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EXRGEZAKAEFVEE .60 CHRAP T, HEWFEILBER,0. 35 mm FERI 2 T OMP&H.
EXS o EEAT B RN ERS5.0g 5 200 L SU M BEMBRES . HH 1 EE
IR, 60 CHFMTEABRE 180 CHRFF 1.5 h, RFH 75 CREWE HK pH H 7.0 LU EEREH
Fi iR, B 60 CTFREMH.
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) M NaOH  H, SO, ¥ AT pH, BEBR /KBRS &, 2 Mk % B B (120 r/min) FK R E, R
Bk T 2 st 1] 5 2k, VB R E 43 D6 6 BE I A (UK 668 nm) P R ok BETY . Y B Rk UK O B B PN 2 B R 3
BWF.
g.=C(co—c)V/m s oy
E=[(co—cs)/co ]X100%, (2)
KH,q. (mg/@) HEREZMH T HIBMTE,co (mg/L) A T 2 KB AP 16 R B AR E, . (mg/L) AR K
FUREEFBRORERBRKE. VIDAMABRYER, m(@QBMARKBFAKER,EHTHREREE

3 £R5Wik

3.1 R B B 1B B A

SR 0 3 BSURE 35 T R W% P 39 1) 7 ¥ . P 2 KO R A RO BE B9 284 5 LA T 8 TR I 3R ) R R B S TR
WA P H I ). SE 36 R 6 5 T VROCRT B B AR AR R BE IR BB 8] ¢ (min) 5IRFF B ¢ (mg/@ BIR RIS
R E KRBT EAT R, SRME 1 PR,

q/ (ng/g)

0 . - , . o

0 50 100 150 200 250
t/min

—o— RFME-100/L - 150 mg/L —& 350 mg/L —a= Z#E-50 mg/L -—a— 100 mg/L

BT e e o 5 K o A B B ) R

], S U 4R TRCE VR 50~ 350 mg/L Y B, RACHE 3 OKOES 0 B F- 45 B[R] O 30 ~120 min, -4
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Jon BB 398 AT 38 Ok, TR PR B A AR A AR . S5 oR B ORGSR, UM R KN R T RN B TS B R 3R
RO RE ST A BB MB /AR ZHENBE. SBRAFT BEIRERME 0.05 g if T EE LR
HRATK 99 % , W AR B ARG BIN B X 0. 30 g BF RREMY 95%.
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LM =100 mg/L, pH= 6.0, t= 120 min, T=298 K
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(3)#i Freundlich (4) 57 .
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BiY P B Ko R e, BT LLARAE IR BN i R A B E S B AR M B B REZE AG (K] /mol) , #54F AH® (kJ/mol)
FEE AS° (kJ/mol « K),
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AG® = AH® — TAS®, (6)
In K; = AS°/R— AH*/RT, <)
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B 5.8 6 %3 1 FH,Freundlich 7 B #{ & 45 R (R* <0.9) bk Langmuir 7 2 8l & %R FiF (R*. >
0.99). HF Langmuir I R E T84T 2 RMHRZE, T Freundlich FE ¥ EREN, £ SBKH
700 2 THG ¥ P R R 1 — o, THOBI TR TR OGS R B ) X SIE. PR B K ) O AR T BB JR TR A 2 R AL A

HELRGRLEBAWRAESHEAE 2. TR, R EE BHEE AG /AT 0,28 KR, TR M
T4 AH® . AS° K T2, f Gibbs-Helmholts A3 : AG° = AH* —TAS*, 0S" > O AR B E M AC &
70,4 R TR AT 7T AH® > 0 MR BERRFIR SR AS° BLR KR B EEIRS 1. Xk F AS >
O BHKRERRSTFEIAWIT/FHEM, XU E5—BROBMARAER. XX—HAR, WHI R, CHZHHEE,
REFERUKAEBBRTREASFBRMFH MEE, HHFERMERE, EXEBBRANZHHEEGR
AS® > 0 RyEER]. FEXE, MRS ANRBI B FHEF L, 8 RAIRMILET L SHERMERNTY. 4
R AR A AH® 455 E/NTF 25 kJ/mol B, IRF EE XY EBM SR, ALK AH® = 9.36 k]/mol, FFEY
B FHRFAE. 3K R B A B 5T B IRB AR B R AR B K 43 F R S PR B K A S AR P R A T DU L SRR R
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B H WEEERBAR ERERRSFEIHTFHEE K, LS > 0.

6+
1.O} ‘
5t A
0.8}
40 o
0.6 F <3l
8
0.4} 2t
® 298 K ® 298 K
® 308 K : 308 K
0.2 A318K 1t 318 K
0.0 0 . ) ' ; ' . ‘
0 30 60 90 120 150 180 -1 0 1 2 3 4 5 6
c,/ (ng/L) Inc,
B5 ot TR K R BB Langmuir & F6 itk R kSR K IR & ¥ Freundlichitl &

3.5 WM HhERE
KRR FEFECB), (O 3. 1 hLRLER (A DFFHIAE.
dg./dt = k,(q, — q.)%, (8)



% 6 M o, F, ‘#@ﬁi’ifé.i:k SR HE A AE R P R P R IR R AT R 63

B t/q = (kyd®) P +t/q., ¢))
P ke 433 9B 4 0K R B AR B HAb Y BB R R R
PELERME 7R3 BRI K N%FTBRAUMRFHIELRER  EFTEVHRHEEER
WET LG R HKRT 0.999, HEMAE A EIHTAEH K ¢. HEARME SLHEREL, REREE
B K R R R R D R 3 1 R M AR
- % 1 Langmuir % Freundlich MERBERCRHTAEESRESY

oA 298 K 308 K 318 K
Langmuir ce/g.=0. 0056 ¢, +0.0111 e/ ge=0. 0045 ¢,+0. 0079 ¢e/qe=0. 0038 c,+0.0059
gm/Cmg/g) 178.57 222. 22 263.15
Ky /(L/mg) 0.51 0.57 0. 65
R2 0. 999 0. 9996 0. 9991
Freundlich In g.=0.168 In ¢, +4. 422 In g.=0. 205 In ¢, +4. 495 In g, =0. 2448 In ¢, +4. 599
1/n 0.168 0.205 0. 2448
Kr/(L/g) 83.22 89. 60 99. 39
R? 0. 8285 0. 8895 0. 8907

‘ F2 MEEKTHEMADTREERNFSE
T/K K1 /(L/mol) AG® / (k] /mol) AS°/(k]/mol « K) AH®/(k]/mol)

298 190 689 —30.13
308 213 123 —31.42 0.1325 9. 36
318 243 035 —32.78
5
41
m 50 mg/L
. @ 100 mg/L
3 A 150 mg/L
g‘ v 350 mg/L
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E7 A= RRHEh S
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co/(mg/L) Qe (oxpy / (mg/ ) Geteal) / (mg/g) k2/(g+ (mg *» min)~1) R
50 49. 64 49.75 0. 047 0. 9999
100 99. 06 100 0. 0042 0. 9998
150 144. 88 149. 25 0. 0015 0. 9998
350 177 185.18 0. 000 72 0.9997
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X B PR A 2 K R B 50 W B K o S R R R S R O R W R R VR 2 BB S B S R R R R
HEEWR, FREKEMER pH WE A RIBEAF TR R FREMF S Langmuir BRI , B K #E R
et g g, B ER AT R R R ERILH.
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Phosphoric Acid Modified Corn Cob Adsorbent for Adsorption of Methylene Blue in Water

SHANG Na,FAN Shunli, HU Beibei, DUAN Ruijvan

(School of Environment; Henan Key Laboratory for Environmental Pollution Control; Key Laboratory for
Yellow River and Huai River Water Environmental and Pollution Control, Ministry of Education,

Henan Normal University, Xinxiang 453007 ,China)

Abstract: The use of adsorbent prepared from phosphoric acid modified corn cob has been studied for the removal of
methylene blue (MB) from water. Factors that affect the adsorption process and the thermodynamics and dynamics of the ad-
sorption were investigated in details. The results showed that the adsorbent prepared had good adsorption performances for MB
in water. The equilibrium adsorption quantity of MB reached 99. 06 mg/g in 60 min with 6. 0 pH, 0. 05 g as dosage, 100 mg/L
MB concentration and 25 ‘C temperature, The equilibrium data the best fitted with Langmuir model. The values of thermody-
namic parameters in change showed that Gibbs energy. AG® <0, but enthalpy. AH® >0, entropy. AS® >0, indicating the
process to be spontaneous and orderliness decreased. The adsorption followed pseudo-second order kinetics and may be molecu-

lar stoichiometric displacement mechanism.

Keywords: modified corn cob; absorption; methylene blue



