10 Journal of Mining and Earth Sciences Vol. 61, Issue 6 (2020) 10 - 18

Journal of Mining and Earth Sciences

Website: http://jmes.humg.edu.vn

Effect of fly ash on the strength of cement paste at =]

early age

&

Dung Trong Nguyen 17, Lam Van Tang !, Hung Xuan Ngo 1, Phi Van
Dang?, Cuong Anh Ho 2, Dien Kim Vu 3

1 Faculty of Civil Engineering, Hanoi University of Mining and Geology, Vietnam
2 University of Transport and Communications, Hanoi, Vietham
3 Department of Technology of Binder and Concrete, National Research Moscow State Construction

University, Russia

ARTICLE INFO

ABSTRACT

Article history:

Received 16t Oct. 2020
Revised 034 Nov. 2020
Accepted 31t Dec. 2020

Keywords:

Cement,

Compressive strength,
Early age,

Fly ash,

Mineral additives.

In Vietnam, thermal power plants produce millions of tons of fly ash per
year and cause a lot of problems for the environment. The re-use of fly ash
as mineral additives in the production of building materials such as
cement, concrete etc is a comprehensive solution that brings high socio-
economic efficiency. However, to achieve high efficiency, the technical
specifications index of fly ash needs to be studied and evaluated in detail
because the content of added fly ash is very important for producing and
manufacturing processes. This paper aims to study the influence of
Formosa fly ash on the mechanical properties at the early age of cement
paste. The mechanical properties of the samples which contain
alternatively 10+30% of fly ash was measured at the early ages (1, 3, and
7 days) by experimental methods. In addition, the microstructure analysis
and differential thermal analysis methods have been used to interpret the
obtained results.
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Xi mang.

Tai Viét Nam, tro bay - phé pham phé thdi ctia cdc nha may nhiét dién VO’I
hang triéu tdn dwoc tao ra méi nam dang gy ra nhidu vdn dé nhirc nhéi vé
méi trwong. Viéc tdi ste dung cdc logi tro bay chwa tuyén lam phu gia khodng
trong sdn xudt vdt liéu xdy dung nhw xi mdng, bé tong,... la mét gidi phdp
toan dién mang lai hiéu qud kinh téxd hoi cao va thu hit dwoc nhiéu sw quan
tam. Tuy nhién dé dwa vao st dung co hiéu qud, phu gia khodng tro bay cdn
dwoc nghién ctru ddnh gid chi tiét vé cdc chi tiéu ky thudt, trong do chi tiéu
ham Imrng phu gia tro bay trgn thém cd6 y nghia rdt quan trong V& nha sdn
xudt va cd nguoi st dung. Bai bdo nay trinh bay két qua nghzen ctru dnh
hu'o'ng cua tro bay nhiét dién Formosa dén cu'o'ng do Ifhang nén & tudi sém
ngay cta dd xi mdng. Cu'o'ng dé khdng nén ctia cdc mau nghien ctru ¢6 ham
lwong tro bay thay thé tir 10+30% so véi khoi luong clia xi mdng Podc ldng
dworc do & cdc tudi sém (1, 3 va 7 ngay) bang phu'ang phdp thuc nghiém.
Pong thoi cdc phirong phdp phdn tich vi cdu triic va phdn tich nhiét vi sai
hién dai da dworc stv dung trong nghién citu dé bién gidi nhirng két qud thu
duorc.

© 2020 Trwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.

1. M& dau

dé, viéc str dung cac phu gia dé tac dong vao qua
trinh nghién va/hodc qua trinh hydrat héa ciling

Cac bién phap cai tién tinh nang ctia xi mang
no6i chung va cwong dd cua vira xi mang noi riéng
da duwoc nghién ctru trong hon nira thé ky qua va
trai dai & tit ca cac cong doan cua qud trinh san
xudt cling nhw st dung xi mang Pooclang. Trong
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nhw déng rin clia xi mang (Tang Van Lam va nnk,,
2018; Ta Ngoc Diing va nnk,, 2013; Lé Van Quang
va nnk, 2019) 1a mot trong nhitng giai phap cé
tinh kha thi cao va rat dwoc quan tAm nghién ctru.
Phu gia thuwong dwoc st dung trong qua trinh nay
la phu gia khoang hoat tinh, ma phé bién nhw xi 10
cao, tro bay, tro trau, silicafume, puzzolan tw
nhién,.. Cac loai phu gia nay thwong chira ham
lwong SiO, c6 do hoat tinh cao (hoat tinh
puzzolanic) (Bui Danh Pai, 2010; Tang Van Lam
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va nnk,, 2018) sé tham gia qua trinh hydrat hoa,
thic ddy qua trinh déng ran va tao ra cic san
pham giup cai thién cwong d6 da xi mang,

Vé co ban, c6 thé phan phu gia khoang hoat
tinh thanh 4 nhém: phu gia cé hoat tinh thay luc;
phu gia c6 tinh puzzolanic; phu gia vira c6 tinh két
dinh vira c6 tinh puzzolanic; phu gia c6 cac tinh
chit khac (Nguyen Trong Dung, 2014). Trong dé
phu gia tro bay la dai dién cho nhém phu gia vira
c6 tinh két dinh vira c6 hoat tinh puzzolanic. Tro
bay 1a phé thai va 1a sdn phdm dwoc tao ra tir qua
trinh dot than ctia cadc nha may nhiét dién. Cac hat
bui tro dwoc dwa ra qua cac dwong 6ng khéi sau
dé dwoc thu héi tir phwong phap két swong tinh
dién hoic bang phwong phap 16¢ xo4y.

Tro bay c6 tinh chit két dinh gi¢i han nhung
khi két hop véi voi téi thi cb vai tro nhw vt liéu
hoat tinh puzzolanic do ngoai ham lwong SiO- va
Al,03 con chira mot lwong kiém twong ddi cao.
Trong qua trinh thily hda sé dién ra cac phan tng
puzzolanic giita tro bay va phu phdm Ca(OH); dé
tao ra cac chat két dinh én dinh, qua d6 cai thién
cwong do va db bén clia da xi mang va bé tong.
Ngoai ra do c6 ciu truc dang hat min, tro bay con
giup cai thién vi ciu tric cia vira xi mang nho hiéu
ung filler (14p day), diéu nay cé y nghia rat quan
trong trong ché tao bé tong va vira (Vu Kim Dien
va nnk,, 2019). Khi dwa phu gia khoang min vao
thanh phan cda xi médng, cac phan tir ctia n6 dwoc
hip thu 1én bé mat phan chia cac hat xi mang va
nuwéc dé ting sy thAm wét d6i vai cac hat xi mang,
két qua 1a xi mang thiy héa véi nwde tot hon (HO
Van Luu, 2019).

Tuy nhién, khi thay thé qua nhiéu phu gia tro
bay trong hon hop xi mang c6 thé dan téi sw suy
giam cwong d6 va toc dé phat trién cwong do cia
bé tong, diéu nay cé y nghia dac biét véi bé tong &
tudi sém ngay. Nguyén nhin nay 1a do sw sut giam
manh cda ham lwong xi mang da dnh hwéng dén
cac phan rng thiy héa cta cac khoang trong xi

méing, cic mam tinh thé cta hop chit Hidro-
Silicat-Canxi (C-S-H) sinh ra khong dong nhit
trong khong gian giita cac hat cot liéu, dong thoi
sw gidm ham lwong cta khoang Portlandite
(Ca(OH).) trong bé tong cling anh hwdng 16n dén
phan (rng puzzolanic ciia phu gia khoang.

Do do, trong bai bao nay, nhém tac gia sé tap
trung nghién cru anh hwdng cia ham lwong phu
gia tro bay nhiét dién Formosa dén cuwong do kéo
khi udn va cwong dé khang nén & tudi sém ngay
clia da xi mang. Cwong dd khang nén ctia cic mau
nghién cru c6 ham lwong tro bay thay thé tir
10+30% so v&i khdi lwgng cla xi mang Poéc lang
dwoc do & cac tudi sém (1, 3 va 7 ngay) bang
phwong phap thuc nghiém. Pong thoi cac phwong
phap phén tich vi ciu tric va phén tich nhiét vi sai
hién dai da dwoc sir dung trong nghién ctiru dé
bién giai nhitng két qua thu dworc.

2. Vat liéu sir dung va phwong phap nghién
ciru

2.1. Vat liéu sir dung

(1). Xi mang Podc lang PC40 Bt Son (X) thoa
mén cac yéu cau ky thuit cda tiéu chudn TCVN
2682:2009. Thanh phan héa hoc va tinh chat co' ly
cla xi mang Podc lang PC 40 But Son dwoc gidi
thiéu trong Bang 1 va Bang 2.

(2). Tro bay (FA) ctia nha may nhiét dién
Formosa théa min cac yéu ciu cia TCVN
10302:2014 véi ty dién bé mat riéng 1a 5820
cm2/g va khéi lwong riéng la 2,35 g/cm3. Puong
kinh clia hat tro bay nam trong khoang tir 2+350
um va trén 70% hat tro bay c6 dwong kinh hat nho
hon 40 um. Ham lwgng tro bay trong nghién ctru
nay la 0%, 10%, 20% va 30% ham lwong xi mang
Podc lang PC40. Thanh phan héa va tinh chat vat
ly cta tro bay Formosa da dwogc trinh bay trong
Bang 1va 3.

Bdng 1. Thanh phdn héa hoc ctia tro bay Formosa va xi mdng Podc ldng st dung trong nghién cteu.

Vatliéu SiOz | Al;03 | Fep03 | SO3 | K20 | Nap0 | MgO | CaO | P20s Lwong mat khi nung
Trobay |542] 233 | 98 | 25|14 | 11 06 | 1,2 | 14 4,5
Ximang | 363 | 44 54 34112 ] 03 25 | 602 - 2,2
Bdng 2. Tinh chdt co ly ctia xi mdng Poéc ldng PC 40 Biit Son.
Khoilwong| Lwongsét | Ty dién bé | Thoi gian déng két, (phit) | Gidi han do bén nén (MPa) D6 déo tidu
riéng, trén sang mat, e P R N N ko
(g/cm?) N0,09 (cm?/g) Bat dau Kétthac | 3ngay | 7ngay | 28ngay | chuan (%)
3,08 55 3640 120 360 274 353 45,8 29,5
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Bdng 3. Tinh chdt co ly ctia tro bay Formosa.
Khéiluong | "8 | 1y dignba | DO mintrén I8i02+Al0sichi 6 hoat tinh:{ ~ Chi s6 kiém: Téng ham
A 3 nuwocyeu| o (cm?/g) sang 45 pm, | +Fex03 M. = A0 _ Cao+Mgo | lwong:
riéng, (g/cm cau, (%) | " & (%) (%) 4 sio, K 5i0,+41,05 |(Ca0+Mg0)
2,35 104,1 5820 22,8 87,3 0,43 0,0232 1,8

(3). Cot liéu nho str dung trong bé tong 1a cat
vang song Lo (C), loai hat thd, chat lwong tot, thoa
man yéu cau cua tiéu chudn TCVN 7570:2006
(TCVN 7570:2006, 2006) dwoc st dung lam cot
liéu nhé trong hén hop bé tong va vita xay dung.

(4). Nude sach (N) duoce str dung dé lam nwée
tron hon hop bé téng va bio dwdng mau thi
nghiém, théa méan tiéu chuidn TCVN 4506:2012
(TCVN 4506:2012, 2012).

2.2. Phwong phdp nghién ciru

Thanh phan cip phdi clia cAc mau vira xi
mang, tro bay va cat dwgc xac dinh theo tiéu chuin
GOST 30744-2001 (GOST 30744-2001, 2001) va
két hop diéu chinh bing thuc nghiém. Cac mau thi
nghiém hinh chit nhat véi kich thuéc 40x40x160
mm dwoc ché tao theo TCVN 6016-2011 (TCVN
6016-2011,2011)

Trong nghién ctru nay st dung cac phwong
phéap va thiét bi nhw sau:

(1). S dung phwong phap Ron-ghen (X-ray
diffraction - XRD) trén mdy nhiéu xa "XDA-
D8.ADV" dé xac dinh dwoc thanh phin khodng cia
cac mAu d4 xi mang va tro bay nhiét dién.

(2). Kich thwére cda cac hat cta tro bay Viing
Ang dwoc xac dinh theo phwong phap laze bang
thiét bi COULTER LS Particle Size Analyzer 3.00.4.

(3). St dung phwong phép soi vi ciu tric bang
may kinh hién vi dién t& quét (Scanning Electron
Microscopy - SEM) trén thiét bi "Quanta-450"
(Nhat Ban) dé xac dinh sy hinh thanh cic khoang
va vi ciu tric ciia da xi mang - tro bay.

(4). S& dung phuwong phap phan tich nhiét vi
sai (TG, DTA, DTG) trén thiét bi Labsys Evo
S60,/58988 dé xac dinh sy mat khoi lwong ciia cac
khoang trong da xi mang va tro bay.

(5). Chi s6 hoat tinh cwong do cda tro bay
dwoc xac dinh theo TCVN 6882:2016 (TCVN
6882:2016, 2016).

(6). Cuwong do khang nén va khang kéo khi
udn ctia mau thi nghiém dwoc xac dinh mau thi
nghiém v&i kich thwéc 40x40x160 mm theo TCVN
6016-2011 (TCVN 6016-2011, 2011).

(7). Két qua thi nghiém dworc xtr ly theo TCVN
6702:2013 (TCVN 6702:2013, 2013).

3. Két qua va phan tich

3.1. Chi sé hoat tinh cwong dé ctia tro bay nhiét
dién Formosa

Cac mAu hon hop vita xi ming - cat ddi chirng
va hon hop vita xi ming, tro bay va cat dwoc ché
tao theo cip phdi thé hién trong Bang 4. CAc mau
sau khi tao hinh dwoc bdo dudng trong diéu kién
tiéu chuln. Chi s6 hoat tinh cwong do cuia tro bay
nhiét dién Formosa dwoc xac dinh theo TCVN
6882:2016 (TCVN 6882:2016, 2016).

Bdng 4. Thanh phdn cdp phdi dé xdc dinh chi s6
hoat tinh cwong dé ctia tro bay.

MAu déi Mau
Tén vatliéu chirng (khéng | thtrcd
c6 tro bay) tro bay
Xi mang Pobc lang
PC40, (g) 500 400
Tro bay, (g) 0 100
Catvang, (g) 1375 1375
Nuéc (ml) lwong dung
dt dé hon hop vira dat 11045 11045
do xoe, (%)

Chi s6 hoat tinh cuong dd cta tro bay déi voi
xi mang dwoc xac dinh theo cong thire (1):

%) = Rec.
1(%) R, %100 (1)

Trong do: I - chi s6 hoat tinh cwong d6 déi véi
xi mang, %; R, - gi¢i han bén nén cia miu doi
chimg, MPa; Rpg - gi¢i han bén nén ciia mau chira
20% ham lwong tro bay thi nghiém, MPa.

Cac mau sau khi tao hinh dwoc bdo dudng
trong diéu kién tiéu chuin. Két qua thuc nghiém
vé chi s6 hoat tinh cwong d6 cda tro bay & tudi 7
ngay la 80,4% va 28 ngay dat 86,2%. Can ctt theo
tiéu chuidn ASTM C618:15 (ASTM 618 : 15, 2015)
c6 thé thay chi s6 hoat tinh cwdong dd nén ctia mau
da xi mang, cat va 20% tro bay tai 7 ngay va 28
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ngay tuoi dat dwoc l1a kha cao so véi yéu ciu cla
tiéu chuln.

3.2. Anh hwéng ciia ham lwong tro bay dén
cwong do ctia dd xi mdng & cdc tudi sém ngay

bE danh gid anh hwdng ciia ham lwong cda tro
bay dén cwong do sébm ngay ctia da xi mang, trong
nghién cru nay da tién hanh cic thi nghiém xac
dinh cwong d6 uén khi nén va cwong do khang nén
clia cAc mau vita xi ming - cat va tro bay véi ham
lwong tro bay khac nhau:

(i)- Cap phéi ddi chirtng M-1 khéng c6 tro bay,
chtra 100% Po6c lang xi mang PC40;

(ii)- Cap phoi M-2 chira 10% tro bay va 90%
Podc lang xi mang PC40;

(iii)- Cap phoi M-3 chira 30% tro bay va 70%
Podc lang xi mang PC40.

Mau dwoc tao hinh va thi nghiém theo tiéu
chudn TCVN 6016:2011 (TCVN 6016:2011,
2011), ty 1é cip phoi Podc lang xi mang (X): Cat
(C): Nwée (N) =1:3:0,5. Cwong dod chiu udn vién
mau 40x40x160 mm va cwdng dd chiu nén cda
ntta cac mau sau khi uén dwoc xac dinh tai cac tudi
sém ngady: 1 ngay, 3 ngay va 7 ngdy. Téng s6 mau
thi nghiém 12 30 mau. Két qua thi nghiém trinh bay
trong Bang 5 va 6.

Bdng 5. Cwong dé chiu uén khi kéo va cwong dé
chiu nén ctia mau vira xi mdng cdt & cdc tudi
sém ngay theo ty I tro bay thay thé.

Tusi Cwong dd udn khi kéo clia mau thi
x nghiém (MPa) theo ty 1€ tro bay thay
mad thé
(ngay) 0% 10% 30%
1 42+0,6 42+1,2 25+04
3 69+09 6,908 45+0,8
7 8711 8,6+0,5 6,108

Bdng 6. Cwong dé chiu uén khi kéo va cwong dé
chiu nén ctia mau vira xi mdng cdt & cdc tudi
sém ngay theo ty Ié tro bay thay thé.

Tu6i | Cudng dd chiu nén clia mau thi nghiém
mau (MPa) theo ty 18 tro bay thay thé
(ngay) 0% 10% 30%
1 18,5+2,7 | 186+3,1 10,5+ 2,2
3 329+44 | 32,2+39 22,3+29
7 42,7+46 | 42,2+42 29,2+3,5

Can c vao két qua do dwoc truc tiép tir thi
nghiém, c6 thé thay khi ty 1é thay thé tro bay ting

1én thi cwrdong dd chiu nén va chiu udn ctia cdc mau
thi nghiém c6 chiéu huéng giam di so véi mau doi
chitng, khong c6 tro bay. Vi mau thi nghiém c6
chtra 10% tro bay, cwong do nén twong dwong véi
mAu déi chirng khong c6 phu gia. Piéu nay da cho
thay vai tro cla tro bay trong viéc cai thién vi ciu
tric cia mau da xi ming & tudi sém ngay. O’ day,
anh hwong cda tro bay dwoc thé hién & hai hiéu
trng chinh, gom: thir nhit 1a phan &ng Puzzolanic
v&i thanh phan Portlandite (Ca(OH)2) va nwéc dé
tao thanh cac hop chit C-S-H thi sinh; thi hai la
hiéu &ng dién day va phan tan cac hat xi mang, do
tro bay cé trén 70% c& hat véi dwong kinh hat nhé
hon 40 pm (bé mat riéng 16m, nang lwong bé mat
16m) chung da lam nhiém vu tao cac tAm két tinh
(mam két tinh di thé) cho cac san phdm hydrat
hod. Bén canh d6 ching c6 nhiém vu lam “cai ném”
chiém ché trong cac 16 rong, x0p tao ra trong qua
trinh hinh thanh cau tric da xi mang.

Véi mau thay thé 30% xi ming bing tro bay
nhiét dién, gia tri trung binh clia cwong o nén cla
cac mau thi nghiém tai tudi 1, 3 va 7 ngy déu giam
va dao dong tir 56%+68% so voi cwdng do miu
d6i chirng. Nguyén nhan dan dén s gidm cwong
d6 ctia mau thi nghiém c6 thé giai thich 1a do sw
suy gidm manh vé thanh phan cac khoang c6 tinh
chat két dinh do lwong xi mang giam dén 30%
khéi lvgng. D€ 1am r hon vé ban chat anh hwong
cta tro bay dén cwong do sébm ngay cua da xi
mang, nhém nghién ctu da tién hanh thuc hién
cac thi nghiém phén tich vi ciu tric vat liéu.

3.3. Nghién ciru vi cdu triic

V&i muc dich bién giai két qua thi nghiém da
thu dwoc vé cwong do khang uén va cwong do
khang nén, trong nghién ctru nay st dung ti€p mét
s6 phwong phap khac dé nghién ctu vi ciu tric
clia cic mau thi nghiém tai tudi 1 ngdy, cac
phuong phap bao gom:

- Phwong phap Ron-ghen (X-ray diffraction -
XRD).

- Phwong phap phan tich nhiét vi sai DTA,
DTG va TG.

- Phwong phéap soi kinh hién vi dién t&r quét
(Scanning Electron Microscopy - SEM).

3.3.1. Két qud phdn tich Ron ghen

Két qua phan tich Ronghen clia cAic miu thi
nghiém & 1 ngay tudi (Hinh 1) cho thdy ham lwong
cac khoang goc 3Ca0.5i0,, 2Ca0.Si0z, 3Ca0.Al;0s,
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Hinh 1. Két qud phan tich Ronghen ctia cdc mdu
vika xi mdng cdt va tro bay & tudi 1 ngay.

4Ca0.Al;03.Fe;03 va Ca(OH), trong miu thi
nghiém M-2 va M-3 déu nhé hon so mau dai
chirng M-1. biéu d6 chirng t6 khi c6 phu gia, qua
trinh hydrat héa dién ra nhanh hon nén ham
lwong cac khoang goc gidam nhanh hon. Nhin xét
nay cling hoan toan pht hop véi két qua phan tich
nhiét vi sai trinh bay dwéi day.

3.3.2. Két qud phan tich nhiét vi sai TG, DTA, DTG
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(c) Mdu thi nghiém (M-2).

Hinh 2. Biéu do phén tich nhiét ciia cdc mdu thi
nghiém & 1 ngay tudi.

Két qua cac pic nhiét trén biéu do phan tich
nhiét TG, DTA va DTG thu dworc cho thay cac san
pham hydrat h6a mat nwéc trong khodng nhiét do
tir 110+750°C (trén Hinh 2 va Bang 7). Sw phan
huy cac khoang C-S-H tai cac pic nhiét da dwoc xac
dinh trén dwong DTA. Pong thoi, nho c6 sy mat
khoi lwgng twong (g ctia cic khodng trén biéu do
TG c6 thé danh gia dwoc lwong cac san pham
hydrat héa qua sw mat khéi lwgng cdc mau thi
nghiém.

Bdng 7. Két quad phdn tinh nhiét vi sai TG, DTA
va DTG cdc mdu thi nghiém.

Cac mau thi
Pic nhiét nghiém
M-1| M-3 | M-2
Nhiét do phan huay (°C) [119,9(124,6/126,7
Pic1| Matkhoilwong Am; 9,05 932 991
(%)
Nhiét do phan huy (°C) [487,1|1498,5|514,4
Pic 2| Matkhoi lwong Am; 309|315 3,58
(%)
Nhiét do phan huy (°C) |733,8|733,5/733,2
Pic3| Matkhdilwong Ams 0,75 0,78 | 0,86
(%)

Tong khoi lwong cla cac
khoang da phan hay béi nhiét|{12,89(13,25|14,35
(%)

Téng mat khéi lwong clia mau thi nghiém M-
2 1a Am = 14,35%; mAu thi nghiém M-3 1a 4m =
13,25% déu 16m hon so véi mau déi chirng M-1
(mat khéi lwong Am = 12,89%).
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K&t qua phan tich nhiét cho thdy, & cdc mau
M-2 va M-3 ham lwong tro bay cé sw mat khoi
lwong 1ém hon so véi mau déi chirng M-1. Nguyén
nhan nay dworc gidi thich 1a do & cAc mau c6 phu
gia qud trinh hydrat héa cac khoang goc dién ra
nhanh hon, d3c biét 1a mau cé chira 10% tro bay,
da tao ra nhiéu hon cic khoang ngdm nwéc (san
pham hydrat héa cta xi mang) nhw: C-S-H va C-S-
H thr sinh, Ettringite, hydrocanxi monosunfo
aluminat, Portlandite... nén sw giam khoi lwong tai
cac pic nhiét khi nung la 16n hon.

3.3.3. Két qud chup dnh SEM vi cdu triic

Quan sat két qua chup anh SEM vi ciu tric cia
mAu déi chirmg khong phu gia M-1 (hinh 3.a) va
cadc mau M-2, M-3 (Hinh 3.b va 3.c) déu da thiy
xudt hién cdc mam tinh thé tai d6 tip hop cac
khoang C-S-H, tinh thé Ettringite va Portlandite,
nhung & cAc mau M-2 va M-3 thi mat d6 dic chic
hon, cac khoang C-S-H sip xé&p chit ché va dong
déu hon. Diéu nay c6 thé dworc gidi thich 1a do trén
70% hat tro bay c6 duwong kinh hat nho hon 40
pum, bao quanh cac hat xi mang, giip cac hat xi
mang trwrgt 1én nhau qua cac hat tro bay nhw co
ciu “vong bi”, lam ting do linh dong cla vira xi
mang, gidm sw két tu cac hat xi mang, gidp kha
ning tw dién day tang d6 dic chic cia khoi vira xi
mang sau dong ran (Bui Danh Pai, 2010; Tang Van
Lam va nnk,, 2018; Vu Kim Dien va nnk., 2019).
Mit d6 sdn phdm cao hon, san phidm thuy hoa
nhiéu hon - la nguyén nhéan cai thién cwong dé
som.

4. Két luan va Kién nghi

Dua trén cac két qua phéan tich & trén, c6 thé
rit ra mot sé nhan xét sau:

2412119

(1). Tro bay nhiét dién Formosa c6 do hoat
tinh cao v4i tong ham lwgng SiO; + Al,03 + Fe,03
1a 87,5%, chi s6 hoat tinh dat 0,43, chi s6 kiém nhd
va ham lwong cac chat c6 hai (cac bon chwa chay,
S03, cac gockiém tw do...) thdp, dap tng tot cac chi
tiéu danh gia theo tiéu chuan cia My ASTM 618-
19. Gid tri chi s6 hoat tinh theo cuwdong do nén &
tudi 7 ngay va 28 ngay cua tro bay nhiét dién
Formosa déu dat trén 80% v&i ham lwong tro bay
da str dung 1a 20%.

(2). Khi dung ham lwgng 10% thay thé xi
maéng, thu dwoc két qua cuwedrng dd nén & cac tudi 1,
3 va 7 ngay twong dwong v&i miu déi chimg cé
100% xi mang PC40 But Son. Diéu nay da cho thiy
anh hwdng cla tro bay trong viéc cai thién vi cdu
tric, ting do dic ciia mAu da xi ming & tudi sém
ngay.

(3). Khi thay thé 30% xi ming bang tro bay,
cwong dd nén trung binh ctia cidc mau thi nghiém
tai cac tudi 1, 3 va 7 ngay déu gidm va dao dong tir
56+68% so voi cwong dd mau déi chirng, khong
dung tro bay. Nguyén nhan nay c6 thé giai thich la
do sw suy giam manh vé thanh phan cac khoang c6
tinh chatkét dinh do khoi lwong xi ming giam dén
30%.

(4). Tai tudi 1 ngay, & cAc mau chira 10% va
30% tro bay c6 sy mat khéi lwong do nhiét 1én
hon so véi mau ddi chirng khéng cé tro bay.
Nguyén nhin nay dwoc giai thich 1a do & cac mau
c6 phu gia qua trinh hydrat héa cac khoang goc
dién ra nhanh hon, dic biét 1a miu cé chira 10%
tro bay, di tao ra nhiéu hon cac khoang ngim
nwédc nhw: C-S-H va C-S-H th& sinh, Ettringite,
hydrocanxi monosunfo aluminat, Portlandite...
nén su giam khoi lwong tai cac pic nhiét khi nung
lalén hon.

Ry < 4%, - e 3 = 3 &
kY = 20pm  —J Obr N3 GMS-3( 2 Bk —

(a). M4u déi chitng M-1.

(b). MGu M-2.

(c). Mdu M-3.

Hinh 3. Hinh dnh SEM mdu dd xi mdng 1 ngay tudi.
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