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TOM TAT:

Hang nim chat thdi clia nhad mdy nhiét dién tro bay hang chuc triéu tdn lam 6 nhiém moi
truong, 4nh hudng moi trudng xung quanh. Cic cong trinh xay dung ngay cang nhiéu doi hdi
nhiéu vat liéu xay dung c6 chit lugng cao. Chiing ta stt dung tro bay lam vat liéu moi trudng st

dung lam nguyén liéu trong sdn xuat bé tong cho cic cong trinh xay dung dap ng cic tiéu chuin

k¥ thuit nhu ting cudng do nén, duy tri dd sut cho bé tong, ting tinh linh ddng, gidm nhiét thay
héa bé tdng. Bai viét nghién citu thay th€ 15% tro bay cho xi ming trong cAp phdi vin ddm bio
cdc yéu cau k¥ thuat clia bé tong. Ngoai ra, ching ta st dung tro bay trong bé tong gitip bio vé

mdi trudng, gidm hiéu 'ng nha kinh, bio vé tai nguyén khodng sdn dit nuc. Pic biét tro bay lam

giam chi phi gi4 thanh ddng ké cho cip phdi bé tdng, mang lai hiéu qua kinh t& cao.
Tu khoa: tro bay, bé tong, phu gia héa hoc, vatliéu moi trudng.

1.Dat van dé

Theo Quy hoach phiét trién nganh Dién tir nay
dé&n nam 2030, sdn lugng tro, xi thdi nhiét dién s&
ngay cang ting, anh hudng 16n d€n moi trudng,
chi€m dién tich dat d€ 1am bai chia. Theo so liéu
dé&n nam 2020, luong tro xi thdi khodng 25,4 triéu
tAn/nim; nim 2025 khoang 29,37 triéu tAn/nim va
nam 2030 khodng 38,3 triéu tAin/nim. Bén canh do,
nhu cAu x4y dung ngly cang gia ting, cic cdng
trinh ngay cang nhiéu c6 quy md 16n nén st dung
tro bay trong xi ming, bé tong 1a van dé cip thiét
hién nay dé xit Iy hét lugng tro nhiét dién, dic biét
la s dung trong bé tong. Céc loai bé tong nay c6
cdc yéu cau ky thuat nhu cudng do cao, gidm nhiét
thiy héa, duy tri do sut tot, tinh linh dong cao,
khong phan tAng, khong tich nuSc. Vat liéu 1a nén
tdng cla k&t cAu nén bé tong dudc ng dung tai rat
nhiéu cong trinh cong nghiép dan dung, ciu kién
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nhu san, cAu kién sdn suit trudc, dim, méng cau,
vom sin vin dong, vom ham, nha cao tAng. Vi vy,
hu6ng di phat trién viéc sif dung tro bay vao cap
phdi bé tong 12 mot hudng mdi can dugc tip trung
nghién cttu dé gidm 6 nhiém moi trudng, tiét kiém
chi phi. Pdng thdi, gitip thic diy phat trién nganh
cong nghé vatliéu bé tong trong nudce.[1],[2].

2.Nguyén liéu

Céc nguyén liéu st dung trong dé tai la: xi
ming, cit song, cit nghién, da 1x2, tro bay, phu gia
siéu déo TECO 3030. Mdi nguyén liéu dugc ki€ém
tra chat lugng va thdéa min yéu ciu k§ thuit truc
khi st dung.

2.1. Ximdng

Dé tai da st dung loai xi miing PCB 40 - Cong ty
Xi miang Nghi Son ki€m tra cdc chi tiéu thi nghiém
dap tng theo TCVN 6260: 2009 c6 cudng do 28
ngay dat 50,7 MPa.[1]
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2.2. Phu gia héa hoc

D¢ tai st dung loai phu gia TECO 3030 ctia
Cong ty TNHH K§ thuit 169. bay Ia loai phu gia
siéu déo th& hé 3 goc Polycarboxylat. Phu gia nay
¢6 cd ché thim thau dic biét véi xi miang ma trudc
nay chua dugc biét dén, c6 su két hop dic biét véi
tro bay lam phat trién cudng do sém va tré ngay,
gidm nuéc cuc manh va kéo dai kha nang duy tri do
sut.[2]

2.3. Tro bay

Pé tai sit dung tro bay trong dé tai loai F dudc
14y tir Nha mdy Nhiét dién Duyén Hai 1 Tra Vinh
ddp dng tiéu chuin k§ thuat TCVN 10302:2014.
[31[4] (Béng 1)

Nai dat tiéu chudn theo TCVN 7572:2006 dip
ing tiéu chuin k¥ thuat bé tong; Khdi lugng riéng
2,75 g/lem3; PO hit nuée 0,24%; Ham lugng bui
bun sét 0,4%; Khdi lugng thé tich x&p 1,430
kg/cm?; Ham lugng hat thoi det 2,3%; D nén dap
trong xi lanh 12,1%.

3. K&t qua va nhan xét

Pé tai thyc hién cdc nghién cttu Anh hudng cia
nguyén liéu khdo sdt d&€n cdc tinh chdt clia bé
tong xi ming theo tiéu chuain TCVN. Cic phuong
phdp thuc hién nhu xdc dinh d6 gidm nudc phu gia
bé tong, cudng dd nén, duy tri do sut ddi véi cdc
cap phdi bé tong véi ham lugng tro bay 15% thay
th€ xi ming. Ngoai ra, dé tai thuc hién phin tich

Bdng 1. Thanh phdn héa hoc cta tro bay

Thanh phan SiO, Na,O

K,0

Fe,0 | MgO | CaO | AL03 | SO,

Ham lugng 39,7 0,49

1,71

17,50 2,24 9,63 24,50 1,06

2.4. Cdt song

Ciat c6 nguodn tir cat sdong An Giang. Nguyén liéu
ti€n hanh x4c dinh cic tinh chit cd 1y cla cét theo
TCVN 7572:2006; Khdi lugng riéng 2,65 g/cm?;
M6 dun do 16n 1,53; PO hit nuéc 0,24%; Ham
lugng bui buin sét 0,44%. Khoi lugng thé tich x6p
1,481 kg/cm?.

2.5. Cdt nghién

Ngudn goc tir mé d4 Antraco, dap tng cic yéu
cau k§ thuat theo TVCN 9502: 2012; khdi lugng
riéng 1a 2,78 g/cm3; md dun d6 16n 3,12; do hut
nudc 0,24%; ham lugng bui bun sét 0,23%; khoi
lugng thé tich x6p 1,630 kg/cm?.

2.6. Dad 1x2

b4 1x2 bé tong dudc st dung trén mé d4 Pong

Nguén: Tdc gid thuc hién

vi cdu triic SEM cho cdc mau c6 tro bay va khong
tro bay.

3.1. Cép phoi bé tong Mac 200 sit dung tro bay
Duyén Hai 1

Béng cip phdi dudc Mac 200 dugc thuc hién tai
tram trdn bé tong theo phudng phap thuc nghiém va
dugc st dung cho cdc cong trinh, hang muc xay
dung. [6][7] (Bdng 2)

3.2. B giam nudc cia phu gia bé tong

Lugng nudc tiéu chuin clia phu gia bé tong dugc
thuc hién theo TCVN 6017:1995. [2] (Hinh 1)

Khi dung phu gia héa hoc thi d0 gidm nudc
ting cao. Chat lugng bé tong s& 8t hon do ciu
triic dic chic, it 15 rdng, bé tdng c6 dd déo, tinh
linh dong cao. P& tai nghién citu dung ti 1& 1%

Bdng 2. Cép phdi bé tdng Mac 200

Mac Posut | Ximang | Trobay | Cat Cat nghién ba Nudc Phu gia Ghi cha
M200 cm kg kg kg kg kg kg lit

CPO 12+2 285 0 588 252 1050 164 2,85 TECO 3030 1%
CP1 1242 242 43 588 252 1050 164 2,85 TECO 3030 1%

Nguon: Tdc gid thuc hién
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phu gia héa hoc TECO 3030 thi d6 gidm nudc la
25,7%.

3.3. Do sut duy tri theo thoi gian[9]

Cap phdi bé tong c6 va khdng c6 st dung tro
bay thit nghiém theo tiéu chuAin TCVN 3106: 2022.
Kiém tra duy tri do sut theo thdi gian O phit; 60
phit; 90 phit d€ danh gi4 tinh cong tic, do linh
dong ctia bé tdng theo thdi gian. (Hinh 2)

Nhan xét: do sut cAp phdi khong c6 tro bay sau
60 phiit mat sut 2,5 cm, sau 90 phiit mat 5,5 cm. Do
sut cAp phdi ¢6 tro bay sau 60 phit mat sut 2,0 cm,
sau 90 phit mat 3,5 cm. Bé tong c¢6 tro bay duy tri
dd sut tdt hon cap phdi khong c6 tro bay. Do tro bay
¢ cdu tric hinh cAu nén tao tinh linh dong d& thi
cdng cho bé tong.

3.4. Két qud cuong do nén [8][10]

Cap phoi bé tong dudgc thyc hién thi nghiém do
cudng dd nén theo tiéu chuin TCVN 6016:2011.
Qua trinh bdo quin miu dudc thyc hién trong diéu
kién chuin trong mdi trudng nudc. Sau d6 xic dinh
cudng do nén sau 3 ngay, 7 ngay, 28 ngay.

Nhan xét: Khi stt dung tro bay 15% thay th€ xi
ming thi cudng dd nén & cac ngay tudi R3, R7, R28
clia miu c6 tro bay tuong duong mau khong cé tro
bay. Cudng dd nén R28 clia miu c¢6 15% tro bay 1a
332,5 kG/cm?; Cudng d6 nén R28 clia miu khong
c6 tro bay 1a 333,6 kG/cm?

3.5. Phén tich anh SEM

Trong nghién ctu st dung phuong phdp phan
tich vi ciu tric bing kinh hién vi cu tric SEM doi
v6i miu 0% va 15% tro bay & cdc ngay tudi 3: 28
ngay. (Hinh 4, 5)

Cau tric qua hinh SEM ta thdy mAu c6 tro bay
c6 do dic chic hon, c¢6 khd ning cdc khodng c6
cudng dd phét trién nhiéu hon tao cic khodng CSH
nhiéu, lam bé tong phat trién cudng dd cao hon.

4. Kétluan

Pé tai di nghién citu ra ti 1& st dung tro bay
Duyén Hai thay th€ xi ming trong cip phdi bé
tong Mac 200 12 15% c6 cudng do nén dat mac
332,57 kG/cm? § 28 ngay tuong duong v4i bé tong
khong st dung tro bay, cAp phdi duy tri do sut sau
60 phiit tdn that 2cm, sau 90 phit tén thit 3,5cm.
Trong cdu tric tro bay c6 hinh cAu nén tao tinh
linh ddng, duy tri do sut cho bé tong. Tro bay la
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Hinh 1: Biéu dé dé giém nuéc cla phu gia
véi cac ham lugng khac nhau
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Nguébn: Tdc gid thite hién

Hinh 2: Biéu dé duy tri dé sut theo thdi gian
cla cac méu

cm Do sut theo thoi gian

0 phut 60 phut 90 phut Thoi gian

BCPO EBICP1

Nguén: Tdc gid thie hién

Hinh 3: Biéu dé cudng dé nén 3, 7, 28 ngdy
cla cac méu
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Nguébn: Tdc gid thie hién

chat th€ thdi ca Nha mdy nhiét dién dugc s
dung lugng 16n trong sdn xuit bé tong gép phian
gidm 6 nhiém moi trudng, ti€t kiém tai nguyén
khodng sdn, dic biét gidm gid thanh sdn xuit bé
tong ddng ké m



HOA HOC - CONG NGHE THUC PHAM

Hinh 4: Anh SEM mdu 3 ngdy cta méu CPO va mdu CP1 15% tro bay
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$-4800 10.0kV 10.7mm x20.0k SE(M)

Hinh 5: Anh SEM mdu 28 ngdy clia m&u CPO va méu CP1 15% tro bay

S$-4800 10.0kV 10.7mm x10.0k SE(M) ' 5.00ur

Nguon: Tdc gid thuc hié¢n
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ABSTRACT:

Every year, the amount of fly ash waste from power plants reaches tens of millions of tons,
polluting the surrounding environment. Meanwhile, there is an increasing number of construction
projects that require high-quality building materials. Fly ash could be used as an environmentally
friendly material in concrete production. Using fly ash in concrete reduces cracking, permeability,
and bleeding, creating a dense, high-durability concrete. Research has shown that replacing 15% of
fly ash for cement in concrete mixtures still ensures the technical requirements of concrete.

Additionally, using fly ash in concrete helps protect the environment, reduce greenhouse gas
emissions, and preserve mineral resources. In particular, fly ash significantly reduces the cost of
concrete mixtures, leading to higher economic efficiency.

Keywords: fly ash, concrete, chemical additives, environmental materials.
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