
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mém loai P. japonica gy trc ché dang ké tinh
thim ctia phiic mac va mao dan trén da duoc gay
ra boi acid acetic va phosphat histamin, cling nhu
¢6 kha ning wc ché sy phu chan ¢ chudt gy ra
boi phosphat histamin. Do d6, ngudi ta cho rang
cao chiét loai P, japonica cé tac dung chdng viém
nhiém dang ké do dich chiét c6 kha nang e ché
su giai phong histamin trong co thé ma histamin
lai dong mot vai tro quan trong trong phan ung
qua man trong céac loai viém nhu viém gan hay
viém khép ¢ nguoi [10].

Nam 2003, Kou Junping va cac cong sy da
tién hanh thir nghiém hoat tinh chéng viém cta
P, fallax trén chudt. Két qua cho thay cao chiét
P, fallax c6 kha ning trc ché sy ting tinh tham
thanh mach do histamin va lam gidm manh phu
tai chudt gy ra boi xylen [11].

Dich chiét & cua P tenuifolia ciing c¢6 kha
ning lam giam muc d6 viém dong thoi bao vé
truc trang [10]. Hongming va cac cdng su da
phan lap ra duoc tenuigenin (TNG) tir ré loai P
tenuifolia. Két qua cho thdy hop chit nay c6 tac
dung lam giam kha nang téng hop cac chat trung
gian gay viém nhu prostaglandin E2 (PGE2) va
NO, tlr d6 trc ché sy biéu hién ctia iNOS va COX-
2 trong dai thuc bao, dan t§i giam tinh trang viém
cua co thé [12].

1.4. Chéng oxy héa

Hau hét cac loai trong chi Polygala déu c6 céc
hop chét polyphenol nhu flavonoid, xanthone,
saponin, v.v. ¢6 tac dung loai bo d& dang cac gbc
tu do va chéng oxy hoa [13]. Vi dy, cac nha khoa
hoc da tim théy dugc mot sb hop chit c6 trong
dich chiét toan cdy P javana nhu squalene hay
phytol. Trong do, squalene da dugc thir nghiém
va chung t6 kha nang chéng oxy héa tét. Ngoai
ra, squalene con c6 kha ning phong chdng ung
thu rudt két & nguoi. Phytol ¢6 tac dung hiéu qua
trong viéc diéu tri cac giai doan cia viém khép
nén tao tién dé cho viée phat trién cac thude gitp

phong ngira va diéu tri cac bénh vé viém khop
dang thap hay viém khép méan tinh & ngudi [14].

1.5. Chong ung thu

Cao chiét ré cay P, tenuifolia c6 kha nang phuc
hdi cac té bao gan bi ngd ddc boi rugu, déng
thoi e ché doc tinh rugu va IL-1a, cling nhu
rc ché qua trinh chét té bao theo chuwong trinh
(apoptosis) cta t& bao gan [15]. Nghién ctu trén
lodi P, senega chi ra rang cac thanh phan héa hoc
saponin glycosides, acid polygalic va senegin c6
kha ning trc ché déng ké sy tang sinh cua té bao,
thiic ddy nhanh hon qua trinh apoptosis va lam
hoai tir cac dong té bao ung thu phdi A549. Khi
thir nghiém cao chiét ethanol tir P. senega, cac
nha khoa hoc da nhan théy cao chiét nay co ai luc
cao vdi cac té bao ung thu khién cho chung bi
tiéu diét, dong thoi chung lai it gay tac dung 1én
té bao binh thuong. Vi vay ngudi ta goi y viée sir
dung dich chiét cua P. senega trong diéu tri ung
thu phoi [16].

1.6. Chéng tram cim

Trong nhitng nam gan day, ty 1¢ ngudi mac
bénh trAm cam, lo léng, loan than kinh ngay mot
tang 1én. Boi vay, nhiéu loai thudc diéu trj tram
cam di duoc san xuat nhung da s6 nhiing loai
thudc nay déu dugc tong hop bang con duong
héa hoc nén tiém 4n nhiéu nguy co ¢o hai cho sirc
khoe. Do d6, nhidu nghién ctru di duoc tién hanh
nham tim ra cac thanh phan hoat chat c6 ngudn
gbc tir thién nhién dé tang tac dung diéu tri va an
toan hon. Thanh phan héa hoc oligosaccharide
tir r& cay P, tenuifolia bao gdm polygalatenoside
A, polygalatenoside B, polygalatenoside C,
polygalatenoside D va polygalatenoside E. Cac
oligosaccharide c6 kha ning trc ché RTI-55 (mot
chat trc ché tai hap thu dopamine khong chon
loc c6 ngudn gdc tir methylecgonidine) gan véi
protein trong van chuyén norepinephrine. Tir d6
lam gidm luong norepinephrine trong ndo, giap
giam sy lo au, bon chdn, lo léng 0 nguoi bénh
trdm cam, gitp ngudi bénh co thé hoa nhap lai
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v6i cude séng hang ngay. Viée tim thay cac hop
chat oligosaccharide ¢ loai P. tenuifolia di mo
ra hudng phat trién méi cho viée tim ra thube
diéu tri bénh tram cam véi hiéu qua cao cling
nhu an toan hon cho con nguoi [17].

1.7. Hoat tinh khdng virus, khing khudn

Nghién ctu cua Li Yao-Lan va cong sy da
chimg minh ba hop chat xanthone dugc phan lap
tir dich chiét cta loai P. fallax 1a 1,3-dihydroxy-
1,3-dihydroxy
1,3-dihydroxy-2-methoxyxanthone c6 tac dung

2-methylxanthone, xanthone,
khang 2 chung virus thtr nghiém la Herpes simplex
type 1 (HSV-1) va virus B3 coxsackie 13 (Cox
B3). Hai chiung virus trén la nguyén nhin gay
bénh mun rdp da va bénh chan tay miéng. Nghién
ctru con chi ra rang cac dan xuit cua xanthone c6
nhom chire 1,3-dihydroxy ciing c6 tdc dung khang
ca 2 loai virus néu trén [18].

Ngoai ra, cao mém cua dich chiét loai P
Jjaponica da dugc chirng minh la c6 tac dung khang
khuén, e ché su phat trién ctia mot s6 vi khuin
nhu Staphylococcus aureus, Bacillus subtilis,
haemolyticus,

Staphylococcus Diplococcus

pneumonia [19].

1.8. Hogt tinh khing nim

Ngoai tac dung khang virus, khang khuan ctia cac
hop chét phan l4p tir dich chiét cta cac loai thudc chi
Polygala, Susana Johann cuing cong sy da nghién ctru
kha nang khang nim ctia nam loai gdm P. campestris,
P cyparissias, P paniculata, P. pulchella va P
sabulosa, moc tu nhién & Santa, tiéu bang Catarina,
Brazil. Str dung cac phuong phap chiét xudt khac
nhau trén mdi d6i twong nhu P. paniculata: dau tién
str dung hexane ¢ nhiét d6 phong ba lan (chiét xuét
hexane), sau d6 diing ethanol 96% (chiét xuat EtOH).
Trong khi d6 hai loai P. pulchella va P. campestris
duoc chiét véi dichloromethan ba lan (chiét xut
CH2CI2), sau do6 st dung ethyl acetate (chiét xuét
EtOAc) va cudi cing 1a ethanol 96% (chiét xuét
EtOH). Cac loai P, cyparissias va P. sabulosa dugc
chiét xuat bang ethanol 96% & nhiét d6 phong (chiét
xudt EtOH). Tiép theo, dich chiét EtOH cua loai P
sabulosa lai dugc chia ra va chiét tiép thanh cac phan
doan hexane, dichloromethane va ethyl acetate. Tt
nhiing dich chiét thu dugc nay, cac nha khoa hoc da
1am cac xét nghiém sinh hoc dé kiém tra kha ning
khang nim thudc cac chi: Candida, Cryptococcus
va Sporothrix. Kha nang khang ndm va nong do trc
ché t6i thiéu (MIC) ciia nam loai thudc chi Polygala
duoc thé hién & Bang 1 va Bang 2 [20].

Bang 1. Thir nghiém kha ning khang nam cuia dich chiét hoa hoc mét s6 loai thudc chi Polygala [20]

. s Céc loai nAm
Loai Chiét xuat
C.k C.t C.g C.a C.p Cr. g. S.s
Hexan + + + + + .
P. paniculata
EtOH + - - - - +
EtOH - - - - - - -
Hexan + + + + + + +
P sabulosa
CH,CI, - + + - + _ _
EtOAc + - - - ; + +
CH,CI, - + + + + R _
P. campestris EtOAc - - - - + + -
EtOH - - - - + R _
CH,CI, + + + - - + -
P pulchella EtOAc - + - + + -
EtOH - + + - - - -
P. cyparissias EtOH - + + + + + -
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Trong do:
+: C6 hoat tinh khang nam
- : khong c6 hoat tinh khang nam
C. k= Candida krusei
C. t= Candida tropicalis

C. g = Candida glabrata

C. a= Candida albicans

C. p = Candida parapsilosis
Cr. g = Cryptococcus gattii

S. s = Sporothrix schenckii

Bang 2. Gia tri ndng do tc ché téi thiéu (MIC) (tinh bang pg/mL) cua dich chiét hoa hoc

nam loai thudc chi Polygala trén ndm [20].

= L Nong d6 tre ché tdi thiéu (MIC) (ng/mL)
Loai Chiét xuat
C.k C.t C.g C.a C.p Cr. g. S.s
) Hexan - 60 250 >1000 250 125 >1000
P. paniculata
EtOH - 250 >1000 - - - 1000
EtOH - - - - - - 1000
Hexan 500 1000 500 1000 500 1000 >1000
P. sabulosa
CH,CI, - 500 250 - >1000 - 250
EtOAc >1000 - - - - 30 30
CH,CI, - >1000 >1000 >1000 >1000 - 500
P. campestris EtOAc - - - - >1000 >1000 >1000
EtOH - >1000 >1000 >1000 >1000 - >1000
CH,C], >1000 >1000 >1000 - - 125 >1000
P. pulchella EtOAc - >1000 - >1000 - >1000 >1000
EtOH - >1000 >1000 - - - >1000
P. cyparissias EtOH - >1000 >1000 >1000 >1000 250 -

1.9. Mt 56 tic dung khdc

Ngoai cac tac dung dugc ly da néu trén, cac
loai thudc chi Polygala con dugce tng dung trong
viéc giam ho. Thtr nghiém duoc tién hanh trén
chudt nhat bang cach phun amoniac roi cho uéng
cao mém loai P, japonica cho két qua giam ho
1 rét. Ngoai ra, dich chiét con ¢ tac dung long
dom, tac dung giam dich tiét phé quan. St dung
dich chiét 5% cua ré va bo phan khi sinh cua cay
da cho két qua tan huyét rd rét [19].

Bén canh do6, st dung saponin triterpen ¢ dich
chiét ré cay P, senaga di cho thiy tac dung lam
tang kha nang mién dich cta co thé chudt khi
dugc bd sung vao vaccine nhu mot thanh phan
td dugc. Trudc do, chi co saponin triterpen tur
cay Quillaja saponaria & Nam My duoc st dung
1am ta dugc dé bd sung vao cac vaccine c¢6 ngudn
gbc tir dong vat, gitp lam ting dap Gng mién
dich v6i mot sé loai khang nguyén khac nhau.

Nhung nghién ctru cuia Georgios S. Katselis da
cho thdy céc saponin triterpenoid phan lap tir
loai P. senaga khi dugc bo sung vao dudi dang
ta duoc thi ciing gitip 1am tang dang ké cac loai
khang thé ding hiéu trong co thé (IgG, IgG1, va
IgG2a). Thanh phan saponin nay it doc hon so
v6i saponin ¢6 ngudn gbc tir cay Q. saponaria.
Do do, nghién ctru nay giup mo ra thém hudng
lwa chon vé thanh phan ta duoc dugc st dung
trong diéu ché vaccine trén nguoi [21].
2. Mt s6 san phim tng dung trong diéu tri tir
chi Vién chi

Hién nay ¢ Viét Nam, cic cong ty san xuat
thudc diéu tri tir dugc liéu dang ngay cang quan
tam dén nhitng hop chét c6 trong thanh phan hoa
hoc ctia lodi trong chi Vién chi nhu xanthone,
flavonoid hay saponin triterpen, v.v. Nhiéu cong
trinh khoa hoc trén thé giéi da chimg minh dugc
nhitng hop chét nay c¢6 nhiing tac dung dugc 1y
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vuot trdi trong viéc boi bo co thé, giup loai bo
cac goc tu do, gidm lo au, mét moi, dicu hoa giac

ngu, an than, bao vé va cham sdc stic khde con
nguoi (Hinh 2).

Thudc b

Thic pham chitc ning

. THUSC HO
BAO THANH

Y =

Thirc pham chitc ning

Hinh 2. M6t s6 san pham trong thanh phan c6 chira Vién chi trén thi truong.

3. Két luan

Két qua nghién ctru vé thanh phan hoa hoc
cling nhu céc hoat tinh sinh hoc c6 trong dich
chiét cia cac loai thudc chi Vién chi (Polygala) da
cho thay day 1a mot nhom thuc vat c6 tiém ning
g dung 16n trong thuc tién v6i cac kha nang vé
chéng viém, chdng oxy hoa, khang khuan, khang
virus, khang nam cung tdc dung ha md mau, bao
vé thanh mach, bao vé than kinh trung wong va
nhiéu tac dung co6 loi khac. Vi vay can tiép tuc
nghién ctru dé phan 1ap, xac dinh thém nhiéu hoat
chat hoa hoc méi ¢ nhiéu bd phan khéac cua cay &
mdi loai dé tir d6 co thé st dung trong viéc phong
va diéu tri nhidu bénh trén nguoi trong twong lai.
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Tém tit

Tinh diu gdm cac chét 16ng khong tan trong nudce nhung tan trong cac hop chét hiru co, d& bay hoi va ¢6 mui thom dic
trung. Thanh phan hoa hoc cua tinh dau chira cac tecpen va cac dan xudt chita oxy cuia tecpen nhu rugu, andehyt, ete,
este, lacton. Tinh dau chira nhiéu cau tir nhung thuong chi c6 mot vai cau tir chinh ¢ gia tri vé mui déc trung cho tinh dau
d6. Ho Co roi ngya la mot ho 16n, nhiéu loai trong ho nay da dugc nghién ctru vé thanh phﬁn hoéa hoc va hoat tinh sinh
hoc cua tinh dau. Cac két qua thir nghiém hoat tinh sinh hoc dé cho thay, tinh ddu mét s6 loai c6 hoat tinh khang khuan,
khang ndm, kiém soat con tring, trc ché sinh trudng thuc vat rat co y nghia. Nghién ctru vé cac hop chat khong bay hoi
va tinh dau déi v6i ho nay ¢ Viét Nam chwa nhiéu. Téng quan nhdm muc dich tdng hop, so sanh cac két qua di cong bd
vé thanh phan va hoat tinh sinh hoc ciia tinh dau céc loai thudc ho C6 roi ngua, goi y huéng nghién ciru méi cho cac nha
nghién ctu ¢ Viét Nam.

Tir khéa: Tinh dau, ho Co roi ngua, hoat tinh sinh hoc.

Abstract

Essential oils are soluble in alcohol, ether, and fixed oils, but insoluble in water, volatile and aromatic. Essential oil
components belong mainly to the vast majority of the terpene and oxygen - contained derivatives of terpene such as
alcohol, andehyde, ether, ester and lactone. Essential oils contain many ingredients, however, only some main ingredients
have characteristic odor which are responsible for different scents that plants emit.Verbenaceae family is a large family,
of which many essential oils have been studied on chemical compositions and biological activities. The results of bio-
activity tests indicated that some essential oils have antimicrobial, antifungal, insect control and plant growth inhibitory
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properties. In Vietnam, there have been a few studies of the family on non - volatile compounds and essential oils. This
review aims to summarize and compare published results on compositions and biological activities of essential oils from
Verbenaceae and suggests new research directions for researchers in Vietnam.

Keywords: Essential oil, Verbenaceae, biological activity.

1. Giéi thi¢u

Ho Cé roi ngua (Verbenaceae) la mot ho 16n
ctia nganh Ngoc Lan (Magnoliophyta) trén thé
gidi ¢6 100 chi va 2.600 loai, phan bd chu yéu &
ving nhiét d6i va can nhiét déi. O Viét Nam c6
26 chi va 140 loai [1].

Ho C6 roi ngua thuong c6 cac dang: cdy go,
cdy bui hay co; song mot nam hay song lau nam.
Céac loai cay gd, cdy bui co ré tru phat trién,
mot sd loai than cé ¢6 ré chum (Phyla, Verbena,
Stachytarpheta). Céc loai sdng trong méi truong
ngap man nhu chi Mam (4vicennia) lai c6 1& tho,
ré ndy thuong 16 trén mit bun, mit nude. Than
thuong hinh try, canh moc dbi. La moc dbi, xép
chéo chir thap, do6i khi moc thanh vong, khong co
la kém. Cum hoa duogc hinh thanh & dinh canh
hay & nach 14 va c6 cac dang khac nhau. Qua
thuong gap 1a qua hach véi vé qua nac hay kho,
c6 1 hach hay ¢6 2 - 4 hach con [1].

2. Thanh phén héa hoc

Nghién ctru thanh phan héa hoc tinh dau ctia ho
C6 roi ngya (Verbenaceae) c6 cac cong trinh dién
hinh nhu: Loai Lantana camara trong & Dong
Bic Brazil, két qua cho thdy c6 su khac biét dang
ké (p <0,05) giita cac thanh phan tinh dau thu dugc
tir cc thoi diém thu thap khac nhau. Thanh phan
chiém nhiéu nhét 1a: germacren D (24,5 - 6,2%)),
bicyclogermacren (33,3 - 14,3%), spathulenol
(25,0 - 41,1%), elemophilen (20,6 - 1,9%),
valencen (33,7 - 0,8%), viridifloren (19,5%)
va 1,10-di-epi-cubenol (27,9 - 21,3%). Két qua
khac nhau dugc tim thiy ¢ day cho thiy su ton
tai cta cac kiéu hoa hoc khac nhau cua Lantana
camara [2]. Nam 2008, Dua V. K. va cong su da
phan tich thanh phéan cua tinh dau loai nay tai
An D6 v6i cac thanh phan chinh 14 caryophyllen
(16,4%), eucalyptol (10,8%), a-humelen (8,2%)
va germacren (7,4%) [3]. Ciing tai ving dat

DPéng Bic Brazil, De Oliveira J. C. va cong su da
nghién ctru tinh dau loai Lantana fucata va tim ra
cac thanh phan chinh: caryophyllen oxit (27,9%),
gossonorol (18,2%), B-caryophyllen (12,3%) va
bulnesol (10,8%) [4]. Tur tinh dau cua 14 Lantana
camara & Nigeria, Sonibare O. O. da tim ra cac
thanh phan chinh 1a 1,8-cineol (15,8%), sabinen
(14,7%) va caryophylen (8,9%). Thanh phan
chinh trong tinh dau loai Lantana xenica 1a (E)-
caryophyllen (35,2%) [5]. Trong tinh dau loai
Lantana montevidensis c6 thanh phan chinh 1a
B-caryophyllen (31,5%), germacrene D (27,5%)
va bicyclogermacren (13,9%) [6]. Két qua
nghién ctru vé tinh dau cua loai Lantana indica
tai An Do thu duoc mot sé thanh phan chinh 1a
a-humulen (17,8%), 6-3-caren (15,6%), sabinen
(14,8%), (E)-nerolidol (9,2%), B-selinen (8,6%)
va globulol (7,7%) [7]. Nam 2004, Ouamba J. M.
va cong sy dd phan tich mau tinh dau cta loai
Lantana salvifolia moc tai Congo, mot s6 thanh
phan chinh dugc tim thay 13 neral (15 - 20 %) va
geranial (26 - 34 %) [8].

Trong chi Vitex, tinh dau loai Vitex diversifolia
tir Burkina Faso c¢6 ham luong limonen rat cao
12 74,2% [9]. Tinh dau tir 14 Vitex agnus-castus
gdém cac thanh phan chinh 13 a-pinen (14,8%),
limonen (10,3%), p-caryophyllen (6,9%),
sabinen (5,3%) va B-farnesen (5,9%) [10 - 12].
Tinh dau 14 loai Vitex negundo tai Saharanpur
c6 mot s6 thanh phan dic trung 1a sesquiterpen
(47,1%) [13]. Ciing trong tinh dau loai nay &
phia Nam An D6 c6 thanh phan chinh 1a sabinen
(20,3%), B-caryophyllen (14,1%) va globulol
(19,2%) [14]. Mau tinh dau 14 Vitex limonifolia
tai Thai Lan dugc phan tich va xac dinh co
caryophyllen (43%), caryophyllen oxit (13%)
va pinen (6%) 1a cac thanh phan chinh [15].

Khi phan tich cac tinh dau thudc chi Aloysia,
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cac nha khoa hoc ciing tim ra dugc nhidu thong tin
hay. Nam 2005, Simionatto E. va cong su da dua
ra két qua trong tinh dau 14 Aloysia sellowii c6 cac
thanh phan chinh 13 1,8-cineol, p-pinen, sabinen
va B-(Z)-santalol [16]. Nam 2013, Santos F. M va
cong su phan tich thanh phan tinh dau 1a va hoa cia
Aloysia gratissima. tai Brazil, cic hop chat chinh
cua tinh dau tir hoa 1a E-caryophyllen, germacren
B, guaiol va bulnesol; trong khi d6, tinh dau tur
14 c¢6 cac hop chét chinh 14 trans-pinocamphon,
trans-pinocarveyl axetat va guaiol [17]. Tinh dau
14 loai Aloysia triphylla tai Brazil cé cac thanh
phan chinh 1 geranial (29,5%), neral (27,0%),
limonen (15,9%), geranyl acetat (4,0%) va
geraniol (3,96%) [18]. Loai nay & Ma réc c6 cac
thanh phan chinh 1a 1,8-cineol (12,4%), geranial
(9,9%), 6-methyl-5-hepten-2-on (7,4%) va neral
(6,9%) [19]. Céc nha khoa hoc da phan tich tinh
dau Lippia alba va Aloysia chamaedrifolia tix
Uruguay, két qua cho thdy c6 camphor, 1,8-cineol
va a-cubeben 1a thanh phan chinh trong Lippia
alba va globulol; spathulenol, y-elemen la thanh
phan chinh trong A. charnaedrifolia [20]. Tinh
dau Aloysia polystachya va Aloysia citriodora
tai Argentina ¢ cac thanh phan chinh 1a carvon
(83,5%) ddi véi A. polystachya 1a citronellal
(51,3%), sabinen (22,9%) [21]. Két qua phan
tich tinh dau loai Aloysia virgata & Cuba cho mot
s6 thanh phan chinh 1a germacren D (15,6%),
B-caryophyllen  (15,4%), bicyclogermacren
(13,8%) va a-humulen (11,7%) [22].

Khi nghién ctu tinh dau tr 14 cua loai
Callicarpa japonica tai Mississippi, Kobaisy M.
(2002) da cong b cac thanh phan chinh cia tinh
dau la spathulenol (18,1%), germacren B (13,0%),
bicyclogermacren (11,0%), globulol (3,3%),
viridiflorol (2,6%), a-guaien (2,3%) va y-elemen
(2,0%) [23]. Cling tai vung dat Mississippi, Tellez
M. R. (2000) d3 chi ra rang, trong tinh dau cta loai
Callicarpa americana cb céc thanh phan chinh 13
humulen epoxit II (13,9%), a-humulen (10,0%),
7-epi-a-eudesmol (9,4%), P-pinen (8,8%), va
1-octen-3-ol (8,5%) [24].

Trong chi Caryopteris, estragol (24,8%) va
linalool (14,0%) 14 hai thanh phan chinh cta tinh
dau loai Caryopteris incana [25]. Nam 2014,
Singh D. va cong sy dd phan tich tinh dau tir cac
bd phan than, 14, hoa cta loai Caryopteris odorata
két qua cho thay sesquiterpen hydrocacbon c6 rat
nhiéu trong cac bd phan nay: 83,8% trong than,
54,1% trong 14 va 67,4% trong hoa [26]. Tinh dau
Caryopteris grata tai An Do, thanh phan chiém
nhiéu nhét 13 spathulenol (30,1%), ngoai ra con
c6 mot sb thanh phan khac 1a humulen epoxit II
(8,4%), epi-a-cadinol (6,8%) [27].

Nam 2016, Ayeb-Zakhama E. va cdng su
dd nghién ctru vé tinh dau loai Citharexylum
spinosum tai Tunisia, phat hién 84 hop chat (90,1 -
98,4%) tong thanh phan tinh dau. Tinh dau tir gbc
cady c6 ham lugng hydrocacbon monotecpen cao
(a-phellandren chiém 30,8%); trong khi do, tinh
dau tir than c6 nhiéu sesquitecpen hydrocacbon
(cuparen chiém 16,4%); tinh dau tir 1a giau
chat din xuét apocarotenoit (hexahydrofarnesyl
aceton; 26%) va hydrocacbon béo (n-nonadecan;
14,5%); tinh dau tir hoa giau este (2-phenylethyl
benzoat, 33,5%) [28].

Tinh dau tir qua Gmelina arborea tai Nigeria
g6m cac thanh phan chinh 14 (Z)-3-hexenol (17,9%),
1-octen-3-ol (8,4%) va hexanol (6,1%) [29].

Véi chi Lippia, tinh dau cua Lippia aff.
Jjuneliana & Argentina cling da dugc nghién cuu
vé anh huong cua thoi diém thu hoach dén chét
lwong cua tinh dau. Cac nha khoa hoc da ching
minh thu hoach loai cay nay vao mua thu cho
san lugng cao nhat. Thanh phan chi yéu c6 trong
tinh diu vao mua hé va mua thu cua loai nay
la piperitenon oxit (22,9% va 47,7%), limonen
(26,8% va 19,9%) va trans dihydrocarvon (0%
va 16,0%) [30].

Chalchat J. C. (1995) di phan tich tinh dau
loai Verbena oficinalis trong d6 chiém wu
thé 1a limonen (7,5%), 1,8-cineol (7,5%), ar-
curcumem (6,0%), caryophyllen oxit (7,3%) va
spathuleno1(10,8%) [31].
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Tran Huy Théi va cong sy, nam 2006 da
cong bd thanh phan tinh dau tir 14 va qua loai
tir bi bién (Vitex rotundifolia), cic thanh phan
chinh g@)m: a-pinen (10,3%), sabinen (12,8%),
camphen (15,5%), 1,8-cineol (19,4%) va trans-
anetol (5,9%) [32]. Nam 2002, Nguyén Vin Boi
cong bd thanh phan tinh dau 14 va qua loai Man
kinh (Vitex trifolia) thu thap & Thira Thién Hué.
Thanh phan chinh trong tinh dau cua 14 gom:
3-thujen (15,9%), 6-(1,2-dimethyl-1-propenyl)-
4,5-diazaspiro[2,4]hept-4-en  (20,9%), (1S)
a-pinen (5,4%), 1B, 4BH, 10BH-guania-5,11-dien
(13,4%). Céc thanh phan chinh trong tinh dau
qua gdm: cis-ocimen (7,3%), eucalyptol (9,5%),
a-terpinyl acetat (5,6%), isocaryophyllen (9,04
%) [33]. Nam 2015, B6 Quyén nghién ctru thanh
phan tinh dau 14 hoang kinh (Vitex negundo) thu
hai tai Ha Noi. Két qua phén tich cho thiy ham
luong tinh dau 14 hoang kinh bién doi theo mua
vu thu hai, cu thé, thu hai vao mua hé (0,8%)
cho luong tinh dau cao hon vao mua dong
(0,2%). Trong khi caryophyllen oxide (23,4%)

va valencen (21,9%) 1a hai cdu tir chinh cua
tinh ddu mau mua hé thi B-caryophylen (40,6%)
va sabinen (12,1%) 1a hai hop chét chinh trong
tinh dau mau mua dong [34]. Thanh phan chinh
cta tinh dau tr 14 cua loai Vitex quinata & Viét
Nam duogc cong bd bai D6 Ngoc Dai va cong
su déu la cdc hydrocarbon: B-pinen (30,1%),
B-caryophyllen (26,9%) va B-elemen (7,4%)
[35]. Nghién ciru thanh phan hoa hoc tir 14 ctia ciy
ngil sic (Lantana camara), Tran Thi Kim Cang
dd phan lap duoc ba hop chét: axit lantanolic,
linarosit, axit lantanilic [36].

3. Hoat tinh sinh hoc

3.1. Hoat tinh khdng khudn va khang nim

Tinh dau 14 Lanatana camara tir Nigeria da
duogc thtr nghiém hoat tinh khang khuén, két
qua cho thiy tinh dau cua loai nay chong lai
cac chung Candida albican, Bacillus subtilis,
Staphylococcus typhi, Pseudomonas aeruginosa
va Bacillus aureus kha t6t véi gia tri LC,, la
0.01pg/ml [37].

Bang 1. Hoat tinh khéng khuan cua tinh ddu Lanatana camara tix Nigeria

Vi sinh vit Nong d trc ché thap nhéit (ppm) Ving ire ché (mm)
P aeruginosa 10000 11
B. subtilis 1000 12
C. albican 10000 14
S. typhi 10000 12
B. aureus 10000 11

Thanh phan chinh cua tinh dau loai Lantana
xenica 14 (E)-caryophyllen c6 kha nang trc ché su
phat trién cua vi khuan Bacillus cereus va Proteus
mirabilis voi vang e ché 1an luot 13 9,5mm va
11mm, nd ng do uc ché tbi thiéu (MIC) 12 9, Img/
mL [38].

Tinh dau tir 14 coa loai Vitex negundo da dugc
thir nghiém voi cac chung vi sinh vat, két qua cho
thay nhiing thanh phan trong tinh dau nay c6 kha
nang chdng lai cac ching S. aureus, E. coli, K.

pneumoniae, B. subtilis, M. luteus, Candida albicans
va cho hoat tinh cao nhat ¢ ndng do 1,0 % v/v [39].
Két qua thir nghiém véi tinh dau tir 14 va qua
Vitex agnus-castus v6i cac chung vi khuan M.
flavus, B. subtilis, S. typhimurium, S. aureus, E.
coli cho thiy tinh dau nay chéng lai cac ching vi
khuan nay kha tt, trong d6 n6i bat nhat 1a khang
chung S. typhimurium, véi néng d6 e ché tbi
thiéu (MIC) 1a 44,5 pg/mL va nong d6 diét khuan
t6i thiéu (MBC) 13 89,0 pg/mL [40].
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Bang 2. Nong d¢ uc ché va di¢t khuan toi thiéu cta cac tinh dau tir la

va qua cua Vitex agnus-castus (ug/ml).

Vi khuén Qua séng Qui chin La
MIC MIC MIC
MBC MBC MBC
M. flavus 445.0+2.9 445.0+7.6 445.0+5.5
890.0 + 26.5 890.0+ 26.5 890.0+ 23.1
B. subtilis 445.0 + 7.6 890.0 + 20.0 890.0 + 11.0
890.0 + 15.3 890.0+ 30.0 890.0+ 5.8
S. typhimurium 44.5+0.9 445+£0.5 445+0.9
89.0 + 4.0 89.0 +3.2 89.0 + 1.
S. aureus 219.0+3.0 219.0+1.0 219.0+ 1.7
4450+5.8 445.0 £8.7 445.0+5.8
E. coli 219.0+ 6.2 219.0+ 1.7 219.0+3.0
445.0+7.6 445.0+2.9 445.0+2.9

La tur loai Aloysia sellowii thu thap tu hai dia
diém khac nhau & phia Nam Brazil dugc thir hoat
tinh khang khuan va khang nim. Két qua thu
nghiém v&i ching nam S. cerevisiae cho thay,
tinh dau tir mau thu thap & dia diém Livramento
c6 hoat tinh khang nam manh hon so véi tinh dau
ctia mau thu tai Santa Maria, diéu nay c6 thé 1a
do c6 sy hién di¢n cua carvacrol trong tinh dau
thu dugc tir Livramento. Déi v4i hoat tinh khéang
khuan, ca hai mau tinh dau déu khang khuan S
epidermidis tt (MIC = 1,7 mg/mL) [41].

Tinh dautirla vahoactaloai Aloysia gratissima
cling duoc thir hoat tinh khang khuan. Tinh dau
tir 14 cho thdy hoat tinh chdng lai P aeruginosa
(MIC = 0,8 mg/mL) va S. pneumoniae (MIC =
0,6 mg/mL). Trong khi d¢, tinh dau tir hoa ¢
hoat tinh chéng lai P. aeruginosa (MIC = 0,15
mg/mL), S. pneumoniae (MIC = 0,025 mg/ml)
va Candida albicans (MIC = 0,02 mg/mL) [42].

3.2. Hoat tinh chong oxy héa

Cac nha khoa hoc cho réng, tinh dau tir 14 Vitex
negundo véi nhiéu hop chit thom va nhimmg hop
chét nay gop phan vao hoat dong chdng oxy hoa
ctia nd. Két qua thir trén chudt chimg minh tinh
dau nay c6 tac dung trc ché hoat dong tyrosinase,
qua d6 1am giam san xuat melanin trong té bao u

ac tinh B16F10 va cho thay hoat tinh chéng oxy
héa manh. Do do, tinh dau nay c6 chirc nang nhu
mot chét e ché tong hop melanin va ciing c6 thé
hoat dong nhu mat chét chéng oxy hoa tu nhién
[43].

3.3. Hoat tinh chong cén tring

Tinh dau tr 14 coa lodi Lantana camara tai
An D6 da thé hién hoat tinh chéng mudi trudong
thanh véi céc gia tri LC,, 1an luot 1a 0,06; 0,05;
0,05; 0,05 va 0,06 mg/cm? twong Gtng vGi cac
loai mudi Ae. aegypti, Cx. quinquefasciatus, An.
culicifacies, An. fluvialitis va An. Stephensi [44].

Céc nha khoa hoc trén thé gi6i ciing da phan
tich thanh phan tinh dau Vitex agnus - castus va
két luan rang tinh dau nay cé kha ning tiéu diét
con trung gay hai. Cu thé 13 da thir trén 4. obtectus
va T. castaneum - céac loai bo canh cung gay bénh
cho ndng san, két qua cho thay véi nong do 17
ng/L va 34 ug/L (trong 24 giod) di gay chét lan
luot 30% va 96,67% ddi voi A. obtectus trudng
thanh; tuy nhién, ndong do nay anh huéng khong
dang ké v6i T, castaneum (giy chét 3,34%). Thu
nghiém véi T castaneum traudng thanh, ndong do
68 ng/L va 136 pg/L gy chét 1an luot 12 20% va
70%. Nhu vay, tinh dau nay tiéu diét A. obtectus
hiéu qua hon T. castaneum [45].
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Hoat tinh chdéng Callosobruchus maculatus
mot loai bg canh cing trong ho Bruchidae duogc
nghién ciru cing véi tinh dau Carum copticum
va Vitex pseudo - negundo. Phan tich dir li¢u thi
nghiém, gia tri LC, ddi véi trimg, Au trung va bo
trudng thanh lan luot 1a 1,01; 2,50 va 0,90 pL/L
dbi vai tinh dau C. copticum 12 2,20; 8,42 va 9,39
uL/L dbi voi tinh dau ¥ pseudonegundo. Giita
hai loai tinh dau nay, C. copticum gan nhu doc
hon ¥ pseudo - negundo trén tat ca cac giai doan
sinh truéng cua C. maculatus. Nghién cliru nay
cho thay rang nhimng tinh dau nay cé thé 1a bao
v€ nong san mot cach hid¢u qua [46].

Tring cua loai Nezara viridula - mot loai bo
xit trong ho Pentatomidae dugc thir nghiém véi
tinh dau cac loai Aloysia polystachya va Aloysia
citriodora. Hoat tinh cta ca hai loai dau duoc
thir nghiém tai cac nong do khac nhau tir 1,2 dén
12,5pg/trimg; tat ca cac ndng do déu co tac dung
doc hai. Gia tr1 LC, dbi v6i A. polystachya 1a
2,3 pg/ tring va doi véi A. citriodora la 1,9 pg/
trang [47].

Tinh dau tir cic bd phan trén mat dat coa loai
Caryopteris incana c6 hoat tinh diét con trung
manh mé& chdng lai mot ngd - Sitophilus zeamais.
Trong thi nghiém thir doc tinh xong hoi, tinh dau
Caryopteris incana c6 hoat tinh kha manh dbi
Vo1 Sitophilus zeamais trudng thanh (gia tri LC,
12 10,05 mg/L). Hoat tinh di¢t mot ng6 cang duogc
khangdinh khi thir nghiém doc tinh tiép xtc, gia
tri LC, 1a 122,65 pg/con [48].

3.4. Hoattinh ikc ché swphdttrién ciia thue vit

Tinh dau Vitex agnus - castus moc & phia
Dong Dia Trung Hai, v6i 40 pL hoan toan trc ché
su nay mam cta L. sativa va L. sativum (hai loai
chinh ctia Can Sa). Tuy nhién, véi ndng do nay
cling lam giam ty 1¢ nay mam cua cac hat giong
co ich T aestivum (Ita mi), P. oleracea (rau sam)
va Z. mays (ngd) lan luot 1a 98%, 53% va 30%.
Hon nita, con lam giam chiéu dai hat 73%, 93%
va 98% va chiéu dai 16ng 71%, 90% va 97% lan
luot cua Z. mays, P. oleracea va T. aestivum [45].

4. Két luan

Tir cac két qua da duogc tong hop va phan tich
cho thdy, tinh dau ho C6 roi ngua co gié tri tiém
ning trong viéc tmg dung vao thyc tién & nhidu
linh vuc nhu y hoc, duoc phém, my phém, nong

nghiép. Vi tong s6 2.600 loai, Viét Nam co 140

loai, ho Co roi ngya can duge quan tam nghién

ctru dé danh gia dﬁy du gid tri khoa hoc, kha nang

g dung. Mot sb huéng nghién ciru méi dbi voi

nghién curu hoat tinh sinh hoc tinh dau ho Co roi

ngua ¢ Viét Nam nhu kiém soat con trung giy
hai trong ndng nghiép, con trung gy anh hudng
tiéu cuc dén ngitl cde, cac loai mudi truyén bénh
s6t sut huyét, viém ndo Nhat Ban, Zika, sdt rét.
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THE LE VIET VA GUT BAI

1. Bai nhan ding 1a cac cong trinh méi co y nghia khoa hoc va thuc tién trong cac linh vuc khoa
hoc va cong nghé, chua cong bo ¢ bat ky tap chi nao.

2. M6t s6 luu ¥ vé hinh thire va bd cuc ctia bai bao

2.1. Hinh thurc cua bai bao

- Bai viét duoc soan thao bang cic phin mém soan thao vin ban MS Word, khong qua 10 trang
giay kho A4. Hinh anh trong bai viét rd rang, theo dinh dang PNG, JPG hodac WMF. Tén hinh vé& dat
0 phia dudi, tén bang biéu dat ¢ phia trén, hinh va bang dugc danh so thu tu.

2.2. B4 cuc cua bai bao

- Phan tiéu dé: chira cac thong tin sau:

« Tiéu dé bai bao: bang tiéng Viét va tiéng Anh, stc tich, ddy du thong tin.

« Tén cic tac gia: ghi ddy du theo thi ty ho, chit 16t va tén. Phia trén tén tac gia lién lac
(corresponding author) dugc danh dau *.

* Co quan cong tac: cung cép dia chi thuan loi cho viéc lién hé.

« Pia chi e-mail: dja chi e-mail (néu c6) ciia cac tac gia co tén trong bai béo.

- Phan tom tit: bang tiéng Viét va tiéng Anh gidi thiéu mot cach ngan gon vé muc dich nghién ctiu
va ket qua dat dugc cua bai bao.

- Phén noi dung: déy du cac muc: a. Dit van dé (néu 16 muc dich, ddi tuong nghién cuu, tinh thot
su cua van de); b. Giai quyet van dé (phuong phap nghién ctru, phuong tién st dung khi nghién ctru,
ndi dung nghién ctru da thyc hién); c. Két qua nghién ctru va thdo luén; d. Két luan.

- Phan tai liéu tham khao: chi néu céc tai liéu trich dan da duoc liét ké, sip tht tu bang s chira
trong cac ngoac vudng, dinh dang nhu sau:

« Ddi véi sach, luan an, bao céo: sb tha tu, ho va tén tac gid hoac tén co quan ban hanh, tén sach
(luan an, bao c4o), nha xuat ban, noi xuat ban, nam xuat ban.
« Ddi voibai bao: s6 thir tu, ho va tén tac gia, tén bai bdo, tén tap chi, tap, sb, nam xuét ban, s6 trang.

3. Dia chi gui bai: Tap chi Khoa hoc va Cong nghé¢ Pai hoc Duy Tan, 03 Quang Trung, Pa Nﬁng;

DT: 0236.3827111- 413; Email: tapchikhcn@duytan.edu.vn.

Luuy:

- Ban bién tap chi nhan nhiing bai da dugc chuan bi theo dung cac qui dinh trén. Néu bai khong
duoc dang, toa soan s€ khong tra lai ban thao.
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