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KL FERSE T AT IR dhxt Cd(D) . Zn(D) B {ZFRIER "
Entrapment of Cd( 1 ),Zn( 1) by C-S-H during
C-S-H Formation

Buk,T H,.%2 &
LAN Jun-kang,DING Kai, WU Meng

BB T RERER 25 TE¥0, T BEAK  541004)
(Institute of Environmental Science and Engineering, Guilin University of Technology , Guilin,
Guangxi,541004,China)

W E . H A 4174 CaO, H,Si0; #1 CA(NO,); + 4H,O[H Zn(NOy) JEBABF AL AR » (Ca)/ 7 (SDH 1.6 M
0.7 f) 2 M & CAC 1B A ZnC 1D HIKLBEMAE (C-S-H), B K C-S-HEERIB P CACIHE Zn 1HE
K. HREH .2 n (Ca)/n(SDE C-S-HEMKCI(1)J5, 5 XRD BB REH R HEML FHEE
Ca”" BAR[n (Ca)/ n(S=0.TIHHA T . KERSHHEARK, HIFERTERERETRRUYRE
THEHE,ZWE CA HRCa #HAT C-S-H &k, 2 #Hn(Ca)/n (SOHEKC-S-HEFRZn(1F. H
XRD FiE BB AVHER K EERAREHEXIBERE Zn(DHEAT C-S-H &ik. C-S-HIYREX
©CA(E) ZnC 1) F bR K.
XA KRS #E CA(I) In(l)
hEES S X781.5,TU5  XWRIAB:A  XERT:1002-7378(2009)03-0195-03
Abstract; In order to investigate the entrapment of Cd( I ) or Zn( I ), calcium-silicate-hydrate
(C-S-H).C-S-H containing Cd( 1) at » (Ca)/n (Si)=0.7 and 1. 6 were synthesized using
analytical reagent grade CaO,H,SiO; and Cd(NQ;), « 4H,0 and C-S-H containing Zn( f ) atn
(Ca)/ n (Si)=0. 7 and 1. 6 were made from reagent CaO,H,SiO; and Zn(NO,),. The synthesis
experiments showed that the X-ray diffraction patterns of C-S-H atn (Ca)/ n (S8i)=0.7 and 1. 6
were both significantly changed after they doped with Cd( I ),especially when Ca’* is deficient.
The X-ray diffraction patterns of C-S-H at n (Ca)/ n (Si) =0. 7 changed obviously, both in peak
values and at peak position. Indicating that Cd( I ) had entered into C-S-H lattice in substitution
for Ca’". The experiments also showed that the X-ray diffraction patterns of C-S-H atn (Ca)/ n
(Si)=0. 7 and 1. 6 changed after they accommodated Zn( 1 ). Although the change was slight
and only occurred to the peak value, which also indicated that some Zn( I ) had been captured
into C-S-H lattice. This investigation verified that Cd ( I )or Zn( I )could both be chemically
entrapped by C-S-H.
Key words : calcium-silicate-hydrate,,entrapment ,divalent cadmium,divalent zinc
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ENEFHREAGRIEED, BR.E4HEEX
C-S-H W &2 R EFFRER T EMHET > R
H, AXHMRCSHERERIEBFX CI(I).Zn
CLBRIRIFER .

1 XBHZ*

1.1 CS-HEMMTRFI CA(I)HFREE

B 43 7 8 Cd (NOy), « 4H,O F1 7% 18 oK & i
Cd*" ¥ & 2 1000mg/L WA . $ n (Ca)/ n (S1)=
0.7 fl n (Ca)/ n (S1)=1. 6 43 BIFRELAHr 4l CaO F
H,SiO, # K, # 0o UK)/w(E)=10: 1 R4A Ca
(OH),.H,SiO; 1 Cd(NOy), B, # . B IK BT BE
HERZEBRESDH RSB NI, BiEKEK
BREVEA—GRFHEP . HESh HEBKH
BFRSFHERE ., BHHFE GO FRBRES YL
BIHRAREFRYEERE K P C&T BB, LU
T # C-S-H ¥ R 87 % 5 #[Ca (OH), 1 H,SiO; #
FI%F CAC L) ByRP & .

B3 A B R VR O e 2 B ) B I e K VBB
1% %% 2% 9 (SHZ-82 BD MM (AERF 90C), 3
43 BN 7E 7 FE )7 B9 %5 30min, 60min, 120min B 8] 4
A 100 mD BERBA WS, Dl E S E P
Cd* WK ERAS R, #M T % C-S-HEZHER
SRPIIRAFH C MR BR . BISEIOCK
HTFER 2h FHEIE LR SRR AR B E Y
FNAEMME Cd B CSH, K EHRTH
Cd* #HATHENZE .

BEHNEEYEHRALER TEA(NESRE
B NaOH #37K .CaO B ) & B IF i T 235 9%
Frk4r. 7 C-S-H T8 )58 %A 7 RER A BAL K 41
RBMPELOBFHWTFOEET X FLRGEH
(XRD) iR . 5 A H 7 i1 44 B (PANa-lytical )X Pert
Pro # X &M G & A # 17K W, 3 ik & 14
H7:CuKa $48 . Ni 38 . B K 1. 5418 (A) . HL /K 45
kV B 40 mA H#HEE N 6°/min(ATFRD,

AT HH C-S-HEMRKCICIEE XRD H
WHEA ZRFAN#EFTES CSHBHERI
(Ca)/ n (Si)=0.7 Hin(Ca)/ n(SDD=1.6]. EHF
EE5ERBFLEM, RRIE CANO:), BRI KA
BB A,

1.2 CSHEEAIBH Zn(1HEFERELR

A B R R 58 8 Zn(NO,),.CaO H,Si0; ¥
RMFAFBAKE, B4l Zo™ W E N 1000mg/L B4 H
B, fIBECADMCSHIERTE. H54E

B 7 (Ca)/ n(Si)=0.7 M n(Ca)/n(SH=1.6f
2F/E& Zn(1)K C-S-H, ERPHRAS 1.1 8
FEH .

2 XRERRSH

2.1 C-S-H 3 CA(L)HEIK

B1ME2 NERER AWM C-S-HUE
B A Cd B EMS A 20°M IE ¥ B R — st
g, X C-S-H Mg E ", Wi CS-H
23 CACIDFTE B XRD Ei%(FE DKHR,2 F »
(Ca)/n (SHHEM CS-HAEFECA(IDF . H
XRD Ei%¥H %4 T H BT FEHIRECS BA
B[n(Ca)/n(SD)=0.7]HHR T, 8 Cd KB
E# Ca* A C-S-H Sk, C-S-H B2 R L%
BERBAE L, T8 A2 4 1F ik f 068 1 30 R 0 11 3 R AR
B B, C-S-H 2k CA*T g5 , A s (/] 1)AE
RT XWEHERK CEC-SHMEREBAT
EE[G]E

10 20 30 40
gm0

B 1 n(Ca)/n(SD)=0.7# C-S-H £ Cd RIS
XRD H&i%
a:iEW ) C-S-H;b: & Cd 1 C-S-H,

\,L.—/NLL

a

| Y 1 I 1 n i
10 20 30 40
matfa2e

B2 n(Ca)/n(S)=1.6 M CSHBEKCIHE
XRD B #

a: 5% C-S-H;b: & Cd K C-S-H,

C-S-H #3# Cd(1)/5 XRD HiE R 4 HH BT
TRERHFCA WEFELEHMERS C HE
SR BRETRERAPRL.Ca i TH 4 AMY,
FAZRBTHHE MCIAETFESHAM.F5LBT
B3 HE Cd MR BRER Ca KR A5 .Ca
FEFEA 40,M Cd WEFEZXFT 112.4, X&
ZHEHWE25|E C-S-HEBBHBERER.
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& 2GR Cl RELEMERTR,
Cd** £ & Ca(OH), ¥ ¥ P I WK BE IR 2 R AR, 3X
RHFXRE CAOH), LR MER . LR, & C-
SHERSBP . BABWPMHCA(I)EE ELLC
(OH), i RNFEfE. Bt . RERABBEREK
WP C-S-HAEBRIBF CACHFRENR.
%1 C-S-HZEMFKECIIEXRD BilkyTik

20¢) ¥ {4 (nm)
C-SH n(Ca)/  n(Ca)/ n(Ca)/ n(Ca)/
R (S)=0.7 n (SD=1.6 n (S)=0.7 n (SD=1.6
W% C-S-H 28. 621 29. 459 0. 306 0. 303
O ez 29512 0305 0.302

%2 AEPCSHERIRERMC RELEY

#IE 2R Cd2+ ¥ [ (mg/L)*

i P T
0 25 0.0117 0. 0000
30 25~90 0. 0107 0. 0000
60 90 0. 0000 0. 0025
120 90 0.0014 0. 0000

* AP Cd*+ R i ¥ B 9 1000mg/L,

2.2 C-S-H 3 Zn(1)RIEFE

HE3FE 48 R, n (Ca)/ n (Si)=0.7 # C-
S-H#3K In( 1) J5 , RAEBR MM BRA L4 KK
AR, AN R % fH B R K A 0.3060 nm AE R
0. 3059nm, n (Ca)/n (Si)=1.6 # C-S-H ZE {# ¥k
In(D)E HIFTESHNBEOELARE T HE
R R, KA d i FERAE 0.3032nm R
0. 3064nm,

C-S-H {23k Zn( 1 ) F 3 XRD B % 4 1%/
THATREEE T I WEFEEMER S Ca iy
HEAKHAN  EXERPEE,.Ca 5Zn RAMNTE
48, Ca RF RN 40, ZIn WET RN 65.4, %
BEARK,Hil, X Zn* Hik Ca™ )5 , A &51& C-S-H
MBI RER,

HRINEBEPH I WK E LR
W, Zn** TEHE Ca(OH), BB P K EHLRA
BK.5CACDHHBLEC-SHAERIERF . REW
i) Zn( IR EE LR Zn(OH), EYHTE R
e, Bl RIERHEEROUKRELA S C-S-H %
ERaBen ZnC 1R RER.

10 20 30 40
figtfae ()
B3 n(Ca)/n(Si)=0.7 # C-S-H {23k Zn B1)5 XRD

:3F:
a:jf i C-S-H;b: & Zn 9 C-S-H.,

\JL/KLL

a

R R B SR |
10 20 30 40
figm2e )
B4 n(Ca)/n(Si)=1.6 # C-S-H {23 Zn 8 /5 XRD

B 3%
a: ¥ C-S-H;b: & Zn # C-S-H,
%3 HWEPCS-HEBAITEN I RETH

2+ 3 R
ﬁﬁ ,%g Zn?* ¥ (mg/L)
SAC
. S n (Ca)/ n (Ca)/
(min) © 7 (SD)=0.7 7 (SD=1.6
0 25 0. 0680 0. 0000
30 25~90 0.0740 0. 0530
60 90 0. 0000 0. 0000
120 90 0. 0000 0. 0000
WA Zn? B2 IS TR 2 1000mg /L.
3 4ig

(1)C-S-H fE{23 Cd( 1), Zn( 1 )5 , & XRD
B igMEERRBENENL, X, CA(I).Zn
(I)HAFHHR Ca®* ik A C-S-H BT H. BT
Z,C-S-H #REXF Cd( 1), Zn( 1) F LAk 3E{RIK,

(2)n (Ca)/ n (Si)=0.7 # C-S-H 7E{# 3K Cd
(DJE, X XRD EEMELENAE. XAREREY
Ca"BAREM CA"BERANWBEL, URHTF
Cd*" X EBFEREREB THRE LYY G
M KIH.

(3)C-S-H #2123k Zn( 1 )5, H XRD B ¥ & 4
KA # /N, L C-S-H S E g E M A R . X
ARERE T I MEFERMARS Ca " N
ERTE.

(T4 % 200 @)
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WREXER(1IM6.6.1 FRAG~H1Im KK
BERWARIWMT: % = 1.35,4 = 0.23 —
0.0650,/f = 0.23 — 0.065 X 0.092 + 2.22 =
0.227,Vy = ([ + apo) A, = (0.359+0. 1155 X
0. 227 X 0. 092) X 190X 10° X (1—0. 35+0. 1155) X
1073=52.56kN, ZEEE 0CHBENRIER T A
HIAZELBER I IAWENRERR NV, =
52.56kN K-FLFr3% 5 MK V5 ) V =42. 58kN,
HEHAELER LR EREZETAS
H AR R = A B,

3 Zig

W B E R LR SR E X ERE
AT EMEEH S, AHFLE LIRS L RRE)
P HEHL IR BE 167 2R A4 BE 7 16 T BR 45w W 4K, T HL 2 30
MOJTARELBRNKAPKRRBSRELER
AR ], 7 W 0 I P B 5 9B O R AR A R 2
A2 2 K P87 /DT RALE AR . B

T W/ME R SRR R TR
o B 3% AR S R O L IR B SR B4 A0 SRR R B
EERE IR, R E MR R, REXNEENA
R, DA T 42 1R 5 5 1 A B 0 B 3R B LB RE W
/1N B T AR 5 45 ke ¢ fok T £ 2 8 o A T 08K/ K S B9
Hfeid, BRABTIBAORENEH
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