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Influence of Reaction Factors on Formation of Alumina Sol from Kaolin
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Abstract : The preparation of alumina sol for fine chemical field from kaolin-derived aluminum sulfate solution is performed. Noncrystalline
AIO(OH) was prepared by dropping ammonia water into aluminum sufate solution with stirring. Acetetic acid was added to form the elec-
trical double layers on the particle surface of the slurry, which resulted in a stable sol. The influence of the reaction temperature, reaction
time, acetetic acid concentration on the preparation of alumina sol were investigated. Dispersed colloid particles of AIO(OH) were prepared
at the reaction temperature of 50~9%7C and 1.6 A/C=16 (molar ratio), regardless of the reaction time. Stable alumina sol having a
particle size of about 5~10nm was prepared in the range 1~5vol % alumina content.

1. M 2 9} aluminum iso-propoxide®t Z2 &FulE F& LAl
g 53 weAA °‘i*}°l‘:a FAEL e BE Foles
or=op} Bobg ZulEAdzdle A¢Aoz thekst 244 F88, FALERZ ARPAAIE YR, FEEFALE
Fol AwH T ot 2HY F2olt &FIY £ EFMY g} HlSElE o] B Meow TE F49 EeEo TE
Z[1-41¢ 982 Ao #4388 oHAZ AN A2k 7bsAol HolM e At Bag 4 5 sich duHy
Ao} 7hsatd, of2e AW nekd AEE AxT & A o7 ¢Fojy ¢FAlEe B sl RawSS sty 38
& Aot ojwl FAZF v B9 At AHY de S JAFY F3E YA e, WA 2 S pH
AL BAAE e, EatEo] e gAre AEe] o 1~100 7} 2a8 Q88 g GFuE G2Ao|=9 FtEEHA B
nm ALY 2712 w o}AL F2ol=g} s, AXYEH] Z A BAEE Aol beohmite AIO(OH)olx, o]R o] AIOH):Z
20|28 Z(sol)olgt FEth. Babvlzt dxjolm EibHe] 1 W3l dojut}, 1 HgEnE fH9 pH°ﬂ ER BOES &
Al frEAdel A fu wuA e o= Algeol qtl. g2n)E FZAjolze] B dyUZe hoew
g ddh A 4438 Ho ' GFud £ AEFS Tt pagel
b, F3A, AA, FRAAFEA, B, FFE HEE, F
o], 9okE M4 Fax Zul Tg Fo AH4Hz 9o AIO(OH)+ H,0+0 H™ —AKOH) ; —»AKOH)s+0 H (1)
a2 £o] MzYL NEEHfHT FIEHE o] &% A
AMoz yipldd. 2 aE6]E aluminum sec-butoxide a3y gFA|EE o] &3 HFEAES Y95y wt %
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2.7, AlIRHZ

= AgoXE A 3549 halloysited #4 713aL
B2 AHET) o] 482 ANEHFS 200 mesh EFE
AEAD & AAee e Alo]e9 £5& =o)7] 93
B00TAA 3AI7E StaAIZAT 18g9) AR S 3M%ET |
600 ml &A<o] Fldte] 80TAA 3417+ Eot ArEeaa
AM AAelstAdch. mEid A" S48 oabate] of ol
I 84 AR AKSI0NE B AL A
AP olde FATeNN FAHoR 4y s

AAE] 1 TN 2L 200ml d2AS LA 900 mlo]
FE(GHOH S FYste] JAueA 7. Bato] &S #A3)7]
Hoto] Fatelel AN ez JAsgd Axg AL 6
ColA 39 Tk AxAZD A28 AAEL ALSOY); - 18H0
o AA}es EAslYon, dAERRAAT} v)ge] Beue
A 0.7 ppm Fe, 7.3 ppm Na, 1.8 ppm K, 0.5 ppm Mg, 1.2 ppm Ca7}
AT D28 59 FHFALZUHES 254 2000 mlol
SAAZL. olbe] ARr)Fe FEE 003Mo]}. 2slgare
FulFol $31€ &4 600 mlel NHOHE 35, 30, 25, 20, 15, 10ml
H 3 FE AU Tt pH Wslo] WE 2489 Ay
E B ol AeA muratE A AANSA AT ofew
g AHE FHA T o Dwt % S A

AzE €lg g gl 2556 5dstn 949 a9 Ax

D=
P 8 o o

ERol W710155E FA4A97] 984 2AHCHCOOH) S
FURHL, WELE WGARE 2] FEL WHAAHA o
FrIY &9 AU zAletg

Azd &gl FRAS g8 X-4 3282X(D/MAX-
2400, Rigaku, Japan)& Alg3tgith magREM S x5

#9 d¥al% oo wE FAPLET 2937 AN DTA-

of TR ezt g 705

TG(SPS-7700, Seiko, Japan)E& A8ttt FT-IR (Spectro-
meter, Mattson Polaris, USA)& A3l AN F4AdE
d F3Ux, £% Z9 H=(Brookfield Synchro-lectric
viscometer, USA)E ZAsth. ¢Fuud Zo gzariz
5432447 Z(TEM-200CX, Jeol, Japan)& AMg-ste] =33}
Hrt.

3. #n % 1%

3.1. &2i2le] A=

600ml ojFelo] NH,OHE F<¢Jsted pHE 80014 9477
W3 A7IEAN B#2d Sejele S Table 19 YRS
ol AzH &89 pHE 94, 92, 90, 87, 85, 800134}
pH7F 94, 92, 90, 80cIME E£F9E 2eler} dojgon
PH 85% 87914 wHEd 3. webd olste) Agoja=
WER g8t AzHE pH 858 LASAT. Wiesedt
Healy[8]= pHY KNO;® 9} 5571 ALO; dgelol etz
Hah 22o|= Hstel vAE Yo B ATAT, ALO;
Uz SHHEH~89) 2% H Hold$E Fzojcxmoz
FAse, A 49 TR 12wl ABEUg 2 T2
E e gadda st XRDEA AT pH 85004 A
Y FAE2 v gz 2x59.
Fig. 19] pH 85914 90wt %9} @482 7HAE Aoja4y

Table 1. Amount of NH,OH Added into Leach Liquor(600 mi)

NH,OH(ml) pH value Condition of slurry
3b 94 no translucent
30 92 no translucent
25 9.0 no translucent
20 87 translucent
10 85 translucent
5 8.0 no translucent
O-H
© O-H
(5]
§
= AL-OH
g
£
Al-O
R 1 ) ] R ] .
4000 3000 2000 1000 500

Wavenumber(cm -1)

Fig. 1. IR spectra of slurry.

J. of Korean Ind. & Eng. Chemistry, Vol8. No4, 1997



706 BE7

Table 2. Effect of Reaction Temperature on Alumina Sol
Formation with 2hr Reaction Time

Reaction temp.{T) A/C* Condition of solution
25 16 unpeptized
50 16 peptized
70 16 peptized
90 16 peptized
100 16 unpeptized

*A/C represents the molar ratio of dried alumina vs CH;COOH.

Table 3. Effect of A/C value on Alumina Sol Formation at

50T for 2h
A/CT Condition of solution
32 unpeptized
16 peptized
04 unpeptized
02 ~ unpeptized

*A/C represents the molar ratio of dried alumina sol vs CH:COOH.

o =9 HYM FFAHEHS ek 35009 1635
em o] A= O-H WE(band), 950 cm A& Al-OH ¥ =, 800
~400 cm el A= Al-O M= Jehi it bebA o] SeEe

AWA QAL FAOODYE ¢ 4 AT

g 1. S N7t 2 TAAFL W
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110Col A Az¥ Alumina %
F4% CH;COOH %
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2ahgith wehs g E gFuy 29 Az Wt F7HH
oA A FEIt olg TR

BT 50TolA A/C(EH)E 1602 AR, TEAl
gzuj} o] S #Fsle] Table 49 YR
o} 50CoA MHEAIZES 30RolA 124742 A7 EA
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FAseh A8 A A4 %, 1997

EX R E

Table 4. Effect of Reaction Time on Alumina Sol Formation

at 50C
Reaction time (h) A/C* Condition of solution

05 16 peptized
10 16 peptized
20 16 peptized
30 1.6 peptized
40 16 peptized
120 16 peptized

*A/C represents the molar ratio of dried alumina vs CH3COOH.

Table 5. Effect of Alumina Particle Content in Alumina Sol
Prepared at 50C for 2h

Alumina content (vol%) A/C Condition of solution
1.0 16 peptized
30 16 peptized
50 16 peptized
70 16 unpeptized

*A/C represents the molar ratio of dried alumina vs CH;COOH.

0

Weight Loss(wt%)
50
(

— Endo. Exo.—

200 400 600 800
Temperature { °C)

Fig. 2. DTA and TG curves for alumina sol.
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FHedoary deuy 29 Y4o WA weUAte) 3
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