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Biodegradable chelant EDDS( [ S, S ]-ethylenediamine disuccinic acid)
modified vermiculite and activated carbon and their
adsorption performance for Fe( II )
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Abstract: In this paper, activated carbon and vermiculite were used to adsorb Fe ( Il ) ions, to
form a heterogeneous Fenton reaction system with H,0,. Modified vermiculite and activated carbon
were prepared by coating chelating agent EDDS onto their surface with the simple physical methods
like heating, boiling, drying. In the study, the influence of pH, temperature, initial concentration
and reaction time on the adsorption performance of the material for Fe( Il ) were investigated. The
results showed that EDDS improved Fe( Il ) ion adsorption capacity of both activated carbon and
vermiculite. And pH, temperature and the initial Fe( I ) concentration had a great influence on the
adsorption capacity. Adsorption isotherm fitting results showed that adsorption behavior of the
Fe( I ) ion on the modified activated carbon and vermiculite materials conformed to the Langmuir
adsorption. The adsorption capacity was improved with a large adsorption coefficient, attributing to
the strong complexing action of the metal ions with EDDS modified onto the surface of the activated
carbon and vermiculite.
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Table 1 Constants in Langmuir and Freundlich adsorption isotherms
Langmuir J7 & Freundlich J5 &
2 B 551 b 4./ k/
- 4 R? n o R?
(L-mg™) (mg-g™) (mg-g™")
R 0.108 3.95 0.9875 2.936 0.784 0.966
G- Pk 0.247 4.88 0.9959 3.564 1.522 0.9748
Ly 0.068 4.33 0.9762 2.076 0.528 0.9222
G- 0.09 4.95 0.9922 2.245 0.743 0.9629
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Fig.7 Pseudo-first order and pseudo-second kinetics curve of adsorbents
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Table 2 Kinetics equation parameters of adsorbents
HE—2g) Jy % I e WEZ ) % I e
ky/ q./ e k/ q./ e
[g*(mg-min) "] (mg-g™") [g*(mg-min)~'] (mg-g™)
E A 0.005 3.43 0.9198 0.006 2.596 0.9886
G-Ih P sk 0.007 4.18 0.9424 0.01 3.072 0.9728
Loy 0.002 3.03 0.7827 0.047 2.923 0.9995
G-12f 0.024 3.4 0.9106 0.044 3.101 0.9966
+ A
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(2) WFFEAS R DR 22 X 0B RS 89520, 5 BR300 R B AR B 25 mL RTAR IR E 50 mg - L7 35 BRIK K B9
RAESNE pH A 4 ZeAa, WHERIBONR A 2 g Aotk i A i 22 IR R 550 Xk Fe (T ) £189 A2 P 657 FsF 1]
T RE T A A T I B A A T

(3) T PRSI AT X Fe (1) 255 W BREAT S SEAB 1) T4 Langmuir #5880 F0E — 28 8l 71 507 .
BT 1 ¢ FE A1 R T 1) EDDS I Fe (1) 85528 S 1200 B HL AT B A8 I8 Fh 22 2501



6 M SIS T RS-SRS, S -2 T T3S FARR IR MR A FIE M K X Fe (1) Y B RE 955

2 % x #t
[ 1] Parras, etal., Discoloration of azo-dyes at biocompatible pH-values through an Fe-histidine complex immobilized on Nafion via Fenton-like
processes| J]. The Journal of Physical Chemistry B, 2004. 108( 14) ; 4439-4448
[ 2] Kugi¢ H, Koprivanac N, Selanec I. Fe-exchanged zeolite as the effective heterogeneous Fenton-type catalyst for the organic pollutant
minimization: UV irradiation assistance[ J]. Chemosphere, 2006. 65(1) : 65-73
[3] BSLHRIFBHAAALE TCE ¥5 YR AT DI D], dbnt: P EHBUR L83, 2009
[4] ZEpse KERAHUBO RS0 25 =R 2 maiis [ D], et hEH B EBEE 3, 2012
[ 5] Chen]J, Yiacoumi S, Blaydes T G. Equilibrium and kinetic studies of copper adsorption by activated carbon[ J]. Separations Technology ,
1996. 6(2) : 133-146
] WER RE, WS MU HNO IO ERT X Cu MR PERE[ )], FREEML2A, 2013, 32(3) : 387-393
1 BT, DI SRaLH S R R AT O X ORGP AR Cu* eI [J]. 41, 2008, 11 110-113
1 TR ORANHT, SRR, A R pH VRV RAREE WM Cu®, PO R[], HTLBFTE ST 4, 2006, 3: 18
[ 9] BRUHE WRRAR. BRI DN 30T 10 W0 B B8 < s o g S i LR ) ] Akl 2013,35(6) « 551-554
I OBER R, BRSE,AF AU G RERRSTO ORI [T ]. YEPERRE, 2007, 25(3) « 351-354
] 2R 2R SO A R RS AR SR KA B [ 1] Toli/K A3, 2004, 24(7) : 5-8
1 Zhang L, Zhu Z, Zhang R et al.Extraction of copper from sewage sludge using biodegradable chelant EDDS[ J]. Journal of Environmental
Sciences, 2008, 20(8) : 970-974
[13] Kolodynska, D. Application of strongly basic anion exchangers for removal of heavy metal ions in the presence of green chelating agent[ J].
Chemical Engineering Journal, 2011, 168(3) : 994-1007
[14]  BUR, BRIEAE, Bfi, 55, FTREAR 2557 EDDS 5 AU B B &R T5 Qe 1 e 1 (1], Bl K272 4, 2006, 29(2) :

33-38

[15] £, WIRE, B ZA7H EDDS Fl EDTA i i M &5 BUR 13T 4 s 1 LR oe [ U], RO IR AL 224, 2006,25(1) :
113-118

[16] Harris D C. Quantitative chemical analysis (5th ed) [ M].New York; W H Freeman, 1999.

[17]  BAERE. FEZAEORG SR 5 KRR AW I A 5 ik g Ze 22, AKFBR eI Jr ik, JEat. h RFREER = i, 2002

(18] 5KEE. IS T B 4 B B KBF9E [ D]. BRI BB R, 2007

[19] Ma L Q, Rao G N. Chemical fractionation of cadmium, copper, nickel, and zinc in contaminated soils[ J]. Journal of Environmental

Quality, 1997, 26(1) . 259-264
[20] Adhikari T, Singh M V. Sorption characteristics of lead and cadmium in some soils of India[ J]. Geoderma, 2003, 114(1) . 81-92
[21] SR, 2800, IGRAR,5%. EDTA MMM A 75+ RHX G B TR T (], 7 B R (TRHR) , 2011, 4. 4

0 (0 T 12 I 10 2K 70 R 1% RO (2 I XK (0 K €0 T 2 10 2 Y0 (9 R 10 R 1% RO 02 U % XK (0 A % I (0 JO 10 O 19 2O 10 O 1% N (2 % JOK (% A % J (0 2 1% O (0 2O Y0 I % JK 12 I ¥ I (2 T 0 I ) TG 0 I (O g 10 I ) I 17

2014 Z e E FiE5H T 41L& ( analytica China)
KFIMERN S LIG 5517

AR E FHIFBET SREEAR S 1, i 2 IR W DML |, 055 2 B0 A 00 R it 7 3 55 W0 D R 2 36 43, 41 P e
ity (1 AR FL RS BEA Bh 18 =0 SCR SE PR AR A5 BN B . LA ¢ 1R SRERSRE W < - 0 R ) S EL B 5 A ) s
HEAL R e IR T 25 USRI V0 2b A il | o S 0 o 4 Ja e T 45 AR I T IS M e rh 2

Hh % 3 N e KA AT S s R 8 T N A Ak B AR AT 1 U S —— SR B B g 0T £E L R (analytica
China) 14T 2014 4 9 H 24—26 H £ 51 E BR E Y 02817 R AT KA 30000 m® AR B 2 3R R = R X,
3 ARk EEOR TS W R X i 5 B AR R X S A RO R IX.

analytica China 2014 421 & FEFREE W -5 238 /0 4T , 4t 600 52 b AN R BB B i 20000 4 %y AR 3 56 T K |
A3 A SAIE R Ty 225 A 7 i LA R Se kR T SR AR TP IR AN R AR B ST A3 AN e I MR
BN AT BTACES K B K S A A SR 8 AR e 45 46 e BE A0 IR AR50 S AR PE 43 . HORIBA | Jasco Mg
e PerkinElmer FEER K H LR T BB S AE AU B 23 JR R 5G4 7 i AR R e 2.

Ak, R ARG 2 I 2 5 5 i R T & S5 & 2 4017 0« B E PR BT fbA 00T &7, U0 g« irfk
2— AT H AR X — FERIFRAGT IS, 5 A G 22U  IRBE U 23 AT Ak 2 | o0 B ) 2 0 B i 4
A AT A BB R 5B 7 95 45 5 Tutorial R AVEFINPE, IR L QR R R UI A8 RO W) I & — 40 A (6 3% R 48
(2D-LC) Wy HE T 5ORI SR 5 1 A b i B B R B S AH R RO 31 12 [ AR 1B 8% A AT Ak vh i) o fRAIE 45

2014 552 B b oA A A R R _E LA RS- C B0 T 38 , 57 Rl www.a-c.on ZEZEIEATWRANTIBE , T 37 B3R B 7
Wk AL WA ARAT R 2 25T WAL A 55 Z I .




