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Decoloration of Reactive Turquoise Blue by Acidified Sludge- Bentonite Granule

YUE Qir-yan, YUAN A+ juan, LI Qian, GAO Bae-yu, LI Jing

( School of Envionmental Science and Engineering, Shandong University, Ji nan 250100, China)

Abstract: Using sludge as pore-forming agent, bentonie granule was acidified by sulfuric acid solution as a decolorant. The speciic suface area
and SEM were performed to characterize the structure of samples, and the new acidified sludge-benionite granule was applied to the decoloration
of reactive turquoise blue. The influencing factors of pH value, dosage, reaction time and reaction temperature were studied on the removal of the
dyes The mportant themodynamics parameters ( AH®, AS°, AG) and the activation energy E, were also acquired by experiment data
processing. The results indicated that the adsorption isotherm fitted the isothemmal adsorption equations of Langmuir better than Freundlich.T he
adsorption dynamics followed the law of the pseude-second order kinetic equation, while the adsomption rate is 313 K> 303 K> 293 K. The low
value of E, which is 5. 52 kJemol™" shows that physical adsorption is primary. And AH°> T AS° means that the influence of enthalpy is more
remarkable than the entwopy in the activation reaction. AG > 0 also means the chemical reactions are not spontaneous.
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1.1. 1 15 mLeg ; 100/15 mLeg
( ) 200 , 1.
; (CEC) 60 meq*g '; ( o ).
1 /%
Table 1 Chemical congituents of N & hentonite/ %
SDz A|203 Mg() CdO N320 Fe203 KzO FeO
( ) ®. 32 14.27 2.69 1. 99 18 1 &4 1.38 0.63 0.27 5.67
K GL( )
, ) SF08A
(SO,NH,), SO,Na ,
CuPc _(SOZNHCHZCHZNH‘W Nﬁ— NH ), 7
(SO,Na), N\(N 50,Na 2.000 g W, 50 mL
Cl , 25 mL
*ryrz=3.5~4 360 /min  30min
105C W-. .
(%)= (Wi—- W)/ Wi x 100%
%&@ 124
s 2h k- GL
é/\ % 597 nm (UV-754)
s n
n= A(’A A 100%
1.1.2 0
KSY-6D- 16 CAL204 o1 Ao A
. DHG-9245A . SHZ 88
. pH=-25C L U\-754 5
.20 . KQ-250B .HY4
1.2 pH ,
1.2.1 pH
7 1 mm 50 mgL" ., H:%0: NaOH
105°C , pH 1.0 3.0 50 7.0 9.0 11.0
13.0, pH= 5.26 ,
, , 10 mge L' 4 h, pH
1.2.2 1 pH
. , pH ,
4.00 g 250 ml .9
: : pH= 5.26
(acidified sludge bentonite granule) . 60% )

1.2.3
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kK , min s G t Jmgeg ko n
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Double constant ,
Ing: = Ink+ nln¢ 2.
2
Table 2 A dsorptive velocity constants and relative coefficients
L-' 71/K
come ! qJmgrg” " ky/min” R? q/mgrg” " kfmin ! R? k n R?
30 293 1.680 2 0026 0 9247 3.1451 0.039 2 0997 8 09128 0.2443 0. 9358
30 303 1.737 4 00269 09709 3.3003 0.042 8 0998 8 09783 0.2454 0. 9327
30 313 1.50 8 00285 0 9063 3.5750 0.0453 0984 L 0207 0.2613 0. 8848
2 ) 5.0
: 313 K> 303 K>
2
293 K. R ,
T?“
2 2 al)
)
=
2
[ 18]
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Ink = — “ . B Fig. 4 Adsorption isothemms of reactive turquoise hlue to acidified granule
RT
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k min ; E, .
’ 1 ’ ’ Freundlich
,kJemol ;B ( . . e | e
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) . & qe me Qm
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Table 3 Parameters for isotherm adsorption equation Table 5 Characterstic data betw een rav bentonie granule and acid granule
7K Langmuir Freundlich /m?% g™ ! / % /% /%
Qdmgg™' b R’ Ky Vn R? 471 4718 056 17.65
293 3.8082 03517 0945 1.6741 0.19937 0.991 1 816 0.85 042 20. 43

303 4154 0286 0998 1.7335 0.2042 0.9 2
313 45983 0281 0903 1.8161 0.2457 0.989 6

[13]

Qm ’
; 1/n (I/n " ’ ’
0.1~ 0.5) =
Vant Hoff ’
0 0 )
_ AS  AH
Ink" = R RT ) )
AG = - RTInK
K . AS" AHC 32
5
Je(mol*K) ™" kJemol '; T , K. SEM ) ’
Khan ' Demithas " )
]Il L Ce ) 09
Ce ’
K InK VT , ) ,
AS" N, 4
4

Table 4 A dsorption thermodynamics parameter of reactive turquoise

blue on acid bentoni e granule

0 0

7K K AG AS AH ®
JkFmol™' /Jmol-1*K-1 /kJmol-!
293 1.35 365
303 1.29 30 30.52 18.43 0.995
313 1.20 264
4 )
AH’> 0, )
3 (a) ¥5 9B LR (b) R4S VE RS L
, ; AH
-1 5
< 30 kJemol ", i o
(9] Fig.5 SEM photographs of raw granule and acidified granule
. AG> 0 )
’ 4
3 -1
10 g°L. pH
3.1 )
, 313 K> 303 K
5 . > 293K; Langmuir

5 Freundlich , Langmuir
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