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The preparation and characterization of aluminuin salt modified bentonite
in desilication
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Abstract: In this paper, the order of addition in the preparation of aluminum salt modified bentonite process is
changed as compared with the traditional method. The expansion performance in aluminum salt modified ben-
tonite is enhanced, and the modified bentonite is characterized by SEM, XRD, particle size distribution and
FTIR and compared with the raw material Na-bentonite to deduce the mechanism of modification. Finally, the
appearance is observed and the performance of adsorption is investigated. It is shown that, compared with the
traditional method, the preparation of aluminum salt modified bentonite is relatively simple, and the addition or-
der is different from that in the traditional method in that the bentonite is first mixed in water and then the mod-
ified agent is added. The modified bentonite has an efficient effect on silicate removal which can reach up to
99% .
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Table 1 Chemical analyses of Na-bentonite
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16.17

Na,O
6.24

Kzo
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4.89

F€203
12.74

1.2 IR

F LA A Hitachi S-4800 %Y 37 & 48 41 4 v 1
WEBECH A H 247D D/max 2200PC X 247 4
PCCHARBE 20 W] )5 BT-9300 YOG R 43 A A (FF
ARl E R A A R A 7D s VECTOR-22 i 521 4
HiE X (45 [ BRUKER 2 F]); 722N B4 0] W40 )bl
FE v C AR AR A B A 7)) PHS-3C pH 1H( L
FERMUER A PR 2 D5 DHG-9123A HL #ufa 3 56 X+
HeAR C B — TR s IKAGHORH basicl BBtk o
MRS FRARA A A
1.3 HFiEBEEaN

EUA B 1) b 5 2 3] = RN 65 2k ol ME e 1, TS
H OB LT 5 T8 & b, M B bRd, Wi, N S
4800 FAHH HL 7 AT (AR 43 HEA R 3.5 nm, UK
FEHCR 15200 00045 HEAT M o
1.4 XRD

HU P P Al i iz i)+ AR S S vk g 1L
D/max 2200PC X 3t Ze A1 55 A il ik e Pk 4% 1
i BL CuKey 58T 2007, 36K = 1.54 A, KN
0.02°,4°/min, /A EE 1°~50°, % F I, Bk
40 kV, LI 150 mA.
1.5 fEDHmam

FREX 2 g /NI FR AN E T 400 mL FEh i, A
200 mL Z&TRKIN#GE B, # AN 1000 mL &=,
TN ZE VKR B A8 20 B AR50 o X — 5 it A A S N



#aH

O AT RERR B MBI R R & SR 569

feashoctE L, 2 3H 0.2% A IRBEBAERE
24 h, BEFESHESH. RENESHNS
Hoh REA B PINITE E R 1,50, MAMERZE L
Y LA B i i R AT R A .

1.6 MEMLIMiERM

M2 mgWERE L AELSEREE LSS
200 mg KBr BB FE A # F» #lH| VECTOR-22 &
AR S X (T 400~4 000 cm ™1 33 4
em DR
1.7 HAEMEEEILMNHE

BN ERUT PR ¥k 8
15 g EHE LB FET 1 L Bk, St kigiE -
B B EH 73 g AL(S0,);°18 H,O A BB
o1, 7E1 000 r/min FIBEHEEE THRHE 2 h. B E 10 hy
HRIFHBE 2, T BHBB 105 RIS H T8
24 h, B Ja R B ENE £ WA U, 3 200 B
EHHFTERES.

1.8 BattEsEAyIEa

(1) RS REE K MEH: B 68.8 g NapySiO,*9
HO, T 4 LK, 57 2 B BRI,

(2) PEEHE L. B ERWREN 4 /L
RERRER ¥ 100 mL T-E4% 4, 2 BT 6] i 2 1)
P L, HIR KA R 5 min, FE, 38, B
EREE R,

(3) HHAEE B, BN ERREN 4
/L ERMIRER 100 mL THA D, ¥ AR
B SEE L, HBR KB B 5 min, FHE,
g, BIRRNREEE.

(4) RESEM 2. WIBEEHE SR
Rl e REER. BB RERNTEHREER

BUAER, RS SHBRREREEEREY, Bk
ZHEYERREHESR S, #ITH AN RS
BOBERITE,2004).

2 gRET®

2.1 ERE T 582N ERE BRI
2.1.1 SEM Rl

B 1 BoR T HEE RS TR L E o i
BB SRE. PRBEIARER, 28D
KEREE G, SR Ut SRR &
HERFENR, SR ERERERI &£ XH
WL EERMILREE., SHERE AL KB,
%L BN AU ST RT R B W G T U R R s B
RUNROETHNEL B TRAYSTHEB L
MIREEFEE TR HREWHEARELNHEEM
HA T E A B ED, b TAES S &S E P 5L
MK, BB TRBANERE L ZN, AL
&, S KR AL-OH &, A @A R, =4
FEMENRS, MABI A TH, ERETRE
TR, L THHE, WA HERE PR E
ARG A S Y, R T s S e+ B3
5T, Hik, P EREBEFIEREREE L
KB R BT .
2.1.2 XRD#H

E 2 i EE 0 X AN B EET PN
BUA, BT 4 11 4.5 ARBE AR PR
MR . 4.5 A BEH— 5 R %M
WA 21 TR, PEEETNENE dg W
1.27 nm, SRR L R Z R dog 4 1.58 nm.

A1 WERHETEHENREEE () SEM B&

Fig. 1 SEM images of Na-bentonite {a) and aluminum modified bentonite (b?
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Fig. 2 XRD comparison between Na-bentonite fine line
and aluminum modified bentonite thick line
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Fig. 3 Particle size distribution comparison between Na-bentonite
fine line and aluminum modified bentonite - thick line
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Fig. 4 FTIR comparison between Na-bentonite {fine line)
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Fig. 5 Adsorption comparison between Na-bentonite (left) and aluminum modified bentonite Cright)



33

572
Al—OH Al—OH
Si—OH Al—0O—Si
2.2.2
6
20g L
5
100 -

90 — /-——l———l u

80

w0l

sof
= |
#sol-
= |
B0

0| N

I — A A—A A A
20} /
ol Ve —A— MEWHEL
s —n—
% 10 20 30 40 50
W i B /gL

Fi

g. 6 Adsorption rate comparison between Na-bentonite
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