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Table 1 Typical Properlies of adsorbents

JDW-| JDW-2  Duolite 5761
Surface area (m’/g) 196.¢ 60.9 717
Moisture retention { %) 60.8 41.7 36.8
Phenolic hydroxyl { mmol/g) 1.95 3.7 2.37
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Fig. 1 Rate of of the sorption of VB, on different resins from
water

Initial concentration of solution 500 mg/L; Temprature 298 K;
Resin loading(dry) § g/L
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Fig. 2 Test of Eq.(2} for sorption of VB,; on different resins

ATH-ERRT TR, RN B
ke EY AT
In(l - a) =~ kt (2)
a NEE KB F BB ISR &k, T H
ERNEERR
HTHROQIAT k,, B RHRESR
TR EESRIENRMERELX . H (1 -q)
e EEARE 2, A 2 ATLLEH JDW-1.]DW-



66 B4

2004 £

2 . Duolite S-761 W Fft VB, 72 517 « H 0~0.69.0 ~
0.43.0~0.46 WEARFHHREEAH XE(BF
mMEMEANIREEERERTEREXR). B
Bk, FITFE 2. BRUEN « HRNKERE
Bt FRE VB, I BRI B VB, R &
Z REFBEQBELEXERK.

ERT EEREERY k, SRMEERNE
P BRI, VB, 78 R R P A AR X
8 (Relative diffusivity)B] DAM &, T8, H{E
wF TR 2P . AUAFLFREHN VB, TE JDW-1
i i # B K, T £ Duolite S-761 H H AT
IDW2 PAEHHT A, X SRIEM X RH,
SXERBEMNSEEX.IDW-1 FKEMLE
HEHES, Bl vB, EHP R T B R,
IDW-2 B # R A H Duolite S-761 4% & 11 By B &
EBRAEKE BHEOHRE=EPE/IN . BE
S FHA #E E Duolite S-761 3£/ .

Table 2 Sorplion rate coefficients and relative diffusivities of YBy; in

resing

Sorhate/Sorbent k,(h™ ") Relative diffusivity*
VB,,/JDW-1 1.412 1.000
VE,,/JDW-2 0.114 0.081
VB,./Duolite § -761 0.304 0.215

* Relative 1o sorption of ¥B;; in JDW-1
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Fig. 3 Sorption isotherms for VB,; sorption from water
Equilibrium period 24 h; Equilibrium temperature 303 K;
Resin loading (dry) 5.0 g/L
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Fig.4 Fit linear of the Langmuir isotherm (Eq.3) were
determined by least squares fil
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Table 3 Parameters of Langmuir isotherm (eqn.3) for sorption of VB,

on different resins

Sorbate/Sorbent A (mg/g) K, x10°0{L/g)  Correl. coeff.
VB,,/IDW-1 84.0 1.032 0.99803
VB,,/JDW-2 36,3 0.775 0.99646
VB,,/Duclite S-761 31.7 1.645 0.99718
“0k u JDW-1
o) » JDW-2
g 60+ A Duolite 5-761
ak
& sof .
= e,
g 401
8 30r
=
& 20F
L 1 " 1
1 2 3 4 5 6
pH

Fig. 5 Eflect of pH on the sorption of ¥B,; on different resins
Equilibrium temperature 298 K; Equilibrium period 24 h;
Inital eoncentration 500 mg/L; Resin loading(dry) 5 g/L
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Fig. 6 Effect of the sorption of VB,; in different concentration
methanol water sotution{ V: V)

Inital concentration 500 mg/L; Resin loading (dry) 5 g/L;
Equilibrium temperature 298 K; Equilibrium periord 24 h

Table 4  Stripping effect of VB; from phenolic resin adsorbents with

aqueous methanol( X % )

CH,OH{ %)
0 20 40 60 30 100
JDW-1 0 22.1 61.6 76.7 92.8 B80.9
JDW-2 0 10.8 65.7 76.5 97.5 96.9
Duolite 5 -761 0 12.1 520 69.9 875 985
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Fig. 7 Effect of the sorption of VB;; In  different

concentrations zthanol-water solution{ V: V)
Inital concentrations 500 mg/L; Resin loading (dry) 5 g/L;
Temperature of equilibration 298 K; Equilibration periord 24 h

Table 5 Smipping effect of VB, from phenolic
adsorbents with aquecus ethanol( X % )

CH, CH, OH{ % }
] 20 40 60 80 100
JDwW-1 0 47.7 92.1 853 91.8 440
JDw-2 0 529 97.5 8.0 100 56.8
Duclite §-761 0 67.8 883 78.5 8.9 31.2
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Fig. 8 Dymanic sorption curves of ¥B,, column of JDW-2
BY=5mL in 10 mm I.D column at room temperature; Flow
rate 1.15 BY/h; Initial concentration 1000 mg/L
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THE STUDY ON THE PROPERTIES OF ADSORPTION OF VB,; BY
PHENOLIC RESIN ADSORBENT

WANG Zhong'* ,SHI Zuoging’ , SHI Rongfu’ , FAN Yunge’ , YANG Yizhong’
(" Department of Polymer Materials and Engineering , Shenyang College of Chemical Technology , Shenyang 110021)
{* The State Key Laboratory of Functional Polymer Materials for Adsorption and Separatior. ,
Institute of Polymer Chemistry, Nankai University, Tianjin  300071)

Abstract The adsorption of VB,, was studied by using three phenalic resin adsorbents: JDW-1,JDW-2, prepared in
the laboratory and a commercial product Duolite $5-761 under static and dymanic conditions . The experimental results
show that JDW-1 is superior to Duolite 5-761 in adsorption of VB, (the saturstion adsorption capacity of JDW-1 for
VB, is 84 mg/g dried resin) . A semi-empirical rate equation adequately fits the sorption rate data of VB,; in the
initial period, till about 43% ~ 69% of the equilibrium adsorption. The equilibrium adsorption date for phenolic
resin adsorbents/ VB, systems showed good agreement with the Langmuir isotherm equation. The correlation
coefficients are larger than (.99. The adsorption of VB, therefore is monomolecular adsorption. Experiments of
stripping VB,, from JDW-2 resin with 80% aqueous methoanol showed that 92.20% and 95.93% of the adsorbed
VB,, were removed at 4.2 and 6.4 bed volumes, respectively, { the desorption rate was 1.1 BV/h) . It implies that
phenolic resin adsorbents own excellent desorption performance, and it is good lo use 80% agueous methanol as
desorption solvent for stripping VB, from JDW-2.

Key words Phenolic resin adsorbent, Adsorption, VB,



