NGHIEN CUU VAI TRO CUA CATION KIEM PEN CUONG PO BE
TONG GEOPOLYMER
STUDY OF THE ROLE OF CATIONGEOPOLYMER CONCRETE MEASUREMENT
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Tom tit: Bai bao st dung phuong phap nghién ctiu ly thuyét két hop voi thuc nghiém so sénh
va danh gia két qua so sanh véi thi nghiém duoc cong bd. Noi dung cua bai bao la nghién ctu
vai trd cua cation kiém khi thay d6i ty 18 thay tinh 16ng véi cation kiém, thay d6i néng d6 mol
cua dung dich Cation kiém va thay doi thoi gian dudng ho bé téng Geopolymer tir ty I¢ va nong
d6 trude d6 anh hudng nhu thé nao dén cudng do chiu nén.

Tir khoa: Geopolymer, Bé tdng Geopolymer, Cation kiém, NaOH, KOH.

Abstract: This paper uses theoretical research methodology combined with comparative
experiments and results evaluation compared with published experiments. The content of the
paper is to study the role of alkaline cations when changing the ratio of liquid glass to alkaline
cation, changing the molar concentration of alkaline solution and changing the time of concrete
cure Geopolymer from proportions and concentrations How does the previous degree affect the
Compressive strength?
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1. GIOI THIEU CHUNG Qué trinh tong hop dé tao thanh vat
liéu Geopolymer dugc goi la quéd trinh
Geopolymer héa cac nguyén vat liéu
Aluminosilicate ban dau nho vao cac dung
dich hoat hdéa kiém. Qua trinh hoat héa kiém
cho céc vat liéu Aluminosilicate 1a mot qué
trinh phirc tap va dén nay van chua duoc mo
ta mot cach ré rang

Khéi niém Geopolymer lan dau tién duoc
s dung boi giao su Joseph Davidovits tir
nhimg nim 1970. Nguyén 1y ché tao vat
ligu Geopolymer dya trén kha nang phan
ung cua cac vat liéu aluminosilicate trong
moi truong kiém dé tao ra san pham c6 cac
tinh chat va cuong do tot hon. Nguyén ligu

dé ché tao vat liéu Geopolymer bao gom Vé ban chat, qua trinh Geopolymer

hgi thanh phén chinh Ia‘céc nguyén liéu ban hoa la qua trinh kiem hda cac loai vat Iié’u

dau va chat hoat hoa kiem. giau SiO; va Al;0s. Tur do, san pham cuoi

Dung dich phé bién |q NaOH va KOH két hgp cung duoc tao ra la mét loai chat két dinh

véi thuy tinh long nham tao moi truong kiem Hinh 2.2 M6 hinh qua trinh hoat hoa cua

xgatham gia vao cac phan (g Geopolymer 0 jich kidm Alkali déi voi tro bay [15]
Trong bai bao nay nghién ctu vai tro _ Resctionprodue O

cua cation kiém khi thay doi ty 1€ thay tinh (“®)q x=

long véi cation kiém, thay d6i nong do mol

cua dung dich Cation kiém va thay doi thoi
gian dudng ho bé tdng anh huong nhu theé ndo
dén cuong d6 chiu nén cua bé tong

Geopolymer. ‘

2. COSO L,\'( THUYET c6 cau tric mang vo dinh hinh Poly-
2.1. Co ché phan w@ng trong qua trinh  Sialate vgi cong thuc hda hoc nhu sau:
Geopolymer hoa Ma[-(SiO2), — AlO;]n.WH,0
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Trong do :

M : 14 cac ion duong kiém nhu Ka+,
Na+

n : la mac d6 trung ngung cua phan
ung Z: hé so co giatri 1,2,3

Theo mét sé nghién ciru trude thi qué
trinh tong hop Geopolymer cé thé dugc mo ta
théng qua nhirng budc nhu sau :

|L Si02 - Al203
gﬁ.’:..j - H,O ; Phan hay
Si02 va Al203
H,0 Hinh thanh
th& can béng
P oy
Sl AL
T RTE
H0 ~—— ; Keo tu
3“&;55 Gel 1 i
rese s e
H,O =+ ; Sé‘p xé’p |a_i
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% Gel 2 % I
HyO ——— Polimer hoa
va ding ran
W, i
T

Hinh 2.1 Qua trinh Geopolymer héa
3.1.1. Dung dich thay tinh long (Na,SiOs)

Dung dich thuy tinh long (Na;SiO3) la dung
dich c6 mau trang duc, c6 dic tinh sét, sanh,
dé hoa tan trong nuéc, c6 kha ning tac dung
v6i nhiéu chat ¢ dang ran, long, khi. Thuy
tinh l1ong dé bi cac acid phan huy ngay ca
Carbonic acid va tach ra két tia keo dong tu
silic acid.

Dung dich Sodium Silicat dung trong thi
nghiém co ty trong 1.42 (J 0.01 g/ml va cé
ham lugng Na,O va SiO; dao dong tur 36 — 38
%.

3.1.2. Dung dich NaOH

Déi véi viéc st dung dung dich NaOH, yéu
cau do sach cua dung dich NaOH phai dat
muc 99%. Yéu cau can phai xac dinh trudc
ndng d6 dung dich can thiét dé tir d6 pha tron
dung dich véi nong d6 Mol dang nhat tir céng
thirc xac dinh ndng d6 Mol, tir d6 suy ra dugc

3. NGUYEN VAT LIEU VA PHUONG
PHAP THI NGHIEM

3.1. Nguyén vat liéu
Tro bay : Tro bay loai F dugc sir dung dé ché
tao bé tong Geopolymer Thanh phan hoa hoc
duoc trinh bay bang 1.

Bang 1. Thanh phan héa hoc cua tro bay

Oxit Ham lwong (%)
SiO; 51,7
Al,O3 31,9
Fe,03 3,48
CaO 121
K20 va Na,0 1,02
MgO 0,81
SO3 0,25
MKN 9,63

khdi lwong NaOH khan can pha tron vao dung
dich nhu sau:

CuX M x Vg x 100
MNaOH = -======================-
1000 x P
Trong do:
Muaon 12 khéi lwong NaOH khan can cho vao
M 14 khéi lugng Mol cua NaOH (M=40)
Vgq 1 thé tich dung dich can pha tron

P 1a d6 tinh khiét coa dung dich ché tur
NaOH.

3.1.3. Dung dich KOH

Do vai viée st dung dung dich KOH, yéu
cau d6 sach cua qlung dich KOH phai dat muc
90%. Yéu cau can phai xac dinh truéc nong
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d6 dung dich can thiét dé tir d6 pha tron dung
dich vai

nong do Mol dung nhat tir cong thirc xéc dinh
nong d6 Mol, tir d6 suy ra dugc khoi luong
KOH khan can pha tron vao dung dich.

3.1.4. Cat:

Cat dung cho nghién ctru phai thoa man cac
yéu cau cﬁa‘TCVN 7570 : 2006 “Cat xay
dung — Yéu cau ky thuat”.

3.2. Cap phoi

Cat dugc sir dung la céat sach & song Dong
Nai, ¢& hat thd. C4c tinh chat co 1y nhu khoi
luong riéng, khdi luong thé tich, thanh phan
hat ... ciing duoc thi nghiém theo Tiéu chuan
Viét Nam.

3.1.5. Padam:

ba dam duoc su dung cho bé tbng c6 Dmax
= 20mm theo TCXD7570:2006 “ct liéu cho
bé tbng va vira. Pa dugc rua sach, phoi kho
trude khi sur dung .

Bang 2: Cép phdi bé tong Geopolymer (1m3)

Cation TTL/
Maiu P4 Cat Tro TTL kiém cation Mol
kiém
M11 1079 593 420 87 173 0.5 14M
M12 1079 593 420 130 130 1 14M
M13 1079 593 420 173 87 2 14M
M14 1079 593 420 185 75 2.5 14M
M21 1079 593 420 87 173 0.5 16M
M22 1079 593 420 130 130 1 16M
M23 1079 593 420 173 87 2 16M
M24 1079 593 420 185 75 2.5 16M

3.3 Quy trinh thi nghiém:

Buéc 1: Chuan bi nguyén vat ligu, khuon
mau: Cac vat liéu duoc tinh cho tung t6 mau
(03 mau/l t6) dugc tinh toan va can dong
ting chang loai.

Buwéc 2: Nhao tron va duc mau

Tron kho da, cat va tro bay. Sau khi déu thi
tien hanh d6 dung dich vao va tiep tuc tron
déu cho dén khi bé tong dat yéu cau.

D6 bé téng vao khudn thanh 2 Iép va tién
hanh dam bang que dam (25-30 lan/ 16p).

Lam phang bé miat mau sau khi dac va luu
mau tai phong thi nghiém trong thoi gian 5
ngay. Sau do6 thdo khuon va tién hanh dudng
ho nhiét.

Buwdc 3: Duong ho nhiét

Mau dugc dudng ho nhiét & nhiét do
100°C véi hai khoang thoi gian 8 gio va thoi
gian 10 gio. Sau d6 mau dugc luu tai diéu
kién thuong trong khoang tir 5-7 ngay trudc
khi tién hanh nén mau.

Buéc 4: Nén mau thi nghiém kiém tra cuong
do.
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4. KET QUA
4.1. Két qua so sanh theo thoi gian dudng ho nhiét

25.00

20.00

15.00

10.00

Cuong d¢ (MPa)

5.00

[ e

0.00

Tilé SS/SH 2 25
< Thoi gian Say 8 gio ™ Thoi gian Say 10 gio

Biéu dé 4.1 So sanh cuong d khi thay doi thoi gian dudng hé nhiét cia cation kiém NaOH ciing
nong do l1a 14M

Nhan xét: Thoi gian sdy 8 gio thi cuong do phét trién ting dan tir 5.6% va cao nhat
1213.1% oty 1é SS/ISH =2.5

Thoi gian sdy 10 gio cuong do phét trién nhanh & ty 16 tr 0.5 1én dén ty 16 1.0 tir ty I8
SS/SH =2.0 dén ty 1¢ SS/SH =2.5 phét trién cham lai nhung cudong d6 cao nhat van & ty 1€ 2.5
cuong do tang tur 8.1% dén 13.7%.

30.00
 25.00 2239 2380 “=°" 2403 2477

20.00 \&7 x_
< 15.00 \ \
%’J 10.00 \
=
2 500 \

0.00
25
Tilé SS/SH
“ Thoi gian Say 8 gio > Thoi gian Sy 10 gio

Biéu d6 4.2 So sanh cudng d6 khi thay ddi thoi gian dudng ho nhiét cua cation kiém NaOH ciing
nong do 1a 16M

Nhan xét: khi ndng do 16M dbi véi thoi gian sdy 8 gio cuong do tang tir 6.45% dén 15.04% khi
thoi gian sy 8 gio va cuong do ting tir 3.4% dén 14.6% khi sdy 10 gio.
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Biéu d6 4.3 So sanh cudng do khi thay doi thoi gian dudng ho nhiét cua cation kiém KOH cling
nong do 1a 14M
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Tile SS/SH

~Thoi gian Say 8 gid® > Thoi gian Say 10 gio

Biéu do 4.4 So sanh cuong do khi thay doi thoi gian dudng ho nhiét ciia cation kiém KOH cling
nong do la 16M
Nhan xét: Thoi gian dudng ho nhigt 10 gio c6 cuong do cao hon thoi gian dudng hd nhiét la 8
gio khi cung ty 1¢ SS/SH, cung nong do mol qua do6 cho thay rang thoi gian dudng ho lau hon
thi qua trinh geopolymer ngay cang hoan thi¢n gitp tong hop cac chuoi monomer hoa thién hon
dan dén cuong do bé tong geopolymer tang.
4.2 So sanh cudng d6 chiu nén cua NaOH va KOH cuing nong d6 va cuing thoi gian dudng ho
nhiét.

~ 30.00

=
% 20.00

<
10.00 -

0

0.00

Cuong d

1 tiless/sH 2
<NAOH ~KOH

Biéu d0 4.5 So sanh cudng d6 caa dung dich NaOH va dung dich KOH, cuing nong do 1a 14 M
va cung thoi gian bao dudng la 8 gio
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Tilé SS/SH <NaOH ~KOH

Biéu d6 4.6 So sanh cudng d6 cua dung dich NaOH va dung dich KOH, cting ndng d6 1a 14 M
va cung thoi gian bao dudng la 10 gio

30.00

20.00

—_

o 2

o o

S S
|

Cuong d¢ (MPa)

Biéu d6 4.7 So sanh cudng d6 cua dung dich NaOH va dung dich KOH ciing nong d6 1a 16 M va
cung thoi gian bao dudng la 8 gio

30.00
= 21.62 72 39
%20.00 i 555
12.75
©10.00 - N
=
s N\
£ 000
-
O
Ti1é SS/SH
*NaOH ~KOH

Biéu d6 4.8 So sanh cudng d6 cua dung dich NaOH va dung dich KOH, cting ndng d6 14 16 M
va cung thoi gian bao dudng la 10 gio
Nhan xét: Cuong d6 chiu nén cua mau bé téng khi st dung cation kjém NaOH luén cao
hon khi st dung cation Kieém KOH khi cung ty 1€ TTL/dung dich, cung nong d6 mol va cung
thoi gian bao dudng tir 60% den 64%.
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4.3. So sanh cwdng d¢ khi thay ddi nong do mol.

30.00
= 5177 2258 2380 2291 24.03
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Biéu d6 4.9 So sanh cudng do khi thay doi ndng d6 cua dung dich dung dich kiém NaOH ciing
ty I€ va cung thoi gian bao dudng la 8 gio

_20.00
o]

15.00 . 1282 1368 1381 1474 1399 14.92

' 11.57 1220 N ﬁ

£1000 N
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£ 500 -
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0.00
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“~ 14M > 16M

Biéu dd 4.10 So sanh cudng do khi thay d6i nong d6 cua dung dich dung dich kiém KOH cuing

ty 1€ va cung thoi gian bao dudng 1a 8 gio

30.00
- b1y 2256 2272 2345 2437 2374 2477
20.88 21 \ R L NN N
%20.00 . ¥ N \\7 -
NEE I\
= \
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§ 10.00 \
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0.5 1 2 2.
\
Ti1é SS/SH v 1AM = 1eM

Biéu d6 4.11 So sanh cuong d6 khi thay ddi nong d6 cua dung dich dung dich kiém NaOH cuing
ty 1€ va cung thoi gian bao dudng 1a 10 gio
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Biéu d6 4.12 So sanh cuong do khi thay dbi nong d6 cua dung dich dung dich kiém KOH cuing

ty 1€ va cung thoi gian bao dudng 1a 10 gio

Nhan xét: Khi thay doi n‘(“)ng d6 mol thi cudng d6 bé tong geopolymer thay d6i dang ké
Vi thoi gian dudng ho 10 gio nong d6 mol tang tir 14M 1én 16M thi cuong do chiu nén cua bé

tong geopolymer tang khoang 38%.
5. KET LUAN

Tir két qua thi nghiém ta thiy céc yeu to anh
huong dén cuong d6 mau bé tong
Geopolymer bao gom:

Khi thay doi Ty Ié TTL/ cation kiém cudng
d6 bé tdng Geopolymer s& thay doi va Ty I¢ 1a
2.5 cho cuong d6 cao hon khi cing néng do
mol, cung thoi gian dudng ho nhiét.

Nong d6 mol ( M): Khi thay d6i nong d6 mol
thi cuong do bé tong Geopolymer thay doi
dang ké vai thoi gian dudng ho 1a 8 gio nong
d6 mol thay d6i tir 14M dén 16M thi cudng
do bé tong tang khoang 15.6% tuy nhién khi
tang khi tang thoi gian dudng h¢ 1én 10 gio
thi cuong do bé tong tang 1én khoang 38%.

Thoi gian dudng hg: Thoi gian dudong ho
Lau hon thi qua trinh geopolymer hoa cang
hoan thién gidp tong hop cac chudi monomer
hoan thién hon din dén cudong d6 bé tong
geopolymer tang.

So sanh cudng dé gitta dung dich kiém NaOH
va dung dich kiém 1a KOH c6 mét s diém
tuong dong c6 nghia cac yéu td anh hudng
dén cudng d6 mau bao géom TTL/cation kiém,
nong d6 mol, diéu kién dudng ho va thoi gian
dudng ho déu tang va phu hop véi cac két qua
da nghién cuu.

Tuy nhién khi lya chon dung dich kiém
NaOH va dung dich KOH thi khuyén céo st
dung dung dich NaOH s& cho két qua tét hon.

Qua két qua nghién ciru cho thiy vai trd cua
cation kiém dén cuong do bé tong
geopolymer 1a rat quan trong vi khi thiéu
cation kiém khoéng thé tao thanh dung dich
kiém hoat hoa.
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