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TOM TAT

Nghién ctru kha ning tai sir dung bot nhua thai tir qué trinh khoan, cit san xuat cic bo
mach dién tr lam gach bé tong tmg dung trong xay dung va so sanh chung véi cac nhdém san
phim cung loai theo tiéu chuin Viét Nam. Két qua nghién ctru budc dau cho thiy bing
phuong phap c6 dinh hoa rén xir Iy chat thai, cac san phim déng rén bot nhya thai tir qua
trinh san xuat bo mach dién tir hiu nhu dap Gng t6t vé do ro ri dong (Cu) cho phép theo
phuong phap ngam chiét doc tinh (Toxicity Characteristic Leaching Procedure — TCLP),
cudng d6 nén cao dbi véi nhom san pham déng ran bang xi mang ty 1¢ phéi tron xi mang:bot
nhua thai 1a 70:30 v&i ty 18 nude:xi ming 13 55:100. Cac san pham gach bé tong dong ran tur
bot nhya thai cho két qua phan tich d6 ro ri Cu, 4o bén nén dap ung yéu cau moi truong, mau
mi san pham pht hop véi TCVN 6477:2011 vé cuong do nén yéu cau 16n hon 5 Mpa va do
hat nuée nho hon 14%.

Tir khéa: Bo mach dién tir, ¢d dinh hoa rin, tai ché bot nhya, vat liéu xay dung.
1. MO PAU

Su phat trién nhanh chéng cac san phdm dién va dién tir trong nhitng nam gan day di va
dang gay ap luc rat 16n d6i véi cac nudc dic biét 1a mot sé nude trong khu vuc chiau A nhu
Trung Quéc, Campuchia, An DP9, Thai Lan, Malaysia ciing nhu Viét Nam vé van dé thai bo.
Theo Théng tu 36/2015/TT-BTNMT vé quan 1y chét thai nguy hai Viét Nam [1], chat thai
dién tir d3 duoc dua vao nhom chat thai nguy hai voi ma sé quan 1y 190205 va 190206 - cac
thiét bi dién, dién tir va chat thai tir hoat dong san xuat, lp rap thiét bi dién, dién tir nhung
chung lai chua dugc phan loai hodc tach riéng khoi cac loai chat thai rin khac. Rac thai dién
tir dugc chia lam hai loai: (1) rac thai phat sinh sau khi str dung cac linh kién, thiét bi dién tu
va (2) chit thai phat sinh trong qua trinh san xuat cac thiét bi dién, dién tr nhu bot nhua qua
trinh khoan cit ban mach chira Cu, nhya, soi thuy tinh, ban mach 15i, cac linh kién dién tu,.
Hau hét cac co s tai ché, thu gom phé liéu chi tan dung nhém chat thai (1) va chua quan tam
nhom (2), trong khi khéi lugng nhom (2) co thé phat sinh rat 16n theo nhu ciu phat trién
cong nghé cua xa hoi. Mot luong 16n bot nhwa thai tir qua trinh san xudt cling nhu qué trinh
thai bo cac san phdm bo mach dién tir sau khi sir dung dwoc xir 1y chii yéu bang phuong phép
dbt va chon 1ap 1am phat sinh chét thai thi cAp va gdy lang phi tai nguyén [2].

CAu tao cua cac ban mach dién tir thong thuong bao gém chip, cac két ndi, tu dién,. ..
Ma&i linh kién déu dugc ché tao voi nhiéu loai vat liéu khac nhau va thong thuong bao gdm
hai thanh phan chinh: phi kim loai (70-80%) va kim loai (20-30%). Trong do, thanh phan phi
kim loai gom: nhya chiu nhiét (nhua epoxy), soi thuy tinh, nhya, phu gia gia c¢b va thanh
phan kim loai gdm: Cu (16%), Zn (4%), Fe (3%), Ni (2%), Ag (0,05%), Au (0,03%),
Pd (0,01%) [3]. Theo Veit et al.(2006) va Zeng et al.(2015), bot nhya phat sinh tir cac ban
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mach dién tir dugc nghién ciru, tai ché, tai sir dung chu yéu bang cac phuong phap vat 1y nhu
phan tach, tir tinh, cd dinh héa ran,... va phuong phap héa hoc nhiam pha hily mach polymer
thanh dang monomer don gian hodc thanh cac hoa chét hitu dung théng qua cac phan tmg
trong qua trinh d6t (nhiét phan), khi hoa,... [4, 5]. Franz (2002) da nghién ctru tai ché thanh
phan nhya chju nhiét, nhwa déo trong bot nhwa nhu chit dén dung cho cic san pham nhua
epoxy nhu son, keo, cac do trang tri va trong vét lidu xay dung [6].

Mot sb tac gia khac nhu Mou et al.(2007) va Zheng et al.(2009) da gidi thiéu phuong
phap méi, do6 la bd sung bot nhya st dung dé thuc hién cac mé hinh, cac bang nhya
composite va cac san pham lién quan bang cach thém vao mot sb phu gia phu hop [7, 8].
Theo do, bt nhua dugc sir dung nhu chit don dé tang cuong do bén udn, kha nang dan hoi
cua cac vat liéu. Thanh phﬁn bot nhua duge bd sung 1én dén 30% theo trong luong ctia mot
ban mach PCBs ma khong vi pham phap luét Vé mdi truong. Viée san xuat cac khudn duc
bang nhya phenolic di lam tang dang ké bot go chat don hiru co trong qua trinh san Xudt,
trong khi sy can kiét cac nguén tai nguyén go va sy tang gia cia bot go ngdy cang cao.
Chinh vi vay, bot g0 1a mot thach thie cho viée san xuét cac khudn duc phenolic dong thoi
bao v€ nguodn tai nguyén go va giam chi phi nguyén li¢u. Guo et al.(2009) da nghién cuu su
dung bt nhya thai nhu chit don trong qud trinh san xuit khuon dic phenolic dai dién cho
mdt phuong phap day hira hen dé giai quyét 6 nhiém moi trudng va giam chi phi cua cac
khuon dac bﬁng nhua phenolic [9].

Mou et al.(2007), Panyakapo et al.(2008) va Siddique et al.(2008) da nghién cuu su
dung bot nhya thai ng dung trong xay dung, dic biét 1a cac san phém bé tong nhe néu
chung dugc pha tron ding cach [3, 10, 11]. So véi cac vat liéu bé téng truyén théng bao gom
cac thanh ph'?ln xi mang, cat, da, nudc,... bot nhya thai co vu diém nhe, cAu trac hat déng
nhat va trong thanh ph'?m bot nhya thai ¢ lugng si thiy tinh chiu nhiét 1a mot vu diém nodi
troi dé toi da héa d6 bén udn, d6 bén nén, kha niang chiu nhiét cua vat lidu ing dung trong
xdy dyng. Ciing theo Mou er al.(2007), cho biét c6 rat nhiéu loai mé hinh, tim 6p lat
composite dugc st dung dé trang tri chu yéu lam bﬁng thach cao, nhua hodc cac vat liéu
khac. Tac gia da chira réng bot nhya thai tir PCBs ¢6 nhiéu dic diém tuong tu hodc t6t hon,
trong d6 c6 nhimng vu diém 1a trong lwong thép, khong thAm nudc, d& dang dinh hinh va cd
sttc bén co hoc nho 16p soi thuy tinh, vi vay n6 co thé duoc sir dung thay thé cho mot s6 méo
hinh, d6 trang tri,... bang cach thém vao mot s6 chat két dinh va xi mang trang tri véi ty 18
phu hop [3].

Nhu vdy, vu diém ndi bat cia phuong phap hoa hoc 14 loai bo duge hau hét cac thanh
phén kim loai nang ddc hai trong bot nhyua thai, nhung nhugc diém cua phuong phép lai ton
kha nhiéu chi phi trong viéc dau tu cong nghé va k¥ thuat van hanh. Trong khi d6, phuong
phap vat 1y don gian, thiét thuc, thiét bi dau tu va chi phi ning luong thap va kha ning tng
dung cac san pham lam tir bot nhya thai da dang. Vi vy, dinh hudng cta viéc nghién ctru tai
ché bot nhua thai thanh cac san pham co ich d6i voi xa hoi thay vi d6t hay chon lap chi méi
bét dAu va 1a thach thirc 16n ddi véi xa hoi cing voi su phat trién cac san phdm cong nghé
méi O at trén thi truong hién nay.

2. NQI DUNG NGHIEN CUU

2.1. Déc tinh bt nhwa thai nghién ciru

Bot nhya thai sir dung trong nghién ciru dugc iy tir qua trinh khoan, cit san xuét bo
mach dién tir cia cong ty Fujitsu Viét Nam, do d6 thanh phan ban dau cua bot nhwa thai cha
yéu 1a nguyén lidu ché tao nén dé ban mach dién tr bao goém: nhya ctng va s¢i thuy tinh
(70-80%), Cu kim loai (20-30%) va mot s6 phu gia gia c6 [3]. Tién hanh ldy mau, phan tich
mot s théng s lién quan dén didc tinh vat 1y va hod hoc ctia bot nhya thai dé khang dinh
nhiing tac hai clia chét thai nghién ctru dén méi trudong néu khong qua xir 1y hodc tai st
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dung. Két qua phén tich & Bang 1 cho thiy bot nhua thai nghién ciru ¢ do 4m thép, khf)i
lugng riéng nhd, nhe nén chiém the tich luu trir 16n, ddc biét ham lugng Cu cao ¢ ca hai dicu
kién phan tich nguyén mau va ngam chiet doc tinh theo phuong phap TCLP.

Bdng 1. Dic tinh vat Iy va thanh phan hoa hoc trong bot nhya thai nghién ctru

QCVN QCVN
Thong s6 Phuong phap phan tich | BVT | Kétqua 07:2009/ | 03:2015/
BTNMT | BTNMT
<2 hoac
pH TCVN 5979:1995 - 7,94 — 8,05 s ]
Do 4m TCVN 6648:2000 % 1,88 - -
Khdi lugng riéng | TCVN 4195:2012 g/em’ 0,9 - -
USEPA SW 846 Method
. 3050B & EPA 2007 | M&ke | 161.000 - 100
u
USEPA SW 846 Method
1311 -TCLP mg/L 606 - -

Péng (Cu) tuy khong duoc xép vao nhom chat thai nguy hai theo QCVN
07:2009/BTNMT v& ngudng chat thai nguy hai, nhung khi so sanh theo QCVN
03:2015/BTNMT vé gidi han cho phép cua mot s6 kim loai ning trong dat thi két qua dong
(Cu) ctia mau vuot gap 1.000 1an so véi tiéu chuan cho phép 1a 100 mg/kg ap dung ddi véi
dat dan sinh. Bén canh d6 ham lugng Cu ngam chiét theo TCLP ciing vuot gip 6 lan so véi
tiéu chuan cho phép 1a 100 mg/L so sanh theo QCVN 01:2009/BYT vé chat lugng nudc an
udng. Do d6, dé xem xét hidu qua xur 1y va kha nang ti sir dung chit thai, ngoai chi tiéu do
bén nén cla san phém, can khao st do ro ri Cu sau khi ¢d dinh hoa ran.

2.2. M6 hinh nghién ciru

Bing phuong phap ¢b dinh hoa ran xtr Iy chat thai, bot nhya thai trong nghién ctru duoc
sang ray bang thiét bi sang ray (Hinh 2a) dén kich thugc hat nho hon 5 mm [12], sau d6 thuc
hién phdi tron voi chit phy gia, ¢ khuon déng rin nhu mé ta trong Hinh 1. San pham dong
ran sau 28 ngay bao dudng sé duoc kiém tra d6 bén nén va do ro ri Cu dé danh gia hiéu qua
xu ly.

. . Sang, ray Lo Do
—br
Bot nhya thai (d <5 mm) Phoi tron khuén >

Hinh 1. So @b thi nghiém nghién ctru

Ngoai viéc phai dap Gmg tiéu chudn d6 bén nén theo cac khudn chuan trong xay dung
(Hinh 2b), muc tiéu san phdm hoa rin hudéng dén cac vat liéu trang tri st dung nhu gach bé
téng trong san vuon, via hé. Mot sé khuon trang tri st dung trong nghién ciru duoc thyc hién
nhu mo ta trong Hinh 2c¢ va 2d.

Hinh 2. Thiét bi sir dung trong nghién ctru
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Do 10 ri Cu dugc xac dinh theo phuong phap TCLP EPA 1311 cta Cuc Bao v¢ Moi
truong My [13]. Phuong phap nay dugc st dung rong rai dé danh gia hiéu qua cua qua trinh
hoa ran. Trong phuong phap nay khéi hoa rin duoc nghién, sau dé sang qua sang co kich
thudc 16 9,5 mm. Phan lot sang s& dugc ngdm véi dung dich acid acetic 0,04 M theo ty 1¢
long:ran 13 20:1 trong thiét bi trich ly v6i s6 vong quay 30 vong/phat & 22 °C trong 18 gid.
Dung dich trich ly duoc loc qua gidy loc thuy tinh 0,6 - 0,8 pm, st dung nuée qua loc dé
phan tich thanh phin Cu di duoc trich ly trong dung dich. D6 bén nén va d6 hat nuée duogc
xac dinh dga theo TCVN 6476:1999 [14] va TCVN 6355 - 4: 2009 [15].

2.3. Noi dung nghién ctru

Xi mang Portland PCB40 duoc st dung trong nghién ctru dé khao sat anh huéng cua
qué trinh hoa rén tao san phiam gach bé tong tmg dung trong xay dung. Noi dung khao sat
bao gébm bén thi nghiém: (1) Xac dinh su phén b kich thudc hat ciia bot nhya thai, (2) Khao
sat anh huong ciia thanh phan cdt lidu, (3) Khao sat ty 18 ph01 tron gitra xi ming va chat thai,
va (4) Khdo sat anh huong do luong nude phdi tron. Panh gia chat luong san pham dong ran
qua chi tiéu vé& cudng do nén va do ro ri Cu cho phép theo EPA [16] v6i cudng d6 nén 16n
hon hodc bang 3,5 Mpa, do ro ri Cu theo TLCP nhé hon 100 mg/L va dap tng
TCVN 6477:2011 - gach bé tong [17]. Dé danh gia do tin cdy cua thi nghiém, mdi thi
nghiém duoc thuc hién 5 miu, mbi mau duoc lap lai 3 1an phan tich.

3. KET QUA VA BAN LUAN

3.1. X4c dinh thanh phan kich thuéc hat

Két qua khao sat sy phan bd kich thude hat ctia bot nhya thai Hinh 3 va Hinh 4 cho théy
kich thudc hat phan bd khong déu, léch vé phia cac hat co kich thudc nho (0,14 - 2,5 mm), hat
c6 kich thuéc nho6 hon 0,25 mm chiém ty 18 cao nhat trong tong sd cac kich thude hat va khi so
sanh v6i TCVN 7570:2006 vé cbt lidu cho bé tong va vira xdy dung - yéu cau k¥ thuat (18],
kich thudc hat nay hoan toan thoa man yéu cau dbi v6i cbt liéu min sir dung trong qua trinh ¢
dinh hoa ran bang xi mang. Nhu vay, cd thé sir dung bot nhya vai kich thude hat nho hon
0,25 mm lam c6t liéu min thay thé cat trong bé tong xay dung va xem xét hiéu qua sir dung
kich thudc hat nay cting véi cac yéu té anh hudng dén qua trinh ¢d dinh hod rén xir Iy chét thai.

—@— Lwong sot
Lpdssmm 120% tich uy téi
0 thiéu
60

0,63<d<0,25mm 2,5<d<1,25mm

< 100%

d<0,25mm 5<d<2,5mm

e —@— Luwong s@t
tich luy toi
da

80%
60%

40% Lwong sot
tich luy

cla bot
nhya thai

0,14 0,25 0,63 1,25 2,5 5,0
Kich thwéc 16 san (mm)

Lwong sét tich luy (%)

N
o
X

o
xR

1,25<d<0,63mm

Hinh 3. Biéu db phan b kich thudc hat Hinh 4. Biéu d6 so sanh kich thudc hat
cua bot nhya thai theo TCVN 7570:2006
3.2. Anh huéng c6t liéu sir dung trong qua trinh phéi tron

Két qua thi nghiém khao sét kich thudc hat cta bot nhua cho thiy bot nhua c6 thé duoc
su dung lam cot li¢u thay theé cho cat min trong qué trinh dong ran bé tong. Str dung khuén
chuan co6 kich thudce 10 x 10 x 10 cm, khuén kép ba cé thé cung luc diic dugc 3 mau ti€u
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chuan dé khao sat cuong d6 nén cho moi mau. Thi nghiém xem xét anh huong cua bt nhya
thay thé cot liéu cat trong qua trinh phéi tron duogc tién hanh bang cach ¢ dinh lugng xi
mang & cac mau va diéu chinh ty 1& % khdi luong cat:bot nhya, va két qua thi nghiém duoc
thé hién trong Bang 2.

Bdng 2. Anh huong do c6t lidu st dung trong qué trinh déng ran

Do bén nén (Mpa) Do 16 1i Cu (mg/L)
£ Tiéu Tiéu
1.~ | % khoi lugng . A
Kfngllfu ximang:cat:bot I\é;(?c chuan TCVN chuAa.n
hua thai 0 £ - (%) moi £ s mo1
e fhat Ketqua™™ | ong |6477:2011| KA eng
theo theo
EPA EPA
X1-0 100:100: 0 50 | 4,40+0,255 0
X1-1 100:80:20 50 4,35+0,262 54,3 +6,777
X1-2 100:60:40 50 | 4,46+0,141 67,2+ 5,909
>3,5 >5 <100
X1-3 100:40:60 50 | 4,49+0,115 79,2 £ 8,263
X1-4 100:20:80 50 3,63 +0,034 71,546,226
X1-5 100:0:100 50 3,30+ 1,352 107,2 + 11,607

®: Trung tam K¥ thudt tiéu chuén do ludong chit luong 3 (Trung tdm 3), 2017.

Két qua phan tich cho thiy v&i % luong bot nhya cho vao dé thay thé cat trong qua
trinh phdi trén d6 bén nén ting dan va 16n hon so véi tiéu chuin moi trudng cho phép theo
EPA [16], cao nhat & mau c6 ty 1& xi mang:cat:bot nhua thai bang 100:40:60 (4,49 Mpa).
Tuy nhién, khi thay thé hoan toan cét béng bot nhwa & mau co ty 18 xi mang:cat:bot nhya thai
bang 100:0:100 thi két qua phan tich do bén nén thap dot ngdt xudng 3,3 Mpa. Cac két qua
phan tich ciing cho thay khi thay doi ty 18 ph01 tron giira cat va bot nhya ¢ cac mau do bén
nén chénh léch gitra cac mau khong dang ké, do ro ri Cu khong phu thude vao do bén nén ma
phu thudc vao lugng bot nhua cho vao mdi mau, khi ting lwgng bot nhua thi do bén nén
giam ddng thoi d6 1o ri Cu ting 1én ¢ hai miu X1-4 va X1-5. Nhu viy, qua két qua thi
nghiém 1 c6 thé két luan cot liéu cat, bot nhya va ty 1& phdi tron giita ching khong phai 1a
yéu tb chinh quyét dinh chat lugng san phdm dong ran ma chit luong san pham ho4 rin phu
thudc vao cac yéu td khac nhu ty 1€ xi mang:bot nhya thai, nudc.

3.3. Anh huéng ciia ty 1¢ phoi tron xi ming:chat thai

Ty 1& phdi tron giita cat va bot nhua khong phai 1a yéu té chinh anh huong dén chét
lugng san phém doéng ran mic du d6 bén nén va d6 ro ri Cu & mot sd mau van dat tiéu chuin
mdi trudng cho phép theo EPA [16] nhung chwa dap tmg yéu cau san pham déng rin phu
hop véi tiéu chuan gach bé tong theo TCVN 6477:2011 [17]. Do d6, thi nghiém khao sat anh
hudng cua ty 1¢ phéi tron gilta xi mang:bdt nhua duoc thuc hién dé danh gia khi khong sur
dung cat 1am cbt liéu, nhung ting dan ty 18 xi mang:bot nhwra dé xem xét cuong do nén co ap
dung duoc cho san phim gach bé tong yéu cau méac 16n hon 5 Mpa. Qua trinh khao sat dugc
tién hanh bang cach diéu chinh ty 1¢ xi ming:bot nhya thai, lugng nuée dugc thém vao phu
thudc vao lugng xi mang dugc diéu chinh & mdi mau theo ty 1 nudc:xi mang tiéu chuén 1a
1:2 [19]. Két qua phan tich cudng d¢ nén va d¢ 1o ri cia mdi mau nhu Bang 3.
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Bang 3. Anh hudng cta xi mang dén qua trinh phéi tron

) 9% khdi Do bén nén (Mpa) D6 16 1i Cu (mg/L)

lfi(é}; lugng Nudc in 2 A %

2| ximang:bot | (%) o | Tuchudn ey . Tiéu chuan
it nhura thai Ket qua mOL IUONG | 17511 Két qua moi trudng

) theo EPA ’ theo EPA

X2-1 40:60 20 1,8+0,015 156 +£2,351
X2-2 50:50 25 3,3+0,075 107,2 £1,252
X2-3 60:40 30 | 4,8+0,188 >3,5 >5 93,2+2,050 <100
X2-4 70:30 35 5,340,025 66,3 + 0,028
X2-5 80:20 40 | 7,7+0,095 20,8 + 0,814

®: Trung tdm 3, 2017.

Két qua Bang 3 cho thay khi khong st dung cét trong qua trinh phdi tron nhung ting
dan ty 1€ xi mang:bot nhya thai thi do bén nén tang dan va do ro ri giam rd rét, cao nhét &
mau phéi tron c6 ty 1€ xi mang:bot nhya thai la 80:20 (7,7 Mpa va 20,8 mg Cu/L) va thép
nhit & mau c6 ty 1& xi ming:bot nhua thai 1a 40:60 (1,8 Mpa va 156 mg Cu/L). Ca hai mau
phéi tron & ty 18 xi mang:bot nhya thai nho hon 1 1a X2-1 va X2-2 déu khong dat tiéu chuan
mdi truong vé do bén nén va do ro ri Cu cho phép. Ca ba miu X2-3, X2-4 va X2-5 déu cho
két qua d6 bén nén cao (I6n hon 3,5 Mpa) véi d6 10 ri Cu thap hon so véi tiéu chuan (nho
hon 100 mg/L) va khi so sanh v&i tiéu chuan san phdm dap tmg theo TCVN 6477:2011-
gach bé tong chi c6 2 mau X2-4 va X2-5 dat yéu cau vé do bén nén (16n hon 5 Mpa). Xét vé
chi phi kinh te va loi ich moi truong cho thidy mau X2-4 véi khoi lugng xur Iy bot nhua nhiéu
hon nhung van dap g cic yéu cau mdi trudng va chét lugng san pham.

3.4. Anh hwéng béi lwgng nrée phdi tron

Nude dong vai tro rat quan trong trong qué trinh thiy phén cua xi mang. Néu it nudc,
hd vita kho, khé thi cong, bé tong khong phat trlen duogc hét cuong dg, néu nhiéu nudc hd
vira nhao, d& thi cong, nhung bé tong s& 1au phat trién cuong do, tén kém nhiéu hon [20]. Ty
1€ nude:xi mang trong qua trinh ¢ dinh hoa rdn chét thai thuong dao dong tu 0,4 - 0,6 [21].
Dua theo két qua do bén nén va dd ro ri Cu thép & mau co ty 1¢ xi mang:bot nhua thai 70:30
tir thi nghiém muc 3.3, thi nghiém khao sat anh hudng ctia nude phdi tron dugc tién hanh voi
viée diéu chinh luong nudc ting giam 5% so véi lwong nudc ban dau va dugc kiém chimg
cuong d6 nén mau cung ty 1é nhung chi dung xi mang va cat nhu trinh bay trong Bang 4.

Két qua khao sat giita mau thai va mau ddi chimg ¢ cung ty 18 phéi tron cho thiy ban
dau khi luong nude chua du dé thuy phén hoan toan xi mang trong hon hop cho cuong do
nén cua khéi rén thap. Khi tang dan luong nudc st dung, dén gia tri t6i wu thi cudong do cua
khdi ran ciing ting theo rat nhanh. Sau khi dat gia tri t6i wu, néu tiép tuc tang lwong nudc sir
dung thi cuong do cua san pham hoa ran giam dan, nguyén nhén 1a lac nay luong nude ty do
trong mau 16n, khi nuée bay hoi s€ hinh thanh cac 16 rong trong cau truc. Khi chiu cac ap luc
tang cao tir bén ngoai, kh01 ran s€ bi vO tur bén trong cac cau truc rong nay. Luong nudc cang
nhiéu twong tng vai s6 16 rdng cang cao va kha nang dé khdi rén bi pha v& cang 16n.
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Bang 4. Két qua khao sat anh hudng ctua nuée dén qua trinh phéi tron.

Do bén nén (Mpa) Do 10 1i Cu (mg/L)
Ky | oknoi | Ty Ticu Ticu
hiéu . hfong . NUOC:XI ) . chuén TCVN ) chuén
mau x1n}ang.cat. mang Két qué( ) méi Két qua mbi
bot nhya (%) truomg 6477:2011 trromg
theo EPA theo EPA
X3-0 40 12,0+0,1527 0
X3-1 45 22,9+0,1527 0
X3-2 70:30:0 50 34,6 +0,3511 0
X3-3 55 41,6 +0,3000 0
X3-4 60 13,8 +0,1732 0
> >
X3-5 40 | 33+0,095 33 > [1064+0450 | =100
X3-6 45 4,740,076 98.5 + 0,600
X3-7 | 70:0:30 50 53 40,265 66,3 % 0,585
X3-8 55 5,6 £0,051 60,6 £ 0,416
X3-9 60 4,140,130 97,640,513
®: Trung tam 3, 2017.
45 6 - 120
40
~ 35 @5 . oo 100A
5 30 s 4 N\ L 80 E‘D
5 5(5) £ 3 o L 60 =
-5 & =
S 15 <2 L 40 o
210 g -
5 _ 1 - 20
0 A . o ] 0 Lo
40 45 50 55 40 45 50 55 60
Ty 1€ nudce (%) Ty 1€ nude (%)
Ximang:cat @& Ximang:bot nhya thai D) bén nén (Mpa) Do 10 1i (mg/L)

Hinh 5. Su thay d6i cudong d6 nén cia san
pham déng ran theo céc ty 1¢ nudc khac nhau

Hinh 6. Sy phu thudc cua d9 ro ri theo cac
cuong do nén mau khac nhau

Két qua nghién ctru cho thiy khi ty 16 phdi tron gitta nude:xi mang 55:100 thi cudng do
nén va do ro ri Cu tét nhat (5,6 Mpa va 60,6 mg/L), dap (ng yéu cau cho phep vé moi truong
va d bén nén trong san pham gach bé tong theo TCVN 6477:2011. Bén canh tiéu chuan vé do
bén nén, d6 hat nude ciing 1a mot tiéu chuin dé danh gia chat luong san phim gach bé tong.
Két qua phan tich d6 hut nude ctia mau 1a 12,4%, thép hon 2,6% so véi TCVN 6477:2011 ap
dung ddi véi nhém gach bé tong Mac 3,5 Mpa - 7 Mpa (nho hon 14%).

Dua trén cac két qua khao sat vé cdt liéu, ty 1€ xi mang:bot nhya thai 70:30 va ty 1€
nude:xi mang 1a 55:100, tién hanh déng khudn mét sd san pham véi kich thudce chuan theo
TCVN 6477:2011 d6i v6i mot s6 gach bé tong trang tri 16t dwdng via hé, sin vuon nhu trong
Hinh 7. K&t qua phén tich cudng do nén va do ro ri & Bang 5 cta cac san pham déng ran dap
(g tiéu chuan méi truong va tiéu chuan gach bé tong theo TCVN 6477:2011.
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Hinh 7. San phdm gach bétong tir bot nhua thai

Bdng 5. Két qua phén tich chat lugng gach bé tong tir bot nhya thai

B Két qua
Khuoén mau : "
Do bén nén™ (Mpa) | D6 hut nude (%) Do 1o ri Cu (mg/L)
Con sau 7,7 12,3 60,0
Luc giac 6,2 12,1 61,2
Ngbi sao 53 13,1 62,3

®: Trung tam 3, 2017.

Tir cac két qua khao sat v6i qué trinh ¢b dinh hoa rin bang xi mang, két qua nghién ctru
budc déu cling dugc so sanh véi mot sd nghién ctru khac cung phwong phap duoc trinh bay
tom tit trong Bang 6 cho thiy phuong phap cb dinh hoa rin tai sir dung bot nhya thai tir qua
trinh khoan, cat san xudt bo mach dién tir lam vat liéu trang tri cach nhiét dap img yéu cau
moi truong vé do ro ri Cu cho phep. Bén canh do, cac san pham déng ran cho cuorng do nen
dap ung tot tiéu chuin san pham gach bé tong theo TCVN 6477:2011. Trude viée san xuét
ngdy cang nhiéu cac thiét bi dién va dién tir nhu hién nay, sy thu h01 va tai ché, tai s dung
céc chat thai tir qué trinh san xuat hay thai bo cac thiét bi dién rt co y nghia vé mat moi
truong va tao chi phi cho xa hoi vé viéc tai str dung cac san pham tai ché.

Bang 6. So sanh két qua nghién ctru véi mot s6 nghién ctru da cong bo

Keét qua so sanh

Mou et al. (2007) [3]

Yanhong Zhen ef al.
(2008) [22]

Sohaib et al. (2015)
[23]

Nhom nghién ciru

- S dung xi mang,
silicate va hd dan.

- Céc san pham tai
ché trong nghién
ctru: cac mo hinh,
gach bé tong, tam
nhya composit,
mai chéo.

- Ty 1& phdi tron
t6t nhit cho hiu
hét cac san phim
¢6 ty 18 chat thai
thém vao 30%.

- Sir dung thanh phan

phi kim loai trong
cac ban mach thai
lam chit don dé san
xuét tAm nhua
composite lam tur
nhua polypropylene.
Luong bdt nhya dua
vao tbi da 12 30% .

Bot nhya 1a mot chat
don day hta hen
trong qua trinh san
Xuét ting cudng chat
luong nhua

polypropylene.

San xuit tim
composit tir hdn hop
bot nhya va PVC.
Kich thudc hat nhua
st dung trong nghién
ctru 500 pm, ty 1€
bot nhya ting dan tir
5%, 10%, 15%,
20%, 25% va 30%.
Két qua nghién ctru
cho ty 18 phdi tron
tot nhat 1a 20% déi
v6i nhom san pham
PVC-bot nhyra.

Str dung xi mang.

Kich thudc hat st dung
trong nghién ctru nho
hon 0,25 mm. Luong
bot nhyua phéi tron cho
cac chit dong rén su
dung cho san pham tot
nhét & ty 1& thém vao
30%.

D6 1o ri Cu thap.

Mot s6 san pham dong
rén dap ung voi tiéu
chuin Viét Nam vé xay
dung va 1a mot chat thai
¢6 kha ning thu hoi, tai
ché, tai sur dung tri¢t dé.
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4. KET LUAN

Phuong phap c¢6 dinh hoa rin véi chat dong rin thong dung nhu xi ming c6 thé ap dung
dé tai ché, tai sir dung bot nhua thai tir qué trinh san xuat bo mach dién tir lam vat liéu trang tri
g dung trong xay dyng, vira tiét kiém chi phi xtr Iy méi trudng vira tao loi ich kinh té cho xa
hoi do cac san pham dugc tao thanh. Két qua budc dau dua ra nhitng két luan: Khi ting luong
chat phy gia dong ran va giam lugng chét thai thi do bén nén ctia cac miu déu ting theo dong
thoi do ro ri giam; Céac san phdm dong rin bang xi ming dap tmg tiéu chuin méi trudng cho
phép va san phim gach bé tong xay dung theo TCVN 6477:2011 & ty 18 phdi tron xi ming:bot
nhya thai tuong Gmg 70:30 véi ty 18 nude:xi mang phdi tron 55:100 cho két qua cuong do nén
16n hon 5 Mpa, d6 ro ri Cu nhd hon 100 mg/L va 6 hut nude nhd hon 14%.
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ABSTRACT

REUSE OF PLASTIC POWDER WASTE FROM PRINTED CIRCUIT BOARD
MANUFACTURE TO MAKE BRICKS USED IN CONSTRUCTION

Ngo Thi Thanh Diem*
Ho Chi Minh City University of Food Industry
*Email: diemntt@cntp.edu.vn

This paper studied the possibility of reusing plastic powder waste from the drilling,

cutting in printed circuit boads to make concrete bricks used in construction and compare
them with other product groups of the same type according to Vietnamese standards. The
initial results showed that using the stabilization and solidification method, the solidificated
products were almost well-suited for the Cu leakage allowed by TCLP method, high
compressive strength at ratio cement:waste was 70:30 with standard water:cement ratio of
55:100. Bricks made from powder plastic waste met the environmental requirements of Cu
leakage analysis, compressive strength and design in accordance with TCVN 6477:2011
regarding compressive strength required more than 5 Mpa and water absorption rate of less
than 14%.

Keywords: Printed circuit boards, stabilization-solidification, recycled plastic, construction
products.
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