CIESC Journal, 2018, 69(5): 2255-2262 TR 2018 4F 28 69 4 25 5 1 | www.hgxb.com.cn

gesesccescscsceay

¥ I o A 4
;ﬁﬁﬁusﬂ T DOI: 10.11949/j.issn.0438-1157.20171276

REHR/RCHBILRE SYFKERT Cr(VI)AIR M

RATE, #hHW, XFA, AHE, Kam, BpdE, BEN, £, FHHE
CERMZEBe A S 2B, RN T E VIR S 5L e il D R AL R B s i s, J78 kM 535000)

FE. WA, SRR R ZEIER: (PED S8 TH5EE (CT) 47 L, #14%& CT & Cr(VD) M
55 (CTP). R FT-IR. XRD+ SEM. EDS 1 Zeta AL RAE CTP HILEHI S . 5% T IEWE) pH. BRI A] |
Cr(VD)FIRIUAME  AbBEIE R R SEAE B TR B O 5mi . 55 W], PEL 5 CT BB A 4:1 BT Bl %1
CTPs, 7 pH Jy 2.0 MR N 25°CHI%MET, MHE Langmuir B T4 (4 5 KW PRHE N 330.4 mg-g s MRS FEZ
2 60 min LBV, FFEUEZHBIIFRA, BR—ANAK. WAKERE: CTParTESMAH, 2id 6 KK H-iE
WRAEIA G, FER B OR R T P B 1) 89.5%

KR HRR: RO RSt WA EK: Cr(VD); WHHAER

hESHS: TQ085; 0 636.9 TERFRERD: A YEHS: 0438—1157 (2018) 05—2255—08

Chitin/polyethyleneimine composite as an adsorbent of aqueous Cr(V])

LIANG Xingtang, ZHONG Shuming, LIU Zijie, ZHENG Yunying, ZHANG Ruirui, JIAO Shufei,
LIAO Riquan, WANG Yun, YIN Yanzhen
(Qinzhou Key Laboratory of Selenium-enriched Functional Utilization of Biowaste Resources, College of Petroleum and Chemical

Engineering, Qinzhou University, Qinzhou 535000, Guangxi, China)

Abstract: The polyethyleneimine (PEI) was homogeneously grafted onto the chitin (CT) with aid of epichlorohydrin
to produce CT-based biosorbents (CTP) for removal of Cr(VI) from water. The structure and morphology of CTP
were characterized by FT-IR, XRD, SEM, EDS and Zeta potential. The effects of pH value, contact time, initial
Cr(VI) concentration, treatment temperature and coexisting ions on the Cr(VI) adsorption were investigated. The
results showed that the CTP with a mass ratio of PEI:CT = 4:1 (CTP4) presented a maximum adsorption capacity of
330.4 mg-g ! according to the Langmuir isotherm at 25°C and pH value 2.0. The adsorption was a spontaneous and
endothermal process, which achieved the equilibrium within 60 min and followed the pseudo-second-order kinetic
model. After six cycles of adsorption-desorption, the CTP4 remained 89.5% of its original adsorption capacity,
suggesting its favorable reusability.
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Table 1 Kinetic parameters together with experimental
ge.exp for Cr(VI) removal by CTP4

Pseudo-first-order Pseudo-second-order

CO/ qe,exp./
kl/ Gecal. / kZ/ Gecal. /
(mg'L™) (mg-g") R R
min"! (mg-g™) (gmg''min™) (mg-g™)
100 96.1 02400 117.1 0.956 0.0024 959  0.998

200 187.9 0.1228 147.2 0.941 0.0006 196.0  0.999
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Fig.6  Adsorption isotherms for Cr(VI) removal by CTP4 in
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Table 2 Isotherms parameters for Cr(VI) adsorption onto

CTP; at different temperature

, Langmuir Freundlich
tC Gnl/ K/ R 2 Ky/(mg-g™! R
(mg-g") (L'mg" (mg' L))
25 3304  0.099 0.335—0.025 0.990 64.71  2.84 0.946
35 3635 0.116 ~ 0.301—0.021  0.994 73.53 276 0.933
45 379.7 0.141  0.261—0.017 0.987 19.84  2.68 0.937

®3 ANEET CT WHFIREREXTEE
Table 3 Comparison of performance for different
CT-based adsorbents
gn/(mg-g") pH I/C  Ref.
473 7.0 40 [9]

Chitin-based adsorbent

chitin/Mucor racemosus composite

polypyrrole coated chitin 28.9 4.8 30 [10]

polyaniline coated chitin 24.6 42 30 [11]

chitin-g-ethylenediamine 17.5 4.0 30 [12]

chitin/multiwalled carbon nanotubes 10.7 20 22 [29]
magnetic nanocomposite

regenerable chitin with the content of 423 4.5 29 [30]
amino groups 2.2 mmol-g!

CTP4 3304 2.0 25 this work

A (7) FI (8) Kf#E CPT4 XS Cr(VI)IK

T FRHII A1 BH AG (kI-mol™)+ AH (kJ-mol™") FN
AS (kJ-mol™ Ky,  PAZ BT Bt #4212

AG=-RTInKL (7
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B, 3R BR — N AR A I B 771 5 3 R T T 1)
H R RE s Bb4h, |TAS| > |AH], UEEA T
S NEAR IR I B

F4 CTPsXF Cr(VD)IRHMIBA D FESH
Table 4 Thermodynamic parameters for Cr(VI)

adsorption by CTP4
1°C AG/(kJ-mol™")  AH/(kJ-mol™) AS/(kJ-mol K1)
25 -21.17
35 -22.27 13.90 0.12
45 -23.53
224 EBBFARAMEHR  {EpH N 2.0. Tl

FIHERN 1.0 gL' WFHEREA 25°CHFI Co 4 200
mg L' BV I R R 2R &, A REE A
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Fig.7 Effect of coexisting anions on adsorption
capacity of CTP4
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Fig.8 Effect of cycle on adsorption capacity of CTP4
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