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Fig. 1 SEM images ((a), (b)) and functional group (c) of
fibrous Smopex®—102 FG adsorbent
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Fig. 2 Effect of HNO; concentration on adsorption of Pd(II)

onto fibrous Smopex®—102 FG adsorbent

PA(ID) 5 T KA, 488 7R HNO; ¥ 1 /N
K, IKWFRBERRAR, B PaRme, KAk
Ak, S5 PA(I) 5—COOH 5i—COO I 4: & hs Hith
RAFNAEA . DL I8 T5 T TR PR 38 20 A v R A dd
B Smopex®—102 FG % PA(IL) KWK B i )14 s i IR ik
JE R BRI . B 2 v LA H Y HNOs IR FEHE K
#] 2 mol/dm® I}, Smopex®—102 FG %} Pd(II) JL-F- 5
AR, st HNO 3R EEARI T R AR 1 1A T
A2 HNO; WRFERE /Ny, g3 PAAD 2 PivE, Pt
PLF 925634 K I 4E 0.01 mol/dm® HNO; A i #E4T .

2.3 RFMIEh A ZEMR
23,1 HEfi e [A) RF R B PR 5

FEflEF[R]h 24 h, EEER 25 °C, PAADFIFILGAK
J%h 5 mmol/dm®, LA Smopex®—-102 FG X} Pd(II)
By XTI AR, LA Smopex®—102 FG Xt Pd(ID)
(1 B AW B P I ), &l 3 B, /E 1~10 min A
Smopex“—102 FG X PA(TT) [V B 256 i Fi 5] 38 Jon g A< 17
K, IX AT AL B TR IR EA Y B, Smopex®—102
FG MR MAFAE KRG, wh i) PA(D) RERS
TR 5 8 B A R T PR 1 7 R 5 T R BB, T
10 min 2 J5, WP HIBL T WETH R B iads, X nhE
& TR HOR PA(IL) 2 [A)A7 A 55 4 R R 250
240 B s 1] 2103 20 min B, Smopex®—102 FG %} Pd(IT)
PRSP LA T4, ~PHTIR B  BRAE 70%LL B, HL
H W PR IS TR ZE K 2 24 6 PR 28t AT W Sl i), 3%
AR B B I T ZE K, Smopex®™—102 FG Wi ¥
1 PAADBKE 2, 3B M EVEAT 5L #4%

3 ISR EFSERIE B AR Smopex®~102 FG WL Pd(IT)
H

Fig. 3 Effect of contact time on adsorption of Pd(II) onto
fibrous Smopex®—102 FG adsorbent
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Table 1 Kinetic parameters for adsorption of Pd(II) by fibrous Smopex®—102 FG adsorbent

Experimental Pseudo first-order o Weber and Morris intraparticle
o Pseudo second-order adsorption kinetics o
adsorption adsorption kinetics diffusion
capacity/ o/ o o/ Ky K/ Kig/
-1 -1 Kifmin™! r -1 Sl ’ —1d] 05 —1d2 0.5
(mgg )  (mgg) (mgg ) (gmg -min ) (mg'g “min )  (mg-g -min )
19.82 20.33 0.4328  0.9973 19.74 0.9101 0.9999 2.288 0.0069
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Fig. 5

adsorption of Pd(II) onto fibrous Smopex®—102 FG adsorbent

Influence of initial metal ions concentration for
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Fig. 6 Langmuir (a) and Freundlich(b) isotherm adsorption

model

F2 YRR AR Smopex®—102 FG Xt PA(IL) ) %45 W bt 7 FEASLL 2 4
Table 2  Isothermal adsorption constants for adsorption of Pd(II) onto fibrous Smopex®—102 FG adsorbent

Langmuir model parameter

Freundlich model parameter

Oumax/(mmol-g ") Ki/(dm*mmol™) R*

Kg/(mmol-g™") 1/n R?

3.378 0.0362 0.9368

0.1290 0.8311 0.9990
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Fig. 7 Effect of temperature on distribution coefficient

M 7 RTLAE Y, B R T, R 4EIRI
A4 Smopex®™—102 FG X PA(II) W Bt 73 i 28 K
T, BT DA PR R IR AN o A T X R BRI R R A
WA —AEERMN T i, SRS
SHRIBE: AH?. AS® LLAG® . AH® FIAS® JEAR
Pl 7 BIA HL MR RIS s AG® 2]
Wi —AN N BRI T IS AR, HAGE T
0, ULHAZEL M T, iR NS A RBAT . AG®
t20(10)P A 2
AG® =—RTInK, (10)

K AG® W B RE R ) 75 A 57 BEAR, kJ/mol.

W RR IR =S RS TR 3, K 3 Tl
Fit, AG/NT 0, BEHIEF4ERIL A4 K Smopex®—102
FG X PA(ID) ¥ PR R 2 R ATV, AH®=2.057
kJ/mol, K78 by AR A R B A — AN IR G R,

Fhi AR TR AT, HAE 7 R LUE H, B
LRRPRIR NN, U L AR A W B 0 I R B AN K
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AS®=47.23 J/(mol-K), & WA Pk 72 oA A% i 18K 1

=3 WIS
Table 3 Values of thermodynamic parameters for adsorption

of Pd(II) onto fibrous Smopex®—102 FG adsorbent

AG®/ AH®/ AS®/
Temperature/K 4 4 R
(kJ-mol ") (kJymol ) (J'mol “K)
288 —11.54
293 —11.81
298 —12.01
303 —-12.25
2.057 47.23
308 —12.48
313 -12.75
318 —12.96
323 —-13.21
£ A
3 g

1) LFYEIRW 4K Smopex®™102 FG X PA(IT) (¥
W PR PERERE HNOS W FE IR/ TE#TE N, 75 HNO;
WEH 0.001 mol/dm® I}, Smopex®—102 FG X} Pd(II)
(R B 23 TIE 2R 8 Ky M 142.0 em’/g, IR B A — AN
W BRIt R, 20 min B AT IR S0 BT, PR B R B
TE 70%A L, ST RIS ) o)~ 265 8% o o2 4 A ) &
s BEAE PAADWILAMREEIIIE K, AR 4EIRW R4 )
Smopex”"—102 FG i} PA(IT) {1 V- W B FEE A W84 i, {HL
X PRI B R ENBE 2 B4, Dt Smopex™—102
FG W& M T AWK EE PA(ID) (Wt s 5 T
Smopex*—102 FG i PA(IL) (11 i} fig 748 .

2) B N IR W A YE R OB AR
Smopex"—102 FG 5} PA(IT) AW A7 4 755 & oL — B Fii ol
G VKo R BT BULE (¥ Sl VTN el 1 DA K 29
FEUE R B P I B 04 20.33 mg/g 19.74 mg/g
LS04 19.82 mg/g ARH B (UL [ sl J) A
0B (R 2 AR S B i (R?=0.9999),  HL I8 - Wit b
HS SR E NS . R, LR )2
KA Smopex™102 FG WL I PA(IN) K1) 112447
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Adsorption behavior of Pd onto fibrous adsorbent from
simulated high level liquid waste

YANG Xin-xin"% XU Yuan-lai"%, MA Chen"?, GUO Ge'2, ZHOU Fang"? CHI Ru-an"?

(1. Key Laboratory of Green Chemical Process (Wuhan Institute of Technology),
Ministry of Education, Wuhan 430074, China;
2. School of Chemical Engineering & Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: Adsorption behavior of Pd(II) on fibrous Smopex®—102 FG adsorbent was investigated in order to separate
and enrich Pd(Il) from simulated high level liquid waste. Effects of HNO; concentration, contact time, initial metal ions
concentration and temperature on adsorption of Pd(II) using Smopex®—102 FG were investigated in HNO; solution, as
well as the adsorption characteristics from both kinetics and thermodynamics. The results show that distribution
coefficient (Ky) of Pd(Il) increases with the decrease of HNO; concentration and Ky is 142.0 cm3/g in 0.001 mol/dm®
HNOj solution. Pd(I) is absorbed with a rapid kinetics, and reached equilibrium state within 20 min, uptake ratio of Pd(II)
is more than 70%. Adsorption behavior is fitted well with the kinetics model of pseudo-first-order and
pseudo-second-order, controlled by the combination of film diffusion and intraparticle diffusion. Value of theoretical
equilibrium adsorption capacity is similar to measured (Q.=19.82 mg/g). At the same time, the equilibrium adsorption
amount increases but uptake ratio decreases with the increase of initial metal ion concentration. This adsorption process
can be described well by Freundlich isothermal model which is a favorable adsorption. From adsorption thermodynamic
parameters, it is a spontaneous endothermic process and high temperature is better for adsorption. Fibrous Smopex®—102
FG adsorbent will be a promising adsorbent using in partitioning of palladium from high level liquid waste.
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