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NGHIEN CU'U SU DUNG NHUA PHE THAI TRONG
SAN XUAT GACH KHONG NUNG MAC 7,5 MPa

INVESTIGATING INTO UTILIZATION OF WASTE PLASTIC IN
PRODUCINGUNBURNTBRICKS WITH COMPRESSIVE STRENGTH OF 7.5 MPa

Hb Viét Thing
Truong Pai hoc Bich khoa — Pai hoc Pa Nang; hvthang@dut.udn.vn

Toém tat - Hién nay, viécsi dung gach khéng nung thay thé gach
dét sét nung d&va dang duoc cac diaphuong trén ca nudc ap
dungvinoco nhidu wu diém so véi gach dat sétnung nhwla han
ché str dung d4t néng nghiép, bao vé moi trwong, kha nang
dénghdacao... B&n canhdé, rac thai nhwadang lavéan dedang
bao dong dén m0|trwo’ng khong chi& ViétNammaca Theg|01 Vi
vay, dé giai quyet van dé moi trwong clng véi viéc cai thién mot
s0 nhuoc diem cla gach khéng nung nhw la khéi lwong the tich
I6n... nghién clru huong dén viécstrdungnhya phethal déthay
thé mot phan mat datrong sén xuatgach khéng nung. Két qua cho
thay dé dambdo dwoc yéu cauvétinh thlcong va cuong do chiu
nén, dd hutnuwéc cliagachtheotiéuchudnthity 1& nhwa PET ti
dala12,5 %. Nghlen clru nay chirakha nang tai str dung nhya
phéthai, gop phan gidmthiéu & nhiém méi trudng.

Tir khéa - Gach khong nung; nhwa PET phé thai; mat da; khoi
lwong thé tich; cwéng dd chiunén

1. Pit van dé

Hangnim nganh xay dung ca nude tiéu thu tr 20 dén
22 ty vién gach, trong s6 d6 gach dat sét nung chiém t01
90%. Véi da phat trién nhu hién nay, thi luong gach can
cho xay dyng trong nhiimg nam tdi la hon 40 ty vién tuong
img voi lwong dit sét phaitiéu thy vao khoang 600 triéu m3
tuong duong voi 30.000 ha dit canh tac s& bi mat di [1].
Trong qud trinh san xuét gach dit sét nung can phai tiéu
thu mot lugng I6n nhién Lidu cha yéu la than da, qua trinh
dbt chay nhién liéu thaira biu khong khi nhiéu chat thai
doc hai, datbiét la CO2, mot trong nhitng tdc nhan 16mn giy
hiéu tmg nha kinh va sy bién ddi khi hau toan ciu.[2] Do
nhirng tac hai tir gach dat sét nung, nén viéc sir dung gach
khong nung thay thé trong cac cong trinh xay dung da va
dangdugc ap dung tai nwdc ta. Hién nay, gach khéngnung
dugc phan loai thanh ba loai chinh: Gach xi mang cét liéu,
gach khi chung ap AAC va gach bé tdng bot. Trong do,
gach xi mangcot lieu chiém hon 70% véi hon 1000 day
chuyén san xuat [3]. Gach xi mang cét ligu dugc san xuat
tir xi mang va cbt lisu nho nhu cat, mat da, qua trinh nay
ciing mot phan anh huong dén viéc khaithac cat, khaithac
da, gay tac dong xau dén moi truong.

Bén canh van d& 6 nhidm mai truong do khi thai gay ra,
Viét Nam va cac nudc trén thé gisi dang dbi mat voi vin
dé 6 nhiém méitruong nuéc, sinh vatséng do rac thainhya
gay ra [4]. Theo khao sat caa T6 chirc Mi truong Thé gidi,
Viét Nam hién dimg thir 4 trén thé gigi vé khéi luong rac
thainhuya, khoang 1.800.000 tin rac thai nhwa thaira moi
nam. Mot trong nhiing van dé kho khin nhét véi rac thai
nhya la kha ning phan hity, phai mat hang triégu nim méi
phan hiy hoan toan rac thai nhya nay. Trong sé d6, nhya
PolyEthylene Terephthalate (PET) thu¢c loai polymer-
ester chiém s6 luong I6n nhéttrong cac loai polymer tong

Abstract - Nowadays, unburnt bricks have been used across the
country to replace burnt clay bricks because compared to bumnt
clay bricks, unburnt bricks have many advantages such as lessuse
of agricultural soil, environmental protection, high automation
capability ... Besides, plastic waste is currently an alarming
problem to the environment not only in Vietham but also all over
the world. Therefore, to solve environmental problems along with
improving some disadvantages of unburnt bricks such as large
volume mass,... this study is aimed at using waste plastic
replace apart of stone dustin the production of unburnt bricks. The
results show that, the maximum PET plastic waste ratio must be
12,5% in order to ensure the standard requirements of execution
and compressive strength. This study indicates the possibility of
reusing PET plastic waste to minimize environmental pollution.

Key words - Unbumt bricks; PET plastic waste; stone dust; volume
mass; compressive strength

hop. Do vay, viéc tai sir dung nhua phé thai nay la mot
trong nhitngbién phap nham han ché viéc dua rac thai nhya
ra moi truong va nhimg tac hai do chung gay ra [5]. Hién
nay viéc tai sir dung nhwya PET vén con han ché, mot sb
dugc str dung lam vat ligu x&y dung [6] - [9] hay trang tri
noi that, cong trinh xanh [10].

Trong nghién ctu nay, nhom tac gia st dung nhya phé
thaithay thé mot phan cét liéu trong san xuét gach khong
nungnham goép phan giam thiéu 6 nhim méitruong do rac
thai nhya giy ra, déng thoi ciing giam viéc khai thac tai
nguyén thién nhién nhu dat, cat. Hon nita, cac yéu cau ky
thuat nhu khéi lugng thé tich, cuong do nén, do hit nuéc
ctia gach vin dam bao theo tiéu chuan Viét Nam hién hanh
vé vit lidu xay dung.

2. Nguyén liéu va thwe nghiém
2.1. Nguyén liéu

_ Trong nghién citu nay, nhém tac gia str dung xi mang
bong Lam PCB40, mat da Da Son, nhua PET phé thai.
Truée khi dua vao nghién cuu, cac tinh chat co ly cua
nguyén liéu duoc kiém tra theo cac tiéu chuan Viét Nam
hién hanh.
2.1.1. Xi mang Pong Lam PCB40

Bing 1. Cdc chi tiéu co Iy xi mdang Pong Lam PCB40

Chi tie Phwong | TCVN Két
1ticu phap thir | 6260: 2009 | qua
Thoi gian bit ddu dong két 45 153
(khéng nho hon) (phut) TCVN
Thoi gian két thuc dong két  [6017:2015
(khang lon hon) (pht) 420 230
Cudng d6 nén 3 ngay tudi TCVN 18 23
(khéng nho hon) (MPa) 6016:2011
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Cuong d6 nén 28 ngay tudi

(khdng nho hon) (MPa)

Do min:

|01—1r$1r:)§;1r(]3 5),09 mm (khong TCVN 10
2 , 4030:2003

- Theo phuong phap Blaine

(khéng nho hon) (cm?/g)

40 50,7

2,35

2800 3400

Cac tinh chit vé co Iy cua xi mang Pdng Lam dugc
trinh bay ¢ Bang 1. Tur ket quanay, so sanh véi tiéu chuan
thi ta co thé thay rang, xi mangPong Lam PCB40 datyéu
cau ky thuat theo TCVN 6260: 2009 va phu hop cho viéc
sir dung trong san xuat gach khéng nung.

2.1.2. Mat da

Matdé 6 m6 d4 Da Son —Pa Nangduoc kiém tra cac
tinh chatcoly theo TCVN 7572:2006 va dugc thé hién qua
cdcBang?2 vaHinhl

Bdng 2. Cdc chi tiéu co' ly mat da Da Son

Bing 3. Cdc chi tiéu co Iy ciia nhwa PET phé thdi

Chi tiéu Phuong phap thir [Két qua

Khéi Iwong riéng (g/em®) 1,38

TCVN 7572:2006

Khéi Iwong thé tich x&p (g/em®) 0,42

2.1.4. Nuoc

Nudc dungdé chétao vira phaidam bao cic yéu cau ky
thuattheo TCVN 4506:2012.
2.2. Thwe nghiém

Trén co sé c~§p phdi cua nha may gach khong nung
bang Hai, Pa Nang, nhém tac gia ti€n hanh thay thé mat
da béng nhya PET phé’théivc'ri ty 1¢ khac nhau vé phin
tram the tich tr 2,5% deén 20%. The tich cua cot liéu (hat
nhua va mat da) dugc tinh bang ty Ié gitta khoi lwong va
khéi lugng thé tich xép. Bang cip phéi duoc chi ra ¢
Bang4. Saudé cap phoidugce tao hinh bang phuong phap
ép bankho voi d6 am 8%, ti€p theo mauduge dudng ho
va do céc tinh chit co Iy sau 3, 7, 14, 28 ngay. Dya trén

Chi ticu Ph?'“ng Két qué két qua va so sanh véi tiéu chuin ky thuat vé gach xay
phap thir dung, nhom tac gid tim ra dugc cap ph01 phu hop vei
Khéi lwong riéng (g/cm®) 2,70 lugng nhya thay thé cho mat da trong cap phdi san xuat
Khi luong thé tich xép (g/em®) 155 gr?Ch'lr{hS/r[l\% nung. 432.11 d6 tiép tuc danh gia do hut nude
D6 hat nude (%) TCVN 0,96 theo TCVN 6355-4:2009. ;
‘ 7572:2006 Khong <Am hon Bdng 4. Cap phoi cho 1m” vita
Ham luong bui, bun, sét mau chuan Ty 1é nhya thay | Xi ming| Matda | Nhwa | Nuéc
Thanh phin bat Dt thématdi (%) | (k) | (o) | (o | (i
0,0 137 2149 0,00 160,0
0 & /. ‘ - 2,5 137 2095 27,46 157,5
10 — 5.0 137 2042 | 5492 | 1550
g 20 — // 7,5 137 1988 82,38 152,5
s X 10,0 137 1934 | 109,84 | 150,0
2 ;‘8 ] 125 137 | 1880 [ 137,30 | 1475
\‘é’ 60 - 15,0 137 1827 164,76 145,0
o 70 17,5 137 1773 192,22 1425
o8 20,0 137 1719 | 21968 | 1400
2 g | ,
100 - 3. Két qua va thao luidn
0 ! Cé séngz(mm) 3 4 5 3.1. Khoi lwong thétich, mau sic va khuyét tit ngoai quan

Hinh 1. Biéu do thanh phan kich thwéc hat mat da Pa Son

Dua vao két qua vé tinh chét co Iy va thanh phan hat
cho thdy mat da Pa Son dat véi yéu ciu ky thuat TCVN
7572:2016,dugc st dung lam cot li€u chinh trong san xuat
gach khongnung.

2.1.3. Nhuwa PET phé thai

Nhuya PolyEthylene Terephthalate (PET) dugc thu gom
tir chainudc udng, rira sach, cit nho véi kich thude khac
nhau nam trongkhoang (0- 5) mm dédam bao phuhop voi
kich thugc cia mat da khi phdi tron vao cap phéi.

Hién nay, Viét Nam van chua ¢6 tiéu chudn nao dé danh
gia cac chi tiéu ky thuat ciia nhya diingtrongsan xuat gach
khéng nung. Trong nghién ctu nay chuang tdi st dung
TCVN 7572:2006 — ¢t lidu cho bé tong va vira dé danh
gi4 2 tiéu chi quan trong cua cdt liéu dung trong san xuét
gach Ia khéi luong riéng va khéi luong thé tich xép cua
nhua va két qua thé hién & Bang 3. So v&i matda, nhya co
khéi luong riéng va khéi luong thé tich nho hon nhiéu.

Bing 5. Két qua do tinh chat ky thugt ciia gach

Ty I¢ nhya thay Khdi lugng thé [S6 vé,t nirt| Mau sic vién

the mat da(%) | tich (kg/L) (vet) gach
0,0 2,339 0 DPdng déu
2,5 2,355 0 DPédng déu
5,0 2,247 1 Déng déu
75 2,254 0 DPong déu
10,0 2,253 1 DPéng déu
12,5 2,108 2 DPdng déu
15,0 2,115 2 Khong ddng déu
17,5 2,091 2 Khéng ddngdéu
20,0 2,004 3 Khéng ddng déu

Tir két qua Bang5 ta thay s0 v6i cap phdi 0% la cap
phdikhdngcé nhya (miu tring) ciia nha may, cac capph01
c6 mat da duoc thay thé tir 2,5% dén 20% nhya PET phé
thai thi khdilugng thé tich ctia timg vién gach giam dan tir
2,34 dén 2,00 Kg/L theo sy ting ciia ham luong nhuya.
Trong khi s6 vét nirt hau nhu khong c6, mau sac ctia gach
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khong nung tuong dbi ddng déu khi thay thé mat da béng
nhya PET tir 2,5-12,5 % (Hinh 2) nhung céc cap ph01 co
(15- 20)% nhua thay thé mat d thi vién gach c6 nhiéu vét
nirt va bé mit vién gach cé nhiéu mau trang cua nhua.
Piéu nay la do ham lwong nhya nhiéu, su lién két gitra xi
mangva cdt liéu giam (Hinh 3). Két qua nay cho thiy, ham
luong nhuwa phu hop nhit cé thé thay thé mat da ma dap
tmg dugc cac yéu cau ky thuat cho gach khong nung la
khoéng VlIO't qua 12,5%.

Hinh 2. Mdu gach khéng nung véi cic cap phéi (0-12,5)% nhua
thay the mat da

Hinh 3. Mdu gach véi cdc cdp phéi (15-20)% nhuea
thay the mat da

3.2. Két qui thi nghiém cwong dp nén

Cac mau gach khéngnung sau khi duc duoc dudng ho
va do cuong do nén sau 3 (R3), 7 (R7), 14 (R14) va 28
(R28) ngay, két qua dugc trinh bay ¢ Bang 6 vaHinh 4.

12,0 0,0
= 100 B el 25
(-9 g 5,0
= 80
€ 7,5
e
= 60 10,0
g —— 125
B -~
5 40 o 15,0
b 17,5

2,0

20,0
0,0 N o
Ngay
3 8 13 18 23 28

Hinh 4. Bgéu dépha’t trién cwdng do cua gach sau 3: 7,14,
28 ngay tuoi €6 ty I¢ nhya thay the mat da tir 0.0% den 20,0%
trong cap phoi vé thé tich
Bing 6. Két qud do cwong dg gach sau
thoi gian dwdng h¢ 3, 7, 14, 28 ngay

Ty 1é nhua thay thé Cwong dé gach (MPa)
mat da(%) R3 R7 R14 | R28
0,0 54 7,2 8,9 11,0
2,5 51 6,8 8,4 10,8

Ho Viét Thing
5,0 5,0 6,5 8,0 10,5
7,5 4,6 6,1 7,5 10,1
10,0 4,2 59 7,3 9,8
12,5 3,8 5,6 7,1 9,5
15,0 35 5,2 6,5 8,9
17,5 3,3 47 6,0 8,1
20,0 2,8 4,2 5,6 7,7

Tir Bang 6 va Hinh 4 ta thiy, cudng d6 chiu nén ciia
gach sau thoi gian dudng ho gibng nhau giam theo chiéu
ting ham lvong nhya thay thé mat ¢a. Chang han nhu két
quacuong do chiunén caa gach sau 28 ngay dudng ho cia
mautring la 11 MPa, saud6 giam dan tir 10,8 MPa xudng
7,7 MPa khi nhya PET thay thé mat da tang tir 2,5% dén
20%. Két qua nay hoan toan phu hop véi két qua vé khuyét
tatngoai quan cua gach dugc cho ¢ Bang5. Cuong do chiu
nén cua gach giam 1a do hién dién cua nhya lam giam sy
lién kétgitta c4c cau tir trong gach ciing nhu 1 tingdo x5p
(xem két qua do hat nuéc). Ngoai ra, toc do phat trién
cudng do ctia cac mau so véi mau chuan (mAu tring) sau
c4c thoi gian dudng ho 1a twong dbi gidng nhau (cac dudng
gin song song v6i nhau). Pidu nay cho thdy, viéc thém
nhuya vao chi anh huéngdén cuong d6 chiunén chir khong
anh huong dén toc d6 phat trién cuong do.

3.3. Két qud thi nghiém d¢ hit nwéc

14,00 1 12,79
12,01

= 12,00 - 1035 1096 11,10 11,20
s ga1 984 C

10,00 - d
- 8,88
2 8,00 -
s
- 6,00 -
=
= 4
- 4,00
(o] 2,00

0,00

0,0 25 5,0 7,5 100 125 150 17,5 20,0
Cap phoi

Hinh 5. Biéu dé dé hit mede ciia cac mau gach khong nung

Dé dam bao yéu cau ky thuat cua gach xay dung, do hat
nudc cua caC Mau gach voi ham lwong nhya khac nhau
duoc danh gia. Két qua chira rang, do hit nuéc caa gach
ting dan v6i sy ting ham luong nhya (Hinh 5). Cac cép
phdi (2,5 — 15)% nhya thay thé dat d6 hut nudc theo yéu
cau ciia TCVN 6355-4:2009 (khong 1on hon 12%), trong
khi d6 cac cip phdi co ham lwong nhya thay thé tir 17,5%
dén 20,0% c6 do hat nudc cao hon yéu cau caa TCVN
6355-4:2009. Két qua nay hoan toan phu hop véi két qua
vé cudng d6 chiu nén ciia mau.

4. Két luan

Qua cackét qua vé khdilwong thé tich, khuyét tat ngoai
quan, mau sic, cuong dd chiu nén, dd hut nude cua cac
mau gach khéng nung c6 nhya PET thay thé mat da tir
0 dén 20%, ta rit ra dwoc kétluan sau: Nhya PET phé thai
6 thé thay thé cot liéu désan xuét gach khéongnungcho ra
vién gach dam bao cac yéu cdu k¥ thuat vé gach khong
nung theo tiéu chuén Viét Nam vé vat liéu xay dung. Tur
két qua thu dugc trong nghién ciru nay ta thiy, cap phdico
12,5% nhya thay thé mat da Pa Son 1a phu hop nhit vi cap
phdi nay vira thay thé duoc lvong nhya I6n nhét vira dam
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bao cactinh chit, yéu ciu ky thuat cua gach khong nung.

Céc tinh chatky thuat ciia mAu gach san pham ¢6 125%
nhya PET thay thé¢ matda ba Son:

+ Khoi lugng thé tich: 2,108 kg/L giam 231g/L so véi
gach khongco nhya thay thé (2,339 Kg/L).

+ Cuong d6 nén sau 28 ngay: 9,5 MPa > 7,5 MPa.

+ D6 hut nude: 11,10% < 12%.

Viéc st dungphua PET phé thaithay thé mot ph?m mat
da trong san xuat gach khong nung chua ting duoc ung
dung tai Viét Nam, do vy nhiing nghién ctru chi tiét hon
can dugc thyc hién dé c6 thé tng dung mdt cach hi€u qua
trong tuong lai.

Loi cdmon: T4c gia xin cam on Bui Van Gia Phatva Chau
Thi Hong Phong16p 15H14 va congty Bé tong Pang Hai
da diéu kién thuan lgi cho viéc thuc hién nghién ciu nay.
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