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TOM TAT

Béo cdo tong quan viéc nghién ctru sir dung chat thai xi day 10 cua cac nha may nhiét dién dét than trén
thé gidi va Viét Nam trong thanh phan bé tong trong nhitng nim gin day. Xi day 16 thay thé cat dé ché
tao bé tong. Khi thay thé cat bing xi d4y 10 trong thanh phan bé téng thi bé tong xi c6 nhitng tinh chét:
Khéi lugng thé tich, tinh déo nhd va cang giam khi ham luong xi ting; cudong do khang nén, khang kéo
khi ép ché, cudng do khang ubn nhé hon; d6 hap thu nude nhé hon so véi cua bé tong sir dung cat tiéu
chuin. Bé tong xi c6 nhitng diic diém nbi troi 1a sau 90 ngdy cudng do kéo khi ép ché dat twong dwong so
v6i bé tong théng thuong, cudng do khang nén sau 28 ngay tudi khong cé su khac biét so voi bé tong
thong thuong. Cac nghién ciru ciing xac dinh dwoc ti 18 xi day 10 tdi wu st dung thay thé trong khoang 30
dén 50% tuy thugc vao loai xi. Cac tinh chét cua bé tong xi duogc cai thién 16 rét khi thém cbt soi, sir dung
xi ddy 16 san xuat dwoc bé tong cudng do cao >75MPa. Cac nghién ctru nay di chimg to kha nang tai sir
dung chung trong viéc thay thé cat trong bé tong. Pay 1a trién vong rat Ion trong viéc nghién ctru sir dung
Xi day 10 1am thanh phan bé tong tai Viét Nam, gop phan han ché sir dung lugng cat tu nhién va giam
luong xi day 10, giam thiéu tic dong dén méi truong va gitip phat trién bén viing kinh té - xa hoi cia mbi
dia phuong.

Tir khoa: Xi day 10; tinh déo cua bé tong; cuong do khang nen; cuong d khang keo khi ubn; cuong do
khang uon.

1. Dit van dé

Trén thé gi6i, nhiét dién dbt than duogc xdy dung ¢ nhiéu noi nhu My, Australia, An Do, Trung
Quéc,.... Viée xay dung cac nha may nhiét dién dbt than gop phéan phat trién kinh té dong thoi cling thai
ra moi truong mot s6 luong kha 16n chét thai rin 1a tro xi thai (tro bay va xi day 1), gdy nhimg van dé
nhirc nhbi v& méi trudng. Xi day 16 thai ra mot khdi lugng 16n twong duong véi 30% tdng ngudn tro xi
thai.

Nhiét dign d6t than khong nhimg di dwoc xay dung & nhiéu noi trén thé gi¢i ma con di va dang dugc
md rong dAu tu xay dung tai Viét Nam. Hién nay, Viét Nam c6 khoang 21 nhiét dién ddt than dang van
hanh, tiéu thu khoang 45 triéu tn than/nam, thai ra hang nam hon 16 triéu tAn tro xi va dién tich cac bai
xi thai khoang 700 ha. Theo quy hoach dién VII diéu chinh dwoc chinh phi phé duyét (QB 428/QB-TTg
ngay 18/3/2016), dén nam 2025 s6 lwong nha may quy hoach 1 khoang 47 nha may nhiét dién dét than,
cong suit khoang 26000MW, san xuat khoang 131 ty KWh dién, tiéu thy khoang 63 triéu tin than/nim va
ting tiép cac nha may nhiét dién ddt than dé téng cong sut khoang 55300MW dén niam 2030, sb nhiét
dién dét than tang 1én va tiéu thu khoang 129 tri¢u tAn than/ndm. Nhu vay, lugng tro xi thai cla cac nha
may nhiét dién @6t than tich trit tai cac hd chura 1a rat 16n va s& gdy ra hang loat cac van dé méi truong vé
dién tich bai chuta, luong bui 6 nhiém va chét ro ri tir bai thai.

Do vay, viéc tai st dung nguén chét thai rén 13 hét strc cin thiét, vira giam viéc st dung cac vat liéu
truyén thong, vira giam cac van d& vé 6 nhiém méi truong. Trén thé gidi hién nay, c6 nhidu huéng nghién
clru dé tai st dung ngudn vit lidu nay dac biét la nghién ctru str dung xi thai trong thanh phan bé tong.
Huéng str dung xi thai trong thanh phin bé tong dong vai tro quan trong trong viéc gidm nguon xi thai tai
bai thai va gilip giam luong cét tu nhién sir dung trong thanh phan bé tong Chinh vi véy, rit cin co viéc
tong quan vé tinh hinh sir dung xi thai trong thanh phan bé tong trén thé giGi gop phan dinh huéng nghién
ctru tai str dung ching tai Viét Nam.

2. Khai niém vé tro xi

Tro xi cic nha may nhiét dién 1a phan phé thai thu dugc sau qué trinh dbt chay nhién liéu than d4, ton
tai dudi hai dang: phan xi thu dugc tir day 10 va phén tro gdm céc hat rit min bay theo cac khi dng khoi
duoc thu hdi bang cac hé thng thu gom ciia nha may nhiét dién. Khai niém vé tro bay (fly ash) dugc
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dung phé bién trén thé gioi hién nay dé chi phan thai rin thoat ra cing v6i cac dng khéi & cdc nha may
nhiét dién. Con phan xi thu dugc tir day 16 goi 1a xi day 10 (bottom ash). Nhu vy, tity thudc va dic trung
cuia xi d4y 10 hoic tro bay co thé sir dung nhiéu trong linh vyc khic nhau. Phan xi day 10 chiém khoang
30% trong tong sb tro xi thai ra.

3. Tinh hinh nghién ciru sir dung xi day 10 1am thanh phfm bé tong.

Trén thé gidi da c6 mot loat cac nghién ctiru V& sir dung xi day 1o trong linh vuc xay dung. Xi day 16 co
thé sir dung trong cdc linh vue xay dung dudng, va liéu nén mong, ¢bt liéu cho bé téng va vira.

Khi sir dung cdt liéu 1am bé tong, cac nghién ciru thé hién vé anh huéng cua xi day 16 dén do déo, khdi
luong thé tich, cuong d6 khang nén, cuong do khang kéo, cuong do khang kéo khi ¢p cheé va kha nang
hép phu nudc cua vét lidu. Vikas R Nadig va nnk (2015) ciing da dua ra téng két vé cac nghién ctru vé xi
day 10 thay thé timng phan cat trong thanh phan bé tong xi mang.

Andrade (2004); Andrade va nnk (2003)[ A.S.Cadersa, 2014] d3 khéng dinh xi d4y 10 twrong tng véi
¢6t liéu min, thay thé mot ph@m cat thién nhién dé lam c6t liéu min cho bé tong.

P. Aggarwal va nnk (2007) d3 dwa ra két ludn ham luong xi day 16 cang 16n thi d6 déo ciia hdn hop bé
tong giam. Két qua ciing twong ty voi cac nghién ciru cia Abdulhameed Umar Abubaka va nnk (2012),
d6 déo ciia hdn hop bé tong giam khi ham lwong xi day 16 ting. P.Tang va nnk (2013) st dung chét thai
rin d6 thi MSWI (giéng nhw xi day 10 min) 1am cbt liéu cho bé tong va ciing nhan thiy, khi ham lwong
thay thé cat ting thi tinh cong tac ciia hdn hop bé tdng giam. Didu nay ciing thé hién trong cac két qua
nghién ctru cia Remya Raju va nnk (2014) khi thay thé ham lugng xi day 16 cho cat, K.N. Virendra Ku
mar va nnk (2015), Malkit Singh va nnk (2015) khi sir dung ham luong xi day 160 khac nhau. Saurabh
Kaja va nnk (2017) ciing nhan xét khi thém xi day 10 thi tinh déo giam xudng. Cac nghién ctru cia
F.Ahmad Maliki va nnk, 2017 ciing thé hién rd anh hudng ctia ham lugng xi day 16 toi do sut ciia hdn hop
bé tong xi (hinh 1).
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Hinh 1. Anh huéng cia ham lwong xi thay thé cat t6i @6 sut (cm) ciia hén hop bé tong (F.Ahmad
Maliki va nnk, 2017)

Khéi lugng thé tich cta bé tong cd sir dung tro xi thay thé giam khi sir dung ham lugng xi day 16 ting
(P.Aggarwal va nnk, 2007; Abdulhameed Umar Abubakar va nnk, 2012; M.P. Kadam va nnk, 2013; K.N.
Virendra Kumar va nnk, 2015; Andrade va nnk, 2007; Kim va Lee, 2011).

Ghafoori va Bucholc, 1997; Andrade va nnk, 2007 [A.S.Cadersa, 2014] da chi ra cuong d6 khang nén
giam khi taing ham luong xi day 10 st dung trong bé tong. P. Aggarwal (2007) khang dinh cuong d¢
khang nén cua bé tong co thay thé xi day 16 nho hon so v6i cudng do bé tong tiéu chuan nhung sau 28
ngay tudi thi sy khac biét khong 1on. Két qua cuong do clia mau bé tong & 90 ngay tudi sir dung 30%,
40% xi day 10 bang 108% va 105% cudng do bé tong thudong & 28 ngay tudi. Cac két qua nghién ciru
Mohd Syahrul Hisyam bin Mohd Sani va nnk (2010) khi xac dinh cuong d9 cta bé tong c6 sir dung ham
lwong tro day 16 khac nhau lam cbt liéu min & cac ngay tudi 3, 7, 28 va 60 ngay nhé hon cudng d6 miu bé
tong st dung cat tiéu chuin. P.Tang va nnk (2013) khéng dinh cudng do khang nén va cuong do khang
ubn cua bé tong sir dung tro xi gidm so v&i bé téng tiéu chudn khi ting ham hmng tro day (10, 20 va
30%). M.P Kadam va nnk (2013) ciing nghién ctu cuong do khang nén cia mau bé tong kich thudc
15cmx15cmx15cm khi thay thé cat bang tro xi voi cac ham lwong khac nhau. Cudng d6 khang nén & 7,
28, 56 va 112 ngay tang khi thay thé dén 20% xi day 10 va glam khi thay thé 100% xi day 10. Cuong do
khang kéo khi uong ¢ 7, 28, 56 va 112 ngay tang khi thay thé 10 va 30% xi day 16 va glam khi thay thé
nhiéu hon. Cuong d6 khang udn ciing tang khi thay thé 10 va 30% xi day 10 va sau d6 néu thay thé nhiéu
hon thi giam. K. Soman va nnk (2014) nghién ctru ham lwgng thay thé xi cho cat & 10%, 20%, 30%, 40%
va 50% di chi ra rang khi thay thé 30% xi day 16 bang cat thi cuong d6 khang nén dat gia tri 1on nhét la
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38.43 MPa. Cuong do khang kéo khi ép ché khi stir dung 30% xi day 10 dat 3.695MPa l6n hon so véi bé
tong thong thudng 1a 3.5MPa va khi sir dung 50MPa thi dat gia tri nh6 nhat 1a 2.87MPa. Cuong d6 khang
ubn khi bé tong chira 30% xi day 16 ciing dat gia tri 16n nhét 1a 6.66MPa so v6i 10% la 6.59MPa va 50%
1 5.99MPa. A.S.Cadersa (2014) chi ra ham lugng tro bay thay thé 20% cho gia tri tdi uu dé dat dugc
cuong do tdi vu.

F.Ahmad Maliki va nnk (2017) d4 nghién ctru thay cuong do khang nén va cuong do khang ubn cia bé
tong str dung xi day 16 thay thé cho 10%, 20%, 30%,....,90%,100% cat. Két qua cho thiy cuong do khang
nén cho gié tri 16n nhit & 7 ngay va 28 ngay 1a 36.4MPa va 46.2MPa khi thay thé 60% xi day 16 (hinh 2a,
2b).Tuy nhién, cudng do khang ubn cho gia tri 16n nhét khi thay thé 70% xi day 16 vdi cac gia tri 1an lugt
0 7 ngdy va 29 ngay tudi la 3.03MPa va 3.63MPa. Malkit Singh va nnk (2015) nghién ctru ham luong
thay thé xi day 10 & cac ham lugng 20, 30, 40, 50, 75 va 100% xi day lo. Két qua nghién ctru cho thay, khi
sir dung cat c6 moé dun d6 16n biang 1.97 thay thé bang xi day 10 thi cuong d6 khang nén, khang kéo khi ép
ché khong thay ddi so véi bé tong thong thudng. Con cat co modun do 16n béng 2.58 thi cuong d6 khang
nén, khang kéo khi ép ché giam so voi bé tong thong thuong. O 90 ngay tudi, thi cuong d6 cua loai bé
téng st dung xi day 10 va bé tong thong thudng khong thay dbi. Saurabh Kaja va nnk (2017) d& nghién
ctru cuong do khang nén ciia bé tong sir dung 10%, 15%, 20% va 25% xi day 10 thay thé cho cat va két
qua nghién ctru cho thiy cudng d6 khang nén & cac ngdy tudi 7, 14, 28 va 56 ngdy tudi déu tvong duong
hodc cao hon so vdi bé tong tiéu chuén va dat duoc yéu cau k¥ thuat tor 32.35MPa dén 38.41MPa so véi
bé tong tiéu chuén 14 33.45MPa & 28 ngay tudi.
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Hinh 2. a, Cuong d¢ khang nén & 7 ngay tudi; b, Cuwong d¢ khang nén & 28 ngdy tuéi (F.Ahmad Maliki
va nnk, 2017)

S.Loveley Kumari, S.Thandavamoorthy (2017) da nghién ctru cuong d6 khang nén va cuong d¢ khang
ubn cia bé tong cuong do cao su dung xi ddy 10 v6i ty 1¢ thay thé cat 1a 25, 50 va 75%. Két qué nghién
ctru cho thdy, & 7 ngay tudi cuong do khang nen dat tir 73.7 dén 67.8MPa va & 28 ngay tu01 dat tr 92.1
dén 78.2MPa. Cuong d6 khang udn & 7 ngay tudi dat tir 6.05 dén 4.85MPa va 28 ngay tudi dat 8.12 dén
5.56MPa. Khi ham lugng xi tang thi cudong d6 giam dan, dat gia tri 16n nhat khi sir dung 25% xi day 1o.
Két qua cho thiy khi thay thé déu dat dugc mac cta bé téng cudng do cao.

Remya Raju va nnk (2014) d3 nghién ciru kha ning hdp phu nude cua bé tong st dung xi day 10 & 28
ngdy tudi ting khi ham luong st dung xi day 10 ting.

4. Nhin xét cac két quéa nghién ciru

Qua céc két qua nghién ctru v& xi day 10, c6 thé thay:

Xi day 10 dugce thay thé c6t liéu min trong thanh phan bé téng, didu nay co thé thiy thanh phan hat ctia
xi day 16 tuong tmg voi thanh phan ciia dit cat (c6t liu min) trong bé tong. Do vdy, hoan toan c6 kha
nang st dung xi day 16 trong thanh phan bé tong.

Mot sb dic trung ciia bé tong sir dung xi day 10 thay thé cat so voi bé tong sir dung cat tiéu chuin (bé
téng tiéu chudn).

- Khéi lwong thé tich nhé hon. Khdi lugng thé tich cang giam khi ham lwong xi day 10 ting.

- Tinh déo nho hon. Tinh déo cang giam khi ham luong xi day 10 tang 1én.

- Cuodng d6 khang nén, cudng d6 kéo khi ép ché, cudong d6 khang udn nhé hon.

-bo h?ip thu nuéc nhiéu hon;

Tuy nhién, c6 sy vu viét cua bé tong xi day 1o 1a:

Sau 90 ngay thi cuong d6 khang kéo khi ép ché cua bé tong st dung xi day 10 dat twong duong gia tri
cua bé tong thong thuong.

Cuong dg cua bé tong st dung xi day 10 va bé tong thong thuong khong co su khac biét sau 28 ngay.

Ham lugng thay thé tbi wu tro day 16 chi yéu trong khoang 30 dén 50%; & 90 ngay tudi, cudng do
khang nén va khang uén 16n hon véi bé tong thong thudng & 28 ngay tudi.

Tinh chét cta bé tong s€ duogc cai thién nhiéu hon khi thém cét soi hodc vat liéu khac.

Str dung xi day 10 dé san xuit dugc bé tong cudng do cao dat trén 75MPa.
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5. Két luan va dinh hwéng nghién ciu tai Viét Nam

Qua két qua nghién ctru rat ra mot s két luan sau:

- Xi day 16 anh hudng dén cac tinh chét k§ thuat cua bé tong nhu khéi lugng thé tich nhé hon va cang
giam khi ham luong xi tang; tinh déo nhoé hon va giam khi tang luwong xi day 1o; cuong do khang nén,
khang kéo khi ép ché, cudng do khang udn nhé hon; d hép thu nudc nho hon so véi clia bé tong tiéu
chuan. Cuong d¢ kéo khi ép ché & 90 ngay tudi cua bé tong xi dat twong duong so voi bé tong thong
thuong, cuong do khang nén sau 28 ngay tudi it c6 s khac biét so v6i bé tong thong thuong. Cac nghién
clru ciing xéc dinh dugc ti 18 xi day 16 t6i wu sir dung thay thé trong khoang 30 -50% xi déy 10. Céc tinh
chét ciia bé tong xi dwoc cai thién 16 rét khi thém cbt soi. Xi day 10 c6 thé duge sir dung dé san xuit bé
tong cuong do cao >75MPa

DBinh hudéng cho cong tac nghién cuu tai sir dung xi day 10 tai Viét Nam nhu sau:

- Xi day 16 c6 thanh phin hat twong dwong cbt liéu min (cat) dé ché tao bé tong. Khi nghién ctru cin
xac dinh thanh phan hat, mé dun d6 16n va cic chi tiéu k§ thuat khac cua tro xi twong (mg v&i cat dap tng
céc yéu cau ky thuat ctia bé tong.

- Xi day 10 1a mdt loai cat nhan tao, do d6 khi ché tao cin lugng nude yéu cau nhleu hon so vdi cat tiéu
chuin. Diéu nay thé hién khi thiét ké, lvong dung xi ming va nudc s& nhiéu hon néu cing mudn dat mot
gi4 tri cuong do thiét ké.

- Khi nghién ctru xi day 16 thay thé ham luong cat cin nghién ctru ham lugng t6i wu dé dat duong
cuong do 16n nhit. Theo théng ké, ham lwong t6i wu dat khoang 30-50% xi ddy 10 dugc thay thé cho cat.

- Thoi gian xé4c dinh cudng do cia bétdng xi ddy 16 cin phai xac dinh khong nhitng & 28 ngdy tubi ma
con nghién ciru dén 56 hodc 90 ngay.
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ABSTRACT

A summary of studying in concrete using coal bottom ash as fine
aggregate

Nguyen Thi Nu
Hanoi University of Mining and Geology

This paper represents a summary of studying in concrete using coal bottom ash from thermal power
plants in the world and in Vietnam as fine aggregate in recent years. In the world, thermal power stations
are built in many places like the United States, Australia, India, China, ... The construction of thermal
power plants contributes to economic development while also emitting a large amount of solid waste as a
fly ash and bottom ash, causing environmental problems. Bottom ash discharges as much as 30% of the
total ash. Research results in the world on the use of bottom ash replecement as fine aggregate in
concrete: workabity of the concrete mix, density, water absorption, compressive strength, split tensile
strength, fluxural strength. These studies have demonstrated the ability to reuse bottom ash as fine
aggregate in concrete. This is a great opportunity to study the use of bottom ash as fine aggregate in
concrete in Vietnam, contributing to reducing the use of sand in the natural and reducing the bottom ash
to minimize the impact on the environment and help generate Socio-economic sustainability of each
locality.

Keywords: coal bottom ash; workability of concrete; compressive strength; split tensile strength; flexural
strength.
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