NGHIEN CUU TINH CHAT CO HQC CUA GACH KHONG NUNG SU
DUNG PA MI VA CHAT KET DINH GEOPOLYMER

STUDY ON THE MECHANICAL PROPERTIE OF UNFIRED BRICK
MADE FROM CRUSHED STONE AND GEOPOLYMER ADHESIVE
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Tom tat: Bai bao su dung cac ngudn phé thai trong nganh x@y dung va cong nghiép (nhu tro
bay, da mi thay cat) nham giam ganh nang cho moi truong de che tao ra san pham gach khong
nung. Két qua nghién ctru cho thdy cudng d6 chiu nén ciia mau cip phdi s& anh huong khi thay
ddi ty 1€ cdt lidu da mi thay cét, thay ddi ty 1¢ dung dich Sodium Silicate / Sodium Hydroxyde,
thay d6i thoi gian dudng hd nhiét. Cu thé khi sir dung ty 18 dung dich hoat hoa kiém / tro bay 1a
0,6, ty 18 ct lidu 75% da mi — 25% cat, ty 1é dung dich Sodium Silicate - Sodium Hydroxyde (2 :
1) va dugce dudng ho nhiét ¢ nhiét do 100°C trong 10 gid lién s& cho ra mau cap phdi co cuong
dd chiu nén ti wu nhat 1én dén 24,20 MPa va cuong do chiu kéo udn dat 7,66 MPa. San pharn
gach khong nung duoc ché tao tir thanh phan cip phdi tot nhat néu trén dat cudng do chiu nén 1a
24,06 MPa va cuong d6 chiu kéo udn dat 7,51 MPa.

Tur khoa: Geopolymer, Gach khdng nung Geopolymer, Gach khong nung da mi.

Abstract: This newspaper uses on recycle wasted building materials (for example: Fly ashes,
crushed stone (replacing sand), to produce air-dried brick that have high capability against
compression. This method will reduce environmental pollution in manufacturing air-dried brick.
Furthermore, experiment results show that the concrete mix’s compressive strength will be
affected when the portion of alkaline and fly ash is 0.6, together with changes in crushed stone,
Sodium Silicate and Sodium Hydroxide portion and the duration of steam curing. Specifically,
when using 0.6 portion between alkaline and fly ash, ratio of 75% crushed stone and 25% sand,
between Sodium Silicate and Sodium Hydroxide is 2:1 and being steam cured at 100 Celcius
degrees in 10 consecutive hours will create a concrete mix with compressive strength at 24.20
MPa and bending resistance at 7.66 MPa. The air-dried brick created from the mention recipe
can reach the compressive strength at 24.06 MPa and bending resistance at 7.51 MPa.

Key words: Geopolymer, Geopolymer adobe brick, Crushed stone adobe brick.
1. GIOI THIEU CHUNG

Geopolymer 1a san pham cua qua trinh
phan Ung gilra vat liéu c6 nguodn goc silic va

la do viéc khai théc cat trai phép, tran lan cua
mot s0 don vi khai thac cat, nén viéc tim
nguon vat liéu thay thé cét trong xay dung

nhoém vé6i dung dich kiém. Vat liéu nay c6 thé
thay thé xi ming trong bé tong ciing nhu xi
mang trong gach khong nung. Hién nay
Geopolymer da va dang dugc nghién clu
rong rdi va cho thdy kha ning la vat liéu xanh
hon thay thé xi mang trong mot s6 ung dung,
do geopolymer vira ¢ cac tinh chat ky thuat
t6t, dong thoi giam kha nang gay hiéu ung
nha kinh khi thay thé xi mang poocling.

Mat khac trong thoi gian gan day trén ca
nuée da xay ra rat nhidu vu sat 16 bo song gay
héu qua nghiém trong, nguyén nhin mot phan

dang 1a van d¢ cap bach, ma cu thé nhét la s
dung da mi dé thay thé cét trong thanh phan
ché tao gach khong nung 1a dé tai can duoc
nghién ctu. Trong bai bao nay tap trung
nghién ctu tinh chat co hoc cua cap phdi va
gach khong nung dwoc ché tao tir d4 mi thay
cat véi chat két dinh Geopolymer.

2.COSO LY THUYET
2.1 Chét két dinh Geopolymer

Nganh Cong ngh¢ vat liéu Geopolymer ra
doi tu gitra the ky truge, nhung duoc quan
tdm va nghién cu nhiéu hon tir nhitng nam
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1970 dén nay. Nam 1972 Vién Geopolymer
dugc thanh lap tai Phap. Nam 1979,
Davidovits ['] da nghién ctu v& chat két dinh
Méta cao lanh sir dung kiém kich hoat, sau
ndy goi l1a Geopolymer va duoc nhan bang
sang ché. Cudi nhimg nim 1990, Van
Jaarsveld va cong su [%] bt dau nghién cau
hiéu qua cé dinh cia geopolymer san xuat tir
tro bay.

Thanh phan chat két dinh Geopolymer st
dung trong nghién ciu nay gém tro bay va
dung dich hoat hoa alkaline.

2.2 Thanh phan cot liéu

Cot lieu st dung trong dé tai nay la cat
song va da mi. Cat song la loai cat dugc khai
thac tir song, kénh, rach. D4 mi 1a san pham

phu duoc tan dung tir viéc san loc ngudn da
vun trong qué trinh nghién cac loai da cé kich
thudc 16n.

3. NGUYEN VAT LIEU VA PHUONG
PHAP THI NGHIEM

3.1 Nguyén vat liéu

Nguyén vat liéu bao gdbm: tro bay, dung
dich NaOH, dung dich Na,SiO3, cot li¢u da
mi thay cat, nuoc.
3.1.1 Tro bay

Tro bay duoc lay tir nha may nhiét dién
d6t than Formosa, tro bay thu dugc cé chat
luong kha tét, dép tmg ddy du céc tiéu chuan
theo ASTM C618. Thanh phén hoéa hoc duoc
trinh bay trong bang 1.

Bang 1. Thanh phan hoa hoc cua tro bay

Thanh phan _ K,0 +
phd Si0, | ALO; | Fe&0s | Ca0 | 2 MgO |SOs | MKN(®)

hoa hoc Na,O
%khéiluong | 517 | 319 | 348 | 121 | 102 | 081 | 025| 9.63

3.1.2 Dung dich NaOH (Sodium hydroxide)

Dung dich NaOH duoc sir dung chu yéu
dé 1am chat hoat hda kiém pha véi dung dich
thay tinh 1ong Na,SiOs. Hon hop nay dong
mot vai tro cuc Ki quan trong trong phan tng
kiém hoa va c6 tac dung 1am tan ra cac thanh
phan khoang cua hat tro bay.

3.1.3 Dung dich thay tinh l6ng Na,SiO3

Dung dich thuy tinh long NaySiOsz la
dung dich c6 mau tréng duc, co dac tinh sét,
sanh, d& dang hoa tan trong nuéc. Dung dich
Na,SiO3 dong mot vai trd quan trong trong
qué trinh phan ung téng hop chét két dinh
Geopolymer. Téc do xay ra phan tng s& cao
khi dung dich kiém kich hoat chua cac ion
silicate hoa tan trong dung dich.

3.1.4 Nuwoc

Nudc dung phai tuan theo tiéu chuan
TCXDVN 302:2004 “Nudc tron bé tong va
vita — Yéu cau k¥ thuat”.

3.1.5 C6t liéu P4 mi, Cat

P4 mi, cat dung cho nghién ctru phai thoa
man cac yéu cau cua TCVN 7570:2006 “Cot
liéu cho bé tong va vira - Yéu cau ky thuat”.
Do han ch¢ cua nghién ctru nén khong thé xem

Xét sy anh hudng hoa ly cua da mi, cat, nén da
mi, cat chi duogc rira sach va say khé trude khi
duoc st dung trong thi nghiém. Pa mi co kich
thuéce tir 5 - 10mm. Cat c6 mbédul d6 1on la
Md|=2,104.

3.2 Piéu kién duong hd nhiét

Trong dé tai nay cic mau cap phdi va
gach khong nung duoc dudng ho ¢ nhiét do
100°C trong thoi gian 6 gio, 8 gid va 10 gio.

3.3 Thanh phan cap phéi

Qué trinh tinh toan cép phdi phu thudc
vao yéu cdu dic tinh co hoc cua san phém.
Cép phdi sir dung trong thi nghiém nay dugc
tinh cho timg t6 mau voi thanh phan ty 18 nhu
sau:

- Ty 18 cbt lidu d4 mi - cat lan luot 1a
100% : 0%; 90% : 10%; 80% : 20%; 75% :
25%; 70% : 30%; 60% : 40%; 50% : 50%.

- Ty 1& dung dich hoat hoa kiém / tro
bay la 0,6.

- Ty I¢ dung dich sodium silicate (SS) /
sodium hydroxide (SH) 1an luot 1a 1,5; 2; 2,5,
trong d6 néng do dung dich sodium
hydroxide la 14M.



- Thoi gian dudng ho ¢ 100°C lan luot Chi tiét thanh phan va s6 luong mau cip

l1a 6 gio, 8 gio va 10 gio. phéi dugc trinh bay trong bang 2.
Bang 2. Cap phdi dung cho thi nghiém

Ky | Pami | Ca |Trobay| SS SH dz-‘ﬁnlf Ty 16

hiéu | (kg/m®) | (kg/m®) | (kg/m°) | (kg/m?) | (kg/m?®) oAt SS/SH

TNO | 1,600,033 | 0000 |347,215 | 124939 | 83203 | 190%° | 15
100% :

TN1 | 1,600,033 | 0000 | 347,215 | 132,615 | 75,780 | " 2
100% :

TN2 | 1.600,033 | 0000 | 347215 | 138,821 | 69,410 | )" 25

TN3 | 1.439,980 | 160,052 | 347,215 | 124,939 | 83,293 910(;@): 15

TN4 | 1.439,980 | 160,052 | 347,215 | 132,615 | 75,780 910(;&; 2
0 .

TN5 | 1.439,980 | 160,052 | 347,215 | 138,821 | 69,410 910030' 2,5

TNG | 1280091 | 319,941 | 347,215 | 124,939 | 83,203 | B0 | 15

TN7 | 1.280,001 | 319,941 | 347,215 | 132,615 | 75,780 820(;&: 2

TN8 | 1.280,091 | 319,941 | 347,215 | 138,821 | 69,410 8203&: 2,5

N9 | 1.200,065 | 399,967 | 347,215 | 124,939 | 83293 | "o | 15

TN10 | 1.200,065 | 399,967 | 347,215 | 132,615 | 75,780 725;& 2

TNL1 | 1.200,065 | 399,067 | 347,215 | 138,821 | 69,410 72550& 2,5

TN12 | 1120039 | 479,093 | 347,215 | 124,939 | 83293 | 0% | 15
0 .

TN13 | 1.120,039 | 479,093 | 347,215 | 132,615 | 75,780 7300&' 2

TN14 | 1.120,039 | 479,993 | 347,215 | 138,821 | 69,410 7398&: 2,5

TN15 | 959,987 | 640,046 | 347,215 | 124,939 | 83,293 65(;’@01 15

TN16 | 959,987 | 640,046 | 347,215 | 132,615 | 75,780 Gfgﬁjo: 2

TN17 | 959,987 | 640,046 | 347,215 | 138,821 | 69,410 Gfgﬁjo: 2,5

TNIS | 800,098 | 800,008 | 347,215 | 124,939 | 83293 | X0 | 15
0 .

TN19 | 800,098 | 800,098 | 347,215 | 132,615 | 75,780 55?0&' 2
0 .

TN20 | 800,098 | 800,098 | 347,215 | 138,821 | 69,410 5500@0' 2,5

3.4 Phuong phap tao miu mm (dé xac dinh cudong d6 chiu udn) va cin

¢t theo tiéu chudn TCVN 6477:2016~: Gach
bé tong (Concrete brick) nén chon mau gach
¢o kich thudce 50 x 100 x 200 mm.

Vi ting cap phoi mau néu trén, trién
khai dtic mau bé tébng bang hinh tru tron 100
x 200 mm, dic mau bé téng 100 x 100 x 400



3.5 Phuwong phap thi nghiém

Xéc dinh cuong do chiu nén cua mau
try tron 100 x 200 mm bang may thir nén bé
tong theo TCVN 3118:1993 “Bé tong nang —
Phuong phap xac dinh cuong do nén”.

Xac dinh cuong do udn cua miu bé
tong 100 x 100 x 400 mm bang may thir uén
bé tong theo TCVN 3119:1993 “Bé tong ning
— Phuong phap xac dinh cuong do kéo khi
ubn”.

Xac dinh cuong do chiu nén cua Gach
khong nung str dung d4 mi va chat két dinh
Geopolymer bang may thir nén gach theo
TCVN 6355-2:2009 “Gach xay — Phuong
phép thtr. Xac dinh cuong do nén”.

Xéc dinh cuong do udn cua Gach khong
nung st dung d4 mi va chat két dinh
Geopolymer bang may thir uén gach theo
TCVN 6355-3:2009 “Gach xay — Phuong
phap thtr. Xac dinh cudng d6 uén”.

4. KET QUA VA SO SANH

4.1 Anh huwéng cia ty 1¢ dung dich SS/SH
dén cuwong d¢ nén cia mau

25,00

Cuimg di (MPa)
s z 2
8 8 8

(=]
S
=
=)
4

50 60 70 80 90 100 110

—+—SS/SH=1.5 -®-SS/SH=2
Tilé da mi - cat (%)

SS/SH =2.5

Hinh 1. Anh huéng cua ty 1é SS/SH dén
cuong d6 nén khi dudng ho trong 6 gio

Céc sb lidu trén cho thay khi dudng ho
nhiét trong 6 gio lién ¢ 100°C thi cudng do
nén trung binh cua cdc miu ting tir 15,32
MPa 1én 17,05 MPa (tang 11,29%) khi thay
d6i ty 18 dung dich sodium silicate / sodium
hydroxide tur 1,5 1én 2 va cuong dd chiu nén
trung binh cla cic mau gidm tir 17,05 MPa
xubng 16,31 MPa (giam 4,54%) khi thay doi
ty 1¢ dung dich sodium silicate / sodium
hydroxide tir 2 1én 2,5 (hinh 1).
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Hinh 2. Anh huéng cua ty 16 SS/SH dén
cuong do nén khi dudng ho trong 8 gio

Céc sb lidu trén cho thay khi dudng ho
nhiét trong 8 gio lién & 100°C thi cuong do
nén trung binh cta cidc mau ting tir 16,66
MPa 1én 18,29 MPa (ting 9,77%) khi thay doi
ty 1€ dung dich sodium silicate / sodium
hydroxide tur 1,5 1én 2 va cuong d6 nén trung
binh cua cac mau giam tir 18,29 MPa xudng
17,51 MPa (giam 4,47%) khi thay doi ty Ié
dung dich sodium silicate / sodium hydroxide
tir 2 1én 2,5 (hinh 2).
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Hinh 3. Anh huéng cua ty 16 SS/SH dén
cuong do nén khi dudng ho trong 10 gio

Céc s0 liéu trén cho thay khi dudng ho
nhiét trong 10 gio lién & 100°C thi cuong do
nén trung binh ctia cac mau ting tir 17,72
MPa 1én 19,49 MPa (ting 9,98%) khi thay doi
ty 1€ gitra dung dich sodium silicate / sodium
hydroxide tir 1,5 1én 2 va cudong do chiu nén
trung binh cua cidc mau giam tir 19,49 MPa
xudng 18,55 MPa (giam 5,05%) khi thay d6i
ty 1€ gitra dung dich sodium silicate / sodium
hydroxide ttr 2 1én 2,5 (hinh 3).

~ Nhu vy cuong d6 nén tot nht cia miu
cap phoi khi sir dung ty I¢ gitta dung dich
sodium silicate / sodium hydroxide la 2.
4.2 Anh hwéng caa thoi gian dudong hd
nhiét dén cwong do nén cia mau
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Hinh 4. Anh huong cua thoi gian dudng ho
dén cuong d6 nén khi ty 16 SS/SH 1a 1,5

Céc s6 liéu trén cho thay khi sir dung ty
1€ dung dich sodium silicate / sodium
hydroxide 1a 1,5 va dudng hd nhiét & 100°C
thi cuong d6 nén trung binh ciia cic mau ting
tr 15,32 MPa 1én 16,66 MPa (tang 8,72%)
khi thay d6i thoi gian dudng ho nhiét tir 6 gio
1én 8 gio va cudng do nén trung binh cla cac
mau ting tr 16,66 MPa 1én 17,72 MPa (ting
6,34%) khi thay ddi thoi gian dudng ho nhiét
tir 8 gio 1én 10 gio (hinh 4).
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Hinh 5. Anh huong cua thoi gian dudng ho
dén cuong do nén khi ty 1€ SS/SH 1a 2

Céc s6 liéu trén cho thay khi st dung ty
¢ dung dich sodium silicate / sodium
hydroxide 1a 2 va dudng ho nhiét & 100°C thi
cudng do nén trung binh cta cac mau ting tur
17,05 MPa 1én 18,29 MPa (tang 7,24%) khi
thay d6i thoi gian dudng ho nhiét tir 6 gio 1én
8 gio va cuong d6 nén trung binh caa cac mau
tang tor 18,29 MPa 1én 19,49 MPa (tang
6,54%) khi thay ddi thoi gian dudng ho nhiét
tir 8 gior 1€n 10 gid (hinh 5).

Hinh 6. Anh huong ciia thoi gian dudng ho
dén cuong do nén khi ty 16 SS/SH 12 2,5

Céc s liéu trén cho thay khi str dung ty
1€ dung dich sodium silicate / sodium
hydroxide 1a 2,5 va dudng hd nhiét & 100°C
thi cudng do nén trung binh clia cic mau ting
tor 16,31 MPa 1én 17,51 MPa (tang 7,31%)
khi thay d6i thoi gian dudng ho nhiét tir 6 gio
1én 8 gid va cuong do nén trung binh cua cac
mau ting tir 17,51 MPa 1én 18,55 MPa (ting
5,98%) khi thay do6i thoi gian dudng ho nhiét
xuyén sudt tir 8 gio 1én 10 gio (hinh 6).

Nhu vay cudng do nén tét nhat ciia mau
cap phoi khi dugc dudng h¢ nhiét xuyén sudt
trong thoit gian 10 gio.

4.3 Anh hwéng cia ty 1¢ giira c6t liéu da mi
— cat dén cwong dd nén ciia miu

Céc s6 ligu trén cho thay cuong do nén
ctia mau cap phdi khi sir dung ty 1¢ gitta dung
dich sodium silicate / sodium hydroxide 1a 2
va thoi gian dudng ho nhiét trong 10 gid 14 tdi
wru nhat, nén chon cép phdi trén va dudng ho
nhiét trong 10 gio dé danh gia sy anh hudng
khi thay d6i ty 1& cbt lieu da mi — cat dén
cuong d6 nén ciia mau cap phdi (hinh 7):
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Hinh 7. Anh huong cua ty 1€ gitra cét liéu da
mi - cat dén cuong do nén
Khi thay d6i ty 1& d4 mi - cat tir 100% :
0% thanh 90% : 10% thi cuong dd chiu nén
trung binh cia mau ting tr 8,64 MPa Ién
18,39 MPa (tang 112,77%).




Khi thay doi ty 1¢ da mi - cat tir 90% :
10% thanh 80% : 20% thi cuong do chiu nén
trung binh cua mau ting tir 18,39 MPa lén
22,48 MPa (tang 22,22%).

Khi thay doi ty 1& da mi - cat tir 80% :
20% thanh 75% : 25% thi cuong do chiu nén
trung binh cua mau ting tir 22,48 MPa lén
24,20 MPa (tang 7,68%).

Khi thay doi ty 1& da mi - cét tir 75% :
25% thanh 70% : 30% thi cuong do chiu nén
trung binh ctia miu giam tir 24,20 MPa xubng
22,86 MPa (giam 5,54%).

Khi thay doi ty 1& d4 mi - cat tir 70% :
30% thanh 60% : 40% thi cuong do chiu nén
trung binh ctia miu giam tir 22,86 MPa xudng
20,79 MPa (giam 9,06%).

Khi thay doi ty 1& d4 mi - cat tir 60% :
40% thanh 50% : 50% thi cuong dd chiu nén
trung binh ctia mau giam tir 20,79 MPa xudng
19,04 MPa (giam 8,43%).

Nhu vy cudng do chiu nén tot nhat khi
su dung ty 1€ 75% cot liéu dd mi va 25% cot
liéu cat. Hinh 7.

4.4 Anh hwéng cua thoi gian dwdng ho
nhiét dén cwong do kéo khi uon cia mau

Céc s6 ligu trén cho thay cuong do nén
ctia miu cap phdi khi st dung ty 18 cot licu
75% da mi - 25% cat, ty 1¢ dung dich Sodium
Silicate / Sodium Hydroxyde 1a 2, ty 1€ dung
dich hoat hoa kiém / tro bay 1a 0,6, dudng ho
nhiét & 100°C 13 tdi wu nhat, nén chon cap
phéi trén va dudng ho nhiét & 100°C dé danh
gia cudong do kéo khi udn ctia mau cép phdi
khi thay d6i thoi gian dudng ho nhiét.
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Hinh 8. Cuong d¢ kéo khi udn ciia mau cap
phoi theo thoi gian dudng nhiét

Cac s6 liéu trén cho thiy cuong do kéo
khi udn trung binh cta cac mau ting tir 4,21
MPa 1én 5,40 MPa (ting 28,19%) khi thay d6i
thoi gian dudng ho nhiét tir 6 gio 1én 8 gid va
cudng do kéo khi uén trung binh ctia cic mau
tang tur 5,40 MPa 1én 7,66 MPa (tang 41,88%)
khi thay d6i thoi gian dudng ho nhiét tir 8 gid
1€n 10 gio (hinh 8).
4.5 Ung dung ché tao gach
4.5.1 Thanh phan cip phéi

Cac sb lieu trén cho thay khi st dung ty
16 cbt lidu 75% da mi - 25% cét, ty 1& dung
dich Sodium Silicate / Sodium Hydroxyde la
2, ty 1€ dung dich hoat hoa kiém / tro bay la
0,6, dudng ho nhiét & 100°C thi cudng do nén
ciia mau cap phdi la tét nhat, nén chon cap
phdi 6 ty 1& cbt lidu 75% da mi - 25% cat, ty
1¢ dung dich Sodium Silicate / Sodium
Hydroxyde 1a 2, ty 1€ dung dich hoat hoa
kiém / tro bay 1a 0,6, dudng ho nhiét & 100°C
dé ché tao gach (bang 3).

Bang 3. Cip phdi mau gach

Ky ba mi Cét Tro bay SS SH Ty 1é Ty 1¢
hisu | (kg/m®) | (kg/m®) | (kg/m®) | (kg/m®) | (kg/m®) | dami/cat | SS/SH
TN10 | 1.200,065 | 399,967 | 347,215 | 132,615 | 75,780 | 75% : 25% 2




4.5.2 Cwong do nén cua gach
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Hinh 9. Cuong d6 nén cua gach theo thoi
gian dudng ho nhiét

Céc s liéu trén cho thay cuong do nén
trung binh cta cac mau ting tir 19,27 MPa Ién
21,37 MPa (ting 10,87%) khi thay doi thoi
gian dudng ho nhiét xuyén suét tir 6 gio 1én 8
gid va cuong do nén trung binh ctia cac mau
tang tor 21,37 MPa 1én 24,06 MPa (tang
12,59%) khi thay doi thoi gian dudng ho
nhiét xuyén sudt tir 8 gio 18n 10 gid (hinh 9).

4.5.3 Cwong dd udn caa gach
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Hinh 10. Cudng do ubn cua gach theo thoi
gian dudng ho nhiét

Céc sd liéu trén cho thdy cudong do udn
trung binh ctia cac mau ting tr 4,18 MPa lén
5,46 MPa (tang 30,68%) khi thay ddi thoi
gian dudng ho nhiét tr 6 gido 1én 8 gio va
cuong d6 udn trung binh ciia cac miu ting tir
5,46 MPa 1én 7,51 MPa (tang 31,51%) khi
thay d6i thoi gian dudng ho nhiét tir 8 gio 1én
10 gio (hinh 10).

4.6 So sanh véi mot so loai gach trén thi
treong hién nay

4.6.1 V& gia thanh san xuét trén 1 vién
gach khong nung geopolymer

Bang 4. Gia thanh dé san xuat gach khdng nung geopolymer

Gié tién (VND)
Maugach | pg | . | Tro | Pungdich ) Dungdich | s | Npay | Téng
mi cat bay S_O(_j|um $od|u_m dién cong cong
silicate hidroxide ; :
50x100x200 | 100 | 150 | 50 500 600 100 100 1.600

Vit liéu sir dung cho dé tai chii yéu tan
dung tir ngudn phé thai tir nganh cong nghiép,
xay dung nhu tro bay nén gia thanh rat ré, da
mi chu yéu dugc tan dung tr viéc san loc tur
ngudn da vun trong qua trinh nghién cac loai
da co kich thudc 16n nén gia thanh cii tuong

4.6.2 So sanh vé gia thanh va cwong dd nén
véi mot so loai gach trén thi treong

ddi ré. Chi con lai cat, dung dich sodium
silicate va dung dich sodium hydroxide thi gia
thanh hoi cao, nhung néu ta mua sb luong 16n
dé san xuét kinh doanh thi gia thanh s& ré di
rat nhiéu.

Biang 5. So sanh gia thanh va cuong d6 nén véi mot sé loai gach trén thi truong hién nay

x Gia thanh Cuong do C
Mau gach (VND) nén (MPa) Ghi cha
Gach cua dé tai Gi4 tién tinh trén
50x100x200 1.600 24,06 s6 lwong san xuét it
Gach Cty Xay Lip An Giang 1.150 10 Theo théng bao gia
50x100x190 ' thang 2 nam 2018 cua
Gach Cty Dia Oc An Gian lién s& Tai chinh - sé&
SOx100x200 | 1048 10 Xay dyng tinh An Giang




Gi4 thanh dé san xuat gach khéng nung
str dung cdng nghé geopolymer cua dé tai nay
cao hon véi cac loai gach khac hién nay trén
thi truong. Nguyén nhan chinh la vi trong qua
trinh thi nghiém nén chua thé dua vao day
chuyén san xuit hang loat nén gi4 tién dua ra
trong dé tai nay chi mang tinh tham khao.
Nguoc lai néu so sanh vé cudng do nén thi
gach khong nung cua dé tai nay vuot troi hon
han céc loai gach hién nay trén thi truong.
San pham gach khéng nung nay c6 thé su
dung cho cac loai tuong chiu luc, cac loai
gach via he¢ c6 kha nang chiu tai. Mac khac
cac vat liéu dé san xuét ra loai gach nay chu
yéu tan dung tr cic ngudn phé thai trong
nganh xdy dung, cong nghi€p nén gidm ganh
ning cho mdi trudng. Do d6 chénh léch vé
gi4 ltic nay khong con 13 van dé quyét dinh.

5. KET LUAN

Dé tai nghién ciru nay cha yéu 1a tan
dung cic ngudn phé thai trong nganh xay
dung va cong nghiép nham giam ganh ning
cho méi truong dé ché tao ra san pham gach
khong nung ¢ cuong do nén twong ddi cao.

Két qua thuc nghiém chi ra rang khi st
dung ty 1¢ dung dich hoat héa kiém / tro bay
14 0,6, ty 1& cbt lidu 75% da mi — 25% cat, ty
16 dung dich Sodium Silicate - Sodium
Hydroxyde (2 : 1) va dugc dudng ho nhiét &
nhiét do 100°C trong 10 gid lién thi cip phdi

Tac gidg chiu trach nhiém bai viét:
Ho tén: Dinh Thanh Nhan

dat cuong do nén tdi wu nhét 1én dén 24,20
MPa va cuong do kéo khi uén dat 7,66 MPa.

San pham gach khong nung dugc ché
tao tir thanh phan cap phdi t6t nhit néu trén
dat cuong do nén 1a 24,06 MPa va cuong do
chiu kéo uén dat 7,51 MPa. So véi cac loai
gach khac hién nay trén thi truong thi cuong
d6 nén cua san phdm gach khong nung cua deé
tai ndy vuot tréi hon han. Gach khong nung
nay c6 thé st dung cho cac loai tuong chiu
luc va tir nghién cru ndy co thé san xuét cac
loai gach via hé c6 kha nang chiu tai cao.
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