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Effects of Several Manufacturing Conditions on Acid Consuming

and Adsorbing Capacities of Aluminum Silicate

Woon Lyong Lah
(Received March 15, 1985)

The effects and the optimum manufacturing conditions for the preparation of
synthetic aluminum silicate which hss acid-consuming power and adsorbing
capacity were investigated. The results are as follows:

1. The adsorbing capacity was affected by the mixing order of the reactants,
that is, the excellent ones were obtained by the method which add the sodium
silicate solution to the potassium alum solution.

2, Even though preparing by the same manufacturing condition, the acid-consum-
ing power is superior to the adsorbing capacity.

3. According to the Box-Wilson Plan, the optimum reaction conditions are
concentration of sodium silicate solution; 38% w/w, settling time; 43 hours at
room temperature, drying time; 13 hours at 110°C
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Table- I —Factors and Levels

Factors Level 1 Level 2 Syinbol Unit

Concentration of sodium silicate ' 2. -850 e m %
Reaction temperature 25 . ., 60, ot °C
~'Agitation time - 1 2 c’ h
Settling time 24" 48 . r “h
Drying time 10 20 L h

Table II—Combination of Experimental. Condition

-+ Experimenal Number -

Factors
1 2 3 4 5 6 7 8 9 10 11 12 1314 15 16
m 25 50 25 50 25 50 25 50 25 50..25 0 50..25..50...25 . 50--
t 25 25 60 60 25 25 -60.-60 25 2560 60257 25 .60 160
[ 2 1 1 2 2 -1 ;.1 2 2211 200200 ) 2
r 24 24 24 24 48 48 48 48 24 24 24 24 48 48 48 48
1 20 10 20 10 10 2 "1 20 20 10 2 10 1 2 10 29
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HERIRME | KERE 25°C(60°C)ol A 4 10ml o) S22 25%(50%) HMUEF KEK
T 10% (22 FALRER] BET WFA7NL, wlkel 443 4432 o= HEA
24RSR(48RERT) BeiER ¥ J@3te] EAECl2(KY, Na*, S0, 7)ol gloid w7kl skpkdteh.
el ZE 110°C 2 10R5R(205H)) %4RA17 200mesh g2 712 MTES 224 Sto} HMsk
FrE A & ASiT

HBUEEKRRN ZEYURERE Mole SE—ERES S19 Bk o
A7| A et EEEE KR 2 E R bREES HTeHE mixing order sk} chadh.
AZIA e AFE HHmEFoE Bet g4

FRABE — 1AL pH S FiEel e} shae) 2714 pH R A BRLFHFE A
zgoh.

10%  Eefgbe Ky (pH 12.3) 150mi o 10%ZF bR ERS 55 10ml 9o S5
WFAA pH7 11,0 0] 5% st o] pH ARA(H 12.3~11.0) 4 A4E A Bk
Sa)¥ C, o2 . |

9 R ohA 10%2F HubkERS stel pH7E 9.0 -ﬂti st o pH #HiRA
(pH 11.0~9.0)el A AA" A& HMmAFelE C.2t A= ol Wl =% 10% %

FbkEwS  mstslert ol FIRA(pH 9.0~8.0) 1 A Eé@"éf‘r“l-a*-i UEERE &
T i

HEARE"—Mixer ol 10%ZFIKER 100ml & Y3 =3 7] 0GERES
KW 100mi & hiskel Ao BHEAS A 35— Wl 29 o] AF= ERMLF7|FD

o g

WA AEE B —208 100mg o] methylene blue(3—8,000) 20ml & ol 155 &£To] 4ix
37°%2° Coll 4l 5B MR oH¢ UM, B 1.0ml & Hstol £ ol 500ml 2
S RAES) W SHERHZ B 667om ol A BRI E WIS W19 fERT HER
o B BEES T |

FIBRRERER O —BUM 1g = Ad Fot fubAl FRtaao] ¥o 01N ik 200ml &
Haks) ol W w20 Cold 165M £Fol AT WA ol Wi soml & AR A%

3 EEe] HRS 0. INKBRMEFR o= pH 3.5717 WEFL2A & s BHERER
Egket.

=

RBER N R

EEuZn| 52| Methylene Blue B —126] gl s- wl4ro] methylene blue & %
A A BErEET) BEES Table T ¢ adsorption amount ol E/‘]%};‘iu}.
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Table ITI—Adsorption Amounts and Acid Consuming Power of Aluminum Silicate

Aluminum silicate

Tests -
o A1 Az As A4 As As A7 AS B Cl Cz b

Adsorption amounts(mg/g) 87.5 46.0 32.5 68.0 44.535.0 56.5 40.5 27.0 24.5 20.5 18.0
Acid consuming power (m/) 60 56 70 59 57 65 54 67 61 37 40 49

%4 BB o] methylene bluel 35 &< BEHEfol vhet 2w A, A, A, 52 38 A
Zof wste] BERl YA Fow o] WHEEL 2 ol ZEIKERKA HBRUEE
KBRS ke Blikol d3te] Q& Fejg.

BEEG mEs EBUR0El SIBs—Table Mol YolA HEES WP lgs 2MH
Rol pH 3.52 sfnsted] Eahe 0.1N HCl o EE(m)es FAF Aold.

% BRSO BmE T oA WEsEE vt 2R o Ay, A, A B0l BB AT
vlstel HimeaEel Bh. el ol AT WEFES vimA A I F, BREE F
£ Aol #iEee] AL ¢ 47t Ak o) AT A ZEUAEK A HEEF KEK
S piske gge] o8 Aolw HUEMEE: B HEMRE A% AFEL Mol BE
BEol thztel &AM SAx gl

Box-Wilson §Hilioll tt=& RB&ER—SER m, ¢, ¢, 7, [ o] W 3e AF, KEE
(37t BERY wistske] Wpiste] Wskdcty A o (DRl Rardtet. &,

y=b0+b1m+b2t+b3c+b4r+bsl ................................................... (1)

B2 A Table Neoll ZAI3 vish Zo] & ERS 2k#eE Asigict. o 2L &
#e] Mgol wet AP g%, ERFTERE F+ o oA d=i7tA RBUt £l & 6
IRBRILTERE F5 F34E 27 st 2dez4 Aust KERE ddete] A
ZAet.

Table IV—Conversion for Simplification

F Before conversion Direction of conversion After conversion
actor -
Level 1 Level 2 Original point measure Level 1 Level 2

M (%) 25 50 37.5 12.5 - =1 +1
T (°C) 25 60 42.5 . 17.5 -1 +1
C (hr) 1 2 ’ 1.5° 0.5 -1 +1
R (hr) 24 48 36 12 -1 +1
L (ar) 10 20 15 5 -1 +1

Key : M, concentration; T, temperature; C, agitation time; R, settling time;
L, drying time;
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Table V—Data by Orthogonal System

Experimental number

1 2 3 4 5 6 7 8

M ~1 +1 -1 +1 -1 +1 -1 +1
T ~1 -1 +1 +1 -1 -1 +1 +1
C +1 -1 -1 +1 +1 -1 -1 +1
R -1 -1 -1 -1 +1 +1 +1 41
L +1 -1 +1 -1 -1 +1 -1 +1
v{(%) 90 80 95 92 97 93 85 83

Table VI—Normal Equation

1 M T C R L y
b% b’y b, b’s b’ b’ 1
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ool Bz WBAL (DR 2ol Ak 3,
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=575

C=—£:61.—'55-— .................................................................. )
R=—"—f’26——

L 1-515

@Rl g3t m, £, ¢, 7y | 59 2KEEL B o] —1, & Fo] +1Z Hojdr}.
o] Mg AAd (DRE =3 Zo] Widds. 5,

Y=b ot M4V THE3CH REY L roeveremrciicnninii i, 3

HBE Table To EXRRFIRS ol&3to 1/4 iz AS 792 data & Table Vo] %
A13k9let.
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oo b%=705/8-=88.125, b'=-9/8=-1.125
’2=5/8=0. 625, b3=-1/8=-0,125
b=—-9/8=-1.125, ¥;=17/8=2,125

AREL (AR RAZ &9 (DAL 4. 5,
¥=88.125—1.125M+0, 625 T—0. 125C ~ 1. 125R +2, 215L ++c-vsvevvees @

A (OR2zZ5E g3 2e AdE ¢ 47t A F, M, C, RY Ags (-2
ol EREE Folx T,L 9 A4t (+)Jo2 o] BRES S7HA7I4 Kkifze] FotAdt.

oelv EEe BMe BRERERES Fohie Aoy (HREL o & RKEM =2
1A AS A 12AE dehlE IRARRA AYA @7 vl FREF EAEA vt &
TIREE A7) A3te Table Vot (RS A4F olg35te] Table IE AR,

Table I¢] B Toie]l 7k& 1 step o2 sto] FHio 2 X¥l o] ETREE 8 step7tA EA|
sl ©h-&-9 Table WS} 7t} ‘ -

o AAAE 1HRE A%t BR ki 22 Ao 2%kRE M AT BRAAE

Table VII—Unit of Steps

Factor Original point Measure  Coefficient(b’) Measure X b’ Calculated asm
m 37.5 12.5 -1.125 —14.063 1
t ' 42.5 17.5 0.625 10,938 —0.778
c 1.5 0.5 -0.125 — 0.063 0.0045
r 36 12 -1.125 —13.50 S 0.960
1 15 5 2.125 10.625 ~0.756

Table VIII—Proceeding Course

Step
Facpor ‘ -
0 1 2 3. 4 5 6 ¢ 7 8
m 37.5 38.5 890.5 40.5 41.5  42.5  43.5 445 455
t 42.5 4172 40.94 40.17 39,39 38.61 37.83 37.05  36.27
c 1.5 1.5045 1.5090 1.5135 1.5180 1,5225. 1.5270 1.5815 1.5360
r 36 36.96 37.92 38.88 30.84 40.80 41,76 42.72  43.68
1

15 14.24 13,49 12,73 11.88 - 11:22° -10.46 9.71  8.95

Table IX—Rational Combination Plan

Levels
Factor originl point measure
; 1 2 3. 4 5 6 .7 8
m 40.5 5 30.5 355 4.5 455 50.5 55.5 60.5 - '65.5
r 38.88 6 26.88 32.88 38.88 44.88 50.88 56.88 . 62.88. 68.88

1 12,73 C 2 '8.73 10,73 ‘1273 1473 16.73 18.73 20.73 22.73
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ERS) AL 35 -ololob s} 7wl Lo Table Kot 7ol HOMA RISl wel BE £=40.
17, ¢=1.5135% LAASZ m, r, [ o] hste] ki g F7AA BRI
714 Qe WRAe g3t Bk

_1-12.73 (
=2

L
oAl (5)Rel oIt widte) FhF
Y=o+ M+B 1R+ L+ b u M2+ 5oR?4 b33 L2+ b1 uMR+5 MR 4B/ 35R Lo vevevvenne (6

EENOEDREES
(6)sk3 Table X ol &3lel EMF RS Fol chael Table ML A3t
Table XIol4 Fae 09

S b0=86.125, ¥4=0.9375
2=—1.0625, b’3=0.8125
b’n=-’0.25, b'22=1.25

Table X—Dats by 3-Factors Relational Combination

Experimental number

1 2 38 4 5 6 7 8 9 10 11 12 13 14 15 16

M -1 +1 =1 41 =1 41 -1 +1

-2 42 0 0
R -1 -1 41 41 -1 -1 .41 +1 0 0 -2 42 0 0
L +1 -1 +1 -1 -1 +1 -1 <1 0 0 0 0 -2 42 .0 0
) y(%) 90 80 95 92 97 93 8 83 &4 86 94 88 93 96 81 91
Table XI—Normal Equation
1T . M R L M R 17 MR ML R v
b 1;'1 1‘;'2 ];'3 };'u 1;’22 1;'33 1;'12 ];'13 b.'zs 1
1 16 16 16 16 1428
M 16 ~15
R 16 -17
L 16 13
Mz 16 40 8 8 1395
Rz 16 8 40 8 1443
Lz 16 8 8 40 1471
MR 8 9
MR 8 1

RL 8 -5
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b’33=2.125, ¥12=1,1125
¥13=0.125, b 23=—0.625

AATE (ORe] RAFA 28] (DRE A%k 5

y=86.125-0.9375M —1.0625R+0. 8125L -
0.25M2+1,25R2+2,125L2+1, 125MR +0.125ML —0. 625RL ---+- ¢p)

A7 A 7R &y Fo7] st & ERe) whste] yzhg 022 3o FEESsA

M=-0.490, R=0.624, L=-0.085

i

QA olEm, 7, [ 2 of ¥ 33}

D5 — _0.4%0, —————’"3388 =064, =275 — 0,085

. m=38.05, r=42.62, [=12.56, »y=85.99
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%55; 86%¢ ¥¢ 4 Jv RBEAEAE vebie Aol
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Box-Wilson 3ol we}, AREMEFIF B YA 2 REHEL G 2. &
10% 2B kol 38% M =T KBRS meke FRERFC dstd A HRTrlF
W Bl A 4355R] KBS oF2 110°CAA 138 RSt o) 2@ MEHATNA
Az AREMEFoliwed Hpn 2 BBl BKel 2 KERL 86%°ld
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