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Experimental study of absorption of methylene blue with activated carbon prepared by
modification pomelo peel in different methods
SUN Xiaoxu', XU Jin', CHU Zhigiang’

(1. School of Environmental Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
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Abstract: In this study, activated carbons were prepred by the modified grapefruit peel with different methods. The effects of the pH
value, the dosage of activated carbon, the initial concentration of methylene blue and the adsorption time on the adsorption effect were
investigated. The adsorption kinetics and adsorption mechanism were also discussed. The results showed that under the optimal
conditions, the removal rates of methylene blue by four activated carbons were 84.5% (unmodified) , 87.3% (modified by aluminum
chloride impregnation method ), 91. 1% ( modified by sodium sulfide activation), and 95. 5% ( modified by potassium hydroxide
activation) , respectively. Comparing the value of the equilibrium adsorption capacity of different activated carbons, the activated
carbons prepared from modified pomelo peel with aluminum chloride and potassium hydroxide had a significantly improved adsorption
ability. The analysis of adsorption kinetics showed that the adsorption process of methylene blue on four kinds of activated carbons all
accorded with the quasi-second-order kinetic model. The surface of activated carbons prepared from modified pomelo peel with
aluminum chloride and potassium hydroxide contained many organic functional groups, which was consistent with the higher initial

concentration of methylene blue wastewater and high equilibrium adsorption of activated carbons.
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Fig.1 Relationship between initial concentration and decolorization rate, adsorption capacity
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Fig.3 Relationship between pH value and decolorization rate, adsorption capacity

I 3 (a) AT LATE 0 TGS PP, (PP AT PP, W pH (HZS AL I (0 R BEATR 2 , DR vl LU IR TR
(¥ pH (EXSX 3 Fofish A 0 1 IR AR S IR AN K 3 5 B 48 20 A5 I SR — By, B pHL RO T 3
PESE PP, X SEE B S BRF AT 55, I pH B0 11 B, it (0 R e K (87 % ), N K4S e £ pH {EA
11, 32 PR A 3 FP R Sy B 7 B Gkt 7R b LBH S IR SATE 25 5 55 W B 5 2R T ol 670 P, r) B ] 4 A
HELATE T 5 R L PR o 550 2 T o1y 67 P, 114 k8 2 X e A 1) R BRI | 9 1 e 3 T ) ik A 25 5
WP W55 BEAE VAT pH (A T, T35 P 2 S T A7 7 P A Ak AT 1S 22 ) 0] SIF PP B 5 ) O ot i 2 49
KU, B 3(b) o, SAGER A B % A e (PP, ) FE St pHL (B Bk 46 me/g .
2.4 TR o Bt i) Xof W B 20 SR B 2 M

3 RS R I 50 mL MV YRR PR K (I P2 0 B Y B AE R B BORE R ) & T 8 4> 250 mL EHE R
AN A S5 A 1800 8 1) 335 P ¢, 4% i e £ pHL (L, 72 %3 T 20 %14k % 20 min (40 min 60 min 90 min
120 min 150 min 180 min 210 min , P FFIER R CIE , 1558 € AT R8I RIS [R] ¢ 55 0 € i
KERME 4 PR,

—~ PP, —— PP, PPy —PP,

98 70
T 60

§ o > 50 e u a8 —8—S—8—=
j;_]- 90 2 40
= 86 :]\_ 30 g kKK ——*——x
= = 20 . e

82 = (of—e—t—b s

78 0

20 50 80 110 140 170 200 230 20 50 80 110 140 170 200 230
t/min t/min
(a) itz (b ) M

B4 ORHEE SRR R R B R
Fig.4 Relationship between adsorption time and decolorization rate, adsorption capacity

BN 4 (a) RTLAFE HY Bl W BRI T A9 SEE A, 58 €0 3R 028 T 184 O, S8 3] — 5 A I 8] )5 i (8 2R BEAR AR E |, TRt
TEPER PP, PP, (PP, 1 PP, 43 515 07 (1) 5 R I BFFASFTE] 8 120 min 150 min .90 min A1 150 min , 7EfeAE 544 T, 7
PE5% PP, PP, PP, il PP, X V. F 3 15 A I 2055 53531 84. 5% 87.3% 91. 1% F195.5% , ik 2 e A3 W i st ]
I, 5 JO7 P4 TR 5 Dhg 5 P 3¢ 4P R B 5 2 PP, (PP, (PP, 1 PP, 1) T8 I8 B2 73591 14 mg/g 50 mg/g |
15 mg/g F131 mg/g( ¥l 4 (b)), M. F L 1 7K A0 ffy i e e J36 0T K2 R SSCR B2 3 Ar , 6 A PP, X 7 Y
FRAE WU R TR PR A 5 (200 myg/L) , DRI A 328 3] o B s i) G- 6 B ot A
2.5 MBI NFESH

e FHIE 24 9 2l g 2 A RS 0 B R AT A0S, RE OIS BN TR Al ) 3t 335 28 5 o e i I R AT Sy o AR SR
F 3 Bl W B 1 A A TS

a. ME—BN SR . SR Lagergren T REITA. .



540 R NEIE - SN S 449 %5

Ing, - g,) = lng, - 5o (3)
A s g, —— IR BV A5 3 P o %o G e f14) I B, mg/ g 5 g, ———¢ FsF 20035 e Xo b 1) T B i, me/ 3 ke, —— Y
— % B R H A, min ™'
HRAE C AT In(g,—q,) , VL ¢ IBEARKR (In(q,—q,) P ARBRAEIE, FX0 B s BEAT RS, 4520
s frs .,
b. e B Rk

P )
s b, —— 1 W R AL, o/ (mg - min)

T 1/ BOMEL, LA ¢ ABEARER o/ q, A NABARAE I, X R s AT MU S5 2R TET 6 I,

L0 o PPy wPPy ePP; xPPy 16 o PP, =PP, ePP; xPp,
05 14
12
s U 10
R -05 o 8
I -10 =6
- 4
-1.5 2
-2.0 0 . . . . . )
20 50 80 110 140 170 200 230 20 50 80 110 140 170 200
t/min t/min
B 5 4 Fhil i R R B 0 — R 1 F 2k 6 4 ThiE M IR A Y R BT RE — RE FE Lk
Fig.5 Quasi-first order Kinetic curves of methylene blue  Fig.6 Quasi-second-order Kinetic curves of methylene blue
adsorption on four kinds of activated carbon adsorption on four kinds of activated carbon
7AW > = ~, SR
c. TR HOTE, HAAR N 65 opb app, oPP, xR,
q, = kpto'5 +C (5) 55
. N7AN ~ 327 Al oL - 0. 45 M’
A s, —— 0L N T HIOE R KL, mg/ (g + min®?) 5 .
S
C——— W B 790 Ji Bl s ) W it ot AR ) 5200, € R i js| R
%{’);:':Xd‘nﬁlzﬁﬂ/ﬂ?ﬁuﬂ@j(o 15 —a—a—a—a—na-a-y,
*E?Eﬁgﬁﬁﬁi+%: qt{E, VA ﬁASﬂ‘]*ﬁ:%*ﬂf“\ql{Ey‘j 52 4 6 8 10 12 14 16
AR BREIR, I Bt s AT e sl &5 R 1Rl 7 1
FRR . B 7 4 FiE M IR R B BRI B N AL 3 41 5 i 4%
B 5 ~7 d, LA I ER R R 5 EE 1S 1 i 3 Fig.7 Internal diffusion kinetic curve of methylene blue
JIEE SR MR R2ILE 1 adsorption on four Kkinds of activated carbon

R 4 FIE MR I R R R R M3 N F B SH

Table 1 Parameters of adsorption kinetic model of methylene blue adsorption on different adsorbents
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