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Tém tat: Nghién ctru nay tdp trung vao ddnh gid khé ndng st dung vun nhwa thdi tir cdc hé xay nhua
phé liéu cia lang nghé tdi ché nhwa Triéu Khuc dé sén xudt gach khéng nung. Nghién ctru ciing tién hanh
thtr nghiém bé sung xi nhém bién tinh trong thanh phan gach nhém gidm thiéu luvgng chét thdi rdn dem di
chén Idp. Cdc méu gach cép phdi cé thanh phén la dé mat, xi mdng, vun nhwa thdi va hodc bd xi nhém bién
tinh. Két qud kiém tra cdc mau gach khéng nung cho thdy ty 1é vun nhua thadi, xi nhém bién tinh c6 thé dat
25 - 35% thé tich phdi liéu. Cuwong dé chju nén vdi cdc mu thir nghiém cé thé dat mdc gach M35, thém chi
la gén dat mdc gach M100. Viéc b6 sung thém xi nhém bién tinh cén phdi nghién ctru thém ciing nhuw xem
xét b6 sung thém phu gia két dinh dé€ gia tdng cwdng dé chiu nén ciua gach san pham.

Tir khéa: Chét thai nhwa, gach khéng nung, 3R, lang nghé, tdi ché nhua.

1. Gi¢i thiéu

Nhua la vat liéu quan trong va duoc st dung
rong rai trong nhiéu linh vue khac nhau, nhya
c6 mat & khap noi trong cudc séng clia ching ta
va tr@ thanh mét loai vat liéu khong thé thay thé
duoc. Nam 1990, ty |é tiéu thu chat déo binh
quan dau nguoi & Viét Nam 1a 3,8 kg/nguoi/
nam. Ty 1é nay tang |én 63 kg/ngudi/nam vao
nam 2017 twong rng v&i 5,9 triéu tdn nguyén
liéu nhya nguyén sinh [1].

Cung vdi sy ph6 bién cla nhya thi tinh trang
6 nhiém maéi truong do rac thai nhya cling ngay
cang nghiém trong, hoat dong tai ché nhya cang
dan dwoc ddy manh trén thé gidi cling nhu &
Viét Nam [2]. Tuy nhién, tdi ché nhya cla Viét
Nam phat trién tu phat chd yéu & cac lang nghé
va co s& nho. Theo sé liéu Bdo cdo cha Chinh
phd ndm 2015, lang nghé téi ché nhya thai hién
nay dang chiém khoang 1% trong téng s6 cdac
lang nghé tai Viét Nam [3].

Nhya phéliéuthu mua, phan loai, xay nghién,
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tao hat nhua va san xat ra cdc sdn pham nhua.
Moi mot cong doan trén dugc tién hanh béi cac
hé kinh doanh riéng biét. Theo khao sat cla tac
gia, nhya duwoc thu mua theo tirng nhém nhua
riéng biét (PET, HDPE, PP, PVC, ...) d& thuan lgi
cho viéc ép dun va san xuat ra cac sdn pham
nhwa khdc nhau. Cong nghé tai ché nhya thai tai
cac lang nghé phan |&n la thl céng, lac hau kéo
theo nhiéu vdn dé mdi trwdng can phai quan
tam. Bén canh van dé 6 nhiém do khi thai, nuéc
thai, chat thai ran phat sinh tir cac co s& tai ché
so cap (phan loai va lam sach nhya phé liéu)
cling la van dé duoc dac biét quan tdm. Thanh
phan clda chat thai rdi chd yéu la vun nhua cé
kich thudc 1 -7 mm phat sinh chl yéu tlr cac
céng doan xay nhua phé liéu. Nhya phé liéu sau
khi xay nghién duoc dua sang cong doan rira két
hop v&i tuyén ndi dé€ thu héi phan nhya cé thé
tai ché&. Phan tap con lai lang xudng duwdi gdbm
c6 vun nhua, tap chat chat duwoc thai bd cung
V@i rac thai sinh hoat va duoc thu gom va xtr ly
giéng nhu rac thai sinh hoat d6 la ch yéu chén
|p tai cac bdi chon 13p. Theo s6 liéu nghién clru
tai lang nghé Trieu Khuc, lvgng chat thai ran
phat sinh tai cac co s& téi ché so cap (phan loai
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va lam sach nhya phé liéu) vao khoadng 0,172
tan/tan nhya thanh pham [4].

Anh hudng dén moéi truong do hoat dong
chén 13p rac thai trong dé cé nhya phé liéu
duwoc Matlack AS (2001) chi ré [7]. Nhya cling
gop phan anh hwdng dén sirc khde con ngudi,
gay ra cac van dé lién quan nhu &n mon/kich
rng da,... M6t sé phu gia ¢ trong nhua 1a nguy
hiém d&i vdi strc khde con ngwdi va mai trudong.

Nghién clru vé tdi ché nhua phé liéu da
duwoc thuc hién nhiéu & Viét Nam, tuy nhién céc
nghién ctru vé xr ly cac dong vun nhua thai ti
cac hd xay nhya thai chwa duoc thyce hién [5].
Dé dap rng dugc muc tiéu dat ra 13 tan thu, tai
str dung va tdi ché lai toan bd lwgng vat chat cé

gia tri, gidm thiu 6 nhiém mo6i trwdng, nghién
cru nay tap chung vao nghién ctru kha nang tai
st dung dong vun nhya thai nay cho muc dich
san xuat gach khong nung bang phuong phap
nén rung ap lwc coé sir dung phu gia.
2. Phwong phap nghién ctru
2.1. Béi twong va quy trinh thuc nghiém
Nghién ciru nay lua chon déi twong nghién
ctru la nhya vun thdi tlr cac so s& xay nhya phé
liéu thudc lang nghé tai ché nhua Triéu Khuc -
Ha N&i (Hinh 1). Vun nhya thai la phan chat thai
chira nhua khéng thé thu héi dwoc thu gom va
str dung trong cdc thi nghiém déng gach khéng
nung cap thap dung dé It via hé néng thon
hodc xay bon cay canh.

Hinh 1. M&u vun nhua théi dwoc si¥ dung trong nghién ciru nay
(D: Nhwra mdu HDPE; A: Thiing son nhwa HPDE; E: Chai nhwa PET)

Viéc duc nhya thai thanh gach khéng nung la
dya trén co s& déng ran nhya vun bang xi mang
va mot s6 vat liéu khac. Trong nghién clru nay, ba xi

nhém bién tinh dugc nghién ciru bd sung vao trong
thanh phan cla gach khdng nung. Thi nghiém duc
gach dugc tién hanh theo so d6 Hinh 2.

Chat thai

l

Phéi trén

Ximang, da, xi

Dudng hé

l

San pham

Kiém dinh cudng
d6 nén

Hinh 2. So d6 téng qudt thi nghiém duc gach tir nhya théi
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2.2. Xdc dinh cép phéi cho méu thi nghiém

Ba mau vun nhua thai tir 3 co s& xay nhya phé
liéu tai Lang nghé Triéu Khic dwoc st dung trong
nghién ctru nay. Do chuwa cé nghién clru tuong ty
nao dugc ti€n hanh, viéc xac dinh thanh phan cap
phéi dugc dé nghi dwa vao dinh mirc cip phdi vat
liéu cho gach khéng nung. Trong thanh phan tao

nén gach khong nung thi sy c6 mat cia mat da
I&n cb y nghia lam khung xwong cho san pham,
dam bdo dé clrng can thiét. Do vdy, thi nghiém
Iwa chon gilr ty 1é mat da |&n vai ty |é 20% tién
hanh thay thé cat bang chat thai nhwa vdi cac ty
|& khac nhau. Thay déi ty & xi mang trong cap
phdi theo ty |1& nhya thai tlr 10% dén 40%, danh
gia va so sanh chat lwong cdc mau gach.

Bdng 1. Ty 1é phéi trén duc mdu gach tir vun nhua thdi

o Thanh phan, % thé tich
STT Ky hiéu mau Loai nhua - - ;
Xi mang Mat da Nhya thai
1 D1 10 70
2 D2 , 20 60
Loai nhwa thai D 20
3 D3 30 50
4 D4 40 40
5 Al 10 70
6 A2 , 20 60
Loai nhwa thai A 20
7 A3 30 50
8 A4 40 40
9 El 10 70
10 E2 20 60
Loai nhwa thai E 20
11 E3 30 50
12 E4 40 40

Nghién ctru cling tién hanh th& nghiém véi viéc
b6 sung xi nhém bién tinh cdia hé théng thi nghiém
thu héi nhdm tir ba thai cha lang nghé nhém phé

liéu Binh Yén, Nam Truc, Nam Dinh trong cap phéi
clia gach khéng nung véi ty 1& 20 - 35% thé tich
(Bang 2) d& gidm ty 18 vun nhura thai trong cap phdi.

Bdng 2. Ty 1é phéi trén duc méu gach tir vun nhya thdi va xi nhém bién tinh

o . , Thanh phan, % thé tich
STT Ky hiéu mau | Loai vun nhya thai ; ; ~
Xi mang Mat da Nhva thai Xi nhom bién tinh
1 D5 10 35 35
2 D6 s 20 30 30
Loai nhya thai D 20
3 D7 30 25 25
4 D8 40 20 20
5 A5 10 35 35
6 A6 20 30 30
Loai nhwa thai A 20
7 A7 30 25 25
8 A8 40 20 20
9 E5 10 35 35
10 E6 20 30 30
Loai nhya thai E 20
11 E7 30 25 25
12 E8 40 20 20
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2.3. Puc va béo dwdng méu cdp phdi

Mau cap phdi thi nghiém dwoc dic dang khoi
kich thuwéc trung binh 85 x 85 x 65 mm. M&i mot
cap phdi dugc dic mot mau gach dé phuc vu
cho viéc xac dinh cuong do chiu nén. Quy trinh
ddc mau tién hanh nhu sau:

- Cac thanh phan nhya, xi mang, da sé duwoc
dong bang coc theo dung ty 1& cap phdi duoc
tinh.

- C4c nguyén liéu s& dwoc tron 1an véi nhau
va b6 sung nuwéc dé duwoc hdn hop bé tong.

- D& hon hop da tron vao khudn dic mau
chia 1am 3 16p, mbi lép dam 30 cai dén I&p cudi
cung lam phang mat.

Gach lam twr

Quy trinh bdo du&ng mau:

- Sau khi dic mau xong dit vao chd mat giir
am it nhat 24 gi& madi thao khuon.

- Ngdm mau vao trong nuwdc dé bao dudng
trong vong 7 ngay (viéc ngdm mau dé gitt mau &
nhiét d6 27 + 20°C va d6 4m khong dudi 90%).

2.4. Xdc dinh cwong dé chju nén cia méu

Sau 7 ngay bdo dudng, 18y mau ra lau khd
va do cuong do chiju nén cla mau tai PTN Bo
mon Silicat, Vién Ky thuat Héa hoc, Trudng Dai
hoc Bach Khoa Ha Né6i. Phuwong phap do cudng
d6 chiu nén clla mau tudn theo hudng dan cla
TCVN 3121:2003.

Gach lam tir mGu vun nhua théi A

Gach lam tir mGu vun nhwa théi E

Hinh 3. S4n phdm gach khéng nung tir cdp phéi dd mat + xi méng + vun nhwa thai
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Méu gach lam tir vun nhwa théi D va xi nhém bién tinh

Méu gach lam tir vun nhuya thdi E va xi nhém bién tinh
Hinh 4. Sdn phdm gach khéng nung tir cdp phéi dd mat + xi mdng + vun nhwa thai+ xi nhém bién tinh

3. K&t qua va thdo luan

Hinh &nh mau gach thir nghiém véi cap phdi
da mat + xi mang + vun nhya thai/xi nhém bién
tinh cho trén Hinh 3 va Hinh 4. Qua dénh gia so
bd bang cdm quan, thay cac mau gach duc vadi ty
1& 10% xi mang déu cé chat lwong kém, két cau
khong du bén, dé dang bi v& khi chiu tac dong
lwc nhe.

Nhu vay, nghién cru lwa chon cadc mau gach
V@i ty 18 xi mang 20% va 40% dé xac dinh cwdng
dd chiu nén. Két qud do dd chiu nén cla céac
mau cap phoi twong ¢ng vdi ba loai vun nhua

thai duoc trinh bay trong Bang 3.

K&t qua do chi ra rang, khi st dung clung
mot loai chat that dé duc gach thi mau cé ty lé
Xxi mang cao hon sé cé cuong do nén Ién hon.
Trong thi nghiém cé mau gach duc tir chat thai E
va xi 1a c6 su khéc biét, mau E8 c6 cudng d6 nén
xap xi hay tham chi 13 thap hon mau gach E6.
Nhu d3 néu ra khi danh gid so b, cdc mau gach
duoc duc tha cong do do viéc gia lwc nén cho
cac khéi gach 1a khong déng déu lam anh hudng
dén chat lwong moi vién gach. Trong truwong
hop vién gach nén chuwa du, két cdu cda nd sé
khd x8p, nhiéu khe rdng, nhu vy kha ndng chiu

TAP CHi KHOA HOC BIEN D01 KHi HAU " =33
S0 18 - Thang 6/2021 | m——m



lwc cling s& kém di. Mau gach D6 va A6 thdm
chi gan nhu khong chiu dwoc ap lwc nén ma dé
dang bi v& khi bat dau nén.

Két qud so sanh cuong dé chiu nén cha cac
mau gach twong rng védi ty 1& xi mang 20 - 40%
cho trén Hinh 5.

Bdng 3. Két qud do kiém tra cudng d6 chiju nén (n = 1)

Kich thuéc trung binh ] , Cudng d6 nén Cudng do nén
x Ap lwc nén .
Mau (mm) ha hiy (kG) (Mpa) (Mpa) Ghi chu
a b h P y 7 ngay tudi 28 ngay tudi quy ddi
D2 | 84,80 | 86,20 | 64,35 2500 3,05 4,36
D4 | 85,25 | 8550 | 68,15 5700 6,97 9,96 Thir
A2 | 85,20 | 85,65 | 69,10 3500 4,28 6,11 nghiém
A4 | 85,65 | 86,40 | 69,35 3900 4,70 6,71 tren
may
E2 | 8515 | 86,20 | 68,40 2100 2,65 3,79 nén 50
E4 | 8540 | 86,25 | 66,10 5100 6,43 9,18 tan.
D6 | 85,60 | 86,00 | 68,25 R4 nho =0 =0
D8 | 8590 | 86,40 | 67,55 2400 3,17 4,53 Eacb.
- ; mau bi
A6 | 85,60 | 87,20 | 64,55 R4t nho =0 =0 oha hily
A8 | 85,45 | 85,95 | 68,40 1500 1,95 2,78 déo
E6 | 86,20 | 85,60 | 66,30 500 0,67 0,95
E8 | 8580 | 86,15 | 71,50 500 0,66 0,95

(n: s6 1én Idp cta thi nghiém)
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Hinh 5. Cuong dé nén clda méu gach ty 1é xi mdng 20% va 40%

Nhu vay, viéc tang ham luong xi mang tw
20% thé tich 18n 40% thé tich lam gia tang déng
ké cwong do chju nén cla gach. DP8i véi mau
gach tir chat thai A va D thi mau gach ty 1& xi
mang chiém 40% cé cuong dd nén |&n hon gap
d6i so véi mau gach cd ty 1é xi méng 20%.

Theo tiéu chudn Viét Nam TCVN 6477:2016
ap dung d6i v&i gach bé téng, cdc thong sé
vé dé bén nén déi vdi cdc mac gach cho trén
Bang 4.
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Trong pham vi nghién ciru ma&i chi xét dén
cuwong do nén clia gach. Tat ca cdc mau gach lam
ti nhya thai dem di kiém tra déu cé cwdong do
nén lén hon cuong d6 nén clia mac gach M35
(3,5 Mpa). Tham chi cé mau dat cwdng d6 nén
cao hon so véi mac gach M50 va M75, dac biét
mau gach D2 va E2 gan dat gia tri cha méc gach
M100. Nhu vay, tat cd nhitng mau gach nay
(gach dulc tir nhua thai, khéng thém xi) déu dat
théng s6 d6 bén nén duoc quy dinh trong TCVN




6477:2016 4p dung d6i vai gach bé téng.
Tuy nhién khi danh gid cdc mau gach duoc
phéi tron thém xi nhém thi thay trong tat ca 6

mau dem di kiém dinh chi cé duy nhat mdt mau
dat gia tri d6 bén nén theo tiéu chuan véi cwdng
d6 nén 4,53 Mpa.

Bdng 4. D6 bén nén, d6 bén uén va dé hut nwdc cia gach bé téng theo TCVN 6477:2016 [6]

Mac gach (M) Cuwong do nén (Mpa)
M35 3,5
M50 5,0
M75 7,5
M100 10,0
M125 12,5
M150 15,0
M200 20,0

4, Két ludn

Nghién ctu d3 th nghiém thanh céng san
xuat gach khéng nung cdp thap tir nhua vun
thai. Cdc mau gach khong nung cé cudng dd nén
dat tiéu chuan theo TCVN 6477:2016.

K&t qua nghién cliru cho thay, déi véi cac
mau vun nhua thai khac nhau thi can mot ty
|& ph6i trén khac nhau dé dat duoc hiéu qua
t6t nhat. D3i v&i mau vun nhya thai A va D, khi
phdi trén xi mang, d4, chat thai theo ty & twong
&ng 4:2:4 thi mau gach cé cwdng dd nén & tudi
28 ngay dat 9,18 va 9,96 Mpa gan dat vdi gach
cé mac M100. Viéc b6 sung thém xi nhém bién

tinh 1am gidm déng ké cuwdng dé chiu nén cla
gach khong nung.

Pham vi nghién ciru nay mdi chi xét dén
cuong dé chiu nén, ma chuwa danh gid dén
cwong do6 chiu udn, dd hut nuwdc. Nghién clru
ti€p theo can xem xét dén cac yéu té nay ciing
nhu khd ndng bd sung thém phu gia két dinh
dé gia tang chat lvgng cha gach khéng nung.
Bén canh do, phuong an dé xuat can phai duwoc
nghién ctru k¥ lwdng cling nhw danh gia tinh kha
thi vé k§ thuat, kinh t&€ va moi trudong dé lam co
s&@ cho viéc trién khai ap dung réng rii tai cac
lang nghé.

L&'i cdm on: Cong trinh nay duroc hoan thanh vdi sw hé tro vé kinh phi cta dé tai cdp nha nwde KC.08.20/16-
20. Cdc nghién ciru dworc thue hién tai Vién Khoa hoc Khi twong Thay védn va Bién déi khi hdu; Vién Khoa hoc
va Céng nghé méi trwong, Dai hoc Bdch Khoa Ha Néi, thoi gian thwc hién ndm 2018 - 2020.
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RESEARCH ON REUSING WASTE PLASTIC FLAKES
OF SCRAP PLASTIC GRINDING FACILITIES TO PRODUCE
CONCRETE BRICKS
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Abstrack: This study focuses on assessing the possibility of using plastic flakes from scrap plastic grinding
facilities of Trieu Khuc plastic recycling village to produce concrete bricks. The study also tests the addition of
denatured aluminum slag into brick to minimize the amount of solid waste that would be buried. These brick
samples are composed of dust mites, cement, waste plastic flakes and/or denatured aluminum slag. The test
results of concrete brick samples show that the percentage of waste plastic chips, denatured aluminum slag
can reach 25-35% of the mixing volume. The compressive strength of the test samples can reach the grade
of M35 bricks, even close to the grade of M100 bricks. The addition of denatured aluminum slag requires
further research as well as additional consideration of adding a binding additive to increase the compressive
strength of the product brick.

Keywords: Plastic waste, unburnt brick, 3R, craft village, plastic recycling.
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