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Effect of High Temperature and Carbonization on Chloride Binding

Stability in Calcium Aluminate Cement
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Abstract: The effect of temperature and carbonization on the chloride binding stability of calcium aluminate cement
(CAC) was investigated by comparing the amount of binding chloride, pH value of soaking solution, composition
and morphology of Fs samples, which were obtained by four common chloride-bound hydration products(CAH,,,
C,AH;, C,AH; and NO,-AFm) of CAC, before and after high temperature and carbonization. The results show that
high temperature has great impact on the physical binding chloride instead of chemical binding one. Carbonization
causes Friedel's salt to dissolve, forming calcium carbonate products dominated by calcite, thus increasing the content
of free chloride in the pore solution. Chloride-bound Fs(CAH,,) and Fs(C,AHy) exhibit relatively better resistance
to carbonization.
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T S 45 A e B i n ™ 1 2k vmg 1 Bl
HBRAL ARG R T RSB EE T4 &
REALG T v SR R VAR B 25 R AR R s AL AN R 7K b =
Yok S B F 45 G 68 71, i H 9 8 Friedel's $h 1
e XK U S A AR AR

R £h 7K U8 (calcium aluminate cement, CAC) ¥
KAL) A R et g & A s TR A
FH T PE TR SR, CAC K Ak 75 22 16 5 52 i
Z , Hok AL 7 ¥ CAH, Ml C,LAH, 75 & T K 5 78 hy
FaE /Y C,AH "™ FEML T CAC A B T4 A fae
PE Ak, B 58 CAC /K AL 7= 9 19 90 F RS e 1 4 T
TR T ZGMF58 . 40 Falzone 25617 H ik 36 255 % 31,
il T 45 2 P CAC 2R v 25 A= il A i 1l B B AIG
1 NO,~AFm (C,A-Ca(NO,),+ 10H,O) , A ik % A 4
AHAK AR =W 55 A8 A 0 il C AC i B 30 4 5 (H vy i %
Wb vl BE T B AR L AR T UL, 56 F CAC 4
B AR = i .

YT, AR ST EE A CAC By KAk H5 1, F) ] pH
T XA S (XRD) 8 (SEM) 5T T 5
WAL AR X CAH,,.C,AH, .C,AH, Ml NO,-AFm
X AR A CAC KAL) 5 S T A B e TR 52
W, 2R 5 P4 T CAC &l B F 45 &tk ae, LAY
CAC 75 SUER B T PR 55 v 19 22 42 v 80 FH 4R e i
Tlt RS040 S 4
1 iRIE
1.1 E&R

K UE R 25 Fi A A 7 = CAC (b 44 Ternal
White) , H Ak 2% 21 B (SC P 5 K i 48 K e EL A5 3
Shy 3 B0 R HG ) AT L i 0 ) DL 1. 253K
55 FH K 359 R 2585 7 K 5 Ak 243500 o [ 24 4 P = ok
SR 55 (Ca(NO,),» 4H,0) FIE b #h (NaCl) , 43 #r 4l .

F1 SABEBKROLFZAK
Table 1 Chemical composition of CAC
w/%

Si0,  CaO  ALO, Fe0, NaO KO SO,

0.65 29.44 68.76 0.18 0.15 0.09 0.08

F2 FEEBKEHWIEELE
Table 2 Physical property of CAC

Setting time/ min 28 d strength/MPa

Specific surface

area/(m”-kg ")

Initial Final Compressive  Flexural

410 60 180 81.60 12.60

1.2 KEHZE
1.2.1  FESLRIE

FROKBELE 2: TR A0 2585 K CAC. = 34 &
BTKE CACHHE A G 430 & F 5.20.60 ‘CF #7247
30 d, A E CAH, C,LAH M C,AHBER 75 14y 2558
TIKFPSEHEA 20 % B Ca(NO,),-4H,O(LL CAC it i
HE) -5 CACTR PG 1E 45 C R & E 7747 30 d, 155
NO,;-AFmAEdl AR B2 T T2 48 h, 28
JE WS BRI/ INT 48 pm R AR 55 A AL A LI 1.

AR S 3 0y LR AR R BES 45 5 g, B
T 1.0 mol/L NaCliE il il 120 d, [y KA a5
B T 784 45 4 2 W Friedel's 8 Fs(CAH,) .
Fs(C,AH;) \Fs(C,AH,) 1 Fs(NO,-AFm) ; Fi 61X 4
B Fs #8840 51 T (20+1) (60 1)CF 4k 2212 il
28 d, PRIk T B R & H

e AL IR K - ¥ (2044 1) CF & NaCl ¥ = il
120 d ¥ Fs (CAH,,) .Fs (C,AH,) . Fs(C,AH,)
Fs(NO,-AFm) Yk T 5 B F ik ki 56 (204
1) °C X A (6545) % M 4350 M 3.0% 1Y
CO,) N FET 2 e i1 .
1.2.2 Wk

CACIKAL =95 5 B F I 45 A & ok B 5 2 i
WO B TR S R as o

Cb:35.45vo(co—cl) )

m
GO TR RS A T4 A L mg/g; V,
AR IR TR B AR R mLL s C, Ry ¥R L R G ) B
FHe B, mol/L, A& 3K 1.0 mol/L; C, A #E i 352 1 Wi
R TWEE ,mol/Lym HEES AR &, g.

K F B R ZDI-AA B [ By H A A A 5 A
BRI R B TR EE C, B0 B RO 2 3K, TR
SR AE MR R I METTLER TOLEDO %t
i pH T AR R MY pHL A, A U R, S
pH{H 7 4.00.6.86 F19.18 i 2% M #F 17 RS o, B A
i 7 B 3 Uk, G (B O S RS 30 L R L H AR
Rigaku D/max 2550 X S 28 #; K A1 (L (XRD 75 5°~
A5 AT S A, AR 2 (0)/min. A ] € H
FEIZA A7 QUANTA 200FEG-ESEM #1137 % 5} 38
B 4t 7 BB (SEM) g AT ROWIE 518 4 B, i ok
HLE R 20 KV 2R IR LA 11

2 HR5®

21 HBMCACEEFLEAREMREM
2.1.1 BWRNEE Tk E
2 BoR TAHEE 20 “CI2 i, A Fs kRS 7 60 'CTR
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Fig.1 XRD patterns of four kinds of sample
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Fig.2 Increment of free chloride concentration in
soaking solution of chloride-bound samples
at 60 °C for 28 d comparing to 20 ‘C
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2.1.2 B pHIA

& 34 20,60 °C N AS[A] Fs B 5 7E NaCLIF I I8
W28 d Y pHAA . B 3T L - (1) 500 WG IR AR LE
20 °CF 4F Fs f S I 00 1 pHAE YA AS IR0 R B2 3 i
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Fs (CAH,) >Fs(NO,AFm) , H v 1 i@ & /N 19
Fs(NO,AFm) R i i pH {8 3 A A 284k .(2) Y4 i
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ZEWE G Ak, Fs(C,AH,) F Fs(C,AH) A il 12 01K
() pH {E 24 & S B A1, Fs (NO,-AFm) B dfh 12 i 1 1
pH A JC ] i A8 4k . F IR 45 2 5 K] 2 B 7R AS[R) Fs A
vl 15 TRV T G B R B O AR AL AR — B R
W) pH AR IR BEE A i A 1R p S8 THmi 4 oK
R T A o T E R KRR RS N Z R O,
S FLIA W pHAESE =" (E AT B B e 1R 5 i S
T S BT 3 Aok v R Y 1 pHL A AR AR AT
SR/ s i T Fs(CAH, ) 1Y pHAE RS AT 5 L 7T BE
2 TSR Y B PR SRS B A BT 3 o, i —
A H B et OH 5 b 46, Fs(NO,-AFm) ¥ 12
W pH A 0 2 R FEFe L TR H 0 S B 1 14k 2
SR RHEMP R NO, HiEEES THE T IERY
FEEs OH By RE il ™.
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Fig.3 pH values of soaking solution of chloride-bound
samples immersed at 20, 60 °C for 28 d
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H oS BN B BB IR 3 d A
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1
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Fig.4 XRD patterns of chloride-bound samples soaked in NaCl solutions for 28 d at 20, 60 °C
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Fig.5 Free chloride concentration of chloride-bound
samples carbonized for 1, 3, 7d
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Fig.6 XRD patterns of chloride-bound samples carbonized for 1, 3, 7d
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Fig.7 SEM images of chloride-bound samples carbonized for 7 d
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