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Adsorption of reactive dye on organopalygorskite clay

HAO Yan-ling, LIU Chang-ning and ZHANG Yu
(School of Chemical and Biological Engineering, [anzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In this study, organopalygorskite clays were prepared as the adsorbent by using anionic and cationic
surfactant as modifiers, and the adsorption properties and mechanisms of adsorption of reactive red were investi-
gated, with a discussion on the adsorption thermodynamics. The results demonstrate that the hydrophobicity of
organopalygorskite clay surface is enhanced and Zeta potentials are influenced, and anion-cation organopaly-
gorskite clays possess the synergic adsorption of the reactive red in water within the appropriate ratio. The ad-
sorption isotherms are nonlinear and can be described by Langmuir and Freundlich equations, and adsorption en-
thalpy is —12.23 kJ*mol !. There is no strong chemical interaction in the adsorption process and adsorption is
mainly expressed as the collaborative effects of partition, hydrogen bond forces, dipole bond forces, van der
Waals forces etc.
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PR BRI AR bR oo A A S M X AR AT
L5 N = E 7 i R et FR TR €2 W SR TSR SN
EVRT A AL iy, S AL I o S R OB %
FA%E, 2007). BFFCH RS20 & LA P 2R i v
R B R, 68 1 PR = B U5 R T S AN A T 2
IR o ASSCUAH R AR I 2840 3 - D U], il e BH
BT AR ME T 78 e 3 = FH R4 # (CTMAB) F
F B S PR 77 - e B PR Ak ( SDSOX H kAT 24
PE, 98 T — RIS 2 3 L BEST T LR
YORWEPEZL B-2BF W B BE, LUK HOR 3 2840 &
AT BRI R SN SRS

1 SERESy

1.1 #RIFLEE

PEEAF A A H O AR, SR S
K AR S AL B, A A% ST, WP R Al S 2 A
w200 H 0, 159K AR pH {H 8. 19, H 54k B
/K CBEED 5 BB T A e 5 B (CEC) A 3415
mmol/100 go HeRHEPEZL B-2BF M A1 K34 T
TR C e /N W T i RVANSir Sl L S M 1K Ny et 14
SO B A b 2 A

F LA KQ-500E 24 P& H B 75 i v o (1
LT A AT PR 2 | D, JS94H AL AR L vk A C B g
HREFEAR RS A RARD, SHY-2 THE/KEG &5
A CHE M EEAEA A FD, & UL OALC
M SE 6 == B PR A FD R 7228 B 3 ool BE
(R e EARA IR A D
1.2 MR E

B 2.00 g WA R T T HA 100 mL 2818K
(R H ZEHETE M, 0 O S I 5 CTMAB
1 SDS K# W 100 mL WG HE 3 5, o B T
50°C FHAEHRHEE AL EE 2 h, HEEE 2 h, B0 5
BV VU A 25K I E e 5 T 80T R T4,
HIF IS J 2 H o
1.3 WRMIsELE

HERIPRI0.050 0 g BOPESZE AT 100 mL
(P ZEHE TR R, N — 58 W 1) 9 M 40 %8 W 25
mL, —EWE N EE IR 25 L L 150 r/min 3
JEPR 90 min, 250 7 85, W 22 ¥ WP 0 AT 1 9K
5, B R A

Q:(CO—C)V/m 1

K Q AW (mg/g)y ¢y F ¢ 70 5l A VI 4A
WRPE RS BOR E (mg/L), VB IARFICL), m
A W B ) BT (g ) o
1.4 DWAEZE

TEPELL B-2BF 1 BE R T 4306 6 BEVE I i, #x
KW K h 540 nme BRFE 2040 60 by 48 [ A
B3 VERTEX 70 £LAMGHEAL, KBr Hs 7l & -

2 AREITR

2.1 RMEGETERAY = 3T 0% 895200

o3l B 26 4 &+ CEC 190,754 1.00+ 1.25+
1.50 fiAE A B B 2R 1 & HE 7) CTMAD 1 &, #1175
—RYIBHE FAMLE (KR 0.75C/PG %), H
0.75+1.00~1.25.1.50 f* CEC ] CTMAB 44 0.25
¥ CEC M & 2wyt SDS 13— R 41 91-FH
BT ANLE LRI 0.75C/0.255/PG %), 25T
T A EE 100 mg/L 1200 mg/L (3G T 40 %
W R F T (PGO R WL 2840 &+ 10 W B =
W 1,

F1 ANBEREREELRRME

Table 1 Adsorption capacity of organic modified

mg/g

palygorskite clay

YIGHHE /mg L~

FE il
100 200
PG 2.26 2.57
0.75C/PG 19.78 29.35
1.00C/PG 30.87 55.83
1.25C/PG 38.25 75.38
1.50C/PG 42.62 80.01
0.25S/PG 2.58 2.67
0.75C/0.25S/PG 17.03 31.54
1.00C/0.255/PG 31.60 68.64
1.25C/0.255/PG 44.21 81.18
1.50C/0.255/PG 45.40 85.35
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RN G K AE A0 AR e 284 1 T8 W2 T I o (1) R
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Table 2§ potentials of samples

FE 5 PG 1.00C/PG 1.25C/PG

1.50C/PG

1.00C/0.258/PG  1.25C/0.255/PG  1.50C/0.255/PG

¢ AL/ mV —27.46 -8.65 2.36

5.17 —11.90 2.21 5.24
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Fig. 1 Isothemal adsorption curves
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Table 3 Regression data for adsorption isotherms
Freundlich /7 72 Langmuir /7 F# T
/K - N .
Bl Ry R? B 77 7 R? BT 9177 2 R?
298 nQ=0.44461Inc +2.7125 0.9980 ¢/Q=0.0061c+0.2045 0.9874 Q=30.438 Inc —23.626 0.9742
308 InQ=0.45721Inc+2.5896  0.9880 ¢/Q=0.0062¢+0.2351 0.9893 Q=30.459 Inc —29.643 0.980 1
318 nQ=0.46011lnc+2.4363 0.9815 ¢/Q=0.0067¢+0.2987 0.9873 Q =28.705 Inc —33.809 0.980 2
328 InQ=0.45801nc+2.2562 0.9854 ¢/Q=0.007 6¢+0.399 2 0.989 6 Q=25.889 Inc —35.929 0.9812

N TR B I R A R B AE CAFD B PT
W R 6 700 R R B 5 TRD A FH g 1 P B, S YA A
T I B S A 4 ~ 10 kJ/mol, B /K4 5 K]/
mol, 28 71 2~ 40 kJ/mol, BLAL A8 #e/E 27 40 kJ/
mol, T ¥ 8] 77 2 ~ 29 kJ/mol, 1t 2= #AFE FH KT 60
kJ/mol(Oepen et al.» 1991). ¥f £ 76 F1-FH & 1
WA F L L1 AH= —12.23 kJ/mol, & W1
FAAEAE oA 22 AR 2 i K AR YA AR L A%
PR IAIAE ) A SR A I R 2 (R 45 51, J& T B i
AS 2 W o W B A0 ) A W 3 ] A T IR R
(Ghosh and Bhattacharyya, 2002, 3% 1 £ M\ 5 AH )
R LR B AU IS RS 2 R 8/ 1 s R AR R A
B P 1) 0 FR) A W 2 AR 398K, 0 PR 20 4 1 A AR
LK 3+ K15 2, i W 1RV 771 43— EE I B 1) 3 ot 2
THZ, R R 5 DR,

*4 BMIRANFSH

Table 4 Values of thermodynamic parameters

WE/K AG/K]*mol ! AH/KJ*mol ™' AS/J*mol 1*K™!
298 —25.49 -12.23 44.47
308 -26.03 -12.23 44.78
318 —26.44 -12.23 44.69
328 -26.83 -12.23 44.50

2.5 FTIR 747

RS AR L PR A LR AR B A
PURE LI L0 AN B a8 2 Brow, BR324 &/ A
3540 cm A (1) W ST U R R R il 4 iR B 08, 1 642
em b EFEREEE W PRBNIE, 1036 cm AL JE SO
A 45 9 Iy W S 0, T 9 P R Sk S S 762 920 em !
M2 840 em DAL BL C—H HE XS BR A 4 4k B0, 1
1475 em™ YL T C—H AR TE43), HoAh 3 H00
BBl A A 7 AR IR S S U, D PR S U, T B Yl A7 %
B 2 TV 1 7 CAA) BRI B 1) 5 5 A e S 2R A &
T b ST AR AL

1—PG

2—1.25 C/PG
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4000 3500 3000 2500 2000 1500 1000 500
A/ em!
K2 FEARK FT-IR B3
Fig. 2 FT-IR spectra of the sample

(1) CTMAB W] H1 2 1~ 28 4 R i 7K A1 A i 26
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B AT, R V21 A P [ 3 v 3, AP &
MU 2540 86 1 1 R B 448 o

(2) CTMAB 4 T3 260 & 2R a4+
FNfar 1F HL, DR 1K) SDS A B -FH & A7 HLES - 3R 1
P S AN K, B4 2 o B DR Al L AR T ) A L Pk

(3) W B &5 it 2 52 AR 2 M, [B1 A 57 B3 A2 Fre-
undlich 77 #& . Langmuir 77 ## KOt £ 77 15, W Bt B i
JKEE D) ) 5 BCAE AN, 364G S 10 1) 32 100 1) TR B A
H.

(4) Wb Gibbs H HHEEZ A — 25.5~ —26.9
k]/mol, I % H &I W B RS A2 - 12.23 K]/
mol, W I ANAFLE SRAL A @A T, Ja ) B
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