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Adsorption of Weak Deep Blue GR on Hydroxy Alumium Montmoril-

lonite

Zeng Xiugiong ,Guo Jianjun,Liu Weiping (Institute of Environmental Science , Zhejiang University at Yuquan
Campus , Hangzhou 310027 ,China)

Abstract : Hydroxy alumium mont morillonite may serve as potential adsorbents for organic pollutants from waste water .
It was synthesized by titrating Na- mont morillonite with hydroxy-aluminum solution ( OH" / APP" molar ratio was 2 .4) .
From powder XRD data, it was shown that the interlayer( dgo; ) of mont morillonite was increased greatly from 12 .58 A
to18.63 A. Seven modified mont morillonite samples , including hydroxy-alumium montmorillonite , were used to re-
move the dye of weak deep blue GR from water. The results showed that hydroxy-alumium mont morillonite had very
high adsorption ability , only 0.0200g could treat 25 ml weak deep GR with 95 % removal. The different adsorption
mechanis ms of weak deep blue GR on modified mont morillonite : surface adsorption, iomrexchanging and partion, were
suggested .
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CEC
1.2 (HTA), 80T 1.0h, ,
10 % , 1.2.AF80HAT- mont Al mont
1.0mol/ L NaCl 2 , , 80 %CEC HTA
4.5¢/ L , 1.0mol/ L ( ) . OH- AF40 HT A mont Na-
s R 24h, 100HTA- mont
, , 1.5 GR
4 . , cl- GR( GR)
( AgNO; ) . ,105 C 1.0h, 0.0250g/ L
, 200 . Na- mont Al mont s 25 ml
Na® AP GR , lh. 10 min
( ) - ; GR (
1.3 , Apax =5670nm)
AlCl, , m = GR
[OH ]/[APT1=2.4 , -
60 C AlCl, ,
2h, 60 C 2.1 -X
~70 C 2d. Al ( XRD)
=10mmol/ g 1 X .
Na mont , 80 C , Ca (dooy =15.23A),
, 2h, 60 C ’ Na ( door =
2d. 1.2. 12.58 A) . 100 % CEC
OH- Al mont . HTA , (  door) ,
14 23.11 A,
, 1 doo
1 X
Table |  XRD data of modified mont morillonite
Na mont N 00 Al mont ArSo OFF Al mont O AL40
HTA mont HT A mont HTA mont
20 5.80 7.02 3.82 6.10 4.98 4.74 4.58
oot/ A 15.23 12.58 23.11 14.48 17.73 18. 63 19.28
18 A, (81 HTA
, (CEC) HTA ,
40 %CEC
,OH- AIF40 % HT A- mont
2.2 HTA ,
K" . Na" ,
HTA GR

2 HTA
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Table 2 Relationship between HTA amount
and dye re moval 3 AF
CEC 4060 80100120 mont  0.0300g, : 0.0200g(
N 65.1 91.0 96.5 99.0 65.2
mont +0.0005g) .
Ca- mont 60.2 85.8 92.9 96. 6 96.4
Al mont 75.9 88.9 90.3 95.9 92.9 2.4 GR
OH- A mont 87.4 92.5 97.3 46.2 5 s
GR 200 ml, R
XRD 10.00ml, ,
) doo1 ) GR >
s 1. 1 0.5 h
HAT GR ,
, . Xul?! ) 1.0h
, HTA 100
R HTA 90 1 ~
, HTA 804
, HTA &
370 1 1.Na-100HTA-mont.
& 2.0H-Al-mont.
# 60, 3. A1-80HTA-mont.
2.3 GR 5 4.0H-AI-40HTA-mont.
504 5.Al-mont.
40 T r T T T
GR 10 20 30 40 50 60
, 3. #/min
3 GR ! % 1
Table 3  Relationship between modified mont morillonite Fig.l  Effect of vibratiom time on
amount and dye re moval the dye removeal
/g 0.0100 0.0150 0.0200 0.0250 0.0300 2.5 GR
7.8 8.3 8.1 8.5 8.7
Na-100HT A- mont 86.7 91.5 98.4 93.4 94.7
4 s pH s
Al mont 71.3 72.7 73.9 84.7 88.2
AF8OHTA mont  86.4 94.9 97.1 97.4  97.6 OH
OH- AF mont 86.4 94.9 97.0 97.1 95.8 OH- AIF mont Al- mont
OH AF40HTA- mont 88.3 91.8 94.6 93.5 95.2
pH
3 b
, 0.0300g GR(
88 %, 0.0150g OH Al mont 2) N—H 2 =86 ,
95 %. [OH V[ AP'1=2.4 H'
AP , GR
[ Alj; Oy( OH)24( H,0) 1, 1, Johnsson 2.6
Keggin 5 (81 . 5 7
GR s 25 ml GR .
3 1.0h, 12h,
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SO; Na

SO; Na CH,

2 GR

Fig.2  The structure of weak deep blue

4 GR
Table 4 Relationship between pH value of solution

and dye re moval

! %
pH OH- AF Na-100HTA OH- A Al
Al mont
mont - mont 40HTA 40HTA
2.15 95.8 98.7 53.6 56.2 99.2
3.09 90.8 93.8 83.0 57.6 96.8
5.55 76.8 93.6 94.2 91.4 94.4
8.11 75.5 77.6 94.9 98.4 94.7
10.04 40.2 75.5 97.9 98.0 95.6
11.80 14.8 19.1 97.6 98.2 92.4
GR ,

Q= (cp- c.) x0.025 = Mx100

. Q (mg=100g™") ;c
GR (mg*L™ ") ;¢
GR (mg*L "Y)y; M
(g) -
7 3
AP
R Al - mont
3 Na- mont , Al
mont S 5
-, Lang muir
5
, Lang muir
1/ Q=1/Q, +1/ KQyc.
Q: HTA(mg'g'l); Qo :
HTA (mgeg ') se: HTA

(mg°L'1); K:

(mleg™")

Qmg . g
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Fig.3  Adsorption isotherms of dye on

seven modified mont morillonites
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Fig.4  Double reciprocal curves of

five modified mont morillonites
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Table 5 The data of adsorption isotherms
Qu/ g
Na-100HT A mont 1/ Q=0.0413(1/¢c.) + 0.0022 0.9944 454.54
OH- Al mont 1/ Q=0.1189(1/¢,) + 0.0057 0.9966 175.44
Al - mont 1/ Q=0.3289(1/¢c,) + 0.0054 0.9909 185.19
AFHT A mont 1/ Q=0.0782(1/¢,) + 0.0073 0.9849 136.99
OH AF HT A mont 1/ Q=0.0424(1/¢.) + 0.0064 0.9933 156.25
Al mont Q=0.4626c,+ 2.5919 0.9911
Na- mont Q=0.0815¢c,+ 0.159 0.9751
Al- mont (3) GR
B 2 b b
2
5 Al - mont
s Na-
100HT A mont, 175.4mg/g. ! ; ;
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