REERBE T 8e3E - 377 - Original Paper - 654 ~661. 2007.

T & EMo= AAAO0EY EMYEHI €84 L20SHYAOE L OX= 3
A2 - g5 - AAY - AL - g
ARG AFAHRFA2AZEA - *BAN ST FEFEAT -+ AN GE FFIHE
(20063 114 229 A<, 20079 69 34 )
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ABSTRACT : The goal of this research was to identify the impact of silicate polymerization on the formation of insoluble aluminiumsilicate
salts which could be a cause of irreversible fouling in the membrane process by lab-scale test. For this, the amount and characteristics of
precipitates that were formed in six samples with different Al and Si concentration were analyzed. And the particles was also observed
by SEM-EDS(Scanning Electron Microscope - Electron Dispersion Spectrophotometer) to compare morphology and ratio of Al and Si in
each precipitates. Finally the reactive and nonreactive silicate contents in the solution and precipitates were analyzed to calculate silicate form
content in each fraction. The amount of precipitates was in proportion to the total concentration of both element in solution. And the amount
of insoluble particle that was not dissolved in the acid solution was recorded the highest in the sample 2 of which Si concentration was
lower than the saturation concentration, 50 mg/L. The content of reactive silicate in precipitates was also recorded the highest value in sam-
ple 2 of which almost silicate form was reactive. When the silicate concentration is same, that value was recorded the highest in the
sample with highest Al concentration. The SEM morphology of the precipitates was similar to that of Aluminiumhydroxide and the in-
soluble precipitates was not dissolved in acidic solution with pH 2.7 was able to observed only in sample 2. The ratio of Al and Si in the
precipitates was ranged 0.48~3.14, that of sample 2 was recorded the highest value, 3.14. It is concluded that the insoluble aluminiumsilicate
could be easily formed in the solution of which silicate exist as a reactive form and coexisting Al is sufficient.
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Table 1. Composition of Al and Si in Samples used for Batch
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Total Nonreactive(polymeric) ) .
2 100 50 150 0.4 2 Nonreactive Nonreactive
3 100 100 150 0.8 1 Total Reactive(monomeric) |Particulate, Reactive | Soluble, Reactive
4 100 300 150 2.6 0.3 * Silicate Classification and Analysis
5 100 500 150 40 02 (1) Total SiO; : Total SiO» in sample before filtration
B 200 300 150 : (2) Total reactive SiO; : Monomeric SiO; in sample before filtration
26 0.67 (3) Total soluble SiO; : Total SiO, in filtered sample at pH of 8.0
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(5) Total particulate SiO,: Total SiO, (1) - Total Soluble SiO; (3)
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Fig. 1. Change of Particle Weight filtered by 0.45 pm pore-
size filter in each samples at pH 8.0 and 2.7.
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Fig. 3. Percentage of nonreactive and reactive silicate form in precipitates(The amount of particle in Sample No. 1 was not
sufficient to quantify silicate form).

AccV  Spol Magn  Det WD = 50 um
100kV 40 1€ SE  10.0 sampie 2

00KV 40 1000x & 0.0 sample 1

(a) amle 1 / . (b) Sample 2
0.66mmol/L + Si

(e) Sample 5
Fig. 4. The morphology of particles in each samples by SEM analysis(X 1000).
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Fig. 5. SEM morphology of the particles formed in Sample 2((a), (b) and Sample 4((c), (d)) with pH of 8.0((a), (c)) and

2.7((b), (d)).

g9 pHE AHoz 43 5 odd IAES 4
& #EF A, AE 294 pH 8.001A4 9} FAMG FE e
FAAEo] BZHYAKFig 50b). A& 4olA Add AAE
9 FFE 92 AEg KA Y Alge pHE 272
28 Fd & Fig. 5@ et AAE dRrE &350
g Qo] AL mEivte] dolle AL AL £ Aot
A& 3, 5, 6Wo] 849 A= pHE 272 IS o
HEE G EHo] AFAR ] HolA Gttt o) ARE F
3] Al 204 B89 FuE AYAEN A4
HAY%E e € 5 ddth

Ter(1986)2 &34 AAET AIEE F&o19e] F
&3 FEE 39 B8Y 7P¥9 35 APAIEG F
A=Y, AlNSER H2E dgEL 5EF 18] 99
A #dd AATEE M ARES AAITL SPoh
T3 ol2A APdE HyAolE ZAF(ilicate crystal)¢tol| =
AYACIE o] 27 FUHF Z7)9 B9 F&olen 7HF
A PPos widsolgna Ak AR 2¢] 2R A
YA Ex tFE &3l g0l FEE &F
nEd 2Fstd FHFHA fEg 7 GRu A AE
dol B8 AL A7) o] 2 pH 27904 =2 &
E B8 doEA4 AA $2FA vrtgd B2 4
o] He 2AYTH FEF HJEY Aoe®m ggdd

m o

re i

3.3.2. M =2 ATt Sigf Hl
FAES] AVSI H)&S Folry] AsjA &3 s EDS 29

ERL o Fig. 67 2 7 AR AlSI ¥&9 HuE
A stax B8 GFuly AYACIENS 48 AR 29
EDS$} veA] AHE9 EDSE Hlaste] Jerdt

Fig. 6o} Jebd Al Sig) #3229 Fol= IAAE 7484
9 Alg} Si 4Ale] FUFHQ] FE vepdeh Z4 Fa
ol ZAR AISIHIE ALt AR 2, 3, 4, 5, 69
A 747t 3.14, 1.84, 0.72, 048, 1.072 B84 4Znu|EAd
Aole go] AHB A8 244 M 2 &g eI
Fig. 30l 93t A& 2, 3, 4, 5904 AAE AAEAN F
Bald AYAE H|-GL 15.4%, 55.6%, 92.6%, 89.4%=
AlSi W7} G855 " AgACEY HEo] 3T
olAL AAE =qstE AAolEs BEFE Si 9
F7} otA)7] WEe Si A7t FolX)| I ANSivE 2
A vdeld AR Mgk

o fr

4 2 B
£ QT E B3 244 WIRE WEEA 3

AgA =g 9T
sl bt 2&

1) ¢FvaR AYAEY s BEE Als
ob mutgt H APE EFuE
F A48 LEnEAEANES I 0.077~0.459mgL=



Flemgwon\B11 806\20ver3.spef-Flemgwoni011 006Y3.spc
Labei A Label B:

(X1} lﬂﬂ 1.28 160 le Z l,ll SI.INI ' 4
(a) Sample 2 and 3

Fiemg 11006\20ver3.spofFiy
Label A: Label B:

11006i5.8pc

Al

940 988 120 160 200 240 288 326 360 408 440

(c) Sample 2 and 5

Fiemgwoni011086i2over3.spe-/-Flemgwontd] 1006\4.spc
Label A: Label B:

0.48 \ 668 120 1.60 ll .4," ,2 B .l .ﬂ
(b) Sample 2 and 4

dovers, £1
Fiemg 1 \ sportF

Label A Labe! B:

01100816.spe

046 88% 120 168 200 248 280 320 368 408 148

(d) Sample 4 and 6

Fig. 6. The comparison of EDS Spectrums of the precipitates formed in each sample(Solid indicates Sample No. 2 and Line
indicates Sample No. 3, 4, and 6 in (a), (b), and (c), respectively. But in Fig (d) Solid indicate Sample No. 4 and

Line indicate Sample 6).
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