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Tab.1 Chemical compositions of raw materials

5  Ca0 Al,0, Si0, MgO K,0 Na,0  Fe,0, HE HEEB
HREH /% /% /% /% /% /% /% /% g/em’ em’/g
W 0.10  38.00 14.70 34.10 10.24  0.39 0.71 0.65 2.91 4000
BHx 3.46 6.61 30.61  50.96  0.63 0.78 0.17 5.61 2.40 3500
MmEet  0.45 0.21  44.71 53.10  0.10 0.10 0.24 0.33 2.60 2800
xR 1.65 63.73  4.03  22.35 1.96 - 0.54 2.74 3.15 3 140
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Tab.2 Mix proportion of alkali — activated
cementing materials
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Fig.1 Test equipment of the chemical shrinkage

or expansion of alkali — activated cementing materials
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Fig.2 Relation between the chemical shrinkage of
alkali - activated cementing materials and hydration ages

RESNTRERPIMLERE K - KEERY
50% ;9 - T AAR 1 dEERBEE nl/100g)
JH 28 d b2 W% {E (2 mL/100g) f9 50% ,7 d
BB (1. 6 mL/100g) 43 28 d fh3 %
W 80% 4,9 - 0 &k Z W2 B R_RER
PEKZEHRBEEN. B - BERERNLZE
o545 (L 2 T S O 8 B B SE K T S I, B - B AR
KARREZE M SR P RMLERERK - KRE
RN, FETE28 d B RLEWEEEIE ¥ -8
BIRER 1 d L REEHE (1.2 ml/100g) K3
28 dfb % 45 {E (3. 8 mL/100g) B9 32% ,7 d B4k
FWLEE (3.2 mL/100g) &5 3 28 d LW {E K
84% fo k5 , W - MY IR Uk F A Ak S B0 48 B B o
EKEHEKE. 5K - KREFRHL,. ¥ -RE
WHAERELEZRMIBRPOERELREE,
oAb B Bk (B 70 U 5E I 0 31 v BRI IE I 0 9 JE 4K
w1 d BLERAK(E (0.2 mL/100g) 3 28 d
#E R (1.2 mL/100g) 89 17% ,7 d BI4L2E1K
4518 (0. 8 mL/100g) 3 28 d WK 1
67% W - REBLAROLFEREKSESRT I
MR, K EHBEBEN.21dFEXES
R RK.

A mLN100g)

LR —) ik
Sdid b loow



#am

BRESF MK BEN LR R R 71

2.2 48iHig

JBE 38 43 B4 K Ak 12 0 3ot 8 A R AR 4 b Bk Ak
PO RILE. BEM R K AR AR — Rk TR
PEMTYUBBERBR, Z BKLHEER
18 R. Trettin'" #2  : C,S 7K1k 15 s FFIRIB R,
BRC-S-HHWAMWEAREEZ .15 min BE
HZE 6 nm. BB T YR AKEHKALBEREL R
{or B ] A B9 K A B8 K AL IR BE R R, K L R
EREE— T EAEEKEERNRMREL2K
B HE; KL EERBCKABENBRE. &
3REBBRT YK LR R & 39 6t 89 K 4L B
B.AE3TRER(L,)H 50 pmfy C,S.C,A,
C,AF Bh2id 180 d, KL FEE X T 172 4,
C,S KA ERBIH AR 1/5. HE—Er kK
8, C,S.C,S .C,A #1 C,AF Bk 3 d /KL FEE
SR 28 d WKEE Y 41% .67% 96% FHI
91% ,;XFEPKIE 3 d AKLHAE, LEKLRBRE

- B EEHRREREE 3 HARABT BIK

TR B B R A A M — B R UL B H W
E B 2 0 48 8 B Bk 1L B9 /s e B B v B S R
e BT Rl BB 7= 4 B 1 R A4 R

W - RS L B A R R B R R IR
MEK, KERZERK(RE2), X IR ERN
PRI BUK T R R B 06 F R 0 04+ B9 B R B
HA,XTH-mMEELBEMBERBLER
MIB(HMEEEAIB)EAELEE,BL,
—RANRHBEBEANBEETEQEER ERT
BERASHBR" ;B -REW I REMBY
REFHRBAEGWHRGRE, AHEIBE
£ 6 3K 4% ( precursor of zeolite ) EERXHEG (a-
morphous analogues of zeolites) | /K & Mj ¥ ( hydro-
ceramics ) 5, {5l ¥ 2 #1 ¥} ( ceramics - like materials
Z BTRERMEYR M EEE G BEAAR MK
FLERN, UK ERNBRMEWRENER
%5 BEXRENH, BFRHFREFNEHER
BB SRR = (R XER[9]) , ARG R W
B3 Fn. AE3AEN, K - KREZRK NH;
BTFRXHAR/DT 50 mmol/100g 3 B BEK 1L i
WHERILPARZE, XHEBAK ~ K RER NH,
BTRAXBRMER(AREE=YFBRER AN L
W) MM Tk R 28 d Y NH, BFR
BER (267. 2 mmol/100g) FIE M4 N B 5 B
NH; BF 2 #: 5 & (270 mmol/100g) , 3X 1} B 3K
BERAM RN RAERURGHEN
(BP=ZZERREGEH) ;BB R MW LR/ NH,

B P 3 A B SO % S o I K TG, SR ELL ~
TARMMAE, e EAKE,21 d XA
X 5 HAE R A A R R — B X
AR E R LERDTd HEBRNERSY
EBRRKA BRATR, BEERE RN,
BERKHMELEH ARSETRE; Y% —$F
REFESWE AR & — Sk LU, EK
EMEK TERORUSN - BR. EAIH. B
REN TR ER, X—SBRRBEARTHH
BIEHE1E O 10] 934 R BE 2 4 08 & it
54T, RIEAFFER B BN B R R 05 £ A
B3 EAE W, BEART Bk R MR R EK
%28 d ) NH BFAX#HAEZ 100 mmol/
10 24 (BIEARTREE) , XIRAXFMER
MR P FESBOECBAERN =Y.
MBATERRTERERRKERGEERN
YIRS K T8 7 Y R B AR AL, B X R E
WERAEAEYSE, BREEIDTKE. FTLL B
WAD Bk R M0 BRI R 89 R R =
RN K - KRR AR - R kR R
BEH%.

23 KRB WKL R B (d, =50um) ¥
Tab.3 Hydration thickness of clinker minerals
pm

7Y 3d 7d 284 90d 180d
c,S 3.1 4.2 7.5 14.3 14.7
C,S 0.6 0.8 0.9 2.5 2.8
C,A 9.9 9.6 10.3 12.8 13.7
C AF 7.3 7.6 8.0 12.2 13.2
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Fig.3 The capacity of NH," ion exchange of
alkali — activated cementing materials
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Test Investigation on the Chemical Shrinkage or Expansion of
Alkali-activated Cementing Materials

YAO Zhen - ya,ZHENG Juan - rong, LIU Li - na

( College of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Test investigation on the chemical shrinkage or expansion of alkali — activated cementing materials
and water-cement were carried out in this paper, in which water-cement was as control sample. The results
showed that under curing temperature of 20 + 1°C condition, alkali-activated slag and alkali-activated fly ash
cementing materials and water — cement all showed chemical shrinkage and those values grew with the increase
of chemical reaction ages; of which, the chemical shrinkage values of water-cement were the biggest and that
of alkali-activated slag cementing material were the smallest at the same age; alkali-activated metakaolinite ce-
menting material showed chemical expansion and its value grew with the increase of chemical reaction ages, its
reaction products were amorphous analogues of zeolites ( because of having the capacity of NH, ion exchange
of zeolites) , in which the reaction products with low degree of polymerization did notable contribution for the
chemical expansion; the main reaction products alkali-activated slag and alkali-activated fly ash cementing ma-
terials were similar to that of water-cement, in which there also were a small amount of amorphous analogues of
zeolites, this partly neutralized the chemical shrinkage.

Key words: alkali-activated cementing materials; chemical shrinkage or expansion; amorphous analogues of

zeolites; capacity of NH,” ion exchange



