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3.1.1 MJIRIIER

KA FIFRZEAT A2 71 D301T, D418, 201x7
M. DIOLT J& AAFLIIHkE 2R 2975 2 B &5 12 b i,
IhfigH —N(CHs),» KiJF 0.3~1.2 mm. D418 J& KL
LI REEAWAR, Thigd —NHCH,POsNa,, FiJ¥
0.3~1.2 mm. 201x7 k5Bt 2R 297 2 B &5 1 A et i,
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TR B w R D320 WA Ay WEh g KL
LT R BT 2 A e AR, AT XD B FE—N(CHa),
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FE 2 mL A ik i, @) TH R, a5 RN
R 1RSI AE IR, IEFE 2017 IR IISCE L)
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Fig.1 Influence of pH on adsorption capacity
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Table 1  Selection of resins

Type of resin D301T D418 D2-1 D2-2 D320 201x7

Adsorption ratio (%) 45.45 5110 80.80 73.46 83.02 90.71

3.1.2 NaCN ¥ pH % B4 15 W8 B2 B 11 5% 1

2017 #4540 THEE R, 25l A6 pH
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B4 pH EHE R, IR B, H Y pH<10 I,
NaCN 7Kfif, DAl il sy i) pH {8 10~11.
3.1.3 Ul BE R R B S A 0 1 52 1 S 3 T 24 S 400 5
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SRV FE, OB RS B AG=—nRT KM, i
AS=(AH-AG)IT K1FAS, &Rk 2 fros. R m40,
TR T A A2 (PR B R WA S N, T il B A R T
BEEIEAT, (H BRI, 0T T IR B R 5 i AN
Ko AT DLE B IR T S Ah, BRI TR, AG
(20T R, R PR K, 3K 5 il 5 T v R
IR SEIR g8 B2 81, X AH<40 kd/mol, HAG Fifi
W BEARACIR /N, U R B e A B PR, 1 R RE YR
FR S RIE AR B 1 HES) ).
3.1.4 HHASHUFINL P} i

O 2017 A HE 1 mL, 23O SN (110
B, T 25 °C [l B R BT S, B 2 mL e
Wh R &=, BERSIMANREAS. &850,
MIFF 2017 WA IS 1 5 A5 VLRI B 4 25.39 mg/mL.
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F 2 201x7 B4A5 25~40 C BIIR M 1 h F S 4
Table 2 The adsorption thermodynamic parameters of 201x7
resin at the temperatures from 25 to 40 C

AH (kJ/mol) Temperature ('C) AG (kJ/mol)  AS [J/(mol-K)]
25 —4.88093 19.56354
30 —4.96283 19.51099
0.949 35 —5.04472 19.46014
40 —5.12662 19.41092
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SE I S B 7 A AT, o BB, BRI
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b sesy, yflitidhgk, Kl 3. Rk, e
TEAR R 1) ) AR RN B 524 27.43 mg/mL.
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HY 2017 #4 /I 3 mL, JnA 150 mL NaCN %5, 1%
AR B TRVEORE 0 AR R R R Ak 5, X
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Kl il 4 Fros. BTS2 B A 420 0 W Bk
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SR R HRAC A B Q. AR¥E Freundlish 285645 i
2\,

Q=KC" #InQ=n"'InC, +InK. (5)

n A1 K & Freundlish #4%. 437 LL Q XF C /E, FLA InQ
X InCAER, &5 3 ULIE 6.

12 -
10 -
8 L
- [ )
E 6L
£
~ 4 [
o
2 [
0 L
| L | L | L | L |
0 5 10 15 20
Vibration time (min)
Bl 4 R B 4 I TR IR G R
Fig.4 Relation between adsorption and vibration time
InC,
20 25 30 35 40 45 50 55
: : : ‘ ‘ ‘ 33
43.0
427
E 1 2.4
g 121 &
o 118
115
0 30 60 90 120 150

C, (mg/L)

6 R
Fig.6 Isothermal curve of adsorption



502 oL R ¥R

F5%

HH AT 01, Bl KA P45 CNTIRISE I, A% T P iR B
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3.2 fRORSRIE
3.2.1 IR )L FE

B E W 201x7 BEAR 4% 1 mL, 205 1.25 mol/L
NaOH %, 1 mol/L NaCl %, 1 mol/L NaOH+1.71
mol/L NaCl ¥¥%, 2.05 mol/L NaCl+1.12 mol/L NH,CI %
4% 50 mL, FEERSRAR LA 15 min JFEORE 2 mL,
e FACHR L, THERNE. K 3 W41, NaCl *f
2017 W TR TRIAR I 2 doe s, W% NaCl A 4y il Wi 1)

< 3 AS[E] AR IR 70 3o AR URL 2R B 2 i
Table 3  Effect of different strippants on elution rate (%)

NaOH NaCl NaOH+NaCl NaCl+NH,4CI
52.09 95.83 75.90 62.76

3.2.2 MR SRR B 1) 5

WEWEFT 2017 BfiE 5 43, 3 BIINAANFIR LT
NaCl ¥, THEIRFEIR F# 15 min J5 O 2 mL,
SEFRMYIREE, THEMRE, S5 RIEE 4. diskarsmn,
NaCl #< S, RN, 21 2 mol/L R AR,
DA 1T 3648 NaCl ¥Rk 5 24 2 mol/L.

4 NaCl 35 X AR IR R B 720
Table 4 Effect of NaCl concentration on elution rate

Concentration (mol/L) 0.5 1.0 15 2.0 2.5
Elution rate (%) 89.06 95.83 96.01 96.28  96.32

3.2.3 iRy

F1 2 mol/L ¥] NaCl #5506 TR AR M dEA T it ik
P AN R 435 I T EORE: 00 R S iR B, F =X
(L) VEEEAS R I R PR . AR 3(3),  BA-In(1-F)X t
TEE, Wl 7 fion. HEWE, BB RF S Body
FEAI, RO IR, 5B DB ) &
BRI TR, RO R B k=2.12x1072 s 7.
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Fig.7 Curve of desorption —In(1-F) with t
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(1) 201x7 A% JIE X AL 1) o FEWR PR 25 Ak = pH
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S, Hons1, SR LR B A A B
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ZE LTI, 2017 A ot 4 420 110 R g 2 SR ¢
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Recovery of Cyanide with 201x7 Strongly Basic Anion Exchange Resin

LIAO Zan'?, ZHU Guo-cai', LAN Xin-zhe?, WANG Wen-zhong?

(1. Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 102201, China;
2. College of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an, Shaanxi 710055, China)

Abstract: The adsorption and elution performances of 201x7 strongly basic anion exchange resin for cyanide were studied, and the
influences of pH value, temperature and concentration were also examined. The optimum conditions for cyanide adsorption were
determined under pH value between 10 to 11, room temperature and batch-wise operation for 15 min. A neutral strippant NaCl was
selected for NaCN elution. The results show that the capacity of batch saturated adsorption for cyanide is 25.39 mg/mL, and the dynamic
saturation is 27.43 mg/mL. The thermodynamics and kinetics of 201x7 basic anion exchange resin for adsorption of cyanide were
investigated. The rate constants of adsorption and elution are k=1.01x107? and k=2.12x107? s* respectively. And the adsorption process
is consistent with the Freundli equation. The results illustrate that 201x7 basic anion exchange resin can be used for recovery and
disposal of cyanide in waste water.

Key words: anion exchange resin; cyanide; adsorption; elution



