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Nghien CIJU che tao gach khong nung 
tCf nguon chat thai ran vo co 
trong cong nghiep san xuat bpt giay va giay 

• TS. B O I T H ! M A I A N H - Trudng Bgi hge Giao thong van tdi 

TOM TAT: Trong bit bao, chat th i i r in vd co (bun 
vdl) thi l ra trong quy trinh sin xuat giay va bpt giay 
duqe nghien cdu che tao gach khong nung. Bun 
voi duqe phoi trpn vdi c ic nguyen lieu khac (xi 
mang, da mat..) theo c ic cap phdi khac nhau d l 
tao thanh cac mau gach khdng nung tuong ung. 
Cac mau gach fren da duoc khio s i t cac tfnh chat 
CO ly nhu dp ben nen, dp ben uon, dp hut nudc... 
Ket qu i cho thay, khi ham luqng bun voi t3ng thi 
dp ben nen va dp ben udn cua cac mau gach g i im 
cdn dp hut nudc tang Cac tinh chit ca ly cda cac 
mau gach da dupe so sanh vdi TCVN 6477'2016 
de danh gi i kh i nSng dng dung cua ehung. 

T u KHOA: Gach khong nung, bun voi, cdng nghiep 
sin xuat giay. 

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

KEYWORDS: Unbaked bncks, Im 
and paper production. 
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I.OATVANDE 
Quy trinh sin suit g i iy va bdt giay tao ra mdt luong 

Idn chat th i i d cic dang khic nhau (chat hdu co va vd 
CO d the ran, Idng, khi), trong dd cd bun vdi l i chat th i i 
r in vd eO cudi cung thu dupe sau qua trinh thu hdi, xd 
ly cic hda chi t da sd dung trong quy trinh sin xuat. 

Thanh phan bun vdi sau khi dupe rda va dUa sang may 
v i t nudc ed ehda mpt luong Idn canxi cacbonal (CaCO )̂ 
[1,2]. Phuong phap xd ly bun vdi sau khi dupe rda v i v i t 
khd thudng l i dua di tap ket th ing ngoii bai, tao thanh 
cac bai chdn lap khdng Id. Ngoai ra, bun vdi ed the dupe 
dua vao Id nung vdi tao thanh CaO de lai sd dyng trong 
qua trinh xut hda trong quy trinh thu hdi, xd ly hda chat. 
Tuy nhien, phuong phap nay tieu tdn nhieu nhiet luong, 
phat sinh nhieu ehi phi xd ly nen eac nhi miy thudng 
khdng nung lai bun vdi ma xd ly b ing cieh chdn lap. 
Theo mdt sd nghien cdu [3-5] thi lupng bun vdi n iy da 
duoc thd nghiem nhu th inh phan de che tao cic v i t lieu 
x iy dung nhu be tdng tuoi, gach nung dat set, lam chi t 
gia cd nen dUdng... 

Gach xay la bd phan cau thanh quan trpng eiia 
mdt cdng trinh x iy dUng. Gach nung duac s in xuat td 
nguyen lieu chinh la dai set v i ph i i trai qua qua trinh 
nung de tang dp ben eho vien gach, qua trinh n iy tieu 
tdn rat nhieu nang lupng ddng thdi t h i i v io bau khi 
quyen mdt lUPng Idn khi thit ddc hai. Hien nay, gach 
khong nung duoc ph i t tnen va thay the dan cho gach 
nung. Gach khdng nung la mdt loai gach ma sau khi 
djnh hinh thl t yddng r in va dat cic ehisd eohpe nhu 
cudng dp nen, udn, do hut nudc... Thanh phan nguyen 
lieu sin xui t gach khdng nung ehCi yeu l i xi ming, cat 
v i da mat dupe phoi trdn vdi cac tl le khie nhau.Dp ben 
cua vien gach khdng nung dupe gia tang nhd luc ep 
hoae rung hoae ca ep lan rung Ien vien gach v i thanh 
ph in ket dinh cua chdng... Tai My,Tiy Au, Nhit Bin, ty 
le vat lieu xay dung khdng nung chiem tdi hon 70% 
thi phan, mdt sd nUde dang ph i t trien tren the gidi ed 
xu hudng g i im gach nung xudng ehi cdn 30 - 50% va 
xu hudng thay the toan bd bang gach khdng nung. 0 
nudc ta, t^ le sd dyng gach khdng nung rat thap, den 
thdi diem nay ty le gach khdng nung mdi chiem 4 -
5% sin luong gach loan qudc. Sin ph im gach khdng 
nung cd nhieu ehung loai deed the sddung rpng rai td 
nhdng cdng trinh phu trp nhd den cie edng trinh kien 
true eao t ing , g i i th inh phu hpp vdi tdng edng trinh. 

Td dd, t ie gia dat van de nghien edu sd dung biin 
vdi thay the cho nguyen lieu c i t de phdi trdn vdi eae vat 
lieu khae (da mat, xi ming, nudc...) de ehe lao sin xuat 
gach khdng nung vdi muc dich t i n dyng duoc v i t lieu 
cd s§n la bun vdi cung nhu tiet kiem ehi phi eho viec van 
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chuyen bun vdi ra ngo i i chdn lap, cung n h u g i i m sUtieu 
ton khdng gian de t i p ket. Cac mau gach dupe ehe lao 
theo c ie t i le cap phoi kh ie nhau va dupe k h i o eae t inh 
chat CO ly nhu dd ben nen, dp ben udn, dp hut nude... 
va so s inh vdi eac tieu ehu in Viet Nam de danh gia kha 
n i n g dng dyng trong cac loai edng tr inh phu hop. 

2. PHI/ONG P H A P T H I T C NGHIEM 
2 . 1 . Che tao m i u gach khong nung 
- Cic nguyen v i t lieu duoc sd dung bao gdm: Mau 

vdi bun dugc sd dung duoc thu t h i p t d budng loe quay 
n i m t rong N h i m i y Gi iy Bai B ing , khdng can khd nUdc 
(hay v i t khd) de ed the g i i m thieu e ic cdng doan trong 
qua tr inh che tao gach; xi m i n g PC30 Hoang Thach ed 
kich thude hat i rung binh la M y m ; da mat (ia s in pham 
phy tao ra t d qua tr inh lao da) dugc p h i n loat v i s ing 
den kich thude 4mm. Trong qua tr inh phdi i ron, l y le 
nude bo sung duoc t inh toan cho phu hpp. 

-Ti'nh t o i n cap phdi nguyen lieu: DUa theo eae tai 
lieu tham khao [6-9], de d i m b i o eie t inh c h i t cO ly 
eua mau gach, c i c cap phdi nguyen lieu khae nhau de 
ehe tao e ic mau gach khdng nung da duoc k h i o s i t . 
Cac mau gach khdng nung deu khdng sddyng eat lam 
nguyen lieu thanh phan cung nhu khdng sd dung ch i t 
phu gia. Thanh phan e i p phdi dupe trinh b i y d phan 3. 

- Phdi Iron nguyen lieu: Nguyen lieu dUOc trdn 
bang m i y trdn theo dung e ic cap phdi d i dua ra. Sau 
khi nguyen lieu d i dupe Iron deu, t iep tue cap nude va 
t rdn them mdt thdi gian nda sao cho dat dp am ddng 
deu t o i n khdi nguyen Weu (Hinh 2.1a). 

- £p dinh hinh vien gach: Hdn hpp sau phdi trdn 
dupe dUa v i o khudn mau dmh hinh thu edng bang tay 
trUde (Hinh 2. lb), sau do dUpc cho vao may ep theo quy 
tr inh da dupe ti'nh t o i n trudc (Hinh 2.1c). 

- Dudng hd gach: Sau khi ep, gach dupe eho vao 
khay va dudng hd trong phdng thi nghiem vdi nhiet dp 
25''C, dp am > 90% trong thdi gian 28 ngay. 

2.2. Khio sat ti'nh chat cd ly cua mlu gach 
khong nung 

Sau khi dudng hd 28 ngay, eic mau gach se dUOc do 
dp ben nen, do ben udn va dp hut nUdc. 

-Xac dinh dd ben nen:Dat mau gach vao miy do sao 
eho t i m mau gach trijng vdi tam nen dudt cua miy nen. 
Toe dp tang lUe nen phi i deu v i td 0,2MPa den 0,3MPa 
trong 01 giiy den khi m iu gach bj ph i hdy hoan toin. 

- Xac dinh dp ben udn: D i t mau gach v io may do 
vdi mdt mat ben tUa eon lan got tUa va trye doe cda mau 
vudng gdc vdi cae gdi tua. D i t t it trong theo chieu thing 
ddng bang con lan l i i trpng vao mat ddi dien va tang tai 
trpng d in den khi m iu gay. 

a) bj 
Hinh 2.2: Miy do eudng dp nen (a) vi miy do eudng dp uon (b) 

- X ic dinh dp hut nUdc: Dat eae m^u gach theo 
ehieu thang ddng v i o thdng nude ed nhiet dp 25''C ± 
02''C. Kho ing each gida cac vien gach va gida gach vdi 
t h i n h be 10mm. Muc nudc ph i t eao hon mat mau gach 
it nhal 20mm. Thdi gian ngam mau la 24 gid. Vdt mau ra, 
dung khan am tham be m i t mau v i can mau da b i o hda 
nude, thdi gian I d khi vdt mau den khi can xong khdng 
q u i 3 phut. Td khdi lUpng mau gach da t h i m bao hda 
nude v i mau gach khd ban dau de t inh ra dp hdt nUde 
theo don vi % khdi lupng. 

3. K^T QUA V A T H A O L U A N 

3 .1 . Ket qud che tao cac mau gach 
Cie mau gach khdng nung dupe che tao theo nam 

cap phdi khic nhau, trong dd hani lupng da mat (sang den 
kieh thudc 4mm) duoe g id khdng ddi d 10% khdi luong, 
h i m lupng xi m i n g (PC30) thay ddi i d 10 den 50%, cdn 
lai l i h i m luong bun vdi eho dd 100% khdi luong. Luong 
nude duoe bo sung trong qua trinh phdi trdn la 15%. 

Bing 3.1. Cic cap phoi gach khdng nung 

a) c) 
Hinh 2.1: Cic ePng doan che tao mau gach khPng nung: 

Trdn nguyen lieu (a), ep thd edng sobd (b), ip bang miy (e) 

Cac cap 
phoi 

Ml 

M2 

M3 

M4 

M5 

XI mang 

10,0 

20,0 

30,0 

40,0 

50,0 

Da mat 
(%l 
10,0 

10,0 

10,0 

10,0 

10,0 

Bun voi 

(%) 
80,0 

70,0 

60,0 

50,0 

40,0 

Nudic 

(%) 
15,0 

15,0 

15,0 

15,0 

15,0 



Nguyen lieu duoc trdn deu bang miy trdn theo dung 
cie ci'p phdi tren, sau dd eip nudc v i trdn them mpt thdi 
gian nda sao eho dat dp am dong deu loan khoi nguyen 
lieu. Hdn hop sau phdi trpn dUOc dUa v io khudn mau djnh 
hinh thu cdng bang tay trUde sau dd dUpc cho v io may ep 
theo quy trinh da dupe tfnh to in trUde. Sau khi ep, gach 
dupe eho vao khay va dUdng hd trong phdng thi nghiem 
vdl nhiet do 25°C, dp am > 90% trong thdi gian 28 ngay 

3.2. Ket qud do cac tinh chat ctf ly cua cac mau gach 
Cic phep do dp ben nen, do ben udn va do hut nUde 

duoc thuc hien tren cac m i u gach sau khi d i dudng hp 
trong thdi gian 28 ngay, ket qu i cie phep do tren dupe 
trinh bay trong Bang 3.2 

Bing 3.2. Od ben nen, dp ben uon va dp hut nudc 
cOa cic miu gach 

I Mau gach I Cytfng J6 nen (MPa) | D6 bgn uon MPa) D&hutnu«c(%) 

M2 

M3 

M4 

MS 

8,93 

15,33 

17,80 

23,30 

2,03 

2,67 

4,70 

5,57 

16,05 

12,69 

11,26 

10,42 

Su phu thude cua dp ben nen va dp ben udn eua eac 
mau gach theo h im luong bun vdi dupe bieu dien trong 
Hin/i 3./. Khi ham lupng bun vdi tang thiea dd ben nen va 
dd ben udn eua eic mSu gach deu giim, trong do dd ben 
nen giam manh khi tang ham luong bun vdi vuot qui 60%. 

lupTiB biin vol (54) 

Hinh 3.1: Suphu thuoc do ben nen va dp ben udn 
cda cac mau gach theo ham luang bun vdi 

Trong khi dd, khi ham lupng biin vdi tang thl dp hut 
nudc cua cac mau gach lang (Hinh 3.2), nha't la dot vdi eic 
mau gach cd h im lUpng bun vdi td 60% trd len thi gia trj 
dp hut nudc tang nhanh. 

Hinh 3.2: Suphu thudc dp hiit nude eua mau gach 
theo ham lupng bdn vdi 
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3.3. So sanh cac tinh chat co ly cua cac mau gach 
vcri mot sd tieu chuan Viet Nam 

Theo TCVN 6477:2016 i p dung dot vdi gach be 
tdng, eie thdng sd ve dd ben nen, dp ben udn va do hut 
nudc etja mdt sd loai gach (mac gach) dugc quy dinh nhu 
trong Sdng 3.5. 

Bing 3.3. Dp ben nen, dd ben uon va 3d hut nuoc 
eua gach bi tdng theo TCVN 6477:2016 

Mac gach 

mi 
M35 

M50 

M75 

MlOO 

M125 

M l 50 

M200 

Cifotng do nen 

(MPa) 

3,5 

5,0 

7,5 

10,0 

12,5 

15,0 

20,0 

CUcfng do uon 
(MPa) 

1,6 

1,8 

2,2 

2,5 

2,8 

3,4 

Do h i i t nUdc 

(%) 
< 1 4 % 

< 1 2 % 

Neu xet theo dp hut nUdc thi eae mau gach Ml (80% 
bijn vdi) va M2 (70% bun vdi) deu cd dd hut nude (tUOng 
dng la 18,50 v i 16,05) Idn hon tieu ehuan cao nhat cho 
phep l i 14%. Cae mau M3, M4, M5 dat tieu ehuan ve 
dp hut nudc vdi cic gia tri tuong dng l i 12,59,11,26 va 
10,42%. 

Neu liep tuc xet theo dp ben udn va do ben nen thl 
cie gia tr; tUong dng eua miu gach M4 va M5 deu eao 
hon so vdi tieu chuan neu tren. Ddi vdi mau M3, khi so 
sanh eae tinh chi't ca ly eua m iu M3 so vdi gach thude 
loat Ml 50 (mac gach eddd ben nen va dp ben udn tuong 
duong vdi mau M3) thi thi'y M3 ed dp ben nen cao hon 
(15,33 so vdt 15Mpa), luy nhien do ben udn lat nhd hon 
(2,67 so vdi 2,8MPa) va do hut nude lat vupt ngUdng eho 
phep(12,69sovdt 12%). 

Nhu vay, hai mau gach M4 va M5 dat eac thdng sd 
ve dd ben nen, do ben udn v i dd hut nude dupe quy djnh 
trong Tieu ehuan TCVN 6477:2016 i p dyng ddi vdi gach 
be tdng. 

4. K^T LUAN 
Cac mau gach khdng nung vdt 5 cap phdi khie 

nhau bao gdm cac thanh phan ia xi mang, bun vdi va 
da mat da dupe ehe tao va khio sat eic tinh chat ca ly la 
dd ben nen, dp ben udn va dp hut nude. Ket qu i khao 
sat eho thay rang, khi t i ng th inh phin xi mang (lde 
la g i im th inh phan bun vdi) thl ta ed duoc sin pham 
gach cd cudng dp chm nen v i eudng dp udn tdt hon, 
ddng thdi cdng g i im do hiit nudc eua v i t lieu. Nhung 
thanh phin xi mang thi cd the keo theo van de ve gia 
thanh eua gach. 

Theo Tieu chuan TCVN 6477:2016 ap dyng ddi vdi 
gach be tdng thi mau gach M4 va MS dat eac thdng sd 
ve dp ben nen, do ben udn v i dp hut nude. Mau gach M3 
tuy cUdng dd udn th ip hon v i dd hut nude cao hon so 
vdl lieu chuan, nhung cUdng dp nen dat ehuin v i ed Uu 
diem la sd dung ham luong xi mang thap. Td dd, t ic g i i 
dua ra de xuat l i dieu ehinh lai thanh phan cap phdi eua 
mau gach M3 de cai thien linh chat co ly cda mau gach. 

69 



KHOA HOC CONG NGHE 
So 03/2020 

Tai lieu tham khSo 
[1]. U.J. Medhi, A.K. Talukdar and J . Deeka, 

Physicochemical Charaeteristicsof LimeSludge Wasteof 
Paper Milland Its Impact On Growth and Production of Rice, 
Journal of Industrial Pollution Control, vol.21. Issue 1, 
2005; page No(Sl-58). 

[2]. Smritaksha Phukan and Krishna G. Bhattaeharyya 
(2003), Modification of Soil QualityNear a Pulp and Paper 
Mill. Water, Air and Soil Pollution 146:319-333, Kiuwer 
Academic Publishers, Netherlands. 

[3]. D.K. 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], Sakaretal. (2017), Useo/'paperm///wastefcrbde/c 
making. Cogent Engineering, 4,1405768. 

[5]. R.C.E. Modolo et al. (2014), Lime mud from 
cellulose industry as raw material in cement mortars, 
Materiales de Construecton. 01 64 No 316. 

[6]. Le Phong Nha (2018), Nghien cdu sddung v6 trdu 
de sdn xudt gach khong nung, Luin vinThaesyky thuit, 
Dai hpc Da NSng. 

[7]. TrUOng Vin Yen (2018), Nghien cdu sCfdung mun 
dda d tinh Ben Tre desan xudt gach khong nung, Luan van 
Thae sy ky thuit , Dai hpc D i Ning. 

[8]. Doan Cdng Chanh {20^ 8), Nghien cdu sCf dung xi 
than vd tro bay tai Nhd mdy nhiet dien Duyen Hdi tinh Tra 
Vinh de san xudt ggeh khong nung, Luan van Thae sy ky 
thuat. Oat hpe D i Nang. 

[9]. Nguyen Thanh Liem (2018), Nghien cdu tdn dung 
tro xi than nhiet dien va cot lieu thCiy tinh desan xudt gach 
khong nung, Luan van Thae sy ky thuit , Dai hoe D i Ning. 

Ngay nhin bai: 15/12/2019 
Ngay chap nhin dang: 17/01 /2020 
NgUcri phSn bien: TS. Nguyen Yen Lign 

TS.ThaiKh^c Chien 

70 


