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Nghién clu ché tao gach khéng nung
tlr ngudn chat thai rdn vo co
trong c6ng nghiép san xuat bot gidy va gidy

W TS. BUI THI MAI ANH - Truéng Dai hoc Giao théng van tdi

TOM TAT: Trong bai bao, chét théi rdn vé co (bun
vé1) thai ra frong quy trinh san xudt gidy va bot gidy
duoc nghién ciu ché tao gach khéng nung. Bun
véi dugc phd trdn véi cac nguyén ligu khac (xi
mang, 64 mat. ) theo cac cép phdi khac nhau dé
tao thanh cadc méu gach khéng nung tuong Ung.
Cac mdu gach trén ds duoc khdo sat cac tinh chat
co ly nhu @6 bén nén, 8é bén udn, d6 hat nudc..
Két qua cho thdy, khi ham Iuong bun véi tang thi
dd bén nén va dd bén udn clia cac mau gach gidm
cdn dé hut nude tang Cac tinh chat co ly clia cac
mau gach da dugc so sénh véi TCVN 64772016
dé danh gis khi ning ing dung cla ching

TU KHOA: Gach khang nung, ban vé, cdng nghiép
sdn xudt gidy.

ABSTRACT: In this paper, inorganic solid waste
(time sludge) discharged in the pulp and paper
production process 1s studied for unbaked bricks
making. Lime sludge 1s mixed with other maternals
(cement, gnt..) according to different gradients to
form the corresponding unbaked bricks The above
brick samples have been examined of mechanical
properties such as compressive strength, flexural
strength, water absorphon... The resulis show that
when the content of lime sludge increases, the
comprassive strength and flexural strength of the
i brick samples decrease, while water absorption
increases The mechanical properties of brick
samples have been compared with Vietnamese
standards to assess their applicability

KEYWORDS: Unbaked bricks, hme sludge, pulp
and paper production.

1. DAT VAN BE

Quy trinh sdn suét gidy va bot gidy tao ramét luang
16n chat thai & cac dang khéac nhau (chat hiu co va vo
¢ & thé rdn, 1dng, khi), trong @6 c6 bun véi la chat thai
rdn vé ¢ cudi cung thu dugc sau qué trinh thu héi, x{
ly cac hoa chdt da si dyng trong quy trinh san xuét.

Thanh phan bun véi sau khi dugc rita va dua sang may
vét nudc ¢6 chira mot tuong 1dn canxi cacbonat (CaCO,)
[1.2]. Phuang phép xur ly bun véi sau khi dugc rira va vit
kho thudng ta dua di tap két thdng ngoai bai, tao thanh
céc bai chon 13p khéng 16. Ngoai ra, bun vbi ¢6 thé dugc
dua vao 16 nung voi tao thanh Ca0 dé i s dung trong
qua trinh xat héa trong quy trinh thu héi, x ly héa chat.
Tuy nhién, phuong phap nay tiéu tén nhiéu nhiét luong,
phat sinh nhiéu chi phi xtr ly nén cac nha may thusng
khong nung lai bun véi ma xit ly béng cach chon Iap.
Theo mét 8 nghién cdu [3-5] thi lugng bin véi nay da
duoc thir nghigm nhu thanh phan dé ché tao cac vat liéu
xay dyng nhu bé tdng tuai, gach nung dat sét, [am chit
gia ¢8 nén dusng...

Gach xay 1a bé phén cdu thanh quan trong cla
mot cong trinh xay dung. Gach nung duac san xudt
nguyén liéu chinh 1a @&t sét va phai trai qua qua trinh
nung dé tdng do bén cho vién gach, qua trinh nay tiéu
t3n rat nhiéu ning lugng Adng thdi thai vao bau khi
quyén mét lugng 16n khi thai déc hai. Hién nay, gach
khong nung duoc phat trién va thay thé dén cho gach
nung. Gach khdng nung 13 mét loai gach ma sau khi
dinh hinh thi ty 86ng rdn va dat cac chl sé co hoc nhu
cudng d6 nén, udn, 86 hut nudc... Thanh phan nguyén
liéu san xudt gach khong nung chl yéu Ia xi mang, cat
va & mat dugc phéi tron véi cac th1é khdc nhau. Do bén
cua vién gach khéng nung dugc gia tdng nhé luc ép
hojc rung hodc ca ép Ian rung Ién vién gach va thanh
phén két dinh ctia ching... Tat My, Ty Au, Nhat Ban, ty
1é vat lieu xay dung khéng nung chiém téi hon 70%
thi phdn, mét s8 nudc dang phat trién trén thé gisi c6
xu hudng gidm gach nung xudng chl cdn 30 - 50% va
xu hudng thay thé toan bo bing gach khéng nung. &
nudc ta, ty 1é si dung gach khéng nung rét thap, dén
théi diém ndy ty 1& gach khong nung mdi chiém 4 -
5% san luong gach toan quéc. San pham gach khong
nung cé nhiéu chung loai Gé ¢ thé sir dung rong rai tir
nhing céng trinh phy trg nho dén cac cong trinh kién
tric cao tang, gia thanh phi hgp vai ting céng trinh.

Tir d6, tAc gid dat van Gé nghién ciu su dung bun
voi thay thé cho nguyén liéu cét dé phdi tron véi céc vat
liéu khac (@4 mat, x1 mang, nudc...) dé ché tao san xust
gach khdng nung vdi muc dich tan dung dugc vat liéu
¢b s3n 14 blun véi cing nhu tiét kiém chi phi cho viéc van
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chuyén bin v6i ra ngodi chon 1dp, cing nhu gidm sutieu
tén khéng gian dé tap két. Cac mu gach duge ché tao
theo cac ti & cap phai khac nhau va dugce khio cac tinh
chat co ly nhu dé bén nén, ab bén uén, do hit nudc. ..
vé 50 sénh véi cac tiéu chudn Vigt Nam ¢ dénh gi kha
néng Ung dung trong cac loai cong trinh phu hop.

2. PHUONG PHAP THUC NGHIEM

2.1. Ché tao mau gach khéng nung

- Céc nguyén vt lieu duac str dung bao gém: Mau
véi bun duac s dung duoc thu thap tit budng loc quay
nam trong Nha may Gidy Bai B3ng, khong can khir nudc
(hay vat khé) @& c6 thé giam thiéu cac cdng doan trong
qua trinh ché tao gach; xi mang PC30 Hoang Thach ¢
kich thudc hat trung binh 13 14pm; 34 mat (13 s3n pham
phu tao ra tif qua trinh tao da) dugc phan loail va sang
@én kich thudc 4mm. Trong qué trinh phdi trdn, ty lé
nudc bd sung dugc tinh todn cha phit hap.

- Tinh toan cdp phéi nguyén liéu: Dya thea cac tai
litu tham khao (6-9], d& ddm baa cac tinh chit co ly
cla mau gach, cac cdp phdi nguyén liéu khac nhau dé
ché tao cac mdu gach khéng nung da duac khao sat.
Cac mau gach khéng nung déu khéng su dung cét lam
nguyén liéu thanh phan cting nhu khéng st dung chit
phu gia. Thanh phan cdp phdi dugc trinh bay & phan 3.

- Phéi trdn nguyén liéu: Nguyén liéu duoc tron
bang may tron theo dung cic cdp phél 83 dua ra. Sau
khi nguyén liéu da dugc trén déu, tiép tuc cap nuse v
trdn thém mét than gian na sao cho dat d6 3m déng
déu toan khaoi nguyén ligu (Hinh 2.10).

- Ep dinh hinh vién gach: Hon hop sau phéi tron
dugc dua vao khuén miu dinh hinh thi céng bing tay
trudc (Hinh 2.1b), sau d6 dugc cho vao may ép theo quy
trinh da dugc tinh todn teudc (Hinh 2.1¢).

- Dudng hé gach: Sau khi ép, gach dugc cho vao
khay va dudng ho trong phong thi nghiém vdi nhiét do
25°C, 86 &m > 90% trong thai gian 28 ngay.

Hinh 2.1: Cdc cdng doan ché tao mu gach khéng nung:
Tr6n nguyén liéu (3), Ep thi cong so'bé (b), ép bdng may (c)
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2.2. Khdo sat tinh chat co ly cia mau gach
khéng nung

Sau khi duting h¢ 28 ngay, c4c mau gach sé& duoc do
@6 bén nén, do bén udn va dé hat nudc.

- Xac dinh @6 bén nén: D3t mau gach vao may do sao
cho tdm mau gach trung véi tam nén dudi cia may nén.
Téc @6 tang luc nén phai déu va tir 0,2MPa dén 0,3MPa
trong 01 gidy dén khi mau gach bi pha hoy hoan toan.

- Xac dinh d6 bén uén: Dat mau gach vao may do
v&i mot mat bén tya con lan géi tua va truc doc cia mau
vuoNng goc vai cac gdi tua. DAt tai trong theo chiéu thang
dung bang con I3n t3i trong vao mat d8i dién va tang tai
trong dan dén khi mau gay.

a) b}
Hinh 2.2: Mdy do cubng dé nén (a) va may do cutng db uén (b)
- Xac dinh dé hat nudc: D3t cac mau gach theo
chiéu thing dung vao thiing nudc co nhiét do 25°C +
02°C. Khoang cach gida cac vién gach va gida gach véi
thanh bé 10mm. Muc nuéc phai cao hon mit méu gach
it nhdt 20mm. Thesi gian ngam mau 1a 24 gid. Vot mau ra,
dung khan am tham bé mat mau va can mau da bio hda
nudc, thdi gian tir khi vét mau dén khi can xong khéng
qua 3 phut. Tir khéi lugng mau gach da tham bao hda
nudc va méu gach khd ban dau dé tinh ra @6 hat nudc
theo don vi % khéi lugng.

3. KET QUA VA THAO LUAN

3.1. Két qua ché tao cac mau gach

Cac mau gach khéng nung @uoc ché tao theo ndm
¢ap phéi khac nhau, trong d6 har lugng 8 mat (sang dén
kich thuéc 4mm) dugc gitr khéng d6i & 10% khdi luong,
ham lugng xi mang (PC30) thay ddi tir 10 dén 50%, con
lai la ham luong bun véi cho du 100% khai luong. Luang
nudc duoc bé sung trong qud trinh pho tron la 15%.

Béng 3.1. Cdc c3p ph6l gach khéng nung

[ Caccap | Ximang | Damat | Bunvéi Nuéc
| phéi (%) (%) (%) (%)
Cw 10,0 100 | 800 |
M2 200 | 100 |7
M3 | 300 100 |
Ta00 | 100 |
| 100 |




Nguyeén liéu dugc trén Géu bang may trén theo ding
cac c8p phéi trén, sau d6 cip NUC va rén thém mat thei
gian nifa sao cho dat 85 4m déng déu toan khéi nguyén
ligu. Hon hop sau phdi trén duoc dua vao khuén mau dinh
hinh thi cong bing tay trudc sau d6 dugc cho vao méy ép
theo quy trinh @ dugc tinh toan trudc. Sau khi ép, gach
dugc cho véao khay va duéng ho trong phong thi nghiém
v nhidt 86 25°C, 6 dm > 90% trong thai gian 28 ngay.

3.2.Két qua do cac tinh chit coly ciia cac mdu gach

Cacphép do do bén nén, 46 bén udn va do hat nudc
duoc thuc hién trén cac mau gach sau khi da duéng hé
trong thai gian 28 ngdy, két qua cac phép do trén dugc
trinh bay trong 8dng 3.2

Béng 3.2. 84 bén nén, d bén ubn va d hut nudc

i cua cdc miu gach
[ Mau gach | Cuémg 8 nén (MPa) | D3 bén usn MPa) D hit nurec (%)
M1 426 ! 066 18,50

[ s, 1 67 | 1269
M4 i 7.80 & L JV,ZG
[ 30 [ Tom

Su phu thudc cia o bén nén va do bén udn cla cac
mau gach theo ham lugng bun véi dugc biéu dién trong
Hinh 3.1. Khi ham lugng bun véi tang thi ca d6 bén nén va
d6 bén udn cda cac mau gach déu gidm, trong dé dé bén
nén gidm manh khi tang ham Juong bun véi vuot qua 60%.

% — —_—
|

Curong 46 (P3)

3 o ¢ & 75 5
Him luomg bin vér (%)

Hinh 3.1: St phu thude dé bén nén va 85 bén uén
cUa cdc m3u gach theo ham fuong biin véi
Trong khi d6, khi ham luong bun véi tang thi dé hat
nudc clia cdc mau gach tang (Hinh 3.2), nhit 12 61 vdi cac
mau gach ¢6 ham Jugng bin voi ti 60% trd 1én thi gia tri
6 hat nudc tang nhanh.

0w —
[ |

D6 hilt murdre (%)

1am lwrng bim
Hinh 3.2: Sy phy thubc dé hit nudt cba mdu gach
theo ham luong bon véi
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3.3.50 sanh cac tinh chit co ly cia cac mau gach
v&i mét s6 tidu chuan Viet Nam

Theo TCVN 6477:2016 4p dung dé1 véi gach bé
téng, cac thong s6 vé db bén nén, 36 bén uén va dé hat
nuéc clia mot sé loai gach (mac gach) dugc quy dinh nhu
trong 8dng 3.3.
Bang 3.3. D bén nén, do bén ubn va dé hut nute

ctha gach bé téng theo TCUN 6477:2016

[ Macgach | Cutmg @6 nén | Cubng 86 udn | D6 hut nusc
(MPa) (MPa) %)
35 _ Y
*—50” ‘—1 o <14% |
7.5 77 7] 7-"17.8 ‘ o
00 2 | ‘
125 25 | <%
50 28 !
00 | 34

Néu xét theo @6 hut nudc thi cdc mdu gach M1 (80%
bln voi) va M2 (70% bun véi) déu ¢é @ hut nudc (tuang
Ung 12 18,50 va 16,05) 16n hon tiéu chudn cao nhét cho
phép 13 14%. Cac mau M3, M4, M5 dat tiéu chudn vé
A6 hut nudc véi cac gia tri tuong \ng 1a 12,69, 11,26 va
10,42%.

Né&u tiép tuc xét theo dd bén uén va do bén nén thi
cac gia tr) tuong Ung cta mau gach M4 va M5 déu cao
hon so vdi tiéu chudn néu trén. DSi véi mau M3, khi so
sénh cac tinh chat co ly cia mau M3 so vdi gach thudc
loal M150 (mac gach co d6 bén nén va dd bén udn tuong
duong véi mau M3) thi thiy M3 ¢6 36 bén nén cao hon
(15.33 s0 v& 15Mpa), tuy nhién do bén uén lai nhé han
(2,67 so véi 2,8MPa) va do hut nudc lai vugt ngudng cho
phép (12,69 so vdi 12%).

Nhu véy, hai mau gach M4 va M5 dat cac thong s6
vé 86 bén nén, d6 bén udn va d8 hat nudc duge quy dinh
trong Tiéu chudn TCVN 6477:2016 4p dung déi véi gach
bé tong.

4. KET LUAN

Cac mdu gach khdng nung vai 5 cap phdi khac
nhau bao gom céc thanh phan 13 xi mang, bun voi va
da mat da dugc ché tao va khao sat cac tinh chatcoly la
36 bén nén, do ben uén va dd hut nudc. Két qua khao
sat cho thay réng, khi tang thanh phan xi mang (tuc
1a gidm thanh phan bun voi) thi ta ¢6 duoc san pham
gach ¢6 cuting 86 chiu nén va cudng d6 udn t6t hon,
déng thai cang gidm dé hut nudc cba vat liéu. Nhung
thanh phan xi mang thi ¢6 thé kéo theo van dé vé gia
thanh cla gach.

Theo Tiéu chudn TCVN 6477:2016 4p dung déi vai
gach bé téng thi mau gach M4 va M5 dat cac thong s6
vé do bén nén, do bén uén v dd hit nudc. Mau gach M3
tuy cudng do udn thap hon va @6 hit nudc cao hon so
vaI tiéu chudn, nhung cuang dé nén dat chudn va ¢é Wu
Aiém 13 st dung ham luong xi mang thap. T do, tc gid
dua ra dé xuat 1a diéu chinh lai thanh phan cap phéi cia
mau gach M3 dé cai thién tinh chat ca ly cia mau gach.

69



KHOA HOC CONG NGHE

$603/2020

Tai liéu tham khao

[1). UJ. Medhi, AK. Talukdar and .. Deeka,
Physicochemical Characteristicsof LimeSludge Wasteof
Paper Milland Its impact On Growth and Production of Rice,
Journal of Industrial Pollution Control, vol.21, Issue 1,
2005; page No(51-58).

[2). SmritakshaPhukan and Krishna G.Bhattacharyya
(2003), Modification of Soil QualityNear a Pulp and Paper
Mill, Water, Air and Soil Pollution 146:319-333, Kluwer
Academic Publishers, Netherlands.

[3). DK. Talukdar (February 2015), A Study of Paper
Mill Lime Sludge for Stabilization of Village Road Sub-
Base, International Journal of Emerging Technology and
Advanced, vol.5, Issue 2.

[4]. Sakar et al. (2017), Use of paper mill waste for brick
making, Cogent Engineering, 4, 1405768.

[5]. RCE. Modolo et al. (2014), Lime mud from
cellulose industry as raw material in cement mortars,
Materiales de Construccion. Ol 64 No 316.

[6]. Lé Phong Nha (2018), Nghién cutu sir dung vo trdu
d€ sdn xudt gach khéng nung, Luén van Thac sy ky thuat,
Dai hoc Pa Nang.

[7). Truong Van Yén (2018), Nghién cuu strdung mun
dira & tinh Bén Tre d€ sdn xudt gach khéng nung, Ludn van
Thac sy ky thuat, Dai hoc Da Nang.

[8). Doan Céng Chanh (2018), Nghién ciu st dung xi
than va tro bay tai Nha mdy nhiét d1én Duyén Hdi tinh Trdt
Vinh dé san xudt gach khong nung, Ludn van Thac sy ky
thust, Dai hoc Da Néng.

[9]. Nguyén Thanh Liém (2018), Nghién ctiu tén dung
tro xi than nhiét dién va c6t liéu thuy tinh 8€ sdn xudt gach
khong nung, Luan van Thac sy ky thuat, Dai hoe Ba Nang.

Ngay nhan bai: 15/12/2019

Ngay chip nhan ding: 17/01/2020

Nguai phan bién: TS. Nguyén Yén Lién
TS. Thai Khidc Chién

70



