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ABSTRACT

In modern society, production and usage of plastic become popular,
however, this creates a huge of plastic waste, which seriously causes
damage to the environment. This study aims to test applicability of plastic
waste to produce concrete to help reduce the flow of plastic waste into
dump. The mixed concrete samples were prepared with cement, sand,
water and plastic for testing of compressive strength, in which the plastic
was applied as a replacement material for sand. The testing results show
that optimum ratio for replacement plastic to sand was 5 - 30%. At this
range, the testing concrete received good compressive strength compared
to the control sample. Beside that, the cost for preparing the plastic to
concrete production was high. Therefore, it is necessary to improve the
preparation step to reduce the cost.

TOM TAT

Trong xd hoi phat trién hién dai, san xudt va tiéu dung bao bi nhua da tro
nén phé bién trong doi song hang ngdy ciia con nguoi, tuy nhién ciing tao
ra lwong nhiea thai l6m gdy 6 nhiém méi truong nghiém trong. Nghién ciru
nay nham tén dung lwong rdc thdi nhya dé san xuat bé tong lam vat liéu
xdy dung, han ché lwong nhiea thai dem di chén lap. Cac mau cdp phoi bé
tong voi nguyén liéu xi mang, cat, nuéc va nhwa dwoc chudn bj d@é thir
nghiém, trong do thanh phan nhwa dwgc dwa vdo dé thay thé cho thanh
phan cat. Két qua kiém tra cdc mau cdp phoi bé tong thir nghiém da xdc
dinh dwge ty 16 nhwa thay thé cat téi wu trong khoang tir 5 - 30% nhua. Ty
1é nay sé gitip tang ma khéng dnh hwong dén cuong do chiu nén cua mau
bé tong. Tuy nhién, qua trinh gia cong nhwa ton chi phi sé lam tang gid
thanh san phdam, vi vdy can nghién civu thém nhitng phwong phdp gitip
gidm chi phi gia cong mau.

Trich dén: Nguyén V& Chau Ngan, H6 Trung Hiéu, Nguyén Thanh Hau va Ngé Vin Anh, 2017. Nghién ctru
tan dung rac thai nhya gia cong bé tong lam vt li¢u xay dung. Tap chi Khoa hoc Trudong Pai hoc

Cén Tho. 49a: 41-46.

1 GIOI THIEU

O nuéc ta, cac san pham chit déo bat dau thim
nhap vao cudc sdng dan cu tir nhitng nim 60. Mot
s6 vat dung gia dinh trudc day ché tao tur tre, nua,
lan luot dugc thay thé béng nhua.

soi tu nhién...

Bao goi thuc phdm béng 14 cay, gidy di dugc thay
thé bang plastic. Trong cong nghiép va xdy dung,
vat liéu plastic cling chiém thi phan trong nhiéu
linh vuc nhu cap thoat nudc, trang tri... (Tran Hiéu
Nhué va ctv., 2001). Theo Nguyén Danh Son
(2012), trung binh mot ngudi Viét Nam trong mot
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nam st dung it nhat 30 kg cc san pham c6 ngudn
gbc tir nhwa. Vat liéu plastic dd gop phan nang cao
mirc d6 vin minh cua cudc séng nhung ciing dit ra
khong it ric rdi lién quan dén cong tac bao vé moi
truong (Tran Hiéu Nhué va cv., 2001).

Mot sé nghién ciru vé chat thai ran (CTR) &
nhitng khu vuc d6 thi & PBSCL cho thiy thanh
phan nhua chiém tir 3,16 - 13,63% tong lugng chit
thai rdn (Lé Hoang Viét va ctv., 2011; trich tir
INVENT, 2009); hodc chiém dén 77% lugng chat
thai c6 thé tai ché ¢ thanh phé Can Tho (Nguyén
Vo Chéau Ngén va ctv., 2014). Dé xdy dung mot xi
hoi st dung tiét kiém ngudn tai nguyén plastic va
than thién véi moéi trudng, cAn thuc hién nhimng
bién phap hiéu qua trong viéc quan ly va xu ly
luong plastic thai ra moéi truong. Tai Viét Nam da
¢6 nhiéu cong trinh nghién ctru tai ché va xir Iy
lugng plastic thai bo nhu ché tao vat liéu bao che
tr rac thai nhya (Vién Vat ligu Xay dung, 2003);
xtt Iy CTR bang céng nghé¢ MBT-CD.08 (Tran

Tép 49, Phin A (2017): 41-46

Huong, 2016); xtr ly CTR béng céng nghé seraphin
(Tran Thi Huong, 2009). Cac bién phap xur Iy va
tai che nay di dem lai két qua kha quan v¢ mét
kinh té va méi truong, nhung van chwa xtr Iy hoan
toan luong plastic da thai ra moi truong.

Pé co thém phuong phép kha thi va hiéu qua dé
tan dung nguon phé thai nhya, ching t6i tién hanh
“Nghién ctru tan dung rac thai nhya gia cong bé
tong lam vat liéu xay dyng” nham tao ra vat li€u
xdy dyng mdi than thién v6i moi trudong va gop
phan giam thiéu lugng plastic dua ra moi truong.

2 PHUONG PHAP NGHIEN CUU

2.1 Nghién ciru ché tao vat liéu xay dung tir
rac thai

Quy trinh thyc hién nghién ctru duge ‘Eién hanh
theo so do nhu Hinh 1. Dya vao nhiing két qué thi
nghi¢m, dé xuat rng dung vat li¢u mdi ndy vao cac
cong trinh thuc te.

Chuan bj Thi nghiém xéac Xac dinh cap
nguyén li€u » dinh tinh chat cia »  phdi ciia mau »  Duic mau
(ép, cat nhya) cat, nhya thir
}< 1ern£trz§ Cac e Bao dudng
thong so cila mau

Hinh 1: So' dd tién hanh thi nghiém

2.2 Phuwong phap thwe nghiém
2.2.1 Chuan bi nguyén liéu nhya

Luogng nhya mot phan dwoc thu gom tir cic
thung rac & Ky tuc xa khu A - Pai hoc Can Tho,
mot phan duge mua tir nhitng vira ban do phé thai.
Luong nhya thu gom vé duoc rira sach cac chat
bén, sau d6 duoc phoi khé.

Tlep theo nhya duge xur ly nhiét bang cach
ding ban i ép (dat miéng nhwa & gitra 2 miéng
tole mong sau d6 dat ban ui 1én) dén kich thudc
ddng nhit (2 - 3 mm), tiép dén cit nhimg miu nhwa
nay dén kich thudc ~ 3 x 3 x 3 mm. Trong nghién
clru nay, mau nhya duoc cat dén kich thudc nho va
dong nhit gitp phan bd nhya déu hon vao mau cip
phdi.

Hinh 2: Qua trinh ép miu nhya
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2.2.2 Xac dinh cdp phéi cho mau thi nghiém

Trong nghién ctru nay, nhya dong vai tro cot
lidu thay thé cho cat trong hdn hop cap phdi. Do
chua c6 nghién ctru tuong tu nao dugc tién hanh,
viéc xac dinh thanh phan cip phdi dugc dé nghi
dya vao dinh mirc cap phdi vat liéu cho vira bé
tong.

Nguyén liéu:
1,02 g/cm?

— Xi ming PCB40 c6 khdi luong riéng y, =
3,10 g/cm?

— Cat vang chon lya phu hop véi TCVN
7570:2006 - Cot li¢u cho bé tong va vita- Yéu cau
ky thuat, cat c6 khdi luong riéng y. = 2,67 g/em?

— Nhua co khéi lugng riéng Ynhya =

Tdp 49, Phan A (2017): 41-46

Theo B¢ Xay dung (2007), cuong do cua vat
liéu phy thuge vao nhiéu yéu t& nhu thanh phan,
chu tric, phuong phap thi nghiém, méi truong,
hinh dang, kich thuéc mau. Do do, dé so sanh kha
nang chiu lyc cua vat li¢u can phai tién hanh thi
nghiém trong cing diéu kién.

— Cap phdi 1: thi nghiém véi cap phdi nay
dugc tién hanh nhim theo dbi su thay ddi cua
cuong do khi thém thanh phan nhwa vao miu thir
(Bang 1).

— Cap phdi 2: thi nghiém nay nham khao sat
su bién thién cua cuong do khi ting lwong xi mang
1én. Trong cAp phéi ndy cac thanh phan cat, nudc,
nhua van giéng cip phdi 1, riéng luong xi ming
dugc tang 1én 10% (Bang 2).

Bang 1: Thanh phén vét liéu cAp phdi 1 véi ty 1¢ nhya thay ddi trong 1 m® bé tong

Cat Xi ming Nhua . Tong khoi

STt (kg) (kg) (kg) @ KD wgng (k)
1 1.422,0 500 0,0 0 260,00 2204,02

2 1.369,9 500 30,9 5 260,00 2160,80
3 1.297,8 500 61,8 10 255,83 2115,43
4 1.225,7 500 92,7 15 251,67 2070,07
5 1.153,6 500 123,6 20 247,50 2024,70
6 1.081,5 500 154,5 25 243,33 1979,33
7 1.009,4 500 185,4 30 239,17 1933,97
8 9373 500 2163 35 235,00 1888,60
9 865,2 500 2472 40 230,83 1843,23
10 793,1 500 278.1 45 226,67 1797,87
11 721,0 500 309,0 50 222,50 1752,50

Bang 2: Thanh phén vit liéu cap phéi 2 véi ty 1¢ nhya thay dbi trong 1 m? bé tong

Cat Xi ming Nhua . Tong khoi

STT (ke) (kg) kg) ) Nwoeke) rgng (kg)
1 1.430,40 550 0,0 0 260,00 2.255,02
2 1.369,90 550 30,9 5 260,00 2.210,80
3 1.297,80 550 61,8 10 255,83 2.165,43
4 1.225,70 550 92,7 15 251,67 2.120,07
5 1.153,60 550 123,6 20 247,50 2.074,70
6 1.081,50 550 154,5 25 243,33 2.029,33
7 1.009,40 550 1854 30 239,17 1.983,97
8 937,30 550 216,3 35 235,00 1.938,60
9 865,20 550 2472 40 230,83 1.893,23
10 793,10 550 278,1 45 226,67 1.847,87
11 648,90 550 3399 55 218,33 1.757,13
12 504,70 550 401,7 65 210,00 1.666,40
13 360,50 550 463,5 75 201,67 1.575,67
14 216,30 550 525,3 85 193,33 1.484,93

Do thanh phan nhya khong hut nude nén lugng
nudc trong thanh phan cap phdi s& giam xudng

khoang 2% khi ting khdi lwong nhua 1én 5%.
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2.2.3  Buic va bdo dwéng mau cap phoi

Mau cp phoi thi nghiém dugc dac dang khéi
1ap phuong véi canh 7,07 cm. Quy trinh dic mau

tién hanh nhu sau:
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— Cac thanh ph?m nhya, xi mang, cat, nudc s€
duogc can chinh xac bang can dién tir (sai s0 0,01 g)
theo cap phoi dugc tinh.

— Cac nguyén liéu s& duoc tron 1an v6i nhau.

— D6 hdn hop di tron vao khuon diic miu chia
lam 3 16p, moi 16p dam 25 cai dén 16p cudi cung
lam phang mat.

Quy trinh bao dudng mau:
~ — Sau khi dic mau xong dat vao ché mat gitr
am it nhat 24 gio mai thao khuodn.

— Ngim mau vao trong nuoe dé bao dudng
trong vong 28 ngay (viéc ngdm maiu dé gitt mau &
nhiét d6 27 + 2°C va d6 am khong dudi 90%).

Tdp 49, Phan A (2017): 41-46

2.2.4 Xac dinh cwong do chiu nén cua méu

Sau 28 ngay bao dudng, lay mau ra lau kho va
do cudng d6 chiu nén cia mau tai PTN Vit lidu
Xay dung - Trung tim Kiém dinh va Tu vin Xay
dung - Khoa Cong nghé - Truong Pai hoc Céan
Tho. Phuong phép do cudng d chiju nén cia mau
tuan theo huéng dan cia TCVN 3121:2003.

3 KET QUA VA THAO LUAN
3.1 Két qua kiém tra mau cip phdi 1

Bién thién cuong d6 chiu nén ciia mau cap phdi
1 theo ty I¢ lvgng nhya thém vao duoc trinh bay
trong Hinh 4.
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Hinh 4: Bién dong cuong dd chiu nén ciia miu theo % nhua & cip phdi 1

Tir biéu dd c6 thé thay sy bién dong cta cudng
d6 chiu nén theo % nhya thém vao dugc chia lam 3
giai doan:

— Giai doan tr 0 - 10% nhya: Khi tang ty 1€
nhya 1én thi cuong do chiu nén cia mau ciing ting
dan, néu mau dbi ching (0% nhya) c6 cudong do
chiu nén 1a 19,9 MPa thi miu 10% nhua c6 cuong
d6 chiu nén 1a 22,2 MPa. O ty 1& 5 - 10% thanh
phan nhya déng vai tro chiu luyc gitp gia ting
cudng do chiu nén ctia mau.

— Giai doan tr 10 - 30% nhya: Trong giai
doan nay cuong do chiu nén cua mau giam dan dén
mau 30% nhya (c6 cuong do thdp nhit 1a 20,1
MPa). Mac du giam xuong nhung so sanh voi mau
dbi ching 0% nhya thi cuong do chiu nén tir mau
10 - 30% nhua van cao hon. Vi thé, & mau 10 -
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30% thanh ph?m nhya van tham gia vai tro chiu lyc
giup gia tang cuong do chiu nén.

— Giai doan tur 30 - 50% nhya: Khi tang ty 1¢
nhya tir 30 - 50% thi cuong d6 giam dén murc thap
hon so v6i mau doi chimg. Néu cuong d6 chiu nen
qua thap dong nghia vo6i kha nang chiu lyc cling rat
thap, diéu nay s€ lam anh huong dén chat lugng
cua vat liéu.

3.2 Két qua kiém tra miu cip phoi 2

Hinh 5 biéu dién bién dong cuong do chiu nén
clia mau theo % nhwa & cip phdi 2. Ket qua cho
thay su bién dong theo cudng d6 ¢ cap phdi 2 ¢6
chiéu hudng gidng cép phdi 1. Sy bién dong cua
cuong d6 khong theo chiéu huéng xac dinh nhung
¢6 thé chia 1am 2 giai doan:



Tap chi Khoa hoc Truong Dai hoc Can Tho

Tdp 49, Phan A (2017): 41-46

30 4

25

20

15

10

Cwong do chiu nén (MPa)

0 T

0 5 10

15 20 25 30 35 40 45 55 65 75 85
Ty 1é nhua (%)

Hinh 5: Bién dong cuwong dd chiu nén ciia miu theo % nhuya & cip phdi 2

— Giai doan tir 0 - 10% nhya: trong giai doan
nay cuong do chiu nén bién thién theo chiéu hudng
tang dan, so v6i mau dbi chimg 0% nhwa c6 cudng
do 21 Mpa, khi thém vao 5% nhya cuong do cua
mau 1a 24,5 MPa (ting 16,8%) va cuong do dat
25,3 MPa khi thém vao 10% nhya (tang 19,8%).
Nhu vy, khi thém vao mau thir tir 5 - 10% cudng
dd cua mau ting 1én do nhya tham gia vao thanh
phan chiu luc gitp gia ting cuong do nén ciia mau
bé tong.

— Giai doan tir 10 - 85% nhua: trong giai doan
nay cuong do nén cua mau cd xu hudéng giam dan
khi ting ty 1& nhya. Tuy nhién, so sanh v&i mau d6i
chimg 0%, tir mau 10 - 30% cuong d6 vin nim
trong khoang phul hop (cao hon hodc bing mau d6i
chimg). Nhu vay, & khoang 10 - 30%, thanh phan
nhya van doéng vai tro chiu luc va khong anh
hudng dén cuong d6 ciia mau. O méu cb 30 - 85%
nhwa cudng d6 mau giam va thip hon so véi miu
dbi chimg, do & ty 1& nay nhya khong tham gia vao
thanh phan chiu luc ctia hdn hop bé tong.

Duya vao két qua do dac cua cac mau cap phdi
cho thay:

— So sanh véi mau dbi chimg 0% nhua, mau
dugc thém nhwa vao ¢ wu diém 1a khéi lwong thé
tich nho hon do thanh phan nhya c6 khdi lugng
1iéng (Ynyion = 1,02 g/cm®) nhé hon khdi luong
riéng cua cat (yea = 2,67 g/cm3) Vi vay, khi thay
the luong cat bang nhya khdi lugng thé tich cua
mAu s& giam xudng.

— Khi ting lwong nhwa 1én 5% thi khdi luong
mau bé tong s& giam 2%. Néu ap dung ty 16 30%
nhya thi khoi luong ctia miu thir s& giam 12% so
v6i mau ddi ching.
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— Khong nén ap dung ty 1€ > 30% nhya thém
vao vi s€ lam giam cuong d9, khong tao dugc kha
nang két dinh cao trong bé tong.

— Ca hai két qua nén mau & cp phdi 1 va cép
phdi 2 déu ghi nhan ty 1& nhwa thém vao 30% van
cho cudng do bé tong dat yéu cau, khi do luong
nhua thém vao khoang 185,4 kg/m’ bé tong.

4 KET LUAN VA BPE XUAT

Nghién ciru di dé xuét giai phap xir Iy nhya
thanh hat vat liéu dé dua vao cap phdi bé tong va
xac dinh duoc lugng nhya tdi wu dwa vao nhiéu
nhit ma san pham bé tong van dat chat luong vé
cuong do chiu nén theo quy chuan Viét Nam. Két
qua thir nghiém cho thay khi thay thé cbt liéu cat
bang vat liéu nhwa véi ty 18 5 - 30%, miu bé tong
dat yéu ciu sir dung cho cac cong trinh xay dung.
Nhu vy, rac thai nhya c6 thé tan dung dé ché tao
vat liéu xay duyng mdi phu hop theo dinh hudng
clia qubc gia vé phat trién vat liéu than thién véi
mdi truong, dong thoi giam thiéu lwong nhya dua
vao dong thai tranh gay 6 nhiém moi truong.

Tuy nhién, dé ap dung két qua nay vao thuc té
can tiép tuc nghién ctru céc quy trinh gia cong miu
nhwa dé giam chi phi gia cong mau, dong thoi, can
danh gia thém kha nang chiu nhiét va chiu lra cua
bé tong.
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