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The regularity of rapid reaction between wollastonite and
hydrechloric acid and its application
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(1. Department of Material Science and Engineering. East China Geological Institute, Fuzhou 344000, China;

2. Chongqing Research Institute of Building Science, Chongqging 400015, China)

Abstract: Wollastonite and hydrochloric acid react quickly when the pH value is not higher
than 1. 5. This paper studies the chemical conditions and distribution of such elements as Si,
Ca, Fe and M g in solid phase and liquid phase after reaction. When the pH value is 0. 3~ 0. 6,
the ratio of silica in liquid phase (silica sol) is the highest. Ca is mainly in liquid phase, with
always a little in solid phase. T he specific surface area of solid phase is large in rapid reaction.
If PEG is added to the system before reaction and the PH value is adjusted to 4 after reaction,
porous silica with specific surface area larger than 430 m*/ g and pore size of 1~ 2 nm can be
prepared. The product can be used in the preparation of nano_composite based on silica and
catalyst holder.
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FIEBURMCH] i (J 50558, 1990) o B2 22 F U RE A A — Pk, 55 1R 5 42 e L, 7l 4%
DUUE A1 5K, 1991~ 1996 E[RI LA 5 Tl & J7 ik 0 wb [ A W] & ) Hig 22 T (JDI65E, 2001) ,
EIXLE ORI AR SRk kA SR S N HLEE . B AEAR 8 0 S N 2 A 8, X REAR A 55 3 R
R AT T BRGE MW IT, Bt DRas R 1 i oy of Sz I ASE 5, 1 it Jie A AR T ( A 7
55, 1999) , A SO0 BRI e W ASE X B I At — 2B .
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TEAA: LT L=, 400 H, EZE WAL w g/ %) : CaSi03 94. 1, CaCO5 1. 24, B A1
0.86, f1 9% 2. 37, A1k 41 0.96. #hig Slfbi: A ALE 2B 4 W PEG6000) ¥R HI b 2¢
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Fig. 1 Simplified diagram showing different experimental methods
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FI XPT 24 ff 6 S A B8 I 5% 7= ) 0K T 2, ML 1 2T — 200 7428 AR B sz 3 4%
GB5211. 4- 85 J5iillse, DBP( A0 2K HIER T IH) WAy % 4% GB10528- 89 Jrikiill e, ST -
03A 7 Ly 2 i B s A 7 4 bb 2 AN 2 A LA 20 A1 ( BET i), il NSKC— 1A BU63% SR Ji
ARSI & h A2 A% SR AR 40 A1, JEOL JEM — 200CX Y37 5 vt 2 W0 5% 7 ) ks THOM T 24 M2
FLIA 43 A

3 AR EI®R

3.1 RMNEIE
WA Y5 3R 1R s it [P 22 AH B N, P AL 45 CaSiO5 1835 if FIVRE I 26 6 M B b, =
L SR

CaSiO3+ 2H' + H,0 —- H,SiO4+ Ca* (n
HAm_ + H2Au - HZAHH nt OH" (2)
H3Am+ + HZAH o HSA:H nt 2H20 (3)

(1) X Mk s I3 5 e s S A4 R HY W RE . (2) o(3) aU MR B A [ Y, HAL ™ -
HoA, HiAn A0 PECIRAERE, 928G 2 65 I BUR AR AR R T K& 5AsE. (2) X
WA (RERIA R, (3) Xid & mfR e R & . 4l SCHR( 322 316, 1963) 0E, i 8 f1 pH — &
I, Fk R A HRE I (1) Y5 YA JE STy AR S LG, B BRAIG, AN ) 2R o i SE AR — e I, 7E
LA R, pH A7 1.5 B TREBR RS 8, A5 R A, B pH H9n, IRE R R T
%, pH 2004 8 B g Bl i, BnkER Ak 5 38 4, pH> 8, JLAR e PR UM hn . Pr LA ol ¥ 1k Rk
PR AR SR A R 2R G U S 5 SLIR P RIAR R pH B DIAH G .
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FE A AT 5 1R I I8 3k BE B e T S AR 22 pHL AR, 3% S50 73 1, AN ) IO 4% A B 7= 4y P g
W 1. R 1AW, MR pH> 3 B, KW B M, 28 671 min [V, SN R AGAS 2
90% , B Wt R ARG . 4% pH 1. 5 I, J W wl b, g Tk BT pH 1H, BT s
ERERLE 5 min PRI SE, Bl S A H IR, 7R &R pH (HEEATE & . ) R B IR e s .
(R 4 e P K B AR Le R T AR, A R AT B 3 7 32: . 51808 S B AN [+], R
BS540 1 ARG Pk RS 08, BT A RE T AR, R NAR R R 24 /NI, LR IE

Fz 1 BRASHRBRREFGR MR
Table 1 Conditions of reaction between wollastonite and hydrochloric acid and characteristics of the product

L) pH i SRR g s 0 ltj‘;f? l &ﬁ:a& D"]flpa,n’l&o’g;
- 1 3.5- 3.8 671 88. 8 3.27 0.82 58
- 2 <1 107 ~100 60 0.54 97
-3 1.0 100 ~100 177 0.37 137
- 4 0.6 100 ~100 226 0.27 211
I- 5 0.3 40 ~100 197 0.32 150
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JRAAR IS, 2 AR R oh A FE SR 2 18 ARV W s AZFE (R K & 4 i .
3.3 MEREMERRKRES
Tl A5 SRR S . i, A 28 43 Ry DT R B 8 43, YAt 40 Ry AR ST A7 7E 1)
TAAHE(REFIR) R CaCly, YUUE H20 Ry B3R K A A RE R ANV PR 2% 004 . #F 9T
LS TGk A 1R SiCa B U AR 27 70 35 176 [0 W A1 (1) 23 A, 455 5l A S 2% AR 4 e oo
FAEPIAH A0 (R 5 W0 S ) ki e 4 .
SEHG R 78 3, AR RN X AL RELE B AR A AT B SE B ek SR R 2. MR 2 B
4, AT SR 2 BT A e AR 20— B R REV I T AR RE | R AT Bl A 2 A
}\, oo R pH AEAE 0. 3~ 0. 6 B, REFF R 400 RE 8 40 A Rk B A 5 K, S K s W I
], Bl R B . BT 45 RS SRR, 1963) KT RERRYE pH= 1.5 I e e ik
22, AT BEREA S AR R P AEE KRR Ca® TG SR ik MR B A 11 pHL {1 BRI .

®2 REREFZHS SO, EWBAPHSH
Table 2 Conditions of rapid reaction and distribution of silica in two phases

S pH {1 S min PLEEH A g A o 18 Si0 g I L S04/ %
3-1 0.1 40 14. 50 9.40 23, 90 39.3

3-2 0.3 40 12.75 10. 95 23.70 46.2

3-3 0.6 40 12. 86 10. 98 23. 84 46. 1

3- 4 0.6 40 12. 61 11.10 23.71 46. 8

3- 5 1.0 100 13. 81 10. 05 23. 86 42.1

i ORI B S0 g

AR AR A PR S N B C AR 2 2 IR P AR o B 90 A1, N TR A SURERITER 2 rh T
o3 L5 B o3 B = ) — SRR AT A 2 1oy o0 A, 3B R LR 3 .

#3 HERARESRFYOLERS w gl %o
Table 3 Chemical composition of wollastonite and different products
P Si0» Ca0 Fe:05 MgO Mn0O Ti0,
A AT 46.45 42. 66 0.45 1.02 0.06 0.01
DUBE 4 88.36 3.72 0.163 2.49 0. 009 0. 005
W 94. 88 0.04 0.197 0. 002 0. 002 0.003

M 3 R, FEAR AT CaO 28 K70 NI . 5 I ) e s I 4 R (19 40 25 ]l
VU RV I BT 43 1 SRR RE, IR R AT 4Ly, RS R A KR Ca® , (1
W= CaO 5 BERZAR, U8 I REE IR AT 1K & UL REXT Ca®™ Bea Wbt/ . Jsk)
1 Fe,03 FEAZAET CaSiOs 1, B WM HE NI, -t TK & S AREDTIE R Fe'* 4742
KW, DRI 7E P 38 23 7= B vh 2 BCAHIE o J5URL R MgO 7RI 7= ) vh ke b, (RAE DTE 38 73 R
ME A, FTeA MgO F 80K AREAAT P RRASEYE 22 T P A A MgzAL(Si04) 3. DUTE
7y CaO & B4k 3. 72% , BR AW 20T i #E A1 vh CaO 7 &E 25. 9% ( Pan, 1994) , Mk
WA WA S 3 2 A7 KELHE T I 0 Al S hid e A 5 N DTHE B 40 1 CaO 9 0. 7% . Bl R4
3% Ca0 J& AR RV 5845 1) CaSi0s Bty A, BT 34 I s s I 8], PLiE i 43 CaO 5 B FRAIK AR



55 3 14 FIET A REAAT Y S AR e R B 1 AT #E A 295

AKZ .

TR AT P S 1 740 B DR S I LT P I AR I = A RO TR 25 L P 2. LRI 1
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3, BURE &5 JSURTE A A AL, 2 AR BURL( 18] 2b) ( ESE %55, 1999) . PRad & N GTTE ™
Pa( P 2¢) AT AN FEARBSORE, 2 W7 Dt S v, RS e N AR AR, (LTS AT 8 20 R T 25
FAT M [ N RFAE . VIR P P ORE T2 55 PR RN oA SRk A o & A g — A kA ), 81
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Fig. 2 Grain shapes of wollastonite and its produets
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3.4 PRERRMAER R YR AR

Pei SV, PR pH 1.5 B, [HY [IRBEREK, (1) 3R CaSiO; WMEE R A, KR b
WA SRR R VR JSE SR T v, JLIR BET B 0 1% pH A PHAR AR, 7 298 AR AR B3N ), A
BB E KA AU . XA R — B &L R, CaSi0x A Wik i, Ut
TEAWT AR . TEIXEEFR cp, AN AT 38k Gt A7 A5 3 20 G SR R R A oA I N 5 K ek A R T A, T
J A R AR . X 0 B LA P S SRR AIE, A S A A e AR S N R T PR AR L,
e AR 2D B A A AR SN 5E A, IX R DTIE ) P CaO S R I EN . S 4 Ak
RIEFVH)E, A AGHRE AYUSE RIRER P P s IE A7 . b ORI i g Tk W e 4 e 5
KRG AR RS .

A OV 2 T M AR e A o A R b N T (T 2 7, 2000) , Hb R BL PEG
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A7 G Fe v S S SRR MR S S = Py e R B AR D o 3% 4 R DTTE 4 I ) S 5
D738 2 Pribl s ) AU REXT G . WEEEE t, AR IN PEG BIPTHE P~ 9 He R i A K, A
P TOE AR B . (BB PEG =P S50 7578 2 R 507 1) Lo R i B8 K
T 430 m?/ g, B OM R KB SiCLy A R S0 71 5 B, b b 2% B R K
] Aeroisl— 380 7= fh, LR L 380 130 m?/ g) . # 4 FT 41— L6740 AR L & i BUE v, (H
T LR, DBP W AT AN &1, P90k 2 L S A0 EE, P LA 2r A (B8 3) JOBE S
B (] 4) UESEIX R4 0 2 AL AR, FLAR 1~ 2 nm . DOUE P EURIAS HAT AL
g5k .

4 FRZSHEAFHEZIESR
Table 4 Main characteristics of different sorts of silicas

. bl 4 HMHE DBP W47 % D50
¥ [ drs Tl
& ] % m?/ g o em® mL/ 100 g M
LEE - 1 25.5 211 0.40 145 -
DR - 2 25.0 170 0.40 142 6.0
- 1 21.9 474 0.28 208 -
W - 2 22.0 457 0.28 212 —
W - 3 22.0 443 0.28 234 4.5
2- 1 49.6 507 0.31 170 8.2
2-2 50.3 535 0.32 178 7.5
2-3 49,1 506 0.35 156 7.4
-4 53.3 434 0.36 152 6.8
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Fig. 3 Diagram of hole distribution Fig. 4 TEM photograph of porous silica

PRI B N FE K 4 P IR LR TS 5 ik 2 BT R E A Y, IX K] PEG 7R HRI#
S W FFUE R AE L, BT PEG ZEINERER AT SN o A T 4w Nk R b e o 4k
FEELA), Pt i pH AR B A4 HI7E 0.3~ 0. 6( £ 2) . Jyik 2 T2, i JEthtl 5, B5E
B D AR R AN % T ) 43 5 W p ) AR A R R, AR R 2 Hr, IX ek TR AR 38 7
20 Um L b, 7L SERT DR B, al A v AR RE S K 90% LA b L RS A R Al
JER R, (B TP b B0 B, = R . PUBE = bR T AAS i, HUAEE— yiiE
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BRALH] .

4 4w

(1) RNAAZR pH 1.5 I, EK A7 5 5L R I N g P 2 18, CaSiO; (13 i 55 nl ¥ PEAR
SERE PR 6 (R I HEAT, O 45 AR, A4 R P A 1 B REVE AN CaCly, [ AH 0 KA 54k
Tk S D B AN VR 2 L0 24 pH L 0. 3~ 0. 6 IS, Si0, 78 WA Fb i b il A v . bR Je
AT AT b L AT A5 3 B A4 IE 14 REIR BURE, bty CaSi0s 18 Mk fe W 58 4, 48 DL iE 7
CaO 7 BERIE 3% . B SN 721 Si0, LT Bl ik 200 m?/ g .

(2) FIHRENRA 5 R 2 3, 3578 [N AT a4 In A HLB A PEG, 2 W pH i 0. 3~
0.6, N5 35 H] KOH #0h A E| pH= 4, af d 753 & L £ i BL 2 4L Si0,, LEFR B> 430
m*/ g, fLA%2 1~ 2 nm . &P Yn] TR A, 25 0 T FLIR AR Y s 1 9%, K oAt 423 41
W53 BAE SLFLIRA o, A A L AR D BE T 90 K 52 A AR T 55t .
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