BAI BAO KHOA HOC

NGHIEN CUU SUDUNG CHAT KET DINH KIEM HOAT HOA BE
CHE TAO BE TONG UNG DUNG CHO CAC CONG TRINH THUY LOI

Nguyén Quang Phu'

Tém tit: Si dung dung dich kiém hoat héa (NaOH va Na,SiOs), hén hop phu gia khodng (Xi 16 cao hoat
tinh va Tro bay) va phu gia siéu déo giam nudc ché tao bé tong Geopolymer cé cuong dp nén thiét ké tir
M30 d@én M60. Bé tong Geopolymer thiét ké cé tinh cong tdc tot, cuong do nén ddp img dwoc cdc yéu cau
ky thudt cho thi cong cdc cong trinh Thuy loi. Bé tong Geopolymer la mot loai bé tong xanh thdn thién voi

moi truong.

Tir khéa: Bé tong Geopolymer; Tro bay; Xi 16 cao; Dung dich kiém hoat hoa; Phu gia siéu déo.

1. PAT VAN PE

Trong nhitng ndm gan day, cac cong trinh xdy
dung ndi chung va cong trinh Thuy lgi noi riéng
da dugc xdy dung va phat trién ngay cang nhiéu
nham dap ung yéu cau cong nghiép hoa, hién dai
hoa dat nude. Da sb cac cong xay dung déu theo
huéng st dung bé tong voi chit két dinh xi ming
Poocling truyén thong. Pay 1a chat két dinh
truyén thdng c6 vu diém vé tinh d& thi céng va
dam bao d0 tin cdy. Tuy nhién, viéc san xuét xi
ming Poocling duoc cho 1a giy 6 nhiém moi
truong sdng cua chung ta hét strc nghiém trong do
mirc do phat thai khi CO, va bui nhiéu. Céc
nghién cuu cho théy, viéc san xudt mot tan xi
mang phat ra khoang hon mét tin Carbon dioxide
(CO,) vao bau khi quyén, diéu nay dan t&i nhidu
hé luy, dic biét 1a vin dé 6 nhiém méi trudng (L.
K. Turner va F. G. Collins, 2013). Thém vao dé6
cac ngudn nguyén liéu nhu da voi, quing sit va
dat sét dé san xuét xi ming truyén thong dang bi
hao hut dan va khai thac khong kiém soét, 1am anh
huéng t6i mdi truong sdng cling nhu an ninh
ngudn nudc ngam.

Pé timg budc han ché viée sir dung xi ming
Poocliang lam chit két dinh bé tong trong xay
dung, thi mot loai chit két dinh kiém hoat hoa
moi dd va dang dugc nghién ctru, dan dan ting
budc tng dung vao thuc té xay dung. Chat két
dinh kiém hoat hoa d6 sir dung dung dich hoat

"B mén Vit liéu xdy dung, Khoa Cong trinh

hoa gdm dung dich NaOH (xut) va dung dich
Na,SiO; (thuy tinh 16ng), két hop st dung phu
gia khoang véat hoat tinh v6i mét sb hoa chat
thong thuong khac (Davidovits. J, 2011). Co
ché cua chit két dinh moi nay cha yéu 1a qua
trinh polymer hoa cac thanh phan dioxit silic c6
trong phu gia khoang dé tao ra luc két dinh,
hinh thanh b khung v6 co bén virng, co kha
ning chiu lyc tot. Chat két dinh méi nay goi 1a
chat két dinh Geopolymer. Bé tong duoc san
xuat tir loai chit ké dinh nay goi 1a bé tong
Geopolymer hay con goi la “bé tong xanh”, bé
tong than thién v4i moi truong.

Tai Vi¢t Nam, theo bao cao ciia B§ Cong
thuong, hién nay c6 khoang 21 nha may nhiét di¢n
than dang hoat dong, mdi nim thai ra gﬁn 20 triéu
tan tro xi, can mot dién tich bai thai khoang hon
800 ha. Dy kién dén nam 2020, ca nudc c6 thém
12 du an nhi¢t dién than di vao hoat dong, khi do
s& thai thém ra khoang 23+25 triéu tan tro xi mdi
nam, nhu vay nguy co khong co du dién tich tréng
dé 1am bai thai lugng tro xi thai ra, giy 6 nhidm
ngudn nudc va moi trudng. Trong khi d6 da co
mot sb nganh tan dung tro xi dé san xuat vat liéu
xdy dung, san lép nén, san xuit vat liéu khong
nung, lam duong giao thong, xay dung dap Thuy
lgi thay dién..., tuy nhién lugng st dung tro xi
con han ché, chi khoang 5+10 triéu tin/nim (Pao
Vian bong, 2017).

Trong qua trinh abt chay than dé san xuét dién,
khoang trén duéi 20% chit vo co khong chay va
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ca lugng than chua chay hét bi dinh von thanh cac
hat 16n va roi xudng day 10 goi 1a xi than hay tro
day. Con lai 80% chét vo co khong chay con lai s&
bay theo khoi 10 thoét ra ngoai thanh tro bay. Tro
bay tir d6t than thuong dugc thu hoi bang hé
thong loc bui tinh dién. Vé4i thanh phan hat c6
trong lugng nhe, kich thudc hat rat nho (tuong
duong 1/3 hat xi méng), tro xi co thé bay tu do
trong khong khi, phat tan khap noi. Day 1a ndi lo
so cua cu dan gan nha may nhiét dién va xung
quanh noi chén lap tro bay. Khong chi phat tan
trong khong khi, chi can c6 mach nudc ngam nho
ciing c6 thé dem tro di khip moi ngd ngach trong
long dat, v6i cac thanh phan cia tro bao goém
nhitng oxit kim loai nang nhu Si0,, AL,O;, Fe,0;,
Ca0, NaO, TiO,,... lam 6 nhiém ngudn nudc, giy
ra nhiéu cin bénh nguy hiém. Tuy nhién, loai chat
thai nay lai c6 thé tai s dung 1am nguyén liéu san
Xuit xi mang, bé tong va nguyén liéu san xuat vat
liéu xay dung.

Bén canh d6, & nudc ta hién nay cong nghiép
luyén gang thép da va dang dugc phat trién mang
tinh cha dong vé ngudn thép san xuat trong nudc,
dién hinh 1a cac nha may san xuit thép Formosa
Ha Tinh, Thai Nguyén, FuCo, Ponima, Nha may
Thép Phu My, Khu lién hop gang thép Hoa Phat
tai Kinh M6n - Hai Duong..., hang ndm s€ thai ra
mdt lugng xi gang thép rat 16n. Do lwong xi gang
thép thai ra nhiéu, nén cong tac to chirc xir Iy ton
kém va can dién tich 16n dé chira xi, gdy nén hién
tuong 6 nhiém moi trudng va ngudn nudc ngam.
Do d6 can nghién ctru va xtr 1y, tin dung ngudn xi
10 cao hoat tinh lam phu gia khoang dé san xuit bé
tong mang lai hiéu qua kinh té cao, giam thiéu 6
nhiém moéi trudng.

Xuat phat tir nhitng ¥ tudng trén, dé tai da

nghién ciru va ung dung cic ngudn phu phim
cong nghié€p (X7 lo cao hoat tinh va Tro bay) lam
phu gia khoang két hop vé6i dung dich hoat hoa
(dung dich NaOH va Na,SiOs) dé san xuét bé
tong Geopolymer tng dung cho cac cong trinh
Thuy loi. Bé tong Geopolymer thiét ké c6 cuong
d6 va tinh bén cao, mac chéng thAm vuot troi so
voi b€ tong tmyén théng, dac biét 1a kha nang
chéng xam thuc rat tét. Bé tong Geopolymer la
loai “bé tong xanh” than thi€n voi mdi truong,
khi dugc nghién ctru va dua vao img dung trong
xdy dung s& mang lai hiéu qua vé kinh t& va gop
phan bao vé moi trudng.

Trong d& tai s& két hop sir dung phu gia khoang
(Tro bay va Xi 10 cao hoat tinh) v&i dung dich
hoat hoa (NaOH va Na,SiO;) va céac vat li€u xay
dung (cat, d4 dam) dé thiét ké thanh phan bé tong
Geopolymer c¢6 mac thiét ké tir M30 dén M60. Bé
tong Geopolymer (BT GPM) c6 tinh bén va méc
chéng thdm cao phu hop thi cong cac cong trinh
Thuy loi.

2. VAT LIEU VA PHUONG PHAP
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%; khdi luong
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 Si0, | ALO; | Fe, O3

SO3 NaZO Kzo Cr CaOtd 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
tr cong ty Hoa Phat (khu cong nghiép luyén
gang thép Hoa Phat - Kinh Mon - Hai
Duong), Khéi luong riéng 2,67 g/cm’, ty dién
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tich bé mat (46 min) 3600 cm?/g. Xi 1o cao
hoat tinh ¢6 cac chi tiéu co ly thoéa man theo
TCVN 11586:2016 va BS EN 15167-1:2006,
thanh phan hoa hoc co ban thé hién ¢ bang 2
dudi day.
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Biang 2. Thanh phin hoa hoc ciia xi 16 cao hoat tinh

Thanh phan SiO,

ALO3

Fe,03 SO; MKN

% theo khéi 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) cling 1a mot phan rat quan trong
cta hdn hop bé tong, nd anh hudng dén do sut cua
hon hop bé tong trong qua trinh tron va duc mau;

trong thi nghiém st dung cat tur nhién, cat dugc lay tir
cong trinh va dua vé tai phong thi nghiém. Cat ding
ché tao bé tong c6 thanh phan hat va cac chi tiéu co Iy
phtt hop TCVN 7570:2006; Két qua thi nghiém tinh
chét co 1y cia cat dugc trinh bay trong bang 3.

Biang 3. Tinh chit co' Iy ciia cat

STT Chi tiéu Pon vi K&t qua thi nghiém
1 | Khi lugng riéng g/cm’ 2,66
2 | Khdi lugng thé tich xdp g/cm’ 1,62
3 Do rong % 39,1
4 Ham lugng bui, bun, sét % 0,91
5 M6 dun do 16n - 2,56
6 Tap chét hiru co - Pat
7 Thanh phﬁn hat - Pat

2.2.2. Cét lidu tho
Cot liéu tho (da dam) lay ¢ cong trinh xdy
dung va dugc dua vé phong dé thi nghiém. P4

dam c& hat (5-20) mm c6 thanh phan hat va tinh
chit co 1y dat tiéu chuan TCVN 7570-2006 dugc
trinh bay tai bang 4.

Biang 4. Tinh chit co' Iy ciia da dim

STT Chi ti¢u thi nghiém Pon vi Két qua thi nghiém
1 | Khéi luong riéng g/cm’ 2,78
2 | Khéi luong thé tich x6p g/cm’ 1,68
3 Ham lugng bui, bun, sét % 0,08
4 Ham lugng thoi det % 4.5
5 D06 hat nude % 0,55
6 Thanh phﬁn hat - Pat

2.3. Dung dich hoat héa

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

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 khd vao nuéc dé dat duoc ndng
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,0 = 11,8; %SiO, = 29,5 va nudc
58,7% theo khdi lwong. Dung dich Na,SiOs sir
dung c6 ty trong 1,42+0,01 g/cm’

Dung dich kiém hoat hoa phai duogc chuén bi
bang cach hoa tan dung dich NaOH va dung dich
Na,Si0; theo ty 1€ da dinh trude. Ca hai qua trinh
hoa tan va tron nay déu 1a cac phan ung toa nhiét
(nhiét dé hén hop vao khoang 70°C). Do vay, nén
pha ché dung dich kiém hoat hoa it nhdt mot ngay
trude khi tron vao bé tong dé kich hoat Tro bay va
Xi 16 cao.
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2.4. Phu gia siéu déo

Pé hon hop BT GPM ¢ tinh cong tac va kha
ning Ién chit tot thi hdn hop bé tong thiét ké
khong dugc phép xay ra hién twong phéan ting va
tach nude. Khi ché tao BT GPM d&8 tai nghién ctru
da st dung phu gia si€u déo giam nudc bac cao
AM-S50 goc Polycarboxylate, giam nudc
khoang 40%, thong qua thi nghiém dé xac dinh ty
1¢ pha tron hop 1y, dam béo tinh cong tac yéu cau
ctia hdn hop bé tong va mac bé tong thiét ké.

3. THIET KE BE TONG GEOPOLYMER
VA KET QUA THI NGHIEM

3.1. Thiét ké thanh phin bé
Geopolymer

* Céc yéu cau can thiét khi thiét ké thanh phan
BT GPM:

Thiét ké thanh phin BT GPM Ila sy lya chon
thanh phan phdi tron hop 1y cta cac vat liéu (Phu
gia khoang, dung dich kiém kich hoat, cdt liéu)
nham thu dugc bé tong cd: hdn hop bé tong dat
dugc tinh cong tac tot nhat va cuong do nén thiét
ké yéu cau phu hop véi cac hang muc cong trinh
xay dyng. V& nguyén tic, cling gidng nhu bé tong
xi ming, khi thiét ké thanh phin BT GPM céan
dam bao yéu cau nhu sau:

- Yéu cau vé tinh ning bé tong: Cudng do nén,
tudi can dat duge cudng d6 thiét ké hodc cac tinh
niang dic biét khac (chdng thim, chéng xam thuc,
mai mon...).

tong

- Yéu cau vé diéu kién thi cong dic trung cho
tinh chat ctia hdn hop bé tong, nhu: Hinh dang va
kich thudc két ciu, mat do cdt thép; Thoi gian
can dé thi cong, nhiét d6 méi trudng, phuong tién
van chuyén hdn hop bé tong, phuong tién dé db
bé tong ...

- Yéu cau v& mét s6 tinh chat co 1y cia cac loai
vat liéu ché tao bé tong.

Vi chua c6 tiéu chudn thiét ké thanh phan bé
tong Geopolymer nén trong dé& tai lwa chon
phuong phép thiét ké thanh phin bé tong GPM
theo Rangan (Rangan. B.V, 2008).

Tir két qua thi nghiém cac chi tiéu co Iy cia
mot sb loai vat liéu xady dung ché tao BT GPM
nhu trén, tién hanh thiét ké va hra chon thanh phan
cac loai vat liéu nhu sau:

+ Phu gia khoang (PGK) gém Tro bay va Xi 10
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 hoa (DD) dugc st dung trong
thi nghi¢m dé kich hoat qua trinh geopolymer hoa
ctia bé tong. Dung dich nay 1a sy két hop giita
NaOH va Na,SiOs. Ty 16 khdi luong dung dich
Na,Si03/NaOH la 2,5

+ Ty 1¢ DD/PGK = 0,35; 0,40; 0,45 va 0,50

Dua vao cac ty 1€ lya chon nhu trén, tién hanh
tinh toan thanh phan vat liéu cho cac cap phdi bé
tong khac nhau nhu ¢ trong bang 5.

Bang 5. 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 0,45 310,34 103,45 133,00 53,20 | 540 1260 5,0
CP3 0,40 321,43 107,14 122,45 4898 | 540 1260 5.1
CP4 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 5, thi nghiém kiém tra tinh cong tic ciia
cac hon hop bé tong (d6 sut, Sn). Khi cic hdn hop bé
tong dat yéu cau vé tinh cong tac, tiép tuc diic mau
kiém tra cudng d6 nén (Rn) cho cac cAp phdi bé tong.

3.2. Két qua thi nghiém dd sut ciia hdn hop
bé tong GPM

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 70 (9/2020)

Tron cac hdn hop bé tong GPM véi cip
phdi da thiét ké nhu trong bang 5, sir dung nén
cut tiéu chuén thi nghiém xac dinh do sut cua
cac hon hop bé tong (HHBT) theo tiéu chuan
TCVN 3106:2007. Két qua thi nghiém do¢ sut
(Sn, cm) cta cac hdn hop bé tong thé hién nhu
trong bang 6.
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Bang 6. Két qua thi nghiém d¢ sut cac hn hop bé tong GPM

Cép phoi DD/CKD P sut, Sn (cm)
Khéng PGSD Cé PGSD
CP1 0,50 16,8 22,5
CP2 0,45 16,0 21,0
CP3 0,40 14,5 20,2
CP4 0,35 12,0 18,6

Nhdn xét: Tir két qua thi nghiém d6 sut cta cac
HHBT GPM & bang 6 nhén thay: Cac cap phdi bé
tong thiét ké déu thoa min yéu cau vé tinh cong
tac cho bé tong thi cong céc cong trinh Thuy loi
theo TCVN 8218:2009 (Bé tong Thuy cong - Yéu
cau ky thudr) va TCVN 9139:2012 (Céng trinh
thity loi - Két cdu bé tong, bé tong cot thép ving
ven bién - Yéu cau ky thud).

Khi quan sat hén hop BT GPM sau khi tron ciing
thay dugc d6 dong nhat ctia hdn hop bé tong tuoi rat
t6t, khong co hién tuong phan tang, khong xuét hién
tach nudc tai mép ria ngoai ciia hon hop sau khi tron
va sau khi 1am thi nghiém kiém tra do sut.

Ngoai ra, tur két qua vé do sut cia HHBT khi
khong sit dung PGSD va c6 PGSD cho thiy tac
dung rat hiéu qua ciia PGSD trong thanh phan cua
BT GPM, n6 khong nhitng tdng do sut cuia HHBT
(tang tir 5,0 dén 6,6 cm) ma con duy tri duge do
sut cia cac HHBT theo thoi gian. Didu nay duoc
Iy giai 1a do trong thanh phan GPM c6 sir dung
phu gia hoa déo thé hé méi (phu gia siéu déo giam
nude gbe Polycarboxylate) s& duy tri duge d6 luu
dong ctia hon hop bé tong trong qua trinh van
chuyén va thi cong.

3.3. Két qua thi nghiém cwong dd nén cia bé
tong GPM

Dé kiém tra cudng d6 nén cho cic cap phdi bé
tong GPM, tién hanh dic cac t6 mau kich thudc
(15x15x15)cm, miu duc thi nghiém duoc ché tao
theo TCVN 3105:1993, cic mau bé tong sau khi
duc 48 gid, mau dugc thao khudn roi cho vao tu
sdy dudng ho & nhiét do 60°C trong 24 gio. Két
thiic qua trinh bao dudng trong ti siy, mau duoc
liy ra va bao dudng trong diéu kién tiéu chuan
cho dén khi mau du ngdy tudi thi nghiém; thi
nghiém kiém tra cuong do nén cua cac cap phdi
bé tong GPM & 3, 7 va 28 ngay tudi.

Pé xac dinh cuong dé nén cua bé tong sau khi
bao dudng bang phuong phap pha hiy mau theo
tiéu chuan TCVN 3118:2012.

Két qua thi nghiém cuong do nén ¢ 3, 7 va 28
ngdy tudi cua cac cip phdi bé tong GPM thiét ké
nhu trong hinh 1.

70 "

60 | -

50 | —f— = Cuéng d6 nén, Rn
= = (MPa) 3 ngay

4 '

2 ; al s I ~ mCudng dénén, Rn

30 p= i (MPa) 7 ngay

20 Vol Curdng 66 nén, Rn

(MPa) 28 ngay
10
D .. .
CcP1 CP2 CP3 CP4

Hinh 1. Biéu do so sanh cuong do nén
ciia cdc cdp phéi BT GPM

Nhdn xét: Tir két qua thi nghiém cudng d6 nén
ctia cac cip phdi bé tong GPM thiét ké nhan thay:
tit ca cac cip phdi bé tong GPM thiét ké c6 cudng
d6 nén & tudi 28 ngay déu dat mac trén 30, 40, 50
va 60 MPa tuong ing voi cac ty 1€ Dung dich hoat
héa (DD)/Phu gia khoang (PGK): DD/PGK =
0,50; 0,45; 0,40 va 0,35; méac bé tong GPM thiét
ké phi hop véi mot s6 méac bé tong thi cong cho
cac cong trinh Thuy loi.

Néu so sanh sy phat trién cuong d6 nén ciia BT
GPM 6 3 ngay va 7 ngay tudi so v6i cuong do nén
bé tong & 28 ngay tudi thi nhan thiy: Sau 3 ngay
tudi dudng ho, cuong do nén di dat duoc tir
56,03% dén 64,94% cudng d6 nén ¢ 28 ngay tudi.
Con sau 7 ngay tudi thi cuong dd nén dat twong
tmg 71,55% dén 77,01% cudng do nén & 28 ngay
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tudi. Piéu nay cho thdy, v6i BT GPM su phat
trién cuong do ¢ tudi sém rat nhanh, sau khi duoc
kich hoat bang dung dich hoat héa va say dudng
hd ¢ nhiét d¢ 60°C trong 24 gid thi cac phan ung
tao Geopolymer dién ra nhanh, tao moi trudng
thuan loi cho dung dich hoat hoéa (Na,SiO; +
NaOH) pha huy cac khoang Al va Si trong Tro
bay va Xi 10 cao hoat tinh tao h¢ gel lién két
nhanh, s& 1am ting sy phat trién cuong do ciia BT
GPM ¢ 3+7 ngay tudi; day ciing 1a thuan loi cho
cac cong trinh xay dung can sém dua vao khai
thac va st dung nhu cac cong trinh Thuy loi.

Khi ty 1€ Dung dich hoat héa/Phu gia khoang
(DD/PGK) gidm di thi cuong o nén cua bé tong
GPM thiét ké tang 1én, vi vay can phai dya vao
méc bé tong thiét ké yéu ciu cua cong trinh xay
dung dé diéu chinh ham Iuong PGK cho phu hop,
sau do tinh liéu lugng dung dich hoat hoda
(Na,SiO; + NaOH) mét cach hop 1y nhat, nhim
dam bao duoc yéu cau thiét ké k¥ thuat.

4. KET LUAN

Tir cac két qua thi nghiém duogc cua dé tai, co
thé dua ra mot sb két luan nhu sau:

Tir ngudn vat liéu sn c6 trong nudc nhu: cbt
liu (cat va da dam), phu gia khoang (Tro bay va
Xi 10 cao hoat tinh) va dung dich hoat hoa
(Na,SiO3 va NaOH) c6 thé ché tao dugc bé tong
Geopolymer voi mac tir M30 dén M60. Bé tong
Geopolymer thiét k& c6 d6 bén va mac chéng
thim cao, bé tong Geopolymer c6 tinh bén sunfat,
bén axit, 6n dinh nhiét, it co ngot, han ché ran nit,
phu hop tng dung thi cong cho cac cong trinh
Thuy loi.

Pé tai dd dua ra mot giai phap ky thuat mai
la: khong sir dung chit két dinh xi ming
Poocling, ma tan dung ngudn phu phdm cong
nghiép cta cac nha may nhiét dién than (Tro bay)
va cac nha may san xuat gang thép (Xi 10 cao
hoat tinh) két hop vé&i dung dich hoat hoa lam

TAI LIEU THAM KHAO

chit két dinh kiém hoat héa dé ché tao thanh
cong bé tong Geopolymer. San phim bé tong
Geopolymer 12 mot loai “bé tong xanh” than
thién v6i méi truong s& gop phan da dang hoa sy
lwa chon vé cac loai bé tong trong xdy dung,
giam thiéu cac chit thai cong nghiép, gop phan
bao v€é moi trudng.

Khi thiét ké thanh phin bé téng Geopolymer
thi cuong d6 nén cling nhu mot sd tinh chat ky
thuat ctiia bé tong Geopolymer phu thudc nhiéu
vao thanh phan SiO, va ALO; ¢ trong phu gia
khoang va su kich hoat cua dung dich hoat hoa
(dung dich Na,SiO; va NaOH). Vi vdy can thiét
phdi danh gid anh hudng cua céc loai phu gia
khoang, ty 1€ dung dich hoat héa va phu gia
khoang, cling nhu néng d0 cua dung dich hoat hoa
dén cac tinh chat cia bé tong Geopolymer. Bén
canh d6, d& ddy nhanh qué trinh Geopolymer thi
viéc bao dudng gia nhiét cho cac mau bé tong sau
khi ché tao 1a rat can thiét.

Pén nay, vat liéu bé tong Geopolymer van
dang trong giai doan phat trién. Pé dwoc chap
nhan rong rai trén thé gidi cling nhu tai Viét Nam
nhu 14 mot san pham thay thé cho bé tong xi méing
Pooclang thi can thiét phai:

+ Thiét ké hon hop bé tong Geopolymer theo
mot phuong phap hay cong thie ¢d dinh, dé xuét
cac giai phap st dung nhidu ngudn nguyén liéu
khoang khac nhau, can uu tién st dung ham luong
phu gia khoang 16n nhim da dang céc loai bé tong
Geopolymer thiét ké co chat luong cao.

+ Xay dung duoc quy trinh thiét ké, thi cong va
bao dudng bé tong Geopolymer dat dugc cac yéu
cau k¥ thuat dat ra. Can sém ban hanh thanh cac
tiéu chuan cy thé dé ap dung cho tit ca cac linh
vuc xay dung.

+ Tiép tuc nghién ciru va danh gia ddy du cac
tinh chit vat ly, tinh chit co hoc ciia bé tong
Geopolymer.
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Abstract:
STUDY ON USING OF BINDER ALKALINE-ACTIVETED TO MANUFACTURE
THE POLYMER CONCRETE APPLICATIONS FOR IRRIGATION WORKS

Using Alkaline-activated solution (NaOH va Na,SiO3), a mixture of mineral additives (Blast Furnace
Granulated Slag and Fly ash) and Superplasticizer to manufacture the Geopolymer concrete with
compressive strength from M30 to M60 (MPa). The designed Geopolymer concrete with good
workability and compressive strength to meet the technical requirements for the construction of
irrigation works. Geopolymer concrete is an environmentally friendly green concrete.

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