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Tém tit

Ngay nay, gach gbm nung van c6 nhu cau sit dung d€ xay rit 16n vi chiing 12 sdn phdm truyén thong. Tuy nhién,
nguon nguyén liéu san xuit gach thudng 1a dit sét déo, dit nong nghiép, dang dan can kiét. Bun thi do thi thi
rit 16n va gy 6 nhiém moi trudng. Cac nghién ctiu tai sit dung bun thai dng dung vao thuc té con nhiéu han ché.
Trong nghién ciiu nay, nhém st dung bun thai nao vét tit song Nhué va nguyén liéu dat sét Hitu Hung dé san
xuét gbm tudng theo phuong phap tao hinh ban kho. Phuong phép tao hinh nay c6 wu diém cho phép st dung
nguyén liéu kém déo, dd 4m tao hinh rét thip. Két qua nghién ctiu ctia dé tai cho thay hoan toan cé thé st dung
bun théi st dung v6i ham lugng 16n tir 30+50% dé€ ché tao dudc gach xay. Dic biét khi st dung bun 30+40%
cho ra san phiam c6 céc tinh chit phit hgp TCVN 1451:1998: hinh dang vudng van, mau sic tot, cudng do chiu
nén R, > 150 kG/cm?, d6 hit nudc bio hoa H, dat 11+16%, ...

Tir khod: bun thai; bun thai dé thi; gém tudng; tao hinh ban kho; dat sét.

UTILIZATION OF NHUE RIVER’S WASTE SLUDGE TO PRODUCE RED BRICKS BY SEMI-DRY PRESS-
ING METHOD

Abstract

Today, red bricks still have a big demand in construction industry because they are traditional products. How-
ever, the raw materials for red bricks, which are usually clays and agricultural soils, are gradually being depleted.
Urban sludges are very abundant and cause environmental pollution. Studies about reusing sludge are still lim-
ited. In this research, we use sludge from the Nhue river and Huu Hung clay to produce red bricks by semi-dry
pressing method. The advantage of this technology is the possible use of less plastic materials with using of
low water content. The results show that it is possible to fabricate red bricks with a large amount of sludge,
up to 30+50%. Especially when using 30+40% sludge, experimental samples have the appropriate properties
meeting TCVN 1451:1998: good shape, good color, compressive strength R, > 150 kG/cm?, saturated water
absorption H, = 11+16%, ...

Keywords: sludge; urban waste sludge; red bricks; semi-dry pressing method; clay.
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1. M§ dau
Hang nim, Viét Nam tiéu thu khoang 20+22 ty vién gach, do téc do d6 thi héa, nén nhu cau vat
liéu xay dung & c4c thanh phd, thi x4, thi trin dang gia ting khong ngiing. Chinh phi da phé duyét
*Tac gia dai dién. Pjia chi e-mail: hoann@nuce.edu.vn (Hoa, N. N.)
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chuong trinh vat liéu khong nung, nhung ty 1 vat liéu nung van chiém ty 1& 16n 60+70% vat liéu xay
dung [1].

Trong sb cic loai bun thai, bun thai thu dugc tif nao vét kénh muong, sdong hd ndi dd dudc quan
tam rat 16n, dic biét & cac do thi va cac thanh phd 16n. Nhu con Song Nhué 14 con song trong nodi
thanh Ha Noi, c6 chiéu dai 76 km [2]. S6ng bi 6 nhiém trAm trong, anh hudng dén moi trudng sdng
va thoat nudc mia mua, phdi xi ly 6 nhiém va nao vét bun thai hang nim [3]. Theo udc tinh, mdi
ngly cdc thanh phd 16n & Viét Nam thdi ra hon 600 tan bun [4]. Bun ciin nao vét va thu gom tlf cic
cbng, muong, song, sau d6 d6 ddng hoic chon 1ap. Tuy nhién, hién nay hau hét cac d6 thi chua c6 c6
hé théng xt 1y bin théi tét. Tinh trang 6 nhiém nghiém trong & cic song do thi va vin dé xi 1y bun
thai van 12 mbi quan tdm 16n ctia chinh phii va xa hoi [5, 6]. Theo Quyét dinh s6 1216/2012/QD-TTg
va Nghi dinh s6 80/2014/ND-CP ngay 06/08/2014 cho thiy yéu ciu cip bach va cac bién phap gidi
quyét 6 nhiém moi trudng, thu gom nao vét va xii Iy bun théi, ...

Bui thai rit dudc quan tim coi trong vi né giy 6 nhiém mdi trudng, tac nghén dong chdy clia sdng,
dic biét & cac do thi 16n. Mot s6 bién phap dugc nghién ctiu, 4p dung nham giai quyét van nan nay tai
cdc do thi va thanh phd 16n nhu: Xt 1y kim loai ning trong dit bang cong nghé sinh hoc dé hip thu
kim loai ning qua cac loai cd, tao, luc binh,. .. ; X1 ly kim loai ning trong nudc bang cac phuong phap
héa hoc, héa Iy nhu: két tiia héa hoc, hip phu, trao ddi ion, dién hoa,... [7]. Pic biét, chét thai rin bun
thai dua vao ché tao gach nung 13 huéng nghién ctiu dude nhiéu nha khoa hoc quan tam [8-16]. Bin
thai v6i nhiéu ngudn gdc khac nhau dugce dudc nhio tron véi dat sét va mot sd phu gia khac dugc ché
tao gach xay. Kay Hamer va V.Karius nghién ctiu véi phéi liéu c6 50% bun thai nao vét sdng, 40% dit
sét va 10% manh v3, tao hinh déo, nung & 1050°C, cho sdn phdm c6 do hiit nuée 12+15% va cudng
d6 nén hon 18 MPa [11]. R. Jamshidi-Chenari va cdng su stt dung bun t6i 10% va c6 phu gia cat, tao
hinh déo, sdn phim c6 dd co 16n dén 12% va do hit nudc cao trén 20%, cuong do dat khoing 100
kG/cm? [12]. Jiraporn Namchan va cong su nghién ctu sit dung bun thém 5+7% phé thai nha méy
gidly, ché tao dugc gach c6 cudng do hon 17 MPa, do hit nudc tir 15,25+19,33%. Tuy nhién, san phAm
gach c6 nhiéu vét ran nit, bac mau va dic biét gach nung chi téi 700°C [16].

O nudc ta, cac nghién ciiu tai st dung bun thai ing dung vao thuc té chua c6 nhidu va két qua con
han ché. Niam 2006, Nguyén Thi Phuong Loan va cong cu, dung thity luc d€ tich cdc thanh phan hitu
cd, 1y bun v6 cd. Chét vo co chiém 70+93% dugc dung d€ san xuit vat liéu xay dung nhu gach xay
tudng, gach lat via he hoic san nén theo phuong phap déo [5].

Nim 2017, Hoang Vinh Long va cong su c¢6 nghién ctiu st dung bun thai tit kénh muong dé ché
tao gach dit sét nung. Két qua cho thiy ham lugng thay thé bun thai c6 thé t6i 30% dé ché tao gach
theo phuong phép déo dap ting dugc cac yéu cau ky thuat TCVN 1451:1998, khi ham lugng bun cao
can st dung phu gia thém vao nhung két qua con han ché [8].

Trong khi d6, san xuét gém tudng hoan toan c6 thé sit dung phuong phap ban kho, cho phép st
dung nguyén liéu chat lugng thip [17]. Nim 2016, Nguyén Nhan Hoa va cong su nghién cifu cho thiy
phuong phap ban kho ap dung tét trong viéc tao hinh gach c6 khi ham lugng dung tro bay 20+-30%
va dd 4m tao hinh 9+17% [18].

Hién nay, ngudn nguyén liéu dat sét ngly cang it, nén viéc tim ngudn nguyén liéu thay thé dat sét
can thiét. Bai b4o nay tién hanh ddnh gid, x4c dinh ham lugng bun thai dua vao 1am nguyén liéu trong
san xuat gbm tudng phuong phap tao hinh ban kho, san phim ché tao c6 cdc tinh chit co ly dat dugc
theo Tiéu chuan Viét Nam (TCVN) 1451:1998 [9].
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2. Vat liéu va quy trinh thuc nghiém
2.1. Vat liéu su dung

Bun thai Song Nhué: Bun thai (BT) dudc 14y & Song Nhug, roi xdc dinh mot s6 tinh chét (Bang 1),
sau d6 dugc phoi cho khd rdo nuéc, rdi siy trong ti sy, sau d6 dudc gia cong co hoc dé cic cd hat lot
sang 0,63 mm, ddm bao yéu cau cd hat nguyén liéu [17, tr69].

Bang 1. Mot s6 tinh chét ctia bun thai

STT Tinh chit Bun thai Ponvi Kétqud  Tiéu chuan kiém tra
1 Do 4m ban dau Y% 30,32 TCVN 4196:2012 [19]
2 P06 4m dé tu nhién %0 15,35 TCVN 4196:2012 [19]
3 Mau sic Pen sim Quan sat
4 Khbi luong thé tich (KLTT) tu nhién g/cm3 1,224 TCVN 4202:2012 [20]
5 KLTT bot kho g/cm3 0,668 TCVN 4202:2012 [20]

(a) Noi ldy nguyén liéu bun thai Séng Nhué (c) Bun thai chuén bj
Hinh 1. Nguyén liéu bun thai S6ng Nhué-Ha No6i

Nguyén liéu dat sét Hitu Hung (DPS): Nguyén lidu déo 1 dt sét dé chay sét liy tlit nha mdy san xuét
gach ngéi Hitu Hung — Hoai Diic, Ha Noi, dudc xdc dinh céc tinh chit co ban trong Bang 2. Sau d6
dudc chuin bi va gia cong co hoc dugc ¢d hat < 0,63 mm theo Hinh 2.

Céc nguyén liéu dat sét va bun thai dudc phan tich x4c dinh thanh phan héa hoc theo TCVN 7131-
2002, trong Bang 3. K&t qua phan tich thanh phan héa ctia DS, BT déu chia cic oxit SiO,, Al, 03, Fe, 03,
Ca0, MgO.. .. day 1a cic oxit co ban trong gbm tudng, tuy nhién c6 su khac nhau vé thanh phan mat
khi nung (MKN), lugng MKN trong bun thai khd 16n do c6 chifa nhiéu chét hitu co, thudng anh hudng
xAu trong san xuét vat liéu nung.
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(b)
Hinh 2. Nguyén liéu déo dat sét Hitu Hung

Bang 2. Mot s6 tinh chit ctia dat sét Hitu Hung

STT Tinh chét dat sét Don vi Két qua Tiéu chuan kiém tra
1 Do 4m ty nhién % 18,63 TCVN 4196:2012 [19]
2 KLTT tu nhién glem? 0,80 TCVN 4202:2012 [20]
3 KLTT bot kho g/lem® 1,17 TCVN 4202:2012 [20]
4 Khbi lugng riéng g/em® 2,60 TCVN 4915:2012 [21]
5 Do 4m gidi han Wy, % 45 TCVN 4345:1986 [22]
6 Do 4m lin vé W), % 21 TCVN 4345:1986 [22]
7 Chi s6 déo - 24 TCVN 4345:1986 [22]

Bang 3. Thanh phan hoéa ctia dét sét Hitu Hung va bun thai song Nhué
. Ham lugng, % B4 MKN, quy 100%
Cau ta

bS BT bS BT
SiO; 65,42 55,26 70,72 64,12
Al O3 13,84 12,25 14,96 14,21
Fe,03 6,22 4,88 6,72 5,66
CaO 1,27 5,35 1,37 6,21
MgO 1,43 2,17 1,55 2,52
Na,O 0,82 1,05 0,89 1,22
K,O 2,18 2,03 2,36 2,36
TiO, 0,36 0,73 0,39 0,85
Cr03 0,00 0,02 0,00 0,02
PbO 0,00 0,01 0,00 0,01
P,0s 0,44 0,76 0,48 0,88
SO3 0,52 1,67 0,56 1,94

MKN 5,48 13,25 - -
Tong 97,98 99,43 100 100
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2.2. Quy trinh thuc nghiém

Quy trinh thuc hién thi nghiém chia lam cac buéc chinh:

Budc 1: Chudn bi: Nguyén liéu chudn bi, dudc siy kho, gia cong co hoc: dap, nghién, sang ddm
bdo ¢ hat. Sau d6, phdi liéu dét sét, bun thai tron vdi ty 1& nhat dinh, tron 4m theo d6 4m tao hinh
dong nhét, dem di G trong thiing kin, thdi gian G 2 ngay.

Budc 2: Tao hinh mau: Sau khi 4, phdi liéu dugc danh toi. Phdi liéu dudc rai vao khuon 50 x 50 x
150 mm, r6i dua di may ép, ép phoi liéu dé tao hinh duge mau 50 x 50 x 50 mm (Hinh 3).

Buéc 3: Sy kho miu: Cac mau sau tao hinh c6 thé dua di sy kho ngay: dua vao ti sdy, siy &
100105 °C dén khéi lugng khong ddi (Hinh 4).

Bué6c 4: Nung miu: Mau sau khi sy dudc nung trong 10 dién ctia Phong thi nghiém, chon nhiét
d6 nung 16n nhét 1a 970 °C, thdi gian hing nhiét 1a 2,5h [17, tr104] (Hinh 5).

012 345670510 1112130415160718 192020 21 M 282627 2820 iy

Hinh 3. Tao hinh Hinh 4. Sy miu Hinh 5. Budng cong nung

3. Két qua nghién cttu va ban ludn
3.1. Két qud tinh chdt cvia phoi lidu

D& nghién cifu 4nh hudng clia bun thai nao vét song Nhué dén mot s6 tinh chét clia dat sét nung,
dé tai da st dung thanh phan phéi liéu véi ty 18 BT/DS 1a 30/70, 40/60, 50/50 va mau dbi chiing c6
100% dét sét trong Bang 4. Vi thanh phan héa nguyén liéu Bang 3 ta xdc dinh dugc bang thanh phan
héa ctia phdi liéu, rdi thong qua thanh phan mol cta tiing oxit x4c dinh diém biéu dién phdi liéu (X, Y)
Bang 5, déu ndm trong viing 6 viing san xuit gdm tudng [17, tr54]. Phéi liéu dudc khio sit dé tim do
4m tao hinh theo phuong phap ban kho hop 1y trong Béang 6.

Bang 4. Céc cip phdi nghién citu

CAp phbi thi nghiém CPO CP3 CP4 CP5
Ty 1é BT/DS 0/100 30/70 40/60 50/50

Trong phuong phép tao hinh ban kho gbm tudng, yéu cau phdi liéu can c6 tinh dinh két tao khbi
khi ndm chit, va d& bé toi khi dap nhe. Qua két qua thuc nghiém, ta thay khi phbi liéu c6 do 4m thich
hop trong nghién cifu nay tif 9+15%. Nhém da xac dinh KLTT cla cc phdi liéu & cidc do 4m trong
Bang 7. KLTT bot liéu 1a khoi luong thé tich d6 dbng ctia vat liéu dang hat rdi, 1a ty 1 giita khoi
lugng ctia vat lidu so véi thé tich chiém chd, dudc xdc dinh tuong tu x4c dinh khéi luong tich x6p clia
cat trong TCVN 340:1986.

KLTT phdi liéu giita cic cip phbi va dd 4m khac khac nhau dat khoang (0,730+0,901 g/cm?) theo
Bang 7; O ciing mot ti 16 DS/BT khi d6 4m phbi liéu ting tit 9% dén 15% thi khéi lugng thé tich phdi
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Bang 5. Thanh phan mol ctia cdc cAp phbi

. Cép phdi
Cau ti
CPO CP3 CP4 CP5
Si0, 1,18 1,14 1,13 1,12
Al,O3 0,15 0,14 0,14 0,14
CaO 0,02 0,05 0,06 0,07
Fe, O3 0,04 0,04 0,04 0,04
MgO 0,04 0,05 0,05 0,05
SO; 0,01 0,01 0,01 0,02
K,O 0,03 0,03 0,03 0,03
P,0s 0,00 0,00 0,00 0,00
TiO, 0,01 0,01 0,01 0,01
Na,O 0,01 0,02 0,02 0,02
Cr03 0,00 0,00 0,00 0,00
PbO 0,00 0,00 0,00 0,00
X = mol(Al,03/Si0,) 0,12 0,13 0,13 0,13
Y = ¥mol(R,0+RO+ R,03) 0,14 0,18 0,19 0,20
Bang 6. Pic diém cic phbi liéu tuong ing v6i cac do 4m khac nhau
Phéi  Pic Tuong tng véi cac do 4m khdo sét, %
licu  diém 9 11 13 15
CPO Mau Mau nau nhat Mau nau tuci, hdi Mau niu tuci sam Mau nau sdm hon
s&c ddm
Trang Rditoi, vén cuc ritit, R3i, c6 vén cuc R3i, von cuc to vira, Voén cuc to déu nhau
thai khong dinh két nhung khong déu, cdc hat nhd dinh két hon
céc hat déu nhau v6i nhau
CP3 Mau Mau ndu xam Mau nau nhat Mau néu tudi Mau nau ddm hon
sic
Trang R&i toi, von cuc rt it Rdi, c6 vén cuc Ri, von cuc to vita, Vén cuc to déu nhau
thai  khong dinh két nhung khong déu cic  cédc hat nhd dinh két  hon
hat v6i nhau
CP4 Mau Mau nau xam Mau nau nhat Mau nau tuci Mau nau dam hon
sac
Trang RSi toi, vén cuc it, Roi, c6 vén cuc RSi, von cuc to vira, Vén cuc to va déu
thai khoéng dinh Két nhung khong déu cac  cdc hat nho dinh k&t nhau hon
hat vGi nhau
CP5 Mau Mau ndu xam Mau xdm nhat Mau xdm Mau xam ddm hon
sdc
Trang RO, toi, von cuc it, ROi, c6 von cuc RO, von cuc vira, cac Von cuc to va déu
thai  chua dinh két nhung khong déu hat da dinh két v6i nhau hon

nhau nhiéu hon

17



Hoa, N. N., va cs. / Tap chi Khoa hoc Céng nghé Xay dung

liéu ¢6 xu huéng ting, do nuée chui vao 16 rdng va lam thay ddi cd hat, 1am ting KLTT cia hat. Va,
khi ham lugng bun thii dua vao ting 1én thi KLTT phdi liéu giam xubng, do bun thai cé6 MKN, chét
hitu co nhiéu hon.

Bang 7. Khéi lugng thé tich ctia cac phdi liéu ting véi titng d6 4m phdi licu

KLTT, g/cm®
BT/PS Tuong ting do 4m phbi lidu
9% 11% 13% 15%
0/100 0,876 0,880 0,886 0,901
30/70 0,790 0,809 0,815 0,823
40/60 0,763 0,768 0,773 0,775
50/50 0,730 0,735 0,740 0,758

3.2. Két qud tinh chdt ciia mdu tao hinh

Trong nghién cifu nay, véi mdi phdi liéu khac nhau, nhém tao hinh 03 miu véi hé s6 nén khi tao
hinh cho cé4c phéi ligu 1a 2,5 (hé s6 nén khi tao hinh 12 ty 1& chiéu cao ctia phdi liéu ban dau trude khi
ép so v6i chiéu cao mau sau tao hinh) & Hinh 6(a). Sau khi tao hinh, tién hanh thao khudn, 1iy mau.
Cac mau sau tao hinh déu c6 hinh dang vudng vin, bé mit nhan phang, khong cé vét nit, c6 cudng
dd moc ban dau khd 16n (An tay vao khong lin), c6 thé xép chong 1én nhau. KLTT mAu sau tao hinh
1a ty 1¢ gitta khdi lugng can mau va thé tich ctia mau dua vao cic kich thudc do. Khéi lugng thé tich
clia cdc méu tao hinh tit phdi lidu trén 30+50% bun thai dat duge (1,707+1,960 g/cm?) nhé hon miu
ding 100% dat sét (2,117+2,171 g/lem®) & Hinh 6(b).

2.2

D6 4m tao hinh

——9 ———11
——13 —a—15

1.8 \

0 10 20 30 40 50 60
Ham hrong biin trong phoi lidu, %

b
o

KLTT mau tao hinh, g/ent
=]

(a) MAu tao hinh (b) KLTT méau tao hinh
Hinh 6. Tinh chit mAu sau khi tao hinh bing phuong phap ban kho

Ta thiy ring khi ting ham lugng bun thdi trong phdi lidu thi khdi lugng thé tich clia mau sau tao
hinh déu giam. O cting ham lugng bun thai trong phdi liéu, khi ting do 4m tao hinh thi KLTT miu tao
hinh ting mt chiit nhung ting khong nhiéu & Hinh 6(b). Su thay d&i KLTT tao hinh nay tuong dong
su thay d6i KLTT cta phéi liéu, vi tAt ca cdc mau tao hinh trong thi nghiém nay cuing chung mot hé
sO nén.
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3.3. Tinh chdt ciia mdu sau khi sdy

1.90 - 0.8 T D6 am tao hinh, % 0,75
o 185 Po am tao hinh o7 4 20 mll m13 w15
a i el 0,613 0.64g0
&, 1.80 ; 5 is B 06 + 0,559 P 053
s g =05 047 489
% 2 \ = 43 215 a0 Maz
= = 1
? 1.70 N = 04 PRI |
"8 1,65 031 ml
= z 0.
= 1.60 \ Fe
2, ~N il
1555 0.1
1.50 + + + + + o d i I }
0 10 20 30 40 50 60 ] 30 4 50
Ham lwong bun st dung, % Ham lwong bin st dung, %
(a) KLTT mau siy (b) D9 co khi siy

Hinh 7. Tinh chit ciia miu siy

Hai dic tinh cong nghé quan trong ctia mau khi siy 14 KLTT ctia mau sau khi siy va do co dai khi
sy mau. KLTT ctia cdc miu sau sy 1a ty s6 gitta khoi lugng ctia mau sau siy va thé tich ctia mau d6
sau siy. Két qua xac dinh dugc KLTT mau sau siy dat gid tri (1,559+1,751 g/cm3), giam so v6i KLTT
mau tao hinh. Nguyén nhan chinh 12 do nuéc &m thoat hét ra khi sdy kho, miu do 4m cao thi nudc
thodt ra nhiéu hon so véi mau c6 do 4m thap. O ciing mot d6 Am, khi khi ting lugng bun st dung ting
1én thi KLTT c6 xu huéng giam & Hinh 7(a), bdi vi né con phu thudéc mot phan vao do co khi siy, va
& day luong nude thodt ra nhu nhau khi siy.

Keém theo su mat khéi luong, 1a hién tuong co khi siy lam thay d6i kich thudc, thé tich ctia mau
khi siy. D6 co thé tich dudc tinh thong qua miic do thay d6i thé tich miu trudc va sau khi siy so véi
thé tich ctia mau ban du. Véi do co dai dugc tinh xAp xi bang mdt phan ba do co thé tich khi siy hay
khi nung mau [17, tr428]. Nguyén nhan tinh to4n nay, 12 mau tao hinh phuong phép ban kho khong
thé danh diu tao vét dugc. Két qua do co dai khi siy ctia cdc mau tao hinh ban kho c6 st dung biin thai
nao vét sdng Nhué rat nhd tir 0,404+0,750%, chi 16n hon rét it so v6i cac mau tao hinh ban kho khong
st bun thadi (0,319+0,559%). Gia tri do co dai khi siy nay tuong tu gia tri do co khi siy trong nghién
citu [18], thap hon nhiéu so v6i d6 co khi siy ctia mau tao hinh déo (khoang 3+5%) [8]. Nguyén nhan
ctia d§ co rat nhod nay 13 do ciac miu tao hinh ép luc 16n 1am céc hat phéi lidu lién két chén chiit ché
nhau, d6 4m thap giip cho miu c6 do co rit nho khi sdy. O ciing cip phbi hay cuing ty 1& bun thai dua
vao, do co dai c6 xu huéng ting khi do 4m tao hinh ting, do nuéc bay hoi nhiéu thi méiu bi co nhiéu
hon. O ciing mot do 4m thi do co dai cta khéac cip phdi khac nhau thay ddi khong nhiéu theo Hinh
7(b), do lugng nude bay hoi 1a kha tuong dong nhau.

3.4. Két qud tinh chdt mdu nung

Céc mau sau khi nung dudc thdo d& ra khdi 10 nung. Sau d6, tién hanh danh gia tinh chat vé hinh
dang, mau sic va cic tinh chit co ly clia mau.

Tinh chdt vé hinh ddng, mau sdc dude danh gia bang ngoai quan, quan sat. Ta thdy, tit cic mau
gach c6 sit dung bun thai ciing cho mau sic dé ddng déu, bé mit phiang nhin hinh dang vudng van,
hinh dang dep vudng thanh, sic canh theo Hinh 8, do do co khi siy, nung rat nhd, ddng déu, tot hon
trong nghién ctiu khi miu tao hinh déo [8]. Pay chinh la wu di€ém c6 dugc ctia viéc 4p dung phuong
phép tao hinh ban kho [17, tr63], n6 tuong tu két qua trong nghién ctiu khi st dung tro bay [18].
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Tinh chdt KLTT sau nung va doé co dai ciia
mdu khi nung: Cac gia tri KLTT sau nung xédc dinh
theo TCVN 6355-5:2009. KLTT clia cdc mau sau
nung dat gid tri (1,578+1,795 g/cm?). KLTT sau
nung cla cac mau giam di khi ting ham lugng bun
thai néu & cing mot do 4m, do bun thai c6 MKN
16n hon sé 1am mAu mit mat khéi luong nhiéu hon.
KLTT ciia cdc miu sau nung ting rat it khi ting
dd 4m tao hinh, miu & day da dugc siy kho hét
Am trudc khi nung. Vi du & 30% bun, khi ting do
4m (tir 9% dén 15%) thi KLTT ting tir 1,748 dén
1,795 g/cm? tuong ting ting 2,61% theo Hinh 9(a).

Hinh 8. MAu sau nung
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Hinh 9. Tinh chit KLTT va dd co ctia mau khi nung

Mau sau khi nung ludn giam vé kich thudc, thé tich so véi mau trudc khi dua vao nung. Ta thiy,
dd co dai khi nung cdc miu khi c6 st dung bun thai, d6 co miu sau nung cé gia tri tir 3,490% dén
4,873%, 16n hon so véi do co dai ctia mau ddi chiing khong st dung bun thai (0,206+0,967%), nhd
hon gia tri d6 co dai khi tao hinh déo [8]. O cling cAp phdi hay cting ham lugng bun théi sit dung, khi
tdng do 4m tao hinh thi do co khi nung ciing ting va cung mot do 4m tao hinh khi ham Iugng bun thai
ting thi do co dai khi nung ctia mAu ciing ting so v6i do co dai khi nung ctia miu dbi chiing, nhung
su thay ddi khong nhiéu khi bun st dung 30+-50% theo Hinh 9(b). Nguyén nhan ctia su thay ddi nay
1a do khi cdc ciac miu st dung bun 16n tiic c6 MKN 16n hon, né bi mit di khi nung sé dé lai 16 réng
nhiéu hon va khi nuéc tao hinh cao hon bay hoi khi siy ciing dé lai 16 rong nhiéu hon, noi ma phan
vat chét ran két khdi dich chuyén t6i d& hon khi nung & nhiét do cao. Mot phan nita MKN thudng 1a
chét hitu co, khi chdy sé sinh nhiét gitip cho nhiét d6 trong miu déu hon va cao hon khi nung, 1am
ting mic do két khdi mau.

Tinh chdt hit nudc va cuong do nén ciia mdu: Hai tinh chét co 1y rit quan trong vé6i sén pham
gach nung 13 do hit nu6c va cudng do nén ctia mau & Hinh 10. Do hit nudc clia mau dudc xac dinh
theo TCVN 6355-4:2009. D¢ hit nuée clia cac mau c6 gid tri tir 13,3% dén 17,2% khi st dung bun
vao phdi liéu ting tir 30 dén 50%, cao hon do6 hit nuéc mau dbi ching 100% dit sét. Ta thay do huit
nuéc ctia cip phdi st dung 30% va 40% bun thai phit hgp yéu cau vé do hiit nudc clia gach dic dat sét
nung 12 < 16%, con vé6i cip phdi sit dung 50% bun thi ¢6 lugng hiit nude 16n hon yéu cau gach xay
theo Hinh 10(a). Nguyén nhén la do khi bun thai st dung tang 1én, thi MKN 16n hon, né s€ tao ra do
réng cao hon, noi ma nudce chui day vao khi ta ngdm mau bao hoa nuéc.
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Hinh 10. Tinh chit d6 hiit nu6c, cudng do ctia mau khi nung

Cudng do nén clia cac mau thi nghiém 1a gia tri tinh bdi luc ép so véi tiét dién cia miu khi mau
bi ép vd theo TCVN 6355-2:2009. Khi ham lugng bun thai trong phdi liéu ting thi cudng do ctia
céc mau bi giam so v6i mau 100% dit sét, tit khoang 500 kG/cm? vé& khoang 150 kG/cm?. Khi ciing
ham lugng bun, d6 4m cda phdi liéu tao hinh thay d6i thi cudng do nén thay ddi khong nhiéu theo
Hinh 10(b). Cudng d6 nén ctia cic mau thi nghiém v6i ham lugng bun 30+50% tuong duong véi méc
150, 200 dbi v6i gach xay theo TCVN 1451:1998. Su thay d6i nay nguyén nhan Ia do bun thai lién
két kém, nhiéu chét hitu co 1am ting do réng xdp ctia san phadm va dnh hudng dén su két khbi clia san
pham khi nung.

4. Két luan

Két qua nghién cifu sit dung bun thai do thi d€ ché tao gach nung theo phuong phap tao hinh ban
kho: phdi liéu khi dua bun thdi 30+-50% vao thay thé dat sét thi do &m phdi liéu tao hinh hgp ly ¢6 gia
tri tt 9% dén 15%, 1am giam KLTT mAu tao hinh, 1am gidm KLTT mau sau siy, gi4 tri d6 co dai khi
sAy rAt nhé va thay ddi it, 1am gidm KLTT mAu sau nung, gid tri d6 co dai khi nung ting nhung nho
hon so véi tao hinh déo, tit ca cac mau déu c6 hinh dang mau déu vudng van, mau sic dong déu. Ham
luong bun thii c6 anh hudng truc tiép dén tinh chit ctia san pham, ham lugng bun thai st dung ting
(tir 30+50% bin thai) lam gidm tinh chit cla san pham: do hit nuéc ting tir 11,3 1én 17,2%, cudng
do nén giam tir 270 xubng 155 kG/cm?. Pic biét, khi st dung dudc dén 30 + 40% bun thai cho sin
san phim c6 cudng do trén 150 kG/cm?, d hit nudc bao hoa nhd hon 16%, c6 mau sic dé ddng déu,
hinh dang vudng van.
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