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Woon Lyong Lah; Studies on the Relationship of the Preparation

and the Particle Size of the Precipitated Calcium Carbonate.

The optimum reaction conditions for the preparation of the precipitated
calcium carbonate of an average particle size of 0.05x in diameter was
set in which the Box-Wilson Plan was applied.

The reaction conditions are as follows:

1. concentration of milk of lime; 6,56% w/w
2. temperature; 14,24°C
3. velocity of carbon dioxide introducing; 1.95!/min

The crystal form was found that of calcite in X-ray diffraction analysis.
The particle size was determined by the sedimentation volume measurement.

The shape was identified by the electron micro-diffraction pattern and the
electron microscopic photographs.
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A BE slold ®ik BRBEEY HWERRoz RETAL, () AR M5
m), (2) REEE®, Q) Rtz ¥AHED, @ #pEE(e), 6G) MK pH
(B9 58eln, & BERE thA] 2levels o2 o] 4Y & A8

o] Bl YA ki & EAL 2 EE B KREEE A7 2 BEHRE
A= Koz BEXREFIRS AR #iE 4dsd 4.

BR, m, t, 1, a, hlevels & && (m, m), (4, 1), (b)), (a, @, (b, )3 FR3
o EXREFIFEA et level & HA-E FRshd Table [, §o 2.

Table |. = H 4 Level

Factor J Level 1 Level 2 IL Symbol { Unit
Concentration of Milk of Lime 1 5 m %
Reaction Temperature 10 25 t °C
Velocity of CO; Gas 0.6 6 4 1/min
Agitation Velocity 180 1, 800 a Tpm
pH at Reaction End-point 7 10 h pH

Table 1. BEZEFN ML WP BaR

Factor m | 3 { { a h
Exp o, Ca(OH), (Gm)| H,;0(Gm) C) ‘ (1/min) (rpm) (pH)
1 5 495 10 6.0 180 10
2 5 95 10 0.6 180 7
3 5 495 25 0.6 180 10 -
4 5 95 25 6.0 180
5 5 495 10 6.0 1, 800
6 5 95 10 0.6 1,800 10
7 5 495 25 0.6 1,800 7
8 5 95 25 6.0 1,800 10
9 5 495 10 6.0 180 10
10 5 95 10 0.6 180 i 7
11 5 495 25 0.6 180 10
12 5 95 25 6.0 180 7
13 5 495 10 6.0 1, 800 7
14 5 95 10 0.6 1,800 10
15 5 495 25 0.6 1,800 7
16 5 95 25 6.0 1,800 10
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RrEEE ERRGRIPEEEECBBRRIE Model S—B)2 zH3lg =, KEK

WitkS pH test paper 2 MiEEs}gl ol
(b) MU= NTE:

REEREES 1.5%w/v2 2AY RBAEBRBES 100m 2400 Yz 25°C Y F
Bl A 1A17F W3] % ERAOBS HiEsle BF7 4 BE o229 Martin Bk &
sl WFES WEsact.

(o) BEu=aol Bik:

Bl taRd s 2B X-B EiRaind &Kild o F fEstilz, HNTFY BR

o 3l BFErIAAL ¥ BFEHFROE o F 2ol dsd.

RNBER X E8

& mEel Slol M REEREES FEv HEid A8 NFElEEo s Wy o
2 #Re #1932

Table X. 1% X B & %
g ] r | e ] ] | s
1 -1 -1 +1 -1 +1 2.5x4.52
2 +1 -1 -1 -1 -1 5.9%4.52
3 -1 +1 -1 -1 +1 2.2%4.52
4 +1 +1 +1 -1 ~1 4.7x4,52
5 -1 -1 +1 +1 —1 1.2%4.52
6 +1 -1 -1 +1 +1 14.3%4.52
7 -1 +1 -1 +1 -1 1.8%4.52
8 +1 +1 +1 +1 +1 5.3x4.52

WEHE] Hestel 5 R WRAR] —XABRY EIMRE MEAE Rez 7
F5 o4 Rel Ryt

&, y=by+bym+bt+bJ+bia+bsh--e-eeoee (€))

RBERA G2t by, by, by, by, by, by F THE Ao) Biyolw EBEHe=AE £HH
o levels o) Aol fkste] AUz YW WIS WG] chgst Po] ML .
BRG] HHOTE AA, FEE leveld) thiie] $3 o] & Ooz EAFH T4 &
level 3 FUBMS Azle 2 level lIAY & REz A 4shelch.
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o] Jgtol wel WAL &3 Aol & F U

m—3 _ t—17.5 _1-3.3 _ a—990 _ h-8.5
2 T==—%5% L==57 4=—%1o H=—375

M=

A4 & EES level & ¥ ol HEF -1, ¥ Vol AF +1ol4z 3ol B
4, ad 2e D4+ 44 4 A
y= Vot b MV, T+Y LY A+ Y Hereenn(2)
Lk Hshd Table o} Zom, o & Table Vo IESBERA ket Broz %
o (D4¢ 29
y=4.7375+2.8125M~1.23757—1.3125L + 0. 91254+ 0. 0875H:-------+ 3

Table . #HBR{L37] 415 W

= A m t 1 a k
B & oW X 31 1 10 0.6 180 7
" 5 . 25 6.0 1,800 10
] 2% 3 17.5 3.3 990 8.5
ot PR R : 4 2 7.5 2.7 810 s
= 3| M T L A H
BB * 1 ~1 -1 -1 —1 -1
” 2 +1 +1 +1 - +1 +1
Table V. £ 8 5 B &

1 M T L A | H y

blo b’ 1 g b’g b’a b'4 b's
1 8 0 0 0 0 0 37.9
M 0 8 0 0 0 0 22.5
T 0 0 8 0 o 0 -9.9
L 0 0 0 8 o 0 —-10.5
A 0 0 0 0 8 0 7.3
H 0 0 0 0 0 8 0.7

A RS vol A 2o 9Ee BlAE ERS GRARE, KERE, RRe
AR JHo) L MBHE ¥ KBk pHE £BRE § & Mol of oy 2 =
W7t Aol wheh MR A AT HES AKIBE, BUOEE, KKK pHolw K
BRE ¥ BEIA MAKEE T ENE Yol LTS R EEEs BAR S o 4 9

1% RBERZ BEEES HALS X Tt (DAY ENE FAT 2 XTBE
B2 Table V[, VI 3o} '



December, 1968 n B2 on B _ 45

Table . Step 8] ¥ fu

m 7] » m t 1 l a nR h
B¢ = 3 17.5 3.3 990. 8.5
R 3 2 7.5 2.7 810 1.5
® ®| b 2.8125 —1.2375 —~1.3125 0.9125 0.0875
Rpex kMl b 5.625 —9.28125 —3.54375 739.125 0.13125
m=10] Hg WK 1 —1.648 ~0. 6287 131. 261 0.02326
Table VI. & B
tep m t ! a h 44 23
0 3.0 17.5 3.3 990 8.5 3.3%4.52
1 4.0 15.85 2.67 1,121 8.523
2 5.0 14.2 2.04 1,252 8.546 3.5%4.52
3 6.0 12.55 1,41 1,383 8,569
4 7.0 10.90 0.78 1,514 8,592 1.6x4.52
5 8.0 9.25 0.15 1,645 8.615
6 9.0 7.60 1,776 8.638
7 10.0 5.95 1,907 8.661
8 11.0 4.30 2,038 8.684
9 12.0 2.65 2,169 8.707
10 13.0 1.0 2,300 8,730
11 14.0 2,431 8,753
12 15.0 2,565 8.776
13 16.0 : 2,693 8.799
14 17.0 2,824 . 8.822
15 18.0 2,955 8.845
16 19.0 3,086 8.868

o] 4Y 2 FXo=2 Vs Nl = Jtv AL BRI, odrdA i el
o] ZxAE BEN] 49E J5i. —KRe BRE Kike] 208, o) & 28]

Table I. & B B 3 Level

= i = | t !
i} % 5.0 14.2 2.0
R ) 4 1.0 2.0 0.5
level -2 3.0 10.2 1.0
” -1 4.0 12.2 1.5
” 0 5.0 14.2 2.0
" +1 ) 6.0 16.2 2.5

” +2 7.0 18.2 - 3.0
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wule EEE 29 4 dov 2xkiige #Ede H4¥ 3 £E I kel aTsER
—kkel EEd LES TES level e 3LLEololok Brh. webd 5 BRM 93 IA
n A GRABE, KBRS, RETABAEEY 3EES Bt & HRE oA 3level
2 ol mxESIEd 9 o & ALEAHNe s BA% AHF Ay Table W,

K. X3 2+ |
Table . 3EEALEEHEC KT KBHR
Exp. No. ! M T l L N l Iz ¥
1 -1 -1 +1 0.9 1.6 1.3
2 +1 -1 ~1 1.8 6.7 4.0
3 -1 +1 +1 11.8 6.6 9.4
4 +1 +1 ~1 6.8 4.3 5.6
5 -1 -1 -1 4.2 7.3 5.8
6 +1 -1 +1 2.1 2.7 2.4
7 -1 +1 -1 11.3 7.6 9.5
8 +1 +1 +1 6.1 4.9 5.5
9 -2 Q 0 3.2 7.5 5.4
10 +2 0 0 7.6 4.9 6.3
11 ¢} -2 0 0.9 1.4 1.2
12 0 +2 0 5.8 4.6 5.2
13 0 0 -2 7.9 4.4 6.2
14 0 0 +2 6.6 4.0 5.3
15 0 0 0 5.9 4.4 5.2
16 0 0 0 7.5 3.3 5.4
Table X. E ®B # £ X
it M T L M? T? L? MT ML TL y
b b’y b’y by by b bam by by b I
I 16 16 16 16 = 83.8
M 16 = —6.2
T 16 = 240
L 16 = —8.6
M2 16 40 8 8 = 090.4
T? 16 8 40 8 = £9.2
L? 16 8 8 40 = 89.6
MT 8 = ~7.2
ML 8 = 2.8
TL 8 = 6.0

B ERARRE BIoz Fo o9 (DAL 2.

¥=5.5125~0.3875M +1.5T —0.5375L +0. 1375M2—0. 525T%+

0.1125L%~

—~0.90MT +0.35ML+0.75TL--

. .(4)
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q714 73 2 y3dE T A3 BERA A y gL 022 9 FHHsd

M=1.56 T=0.02 =-0.10% 42 mal 2 Pl
M="=8 1.56=5- o m=6.56
T— %563, | o,ozzl:;%g_ Sot=14.24
L 10‘.25'0 —0.10= ’*0.25;0 o 1=1.95

Ho e MiEE A

°o]& HIKFLMEE; 6.56% KEERES; 14.24°C REVI-WASE; 1.950/min 2.4 phips
Bl A 2 A BMED HBRRETE A2 ol BEEHYS HAT £ g
o 2B Y o] Bl HEEHM I Kft BiEe fER KFE Y 2 S dure
=14 FERFe H4 ozt Bsd

Bkt 22 BisitRtre = A2y 8HEAS BER HY WTFEELY 2R =xa
A BFYERA A& vl aded R A3}E Figure 1, 2, 33 2o}

ArEME Loz BREE FR BRENRY, BEL KRl 0.05x9 M Colloid
Riggol o, Ax=dd oz} WFERA ol & el z #35) KmEERl Eolids4s
(20~30°C) BB E3 ¥R = £HR(Figure 3, No. 99 #&o] =}
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(No. 3)

(No. 4) - ' (No. 5)
Figure 8. Jfsol ®RMMYSE (30,000)

28y RMtLs BAREE 24 Sdsoed oL BN HEREE BILY ¢ UL
& G ool Kb REE Rod (5~10°C) MRS (Figure 3, No.5)0] 42zt

RpEEE 44 KHMEE7T €04 & 1,800rmm § BRE de] 1 LLdAE g
Yol glow EMMEK pHE 7~1044 “é‘h‘: FeE 144 2y-e.

& -]
Box-Wilson H#ilcf w3}, pMvbe £k tkete —d Bl DRRRMLSY BE
B o3 T
1. RERARE; 6. SG%W/W
2. KMLE; 14.24°C
3. Bt A EQ14%; 1.95/min.
’ 012}?.1'4 el pMAe e, WFYUAA] kY4 seol= EXR #e) =, ﬁ&ﬁﬂ- X1



December, 1968 x =2 n I 49

EURSHel fdtd ®EEREo] Hizd Calitedd. NFS 37e WHRRAE ¥ EFd-
A AR kol A9 Martin 8 gl #&d 0.054 4.

o2 X KBE mAKkENSY 4 BURBTRRE HSBL A RBE BBAR
o WMERAT 27 2 BEFEMERRMT TAY FEE I T BREABK BT A
B TAEALA ERY MEE Kle vl
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