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Nghién cttu nay tap trung danh gid anh hwdng ctia ham lwgng chit hoat héa natri sulfat (Na,SO,) dén
cuwdng d6 chiu nén cua chit két dinh v&i ham lwong 16n tro bay. Luong tro bay c¢6 trong cip phéi 1an lugt
12 85, 88, 90, 93, 95 va 97 % theo khéi Iwvgng chit két dinh. Ham lwgng Na,SO, dugce cho vao hén hop
theo ti 1& 0; 1,5; 2,0; 2,5 va 3,0 % theo khéi lugng chét két dinh. Ti 18 nwéc/chét két dinh cho tht ca cip
phéi 12 0,20. Sau 24 gi& dic, cac mAu 1ap phwong ¢6 kich thude 50 X 50 x 50 mm duge dudng hd trong bé
nuwée & nhidt d6 27 =2 °C. Két qua chi ra ring & d6 tudi sém 3 ngay, cic miu sit dung chit hoat héa c6
cwdng d6 chiu nén phét trién gip 2 dén 4 1an khi so véi mAu dbi chitng khong ¢6 Na,SO,. G 7 va 14 ngdy
tudi, gia tri cwong d6 nén ctia cdc miu chita Na,SO, vAn con tiép tuc ting cao khoang 1,5 dén 2,0 1an so
v&i miu dbi chitng. Pén 28 ngay tudi, gia tri cwdng d6 chiu nén cta miu dbi ching xip xi gin bing
cwdong d6 clia cac miu c6 chita chit hoat héa. Két qua nghién citu cho thidy ham lugng chit hoat héa
Na,S0O, dugc thém vao da gitp thic déy su phat trién cuong do & d6 tudi sém cho chat két dinh c6 chita
ham lwgng 16n tro bay va ham ltgng Na,SO, t&i wu 14 2,5 % theo khéi lvgng chét két dinh.

ABSTRACT

Cement paste
Fly ash
Activator
Sodium sulfate

Compressive strength

This study focuses on evaluating effect of sodium sulfate (Na,SO,) as an activator on compressive strength
of the cement pastes with high fly ash volume. The replacement ratios of cement by fly ash in the paste
were 85, 88, 90, 93, 95, and 97% by mass of binder. The Na,SO, contents added to the mixture were 0,
1.5, 2.0, 2.5, and 3.0% by mass of the binder. The ratio of water-to-binder for all mixture proportions was
0.20. After 24 hours of casting, the cubic specimens with dimensions of 50 X 50 X 50 mm were immersed in
water at temperature of 27 +2°C until the designated test ages. The experimental results showed that the
specimens using the activator had compressive strength 2 to 4 times higher than the control specimens
without Na,SO, at the early age of 3 days. At the ages of 7 and 14 days, the compressive strength of the
specimens containing Na,SO, continued to be 1.5 to 2.0 times higher than that of the control specimens.
Up to the age of 28 days, the compressive strength of the control specimens was approximately equal to
that of the specimens having the activator. Consequently, the content of Na,SO, as the activator added to
the mixture helped promote the strength development at the early age for the pastes containing a high

volume of fly ash and the optimum Na,SO, content was 2.5% by mass of binder.

1. Gi6i thiéu

nhiét dién @bt than dang hoat déng, phat thai ra téng lugng tro, xi
khoang 13 triéu tin/nim, trong d6: tro bay chiém tit 80 % dén 85 %

Trong bbi canh bién dbi khi hau, can kiét tai nguyén hién nay,
nganh bé tong dic biét chi y st dung hop 1y ngudn tai nguyén cé sin,
d4y manh tai ché, phat trién kinh té tuin hoan bén vitng. Nganh san
xudt bé téng trong giai doan sip t&i cAn phai st dung cac loai cbt liéu
tai ché, phé thai thay thé nguyén liéu tu nhién, phat trién cic phu gia
khoang va phu gia héa hoc dé dwa vio 1am thanh phan bit budc, ning
cao chit lugng va phét trién mé rong céc tinh chét cho bé téng. Theo
s6 liéu tdng hop ctia B Cong Thuong, hién ca nude ¢6 25 nha may
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[1]. Nhim tiép tuc ting cwdng, ddy manh viéc x{ Iy va st dung tro,
xi, thach cao, ngy 12/4/2017 Thi twéng Chinh phu di tiép tuc ban
hanh Quyét dinh sb 452/QD-TTg vé& viéc Phé duyét D2 an diy manh
Xt 1y, stt dung tro, xi, thach cao 1am nguyén liéu san xuit vat liéu xay
dyng va st dung trong céc céng trinh xay dung [2]. Qua gin 4 nim
trién khai thye hién, mic di da c6 nhidu nd luc nhung két qua thyce té

vén chia dat muc tiéu d2 ra. Tinh dén cudi nim 2020, tdng lvgng tro,
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xi nhiét dién d3 tiéu thu trén ca nwdc khoang 44,5 triéu tin, twong
duong v&i 42 % tong lugng phat thai qua cac nim [1].

Tro bay 12 mét dang vit liéu pozzolan duoc st dung rit nhiéu
trong linh vitc x4y dung v6i cic wu diém: do min cao, hat hinh ciu,
d6 hoat tinh cao, giam dugc d4ng ké lwong ding xi ming ma vin dam
béo cic yéu ciu ctia bé tong [3]. Viéc st dung chit don min tro bay
gitp dat duge 3 muc dich: (1) giam dugc lugng nhiét sinh ra trong
khéi bé tong, (2) giam gi4 thanh bé tong mot cach déng ké, va (3)
dam bao tinh cong tic, dé thi cong va cuwdng dd cho bé téng [3]. Tuy
nhién, viéc bd sung tro bay trong bé téng lam tri hodn qua trinh
hydrat héa clia xi ming & d6 tudi s6m, khién cho cwong d6 ctia bé
tong c6 chita tro bay ban diu thp hon so véi bé tong sit dung 100 %
xi ming, dic biét 1 khi bé téng ¢6 ham lwong 16n tro bay. Pidu nay 1a
do tbc d6 phan ting pozzolan cham ctia tro bay. Cac nghién cifu cho
thiy phan @ng pozzolan xay ra khong dang ké cho dén 7 ngay tubi va
su déng gbp ting cwdng d6 dang ké c6 thé xay ra chi sau 28 ngay [4].

Hién nay, viéc st dung cac chit hoat héa dic biét nhu natri
sulfat (Na,SO,) dang dugc d@ xuit dé thic ddy phan tng pozzolan cua
tro bay. Chét hoat héa Na,SO, phan ing v&i san phdm hydrat héa ctia
da xi mang (tic Ca(OH),) theo phuong trinh (1) tao ra NaOH lam
ting d6 pH cua dung dich, diy nhanh sy hoa tan tro bay va ting téc
d6 phan @ng pozzolan theo phwong trinh (2) va (3) [5]. Cung v&i do,
CaS0,.2H,0 tiép tuc phan tng v6i khodng 3Ca0.Al,0,.6H,0 clia d4 xi
maéng tao ra ettringite (3Ca0.Al,05.3CaS0,.32H,0) theo phuong trinh
(4). bdng thoi, Na,SO, ciing gbp phin ting ndng d6 SO,> va tit d6
gitp hinh thanh ettringite nhidu hon [6].

Na,SO, + Ca(OH), + 2H,0 — CaS0,.2H,0 + 2NaOH

Ca(OH), + SiO,” — Ca0.Si0,.H,0

2Ca(OH), + ALO," — 2Ca0.AL,0,.2H,0 (két tinh)
3(CaS0,.2H,0) + 3Ca0.AL05.6H,0 + 20H,0—>3Ca0.AL0,.3CaS0,.32H,0
[SiO," va Al,O4 14 oxit silic va oxit nhdm hoat tinh trong tro bay]

Sy hinh thanh ctia ettringite 1am ting luwgng khoang 14p day 16
réng trong cAu tric d4 xi ming. Pidu nay cho thiy, chit hoat héa
Na,SO, gép phan thic diy sy phat trién cudng d6 ctia d4 xi ming
chtta tro bay & tudi sém [6]. Cac nghién ctu trudc day da chi ra ring
khi st dung Na,SO, v&i ham luwgng 4 % gitp cuong do ban diu ting
nhanh nhung giam dan va dat gia tri twong dwong véi miu khéng cé
chét hoat héa sau 28 ngay; tuy nhién, ham Iwgng tro bay chi sit dung
toi da & mte 40 - 60 % [71, [8]. Trong khi d6, Duong va cong su da
st dung tro bay v&i ham lwong 16n tit 86 dén 97 % khéi lwong chit
két dinh nhung khong c6 st dung chit hoat héa Na,SO, va dat hiéu
qua cudng do tdi vu & d4 xi ming chia 86, 88 va 90 % tro bay [9].
Nguyén va H d3 nghién citu ché tao miu xi ming vdi ty 16 nude/chét
két dinh 12 0,28 va sit dung tro bay v&i ham lwong 85, 90 va 95 %, va
¢6 bd sung thém chit hoat héa Na,SO, v&i ty 1& 1, 2, 3 va 4 % theo
khéi lugng chat két dinh [10]. Két qua cho thdy ham Iwgng tro bay tbi
uvu theo thuc nghiém la 85 % v@i lugng st dung Na,SO, hiéu qua & 7
ngay tudi 12 2 % va & 28 ngay tudi 1a 4 % [10].

Dua trén thuc trang phat thai tro bay hién nay va tiém ning

#ng dung trong nganh bé téng & twong lai, nghién citu nay huéng dén

muc tiéu khao sat anh huéng ctia ham Iwgng chit hoat héa Na,SO, 1an
lwot tie 1,5; 2,0; 2,5 va 3,0 % dén sy phat trién cuong d6 ciia mau da
xi mang chita tro bay v&i ham lugng 16n 85, 88, 90, 93, 95 va 97 %
theo khéi Iwvgng chét két dinh nham danh gia va tim ra duwoc ti 18 chit
hoat héa va tro bay phu hgp dé ché tao loai chit két dinh dat cuong
d6 t6i wu nhét va hiéu qua cai thién cuwdng d6 & do tudi sém. Két qua
nghién ctu nhuv mot giai phap hiéu qua trong viéc xt¢ ly lugng tro bay
tdn dong, tai st dung ham Iwgng 16n tro bay nhung vin dat cuong do
mong doi, tao ra loai vat liéu xay dung méi chit lwvong va than thién

moi truong.

2. Vat liéu va phuong phap thi nghiém
2.1. Vat liéu thi nghiém

Céc nguyén liéu stt dung dé thi nghiém trong nghién cttu gdbm
xi méng Portland PC40 ctia Cong ty Nghi Son phu hgp véi TCVN
2682:2009 [11], tro bay loai F phit hop véi TCVN 10302:2014 [12]
v6i cac chi tiéu co 1y va thanh phin héa hoc dugce thé hién trong
Bang 1 va 2. Nudc st dung dé nhao tron 13 nuge thiy cuc, khong
chita ddu m&, khéng 14n tap chit, khong mau, khéng mui va phi
hgp véi TCVN 4506:2012 [13]. Chét hoat héa natri sulfat duoc s@
dung & dang rén khan, tinh thé mau tréng, khong mui va cé khéi

lwong riéng 1a 2,66 g/cm?®.

Bang 1. Chi tiéu co ly ctia xi méang va tro bay.

Chi tiéu bon vi Ximang | Tro bay
Khéi lvgng riéng g/em® | (13,1 2,25
Liong sét trén sang 0,09 mm % (2)0,3 -
Lugng sét trén sang 0,045 mm % 3 - 20
Cuwong d6 chiu nén & 28 ngay tubi | N/mm? | (4583

-: Khong thi nghiém

Bang 2. Thinh phén héa hoc clia xi méng va tro bay (% theo khéi Iugng).

Thanh phan héa hoc bon vi Xi mang Tro bay
Si0, % 23,8 56,4
ALO, % 4,3 24,9
Fe,0, % 2,5 8,1
CaO % 62,6 2,0
Na,O % 0,1 0,4
K,0 % 0,7 5,2
MgO % 1,5 0,8
SO; % 2,4 0,5
MAt khi nung % 2,6 7

2.2. Thanh phan cdp phéi
Nhim muc tiéu tin dung ham lugng 16n tro bay ddng thoi cai

thién cwdng d6 sém cho chét két dinh, nghién cifu nay quyét dinh lya
chon ty 1& nudc/chét két dinh (N/CKD) thip 14 0,20 va lwgng tro bay
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thay thé xi ming 1An luot 1 85, 88, 90, 93, 95 va 97 % theo khéi
lwgng chit két dinh dya trén cdc nghién citu clia Duong va cong su
[9] va Nguyén va Hd [10]. Ham luong chat hoat héa Na,SO, thém vao
hén hop 12 0; 1,5; 2,0; 2,5 va 3,0 % theo khéi lvgng chit két dinh dya
trén nghién ctu ctia Nguyén va HS [10]. Nghién cttu nay duoc thi?
nghiém dya trén 30 cip phdi dugc thiét ké nhu trong Bang 3.

Bang 3. Thanh phin cip phédi (% theo khéi luwgng).

Cp phbi | N/CKD |Ximing (%) | Tro bay (%) | Na,SO, (%)
F85N0,0 0,0
F85N1,5 1,5
F85N2,0 0,20 15 85 2,0
F85N2,5 2,5
F85N3,0 3,0
F88NO,0 0,0
F88N1,5 1,5
F88N2,0 2,0
F8snN2,5 | 020 12 88 2,5
F88N3,0 3,0
F9ONO,0 0,0
F90N1,5 1,5
F9ON2,0 0,20 10 90 2,0
F90N2,5 2,5
F90N3,0 3,0
F93N0,0 0,0
F93N1,5 1,5
F93N2,0 0,20 7 93 2,0
F93N2,5 2,5
F93N3,0 3,0
F95N0,0 0,0
F95N1,5 1,5
F95N2,0 0,20 5 95 2,0
F95N2,5 2,5
F95N3,0 3,0
F97N0,0 0,0
F97N1,5 1,5
F97N2,0 0,20 3 97 2,0
F97N2,5 2,5
F97N3,0 3,0

2.3. Quy trinh nhao trén

Viéc nhao trén hd chét két dinh dwgc thue hién théng qua may
tron vita ty dong theo TCVN 6016:2011 [14]. Viéc trén déu xi ming
va tro bay di dinh luong theo ty 1& dugce thuc hién bing may tron.
Pbi v6i chét két dinh c6 chita chit hoat héa, Na,SO, dugc hoa tan véi
nuwéce dé tao thanh dung dich kiém. Sau dé, tién hanh cho nuéc (hoic
dung dich kiém da chuén bi truéc) vao cbi tron, va bit diu tron & toe
d6 cham trong 30 gidy. Sau d6, ditng may va tién hanh vét lwgng hd
bam dinh & thanh ci va tdm cbi, tiép tuc nhao tron hén hop & tbe do
nhanh trong 90 gidy. Khi hén hop dbng nhit, ditng may tron, rdi tién

hanh ddc mau.
2.4. Quy trinh diic va dudng ho

Sau khi két thiic qué trinh nho trén, hén hop duoc cho vio cac
khuon thép c6 kich thuée 50x50x50 mm di dutgc vé sinh va boi diu. Chia
hén hop thanh 3 16p va mbi 16p ddm 40 cai dé dam bao 14p diy khuén.

Sau khi tao hinh, cic khuén miu duge pht bing tim nilong
dudng 4m trong 24 gid. Sau d6, miu dvgc thao ra khéi khudn va cho
vio bé dudng ho nude & nhiét do 27 +2°C cho dén du ngay tudi xac
dinh cuong d6 chiu nén.

2.5. Kiém tra cuong dg chiu nén

Cuong d6 chiu nén ctia ba miu trong mdi cip phdi dugc tién
hanh kiém tra bing méay nén thuy lyc theo TCVN 6016:2011 [14] &
céc d6 tubdi 3, 7, 14 va 28 ngay.

3. Két qua nghién citu va thao luan
3.1. Anh hueéng ctia ham lirong tro bay

Két qua cudng d6 chiu nén theo thoi gian clia cic miu khong
st dung chét hoat héa Na,SO, dwgc thé hién trén Hinh 1. C6 thé d&
dang nhan thiy khi ham Iwgng tro bay thay thé xi ming ngay cang
cao, cudng d6 giam din & tit ca cdc ngay tudi khac nhau. Cu thé,
cwdng do chiu nén & 3 ngay tudi ctia miu st dung 85, 88, 90, 93, 95
va 97 % tro bay 13n lvot 1a 10,3; 7,4; 5,9; 3,4; 2,2 va 0,8 MPa; & 28
ngay tudi twong Wng 1an lwot 12 26,9; 20,2; 15,3; 9,8; 5,4 va 2,0 MPa,
xem Hinh 1. Hinh 2 thé hién téc d6 phat trién cuwdng d6 chiu nén &
cac ngdy tudi khac nhau so v6i 3 ngdy tudi ctia mdi cAp phéi véi titng
lwong tro bay va khéong st dung Na,SO,. Nhén thiy ring cudng do
clia mAu chita 97 % tro bay ting tit 105 % & 7 ngay tudi 1én 154% &
28 ngay tudi; trong khi d6, miu chita 85% tro bay ¢6 cuong do ting
tif 67 % & 7 ngay tudi 1én 161 % & 28 ngly tudi. Pidu niy ching t6
mAu ¢6 ham lwong tro bay it hon 6 tde dd phét trién cao hon so v&i
mau chita nhiu tro bay, do ham lwong xi ming 16n trong miu, theo
thoi gian phan @ng hydrat héa sinh khodng 14p diy 18 rbng, gitp
cwong d6 ting thém [15]. Bén canh d6, phan ing pozzolanic cling xay
ra chdm hon khi thay thé ham Iwgng 16n tro bay, din dén giam cudng
d6 chiu nén ctia d4 xi mang dic biét 1a & d6 tudi sém, didu nay phit

hop v6i két qua ctia nghién cttu ctia Durdn-Herrera va céng su [16].
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~®-FASS  -m FAS8 FAB0 FA93  —FA95  —FA9T

Cuwimg @ chiu nén (MPa)

3 7 14 28

Tubi (ngay)
Hinh 1. Sy phét trién cudng d6 chiu nén theo thoi gian clia mbi cAp
phdi véi titng ltgng tro bay va khéng st dung Na,SO,.

0% Na,SO,

O7ngay 0Ol4ngay O28 ngay
200 184

150

Toc dd phit trién ewimg dd nén (%)

85 38 90 93 95 97
Hiam lrong tro bay sir dung (%)

Hinh 2. Téc d6 phat trién cuong do chiu nén & cac ngay tudi khac
nhau so v6i 3 ngay tudi ctia mdi cAp phéi véi tiing lgng tro bay va
khong st dung Na,SO,.

Tém lai, khi cang nhiéu xi miing dugc thay thé baoi tro bay, tbe

d6 phan ng ban diu cang cham. Diéu ndy c6 thé 1y giai 1a do dic

3 ngay tudi
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Hinh 3. Anh hudng ctia ham lwgng Na,SO, dén cuong do chiu

tinh pozzolan ctia tro bay chi xay ra khi hé nén c6 ndng d6 kiém OH
cao dugec tao ra tit phan ing hydrat héa ctia xi ming, va khi hé nén c¢6
it xi mang, titc ndng d6 OH" rit thip, din dén phan ting pozzolan xay
ra chdm va lam giam cuong dd sém clia mauy; tuy nhién, theo thoi

gian sy phét trién cuwdng d6 cang ngay dwoc cai thién [17].
3.2. Anh huéng ctia ham lwong chdt hoat héa

Viée bd sung thém chit hoat héa Na,SO, v&i ham luong 1an
lwot 1,5; 2,0; 2,5 va 3,0 % so v&i lwgng chit két dinh (xi ming + tro
bay) c6 anh huéng 16n dén sy phét trién cuong d6 ctia miu duge thé
hién trén Hinh 3. Cudng d6 chiu nén & tit ca cac miu bd sung Na,SO,
tit 1,5 dén 3,0 % trong nghién cttu du cho két qua cao hon so véi
mAu dbi chitng khong stz dung chit hoat héa & tit ca cic ngay tudi.

Vi ham lwong tro bay duoc st dung trong cip phéi 1a rat 16n
nén cin thoi gian dé phat trién cudng d6 (sau 28 ngay). Trong thdi
gian dAu, c6 thé thy phan itng pozzolan da difn ra; tuy nhién, véi
lwong it xi ming c6 trong mAiu nén viéc tao ra kiém OH rit it nén
phan ng xay ra vu tién cho cdc hat tro bay min hon, hoat tinh hon
[18]. Do d6, gia tri cao nhét ctia cwdng dd chiu nén & 3 ngdy tudi cé
su khac nhau gitta cac cip phéi. Cu thé nhu sau: gia tri cwong do chiu
nén 16n nhit & miu chita 85 % tro bay 1a 21,7 MPa v§&i 2,0 % Na,SO,,
mAu chita 88, 93 va 95% tro bay 1an luwgt 14 18,6; 10,3 va 5,7 MPa véi
1,5 % Na,SO,, miu chtta 90 va 97 % tro bay 14 14,5 va 3,1 MPa véi
2,5 % Na,SO,, xem Hinh 3 (a).

7 ngay tudi

35
=30 4
E —o—FAS5
< —=—FAS8
@
220 ——FA90
15 FA93
=g
= 10 | 5
= 10 FA9
£ .| ——FA97
h J
<
0
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Ham lwgng chat hoat héa Na,SO, (%)
(b)
28 ngay tudi
35 gay
=30 4
= §___{,/""'\' —e—FAS$5
= 25 1 I/E\Q’—E—- —=FAS8
=" //‘_—l\a —+FA%
<15 4 = = - FA93
<O = + + .
L=
o 10 1 - FA95
§ s - = - ——TFA97
&} " -
0
0,0 1.5 2.0 2.5 3.0
Him leong chit hoat héa Na,SO, (%)
(d

nén ctia cic miu & (a) 3, (b) 7, (¢) 14 va (d) 28 ngay tudi.
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bén giai doan 7 va 14 ngay tudi, sy phét trién cuwdng d6 cia cic
mAu rd rang va c6 xu huéng cu thé hon. Cudng dé chiu nén ciia tit ca
cic cAp phéi ting dan tit 0,0 dén 2,5 % lwong ding Na,SO, va giam
xudng khi ham lwgng chét hoat héa dugc ning 1én dén 3,0 %, xem
Hinh 3 (b) va (c). O 7 ngay tudi, cac cAp phéi sit dung 85, 88, 90, 93,
95 va 97 % tro bay Kkét hop véi ham lvong Na,SO, 2,5 % cé cudng do
1an luot cao gép 1,49; 1,72; 1,79; 1,99; 1,74 va 2,44 14n so vGi miu
d6i chiing khong ¢6 Na,SO,. O 14 ngay tudi, cac cip phéi twong tu
cho cuong d6 1an Iwgt cao gip 1,24; 1,55; 1,62; 1,31; 1,33 va 2,14 lan
so v6i mau ddi ching. Nguyén nhén 13 do chét hoat héa Na,SO, lam
ting ndng d6 SO, tao khoang ettringite, ddng thoi giai phéng cac hat
tro bay va thiic diy phan tng pozzolan gép phan lip diy 16 rdng, ting
d6 dic chic, ting cwong 4o cho da xi ming [6]. Tuy nhién, khi ting
dén mtc d6 nhit dinh (3,0 % Na,S0,), cudng d6 clia miu giam dan,
diéu ndy c6 thé giai thich 14 do ham lugng nude st dung (N/CKD =
0,2) qué it, chi du dé tham gia vao qud trinh hydrat héa cho xi ming,
khong da cho Na,SO, tham gia phan ting tao ettringite sém [17]; va
v6i lwong diing 3,0 % Na,SO, da tao ra nhidu OH & tudi 3 ngay ciing

¢6 thé g6ép phan 1am chiam phan ng hydrat héa ctia xi ming, din dén

1,5% Na,S0,

=
=3

khéng ¢ sy cai thién vé mit cwdng d6 ¢ mite st dung ham lwgng
chat hoat héa nay [7].

O 28 ngay tudi, cdng do chiu nén cua cic miu khong st dung
Na,SO, van tiép tuc phét trién, ting cao nhit & miu sit dung 85 % tro
bay véi ty sb 161 % khi so v&i cudng d6 chiu nén & 3 ngly tudi, xem
Hinh 2. Mt khac, cudng dd chiu nén ctia cdc mau ¢ st dung Na,SO,
lai ¢6 xu huéng bao hoa va ting twong dbi it véi tée d6 phat trién chi
tit 20 dén 60 % khi so v&i cuwong d6 & 3 ngay tudi twong Gng, xem
Hinh 4. Pidu nay 1a do Na,SO, da gitp thic diy cudng do cua cic
miu & tudi sém 3, 7 va 14 ngay; trong khi dbi véi miu dbi chiing
khéng diing chét hoat héa, cAn c6 thoi gian dé xi ming hydrat héa tao
khoéng va OH du dé tham gia vio phan ng pozzolan cta tro bay va
khi d6, cwdng d6 ctia miu méi dwoc cai thién, cu thé 1a sau 28 ngay.
Cudng d6 chiu nén dat gia tri 16n nhit van thudc vé cip phdi st dung
85 % tro bay va 2,5 % Na,SO, 1a 30,14 MPa, xem Hinh 3 (d). Ham
lwong thay thé tro bay cang ting thi cuwdng d6 cia miu cang giam,
cwdng do chiu nén ctia céc cip phdi st dung 88, 90, 93, 95 va 97 %
tro bay két hop v6i 2,5 % Na,SO, dat gia tri 1&n nhét 1an lugt 1a
24,19; 21,04; 13,19; 7,85 va 4,08 MPa, xem Hinh 3 (d).
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Hinh 4. Tc d6 phat trién cwong do chiu nén & cac ngay tudi so v6i 3 ngay tudi ctia cde mAu st dung (a) 1,5%, (b) 2,0%, (c) 2,5% va (d) 3,0% Na,SO,.

Tém lai, viée sit dung chét hoat héa Na,SO, d gitp cai thién
déng ké cuong d6 chiu nén ban dau (3, 7 va 14 ngay) cho miu xi ming
st dung ham lwgng 16n tro bay (tit 85 % dén 97 %). Cip phdi thiét ké
st dung 85 % tro bay va 2,5 % Na,SO, cho hiéu qua téi u nhit v& mit
cudng do, vé tée d6 phat trién ciing nhw dam bao hiéu qua lam viée &
tudi ngay dai hon. Két qua néu trén duge thiy twong tuw & mau véi ty 18
N/CKD = 0,28 trong nghién cttu ctia Nguyén va HO [10].

4. Két luan

Tit nhitng két qua thire nghiém, c6 thé rit ra mot sé két luan
nhu sau:
- Ham lugng tro bay téi vu gitp mAu phat trién cudng d6 chiu nén
1a 85% vé6i gid tri cwong d6 & 3, 7, 14 va 28 ngay 1an lwot 12 10,3;
17,2; 22,0 va 26,9 MPa.
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- Ham lugng Na,SO, t6i wu cho mau sit dung 85% tro bay 1a 2,5%
theo khéi lwgng chit két dinh véi gia tri cwdng d6 chiu nén clia
mau c6 ty 1&8 N/CKD & mitc thap 0,20 & 3, 7, 14 va 28 ngay lan
lugt 14 20,8; 25,6; 27,2 va 30,1 MPa.

- Khi ham lvong Na,SO, cang ting, cudng d6 chiu nén ctia mau véi
ty 16 N/CKD & mifc thip 0,20 ngay cing ting, tuy nhién khong
nén viegt qua 2,5% theo khéi lvgng chét két dinh.

Do d6, d& xuft viéc sit dung chét hoat héa Na,S0O, dé thiic dy
cuyng d6 sém trong viéc ché tao chit két dinh c6 st dung ham
lwong 16n tro bay. Tit day, viéc nghién cttu st dung chét két dinh
bao gbm xi ming va tro bay dé ché tao cbt liéu nhe thay thé da
trong bé tong sé dwoc trién khai tiép theo nhim huéng dén viéc san
xuét cbt litu xanh than thién méi trudng, phéat trién nganh céng

nghiép xay dung bén vitng.
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