%29 5% 10 3 FRIARFFROARFAAFIR) 2012 4£ 10
Vol.29 NO. 10 J Chongqing Technol Business Univ. ( Nat Sci Ed) Oct. 2012

XEHFS:1672 -058X(2012)10 —0061 - 07

PREERIE S AR R ma R

O,k O, F O, EEN, S &%

(FEPRR A W X A AR 7 A T S 8, F UK 400045 )

¥i& x%z,éﬁvéf LA A ARG VA RRAS B A AR S, ERT T\Iﬂé%zi/%‘«’?ttxﬂiéa;
zﬁﬁ%a o 25 A 0 % eR s B LR IAB AR YL 0 £ - 3T REAS G BARLE &L FF Sn 0 AR A5 AR A 1.75 ¢
BF G R I AL A5 6 5 BRIR 3h R JG W B2k & 7 o B0 S B R 0 BB R G Sk, r%it%mﬁ’%%zitbﬁf
’Jﬁi'a?ééa%ﬁmiéz—iﬂil?]ﬁ/&éﬁ RIRAS , ARSI SR T AB G EGRENEZF, UM T LR EE

%o A4S B R Ca® A= OH ™ 894k ), AR B R R L M BRI 45 B R R R B 45 h 1751 1 #)
X#TAﬁ%ﬁ%&%ERﬁﬁfumwﬁﬁ%% & W T KKK P BB

KR 4 dh ik B A5 AR E R B R B KAC AR BR 45

FE 45K S :X5;TB3 MRKPRERD A

AR e — R T A (W, SO SRR R S SR BN R o AL G R R A7 A2 5 38 K
24530 A A AN S A R PR 46 1) 2 48 e [ A AR AR AR A 7K e W T Ll 52 L L 1
[T, DR b 1%y 5 T BT 9 10 B A o s 2 R R K I v LSS 3 (MAP) R S B K
(HAP) " (T 202 5 285 P P SR W I AR o MAP 3 5 B3 A K (B UL, DM I A P9 Bl X TE
LSBT ACIEAT , A ) HAP 2 32 2 LA REES 41 S AR BUIN 2= 5 K, LI HAP AIE B K A Rl
B AR REAS G A B — R HORIEA )2 RGBSR A

A7 B S — Rl T R | I — ol T S A R A R UL A 4% K AL R S —
REES A7, FORR U7E T RESAE ST REVA TR P R Y Ca® 1 OH ™ 55 S v A A R e 2K A LI, 2 i &5
W7 A RS I AT i A R T AR D 5 e i A A

PR A7 P 5 5 TR JSORRHEBE J1K HE () (R IR R b ) 11 2 S B W) 4 = il 5 R 8 AR DG B R 3
AT AR ™ o B 2 B 7 A 22 e, BT MU, 32 BB S0 AN [ 05 4 B 2 LR ek 45 4 5 Wl R £ B IV I Y
AR ™ i S AR BRI , S ST R 5 41 AR B0 BT i L5 iR ™ o B 45 R 2 ) B9 5 R, IR LR L K A
At SO A R RISt A 1 )Pk 85 1 P AT ) 2 11, 32 281 R A R A o 353 ) 175 B4 P AT S 52 Bl 9 IEI%C 4
H .

75 H#A:2012 - 03 — 02; & B H#A:2012 — 03 - 27.
* BT E : F K5 Qe 56 2L RRHL £ 5 (2009ZX07315) .
EERIY A& (1986-) , 55 , R A BU-LAFSE AR | N FREE IS Je 2 ) BRI AR 8875 Y IG BT e A Rt 4 KX
BARSE.



02 FRIHAFFRCEARFER) %29 %

1 RETIE

L1 RIS
FI R TR A A bRE , JCRE A SR KI5 Y, B 2501, HoKIVESE PR AT, Re i KI5 1
FERBARBYUR LT $EA T, H R MY Si-OH Fep BAGTRR AW , &) T 5 H A H e F i A ik 2 b fEH . A
I EE SR CaO , AR LU Si0, ZEAK R S 1F A U /K AL RE RS R 0% 76 /K s 1 Ca® R OH™
Ca®" T LAGE A B RARTE BB BR SR , Bt 45 0 D00 B Rk 205 A5 R, ik D B M0 A Sy e T 2 o 405 ™ 0
HH b DRI B F A T R e SR A A o A ST DR 3R e K B BRSO A LK AR R R A A AR Y
AR S8 ARG AT R 0 BT T BT AL B , Dol 85 5 SRE R 1] g R R A S B R R
TRV AP W Ca* H OH ™ | 50 P I B R AR B 1 SN, 76 (b P TR T 45 i, 7K ARk R 5 ot o 7 [l
SRR A TR ST 28 TP B 8 T 7 i R Sl IR A0 R TRIISE Ca® AT LA 3 S R R S B, 2B SR R IR A UL 3 . L
FEA N T R
5Ca’* + OH™ +3HPO; — Ca,(PO,),(OH) | +3H"
3Ca’" +2HPO;” — Ca,(PO,), | +2H"
1.2 R FERSIKF
P p T TR WA 3K, — AU & 6 95% LA b, 0K S 30K, BRAK AR 45 o 2247, /NS B 0K
DBAE 450 CRHYBE 4 h FBREE fK XA, @ AR I B4R b
A AR RAEA T KA 6, 2AR, Ba e s g 1 s, KER B AES
400 CHEBEPRIR 2 h RV AN 2= %I, AFEE 1t 200 H i, B A B EHH 4 H o
x1 BRENKZERS

b2 4 Ca0 Si0, ALO, S0, MgO Fe,0, Sr0 H,0

/% 79.34 3.57 2.14 1.22 0.62 0.21 0.26 12. 64

BARR — VB A IR AR A R = il
1.3 mESAHEFRRAE

B B 5 R R B CaO 55 Si0, FEIR LU 1: 1 ~2: 1 BEATRCE , /K5 ARG R HE 30 ¢ 1 i
HORE, 58 73R 30 min J5, AR R 28, FHE ZE 220 C, FHEE RN 2 °C/min, fR1R 6 h 1T ARG
SRS, TR B BEREPE 4 250 o/ min , SR BT BB ER ) 80 v/min, MW SERMUG H AR A 2 #1532
TR0 A7 T PR, B SRR A 38, 7 105 °C R T4, RIS EURY AR R4S A 4 8
1.4 HEMESHTE

PABEIR — S0 E il U85 BT HT A 75 6 150 mL 5 iR 500 me/L ()& BRI, 73 BIFRIK 0. 6 ¢ AS[R) 4
HE FE A RESS A 0RO T 72 20 C R IEIRIRY 24 b, ZJERERE b A Tad 08 VST, BDAS BIAS [R) 45 5k LU T ik
BSAT RS BERR R SV SR AR B o

TR A0 AR MRS fi = MY RO 45 i PERE X ST S AL ( B AR Bz s HLAR U2 A, D/ Max - 1200, Hi 4,



%10 F &, AR BB & R 63
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FERELL 0 Si Ca JSN D]

1:1 54. 66 21.53 23.81 100. 00
1.25: 1 50.22 21.16 28.62 100. 00
1.5:1 49.45 21.95 28.60 100. 00
1.75: 1 47.37 19.06 33.57 100. 00

2:1 52.18 16.12 31.70 100. 00
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1:1 51.41 18.69 7.80 22.10 100. 00
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Effect of Ca/Si Molar Ratios on Structure of Calcium Silicate

Hydrates Mineral and Product of Phosphorus Crystallization

SHI Lei, GUAN Wei, WANG Ying, HUANG Ling-yue, GAO Yi

(Key Laboratory for Eco-Environment of Three Gorges Reservoir Region of Ministry

of Education, Chongqing University , Chongqing 400045 , China)

Abstract; Calcium silicate hydrate mineral was synthesized by carbide slag and silica white and was
crystallized by taking calcium silicate hydrate mineral as crystal, and the effect of different Ca/Si molar ratios on
calcium silicate hydrate mineral and the structure of phosphorus crystallization product was examined. Research
showed that the difference of Ca/Si molar ratios had big influence on calcium silicate hydrate mineral and
phosphorus crystallization products, that with Ca/Si molar ratio of 1.75:1,main phosphorus crystallization products
were hydroxyapatite crystals with abnormal crystal form after synthesized hydroxyapatite reacted with phosphate,
however, phosphorus crystallization products under other types of Ca/Si molar ratios were calcium phosphate with
different forms, that different Ca/Si molar ratios led to the differences in crystallization level of calcium silicate
hydrate mineral ,whose reactive activity was affected and its Ca’* and OH’ releasing capacity was further affected , as
a result, calcium phosphate and hydroxyapatite with different structures were obtained. Under the condition of Ca/Si
molar ratio of 1.75:1,the synthesized hydroxy-calcium silicate hydrate mineral is mostly conducive to crystallization
in the form of hydroxyapatite for phosphate recovery from wastewater.

Key words: crystallization; phosphorus recovery; Ca/Si molar ratio; hydroxyapatite; calcium silicate

hydrate mineral
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