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_NGHIEN CUU ANH HUONG CUA NHIET PQ BAO DUONG
VA HAM LUQNG PHU GIA KHOANG PEN MOT SO TiNH CHAT
CUA BE TONG GEOPOLYMER

Nguyén Quang Phii', P§ Viét Nam®

Tém tat: Sir dung hon hop phu gia khodng (Xi 16 cao hoat tinh va Tro bay) két hop véi dung dich kiém
hoat héa (NaOH va Na;SiOs) va phu gia siéu déo giam nude ché tao bé tong Geopolymer c6 tinh cong

tac tot, cuong dg nén ddp img dwoc cde yéu cau ky thudt cho cdc cong trinh xdy dung. DPé bé tong
Geopolymer phdat trién cuong do nhanh ¢ tuoi som can phdi bao duong gia nhiét. Khi tang ham luong Xi

10 cao hoat tinh trong thanh phan ciia bé téng Geopolymer sé tang mdc chong tham cho bé tong dén W16,

bé tong Geopolymer c6 cwong dé va tinh bén rat cao.

Twr khéa: Bé tong Geopolymer; Tro bay; Xi 10 cao; Dung dich kiém hoat hoa; Phu gia siéu déo.

1. PAT VAN PE

Chat két dinh polymer v6 co 14 san phim cia
phan tng ngudi trong moi truong dung dich chira
kiém cuia cac khoang chét gdc Alumo-silicate, goi
la vat lieu Geopolymer (Barbosa, 1999 and
Davidovits. J, 2011). Trong dé vat li€u Alumino-
silicate chita cac thanh phan gdém (SiO,) va
(ALLO3) c6 trong tro bay, meta cao lanh, xi 10 cao,
tro triu. Qua trinh phan tng trong moi truong hoat
hoa sé& tao cac chudi -Si-O-Al lam cho vat liéu co
cuong do, co kha ning dinh két t6t va bén ving
theo thoi gian.

Trong san xuit gang thép, ngudn xi néu thai
tryc tiép ra moi truong s& rat kho tan dung va xur
1y dé tao ra duoc loai phu gia khoang hoat tinh cao
ding cho bé tong. Can thiét phai xir 1y ngudi
nhanh va tan dung ngué)n xi mat trén duoc thai ra
tir cac nha may luyén gang thép, sdy kho va
nghién min dé tao thanh phu gia khoang hoat tinh
cao trong san xudt bé tong. Dung xi hoat tinh
trong san xudt bé tong Geopolymer s& mang lai
hiéu qua kinh té, giam 6 nhiém méi truong, bén
canh do bé téng ché tao c¢6 dd bén cao va mac
chéng tham cao, phu hop thi cong cc cong trinh
xay dung (Sarker. P. A., 2008).

Pé timg budc han ché viée sir dung xi ming

"B mén Vit liéu xdy dung, Khoa Cong trinh;
? Lop 59C1, Khoa Céng trinh

Poocling lam chat két dinh bé tong trong xay
dung, thi mot loai chit két dinh kiém hoat hoa méi
dd va dang duoc nghién ciru, dan dan timg budc
tmg dung vao thuc té xay dung. Chat két dinh
kiém hoat hoa do6 sur dung dung dich hoat hoa gém
dung dich NaOH (xut) va dung dich Na,SiO;
(thuy tinh 10ng), két hop str dung phu gia khoang
vat hoat tinh véi mot sd hoa chit thong thuong
khac. Co ché cua chat két dinh méi nay chu yéu la
qué trinh polymer hoa cac thanh phan dioxit silic
va aluminium oxid c6 trong phu gia khoang dé tao
ra luc két dinh, hinh thanh bo khung v6 co bén
virng, c6 kha ning chiu luc tét. Chat két dinh méi
ndy goi 1a chat két dinh Geopolymer. Bé tong
dugc san xuat tir loai chat két dinh nay goi 1a bé
tong Geopolymer hay con goi 1a “bé tong xanh™,
bé tong than thién véi moi truong (Olivia. M.,
2011; Turner. L. K and Collins. F. G, 2013)

Xuat phat tir nhitng ¥ tudng trén, bai bao da
nghién ctru va tng dung cac ngudn phu pham
cong nghi¢p (X7 lo cao hoat tinh va Tro bay) 1am
phu gia khoang két hop v6i dung dich hoat hoa
(dung dich NaOH va Na,SiO3) dé san xuit bé tong
Geopolymer tng dung cho cac cong trinh Thuy
loi. Bé tong Geopolymer thiét ké c6 cuong do va
tinh bén cao, mac chéng thdm vuot trdi so voi bé
tong truyén thong, dic biét 1a kha ning chéng xam
thuc rat t6t. Bé tong Geopolymer (BT GPM) la
loai “bé tong xanh’ than thi€n voi moi truong, khi
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dugc nghién clru va dua vao irng dung trong xay
dung s& mang lai hiéu qua vé kinh té va gop phan
bao v€ moi truong.

2. VAT LIEU
NGHIEN CUU

2.1. Phu gia khoang

2.1.1. Tro bay

Tro bay (FA): dung loai tro bay nhiét dién ldy
truc tiép chua tuyén co do Am 1,15%; khoi luong

SU DUNG TRONG

riéng 2,19 g/em’; khdi lugng thé tich xbp 0,955
g/cm’® va thanh phin hoa hoc cua loai tro bay nay
nhu ¢ bang 1.

Tro bay dugc phan tich va thi nghiém tai phong
thi nghiém, két qua thi nghiém céc chi tiéu ¢ bang
1 cho thdy loai tro bay nghién ciru pht hop véi tro
bay hoat tinh loai F dung cho bé tong, vira xay va
xi ming theo TCVN 10302:2014 va ASTM
C618-03.

Bang 1. Thanh phén hoa hoc ciia tro bay

Thanh phan SiO, | ALO; | Fe,0;3

SO;3

Na,O | KO Cr CaOy | MKN

% theo khdi lwong | 52,3 | 30,65 | 7,61

0,29

0,18 | 0,15 | 0,007 0,0 2,84

2.1.2. Xi lo cao hoat tinh

Xi 10 cao hoat tinh nghién min dugc mua tur
cong ty Hoa Phat (khu cong nghi¢p luyén gang
thép Hoa Phat - Kinh Mén - Hai Duong), Khéi

lwong riéng 2,67 g/em’, ty dién tich bé mat (46
min) 3600 cm?/g. Xi 16 cao hoat tinh co cac chi
tiéu co ly thoa man theo TCVN 11586:2016 thanh
phan hoa hoc co ban thé hién & bang 2 dudi déy.

Biang 2. Thanh phin hoa hoc ciia xi 10 cao hoat tinh

Thanh phan SiO,

ALO3

Fe,03 SO; MKN

% theo khdi luong 36,38

15,76

0,55 1,25 0,91

2.2. Cot liéu

2.2.1. Cét ligu min

C4t liéu min (cat) ding ché tao bé tong c6: Khdi
lugng riéng 2,66 g/cm’; khdi luong thé tich xbp 1,62
g/em®, md dun d6 16n 2,56; thanh phan hat va cac
chi tiéu co ly khac phu hop TCVN 7570:2006.

2.2.2. Cét lidu tho

Cot liéu tho (da dam) lay ¢ cong trinh xdy
dung va duoc dwa vé phong dé thi nghiém; da
dam c& hat (5-20) mm cé: Khdi luong riéng 2,78
g/em’; khéi luong thé tich xbp 1,68 g/cm’; thanh
phan hat va cac chi tiéu co 1y khiac phu hop
TCVN 7570:2006.

2.3. Dung dich hoat héa

Dung dich hoat héa 1a hon hop cua dung dich
Natri hydroxyt (NaOH) va thuy tinh long
(Na;Si0Os).

Natri hydroxyt dang vay kho c¢6 do tinh khiét
trén 98%, khoi luong riéng 1a 2,13 g/cm’. Dung
dich Natri hydroxyt dugc pha ché bang cach cho
NaOH dang vay kho vao nudc dé dat duoc nong
d6 mol theo yéu cau 1a 16M. Sau khi cho NaOH
vao thung chira nudc, s& dung diia thity tinh khuay

cho tan hét dé tao thanh dung dich NaOH.

Dung dich Natri silicat (Na,SiO3) dugc dat
mua co6 ty 1€ Si0,/Na,O = 2,5 (con goi la modun
silic), %Na,O = 11,8; %SiO, = 29,5 va nudc
58,7% theo khdi lwong. Dung dich Na,SiOs sir
dung co ty trong 1,42+0,01 g/cm’

2.4. Phu gia siéu déo

Pé hdn hop bé tong Geopolymer co tinh cong
tac va kha nang lén chat tot thi hon hop bé tong
thiét ké khong dugc phép xay ra hién twong phan
tang va tach nude. Khi ché tao BT GPM dé tai
nghién ciu da st dung phu gia si€u déo giam
nudc bac cao AM-S50 gbc Polycarboxylate,
thong qua thi nghiém dé xac dinh ty 1¢ pha tron
hop ly, dam bao tinh cong tac yéu ciu cta hdn
hop bé tong va mac bé tong thiét ké.

3. THIET KE THANH PHAN BE TONG
GEOPOLYMER VA KET QUA THi NGHIEM

3.1. Thiét ké thanh phéan bé tong Geopolymer

Vi chua c6 tiéu chuén thiét ké thanh phin bé
tong Geopolymer nén trong d& tai lwa chon
phuong phap thiét k& thanh phin bé tong
Geopolymer theo Rangan [Rangan. B. V, 2008].
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Tir két qua thi nghiém céc chi tiéu co ly cia
mot sb loai vat liéu xady dung ché tao BT GPM
nhu trong muc 2, tién hanh thiét ké va luya chon
thanh phéan cac loai vat liéu nhu sau:

+ Phu gia khoang (PGK) gdm Tro bay va Xi 16
cao hoat tinh véi ty 1€ FA: GBFS =75:25

+ Cbt liéu (cat va da dam) chiém 75% khbi
lugng bé tong.

+ Dung dich hoat héa (DD) duge sir dung trong thi
nghiém dé kich hoat qua trinh geopolymer héa ctia bé tong.
Dung dich nay 14 sy két hop giita NaOH va Na,SiOs. Ty
16 khéi lugng dung dich Na,SiO3/NaOH Ia 2,5.

= Ché tao dung dich NaOH: dem NaOH khan
hoa tan vao nuée dé dat duoc néng d6 mol la 16M
theo ty 1¢ khdi lwong ctia NaOH ran can thiét dé
tao thanh lkg dung dich NaOH la 444g. Dung
dich NaOH cé ty trong 1,17 g/em’.

= Dung dich Na2SiOs sir dung c6 ty trong
1,4240,01 g/cm® dugc hoa chung véi dung dich
NaOH tur trude theo ty 1€ xac dinh.

+ Ty 1¢ DD/PGK = 0,35 va 0,50

Dua vao cac ty 1€ lya chon nhu trén, tién hanh
tinh toan thanh phin vat liéu cho cac cap phdi bé
tong khac nhau nhu ¢ trong bang 3.

Bang 3. Thanh phén vit liéu ciia cac cAp phdi bé tong GPM thiét ké

Chp PGK DDHH Cot liéu PGSD
ohii DD/PGK FA GBFS Na,Si0; | NaOH | Cit Pa

(kg) (kg) (kg) (kg) (kg) (kg) (liy)
CP1 0,50 300,00 100,00 142,86 57,14 | 540 1260 4,8
CP2 0,35 333,33 111,11 111,11 44,44 | 540 1260 53

Tién hanh trén cac mau bé tong thiét ké theo
cap phdi ¢ bang 3, thi nghiém kiém tra tinh cong
tac cua cac hon hop bé tong (d6 sut, Sn). Khi cac
hdn hop bé tong dat yéu cau vé tinh cong tac, tiép
tuc dic mau kiém tra cudong do nén (Rn) va mac
chéng tham (W) cho cac cip phdi bé tong.

3.2. Anh hwéng ciia nhiét d§ va thoi gian
bao dwong dén Rn cia BT GPM

Muc dich cua thi nghiém nay la tim ra dugc
nhié¢t do bao dudng cling nhu thoi gian gia nhiét
thich hop cho cac mau BT GMP sau khi ché tao,
nhim dam bao vira tiét kiém nhién lidu tiéu thu
trong qua trinh dudng hé miu, vira lam ting
nhanh sy phat trién cua qué trinh Geopolymer,
nang cao cuong d¢ cua BT GPM.

Pé giam sb lan thi nghiém va kinh phi cia
VLXD str dung trong thi nghiém, dé tai sir dung
cap phbi CP2 c6 ty 1& Na,SiOs/NaOH = 2,5 va

DD/PGK = 0,35 dé tién hanh thi nghiém kiém tra
sy anh hudng cta nhiét do va thoi gian bao dudng
ctia cac mau thi nghiém dén su phat trién cuong
dd nén cua bé tong GPM.

Tién hanh dic cac t6 mau kich thude
(15x15x15) cm, mau duc thi nghiém duoc ché tao
theo TCVN 3105:1993, cac mau bé tong sau khi
duc 48 gio, mau dugc thao khuoén roi cho vao ti sa‘iy
dudng ho & nhiét d6 40°C, 60°C, 80°C va 100°C
lan luot trong 6, 12 va 24 gio.

Két thic qua trinh bado dudng trong ti sfiy,
mau dugc 14y ra thi nghiém kiém tra cuong do nén
(Rn, MPa) cta cac to mau bé tong GPM theo
TCVN 3118:2012.

Két qua thi nghiém cudng do nén cua cic to
mau bé tong GPM duoc dudng ho gia nhiét trong
t sdy sau 6, 12 va 24 gid & cac nhiét do khac
nhau nhu trong bang 4.

Bang 4. Két qua thi nghiém cuwong dd nén ciia BT GPM & nhiét d9 khac nhau

céR DD/CKD | D@ syt Sn | Nhigt fl(} béo _ Cuong do nénz‘Rn (MPa) _
phoi (cm) dudng 6 gio 12 giv 24 giv
CP2 0,35 18,6 40°C 13,81 33,62 41,51
60°C 25,60 40,20 45,20
80°C 31,68 44,08 48,82
100°C 41,06 47,79 50,08
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Hinh 1. Anh huéng cia nhiét do bao dudng dén
cwong dé nén cia cac mau BT GPM

Nhdn xét: T két qua thi nghiém nhan thay
cuong do cia BT GPM phat trién rat nhanh tir 6
dén 12 gio dau ngay sau khi dugc gia nhiét va dén
24 gio thi phat trién cham dan. Téc d6 phat trién
cuong d6 sau 6 gid gia nhiét so voi 24 gid lan luot
la: 33,28; 56,64; 64,90; 82,00% ¢ nhi¢t d0 twong
g 14 40, 60, 80 va 100°C. Tuong tu téc do phat
trién cuong do sau 12 gio gia nhiét so voi 24 gio
lan luot 1a: 81,01; 88,94; 90,30 va 95,43% ¢ nhiét
d6 twong tng 1a 40, 60, 80 va 100°C.

Vi vay nhiét d6 va thoi gian bao dudng anh hudng
dén cudng do cua bé tong Geopolymer. Nhiét do bao
dudng cao hon s€ lam cho quéd trinh trung hop
Geopolymer xay ra nhanh va triét & hon, cuong do
nén cia BT GPM cao hon. Nhin vao biéu d6 hinh 1
thdy duoc, nhiét do bao dudng ting tr 60°C dén
100°C thi cuong d6 nén tang rat nhanh trong 6 dén 12
gid dau bao dudng. Néu ting nhiét d6 bao dudng lan
luot tir 40°C = 60°C = 80°C = 100°C thi cuong do
nén cia cac mau BT GPM sau 24 gid bao dudng
nhiét 1an luot ting Ién 8,92% = 8,0% = 2,6%:
cuong d6 nén cua cac mau BT GPM bao dudng ¢
nhiét d6 60°C dén 80°C khéng nho hon nhidu so véi
cac mau duoc bao dudng ¢ 100°C. Vi viy, dé tiét

kiém nang luong dién ti€u thu cho qua trinh bao
dudng mau, tir cac két qua thi nghiém va tham khao
tai liéu, d@ tai da lwa chon ché do bao dudng mau hiéu
qua nhét 13 siy mau & 60°C trong 24 gid.

Sau khi dic miu 48 gid, mau bé tong
Geopolymer dugc thdo khudn rdi cho vao ti siy
dudng hd & nhiét d6 60°C lién tuc trong 24 gio.
Két thuc qua trinh bao dudng trong tu sy, cac td
mau dugc lay ra va bio dudng trong diéu kién tiéu
chuan cho dén khi cac t6 mau da ngay tudi yéu cau
thi thi nghiém kiém tra cudng do nén va mac
chéng tham cho BT GPM thiét ké.

3.3. Nghién ciru anh hwéng ciia ham luwgng
PGK dén tinh chit ciia bé tong GPM

Muc dich ctia nghién clru nay 1a danh gia tac
dong cua tung loai PGK Tro bay va Xi 10 cao
hoat tinh dén tinh chit k¥ thuat cua BT GPM,
cling nhu dua ra dugc ty 1€ dung hgp ly cua
tirng loai PGK hay két hop 2 loai v&i nhau trong
thanh phan BT GPM.

Nghién ctru anh huong ctia ham lugng PGK
(Tro bay va Xi 16 cao hoat tinh) trong thanh phan
BT GPM dén tinh chit k¥ thuét ciia bé tong, dé tai
da thay d6i ham luong cua Tro bay (FA) va Xi 10
cao hoat tinh (GBFS) lan Iuot la:

CPOO0 (FA = 100%; GBFS = 0%);

CP1 (FA=75%; GBFS =25%);

CP11 (FA = 50%; GBFS = 50%);

CP22 (FA =25%; GBFS = 75%);

CP33 (FA = 0%; GBFS = 100%);

Pé giam sb lan thi nghiém va kinh phi cia
VLXD sur dung trong thi nghiém, dé tai chi chon
mac bé tong ctia mau d6i ching (CP1) da dugc thi
nghiém & trén co6 ty 1€ Na,SiO3/NaOH = 2,5 va
DD/PGK = 0,50 dé tién hanh thi nghiém kiém tra
cac tinh chat k¥ thuat ciia bé tong. Thanh phan vat
liéu cho cac cdp phdi bé tong GPM khac nhau
duoc thé hién trong bang 5.

Bang 5. Thanh phén vit liéu ciia cac cAp phdi bé tong GPM thiét ké

Cip | DD/PGK PGK DDHH Cot liéu PGSD
phoi FA GBFS Na,SiO; | NaOH | Cat Pa

(kg) (kg) (kg) (kg) (kg) (kg) (ly)
CP00 0,50 400 0 142,86 57,14 | 540 1260 4,8
CPI 0,50 300 100 142,86 57,14 | 540 | 1260 4,8
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Cip | DD/PGK PGK DDHH Cot liéu PGSD
phoi FA GBFS Na,SiO; | NaOH | Cat Pa

(kg) (kg) (kg) (kg) (kg) (kg) (liy)
CP11 0,50 200 200 142,86 57,14 | 540 1260 4,8
CP22 0,50 100 300 142,86 57,14 | 540 1260 4,8
CP33 0,50 0 400 142,86 57,14 | 540 1260 4,8

Tién hanh trén cac hon hop vat li¢u theo cép
phdi trong bang 5 va thi nghiém xac dinh do sut
(Sn, cm) cua cac hdn hop bé téng theo tiéu chuin
TCVN 3106:2007.

Sau d6 dic cac to mau kich thude (15x15x15)
cm, mau duc thi nghiém duoc ché tao theo TCVN
3105:1993. Sau khi diic mau 48 gid, mau bé tong
Geopolymer dugc thdo khudn rdi cho vao ti siy
dudng hd & nhiét d6 60°C lién tuc trong 24 gio.
Két thiic qué trinh bao dudng trong tu sdy, mau dugc
liy ra va bao dudng trong diéu kién tiéu chudn, thi
nghiém kiém tra cuong d6 nén (Rn, MPa) cia cac
cap phéi bé tong GPM & 28 ngay tudi theo TCVN
3118:2012.

Puc cac t0 mau gdm 06 mau kich thudc
(D15xH15) ¢cm cho mdi cép phéi bé tong GPM
thiét ké, bao dudng mau nhu cac myc trén dén 28
ngdy tudi, thi nghiém kiém tra mac chdng thim
(W, at) theo TCVN 3116:2007.

K ét qua thi nghiém d¢ sut, cuong do nén
ciia cac cap phdi bé tong GPM thiét ké nhu
trén hinh 2.

B Bd sut, Sn {cm)

u Cuong dd nén 28
ngay, Rn28 (MPa)

CPO0O CP1  CP11 CP22 (P33

Hinh 2. Biéu do so sanh Sn va Rn28
ciia cdc cdp phéi BT GPM

Nhdn xét:-Tur két qua thi nghiém mot sb tinh
chat k¥ thuat cua cac cap phdi BT GPM sau khi
thay d6i ham lugng PGK (ty 1& FA:GBFS) nhan
thiy: Khi ham luong Xi 10 cao hoat tinh trong
hén hgp PGK ting 1én thi do sut (Sn) ctia hon
hop BT GPM giam di, gidm tur 22,5cm (CP1)
xudng con 19,4 cm (CP33). Piéu nay co thé
dugc 1y giai nhu sau: Trong thanh phan cua Xi 10
cao hoat tinh c6 mot sb thanh phan khoang vat
dugc hinh thanh trong qué trinh luyén gang thép,
vi vay khi nghién min thi cac thanh phan khoang
vat nay da hat nudc, két tinh va ran chéc, do vay
luong nude yéu cau can cho bé tong khi sir dung
nhiéu Xi 16 cao hoat tinh s& cao hon khi sir dung
nhiéu Tro bay. Ciing chinh vi cac thanh phan
khoang véat nay tu két tinh va rén chic nén lam
cho cuong dd ciia BT GPM c6 nhiéu ham luong
Xi 10 cao hoat tinh s€ tang hon so vé1 BT GPM
c¢6 nhiéu ham luong Tro bay (CP11: 38,3 MPa,
CP22: 35,6MPa so v6i CP1: 34,8 MPa). Tuy
nhién, khi thay thé 100% 1a Xi 1o cao hoat tinh
(CP33) thi cuong do cia BT GPM lai co6 xu
hudng giam xudng (giam tir CP1: 34,8 MPa
xuéng CP33: 32,5 MPa), didu nay duoc giai
thich 13 do tong ham luong (SiO, va AL,Os) ¢6
trong Xi 10 cao hoat tinh thap hon trong Tro bay,
nén dung dich hoat hoa phan mg chua triét dé dé
tao ra cac gel Polymer trong bé tong, do dé lam
giam cuong d6 nén ciia BT GPM.

Vé mdc chong tham thi nhdn thay: khi ham
lurong Xi 10 cao hoat tinh trong BT GPM tang lén
thi mac chéng thim ciia BT GPM dat tor W12
(CP00: 100%FA, 0%GBFS; CP1: 75%FA,
25%GBFS) tang lén W14 (CP11: 50%FA,
50%GBFS va CP22: 25%FA, 75%GBFS) va
W16 (CP33: 0%FA, 100%GBFS), tang 1én tur 1
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dén 2 cép so v6i miu dbi chiung (CP1). Diéu nay
la do cac khoadng vat c6 trong Xi 10 cao hoat tinh
tir rin chéc, nén ngoai két dinh Geopolymer con
¢ cac két dinh cia cic thanh phan khoang vat
nay, lam cho bé tong duoc dac xit hon tai cac
viing chuyén tiép giita cac hat ¢t liéu trong cau
trac cua bé tong. Pay ciing 1a van dé can nghién
ctru thém vé loai bé tong voi ham lwgng Xi 16 cao
hoat tinh cao hon Tro bay dé ung dung cho cac
cong trinh Thuy loi thuong xuyén chiu tic dong
cua moi truong nudc.

4. KET LUAN

Tu cac loai vat li€u xdy dung da nghién ctru
nhu: Phu gia khoang (Tro bay va Xi 10 cao hoat
tinh), cdt lidu (cat va da dam) va dung dich hoat
hoa (Na,SiO; va NaOH) di thiét ké dugc cac cap
phéi bé tong Geopolymer dat cac yéu cau vé tinh
cong tac, cuong d6 nén va mac chdng thim dé
ung dung thi cong cac cong trinh Thuy lgi.

Bé tong Geopolymer rin chéc 13 qué trinh hinh
thanh Geopolymer hoa phuc tap cua cac thanh

TAI LIEU THAM KHAO

phan hoa hoc co trong phu gia khoang dugc kich
hoat béng dung dich hoat hoa, sau d6 Geopolymer
gdn két cac hat cdt liéu thanh mot thé ddng nhat
ran chic. Cudng d6 cia bé tong Geopolymer phu
thudc rét nhiéu vao nhiét d¢ va diéu kién dudng
hg, cling nhu thoi gian dudng hd bé tong. Ngoai
ra, tinh chat cia bé tong Geopolymer con phu
thugc vao ham lugng phu gia khoang, ty 1€ cua
dung dich hoat héa véi tong lwgng phu gia
khoéang, ndng d6 cua dung dich hoat hoa...

Bé tong Geopolymer thiét k& c6 mac chdng
thim rét cao (tir W12 ting 1én W16), cao hon méc
chéng thim cua bé tong truyén thdng cling mac
thiét ké tir 1 dén 2 cAp. Piéu nay cho thiy khi sir
dung hén hop phu gia khoang (Tro bay va Xi 1o
cao hoat tinh) v&i lugng dung dung dich hoat hoa
(Na,SiO; va NaOH) hop 1y, két hop lugng ding
phu gia siéu déo trong thiét ké s& ché tao duoc loai
bé tong Geopolymer c6 do dic chic va tinh bén
cao, dap umg duoc cac yéu cau ky thuat thi cong
cac cong trinh Thuy lo1i.
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Abstract:
STUDY THE EFFECT OF CURING TEMPERATURE AND CONTENT OF MINERAL
ADDITIVES ON SOME PROPERTIES OF POLYMER CONCRETE

Use a mixture of mineral additives (Blast Furnace Granulated Slag and Fly Ash), combined with
Alkaline-activated solution (NaOH va Na,SiO;) and Superplasticizer to mixture proportions of
Geopolymer concrete with good workability and compressive strength to meet the technical
requirements for the constructions. In order for Geopolymer concrete to develop quickly compresive
strength at an early age, heating mainternace is required. When increasing the content of Blast Furnace
Granulated Slag in the composition of Geopolymer concrete will increase the waterproofing grade for
concrete to W16, the Geopolymer concrete has very high compresive strength and durability.

Keywords: Geopolymer concrete; Fly ash; Blast Furnace Granulated Slag; Alkaline-activated solution;

Superplasticizer.
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