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Thermodynamics of Phe Absorbed by Macroporous
Polystyrene Resins in Aqueous Solution

WU Guo-guang, FU Yong, PENG Qi-jun
(School of Chemical and Material Engineering, Southern Yangtze University, Wuxi 214122, China)

Abstract: In this manuscnpt, -the phenylalanine adsorption isotherm with D4020 macropo‘rous
polystyrene resin in aqueous solution . The results indicated that Equilibrium adsorption’ data
could be well fitted to the Freundlich equation. The adsorbtion capacity was increased with
increase of the concentration of phenylalanine was determined, when the concentration of NH4 Cl
>1. 0mol/L,the influence of NH,Cl was diminished. The adsorption capacity was changed a lot
when pH<(5. Then educing the expression of the adsorption capacity Q about the parameters
temperature and ion intensity of NH, Cl.
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$ER B 5 L R RS 1 K 43 S T A o
#) L-Phe fl Asp 7% T RIFHIBIR. LPhe BT
b TR TR A B R M 0 3
i 2 R, 9 PR T 4 4 0 LR A A
D4020 Xf Phe 47 KHHF 3¢, 55 WE B DL020 Hi i
X4 7 EL B SR Asp B9 B AR/ AT F Phe
ATLAZ W, D020 WHERE Phe BHF 4 b 5 BIF 4.
4 LIRS 1 5K 53 B8 BT 37 EL i S o 40 L-Phe A
Asp, fE# MH 1 2% BEBFST T DA020 A4 BT B 37
| EAHEEC Phe MK

1 #MHE5F%

1.1 FEXRHFEMEMH

D4020 # g B FF K2R ) 2 4t; 754 %5
WA Ve BT LI E AR s
1.2 WERALE

SHNEERMIE 5~6 h, KB IE+REH
LA LT e . EARES I 4%/ HCLA 420
NaOH B# 25 %% 2 h, BEAEBF KKK T
.
1.3 MSRMEE

WAE X Phe MW B R F# S, MERMARBR—
ERTBA G WIS A TR RS ImA—
FEEFM Phe HMLBEHE A, A 0.5 mol/L
NaOH 2 HCl ¥ % pH . LRAHEBEKRS
BT, SEBR AL AR IR B th BF R B SR R B B F

05 BT PR A B BE TR BUE Phe W
Q={&=CV o))

KF,Q B EHHRME (mg/g, UTHISRE); V
BB AEB(L); C, & Phe ¥1 4 i & % & (mg/
mL) ;C.f& Phe - # i 9 if B ¥ ¥ (mg/mL);m 2
BFBRMIERE .

1.4 Phe B9 &

Phe ZE464h B2 K A =257 nm T A 5 K W% W ¥
£, 7E A=257 nm FHE Phe % B X % J6 BE B %
%,y=0.892z+0.037 2, Mi% FE $ R*=0. 998 6,
PRERZE 0.72%,

W B 5 B - 4 5, B L E W, RSN RO
52 WS WP Phe SE4 WK B, IR #E Phe AW BER
184 ig % Phe 97 %45 % M & Q.

2 #R5itk

2.1 pH %t Phe BBt 59 % M
4y BB DA020 #BE 0.5 g, 5 25 mL pH 45l

#2.5.7.9.12 ) Phe KFWIR A .25 CTHHER
PR (r=100 r/min) 4 h, % M ik 274, 4 2 A& 1
P f R M B pH 0L, BB 1 ATH#E pH<S
B, Phe 7K 7 ¥ 6 R BE 7 380 i % B 2 BH B8 AT 0 K

pH>5 B, IR B B BE pH AR AR AHEA.
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Fig. 1 The adsorption of Phe in different pH value
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Fig. 2 Phe adsorption isotherm with D4020 resins in
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2.2, R

4y BB D4020 4 fE 0.5 g 5 25 mL ¥R &
WREAY B R 1.2.3.5.7.10.15.20 mg/mL # Phe
KEBEWIBES,pH=5.0,25C FTHEBEK (r=100 r/
min)4 h, B HHA P4, B2 ME 2 A i) Phe K
MiEmek., B2 %8 ,Phe WRMERLRET L &
B % E L, R A Freundlich # Q=KC'""#l&#%
W %R, BRSRBMFE Q=17.351C" ",
F(EB R =0.989 7, H P Q AWM E (mg/g),C
-5 3% B (mg/mL)
2.3 BEXNBMHEBEZNOKE

43S BL D4020 g 0.5 g, 5 25 mL REWEE
48 1.2.3.5.7.10,15,20 mg/mL ) Phe /K&
WIRG ., pH=5.0,7E{R B4 Bl 2 25.30,35.40.45,
50.60 C F{ERIER (r=100 r/mind4 h, % 5 Z
4,153 NE 3 Fras 9 Phe 78 R FHE & T #R B
HRK,

HEITH.EERENAR, RHEBHET
R, 2B D4020 # i % Phe MR B 2 04 i 4 2R K B
i3, D4020 W AE X Phe WK M SRELEHE T L
BB 28 2, Al Freundlich 5# Q=KC"" %
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Fig. 3 Phe adsorption isotherms in different temperature
K= 0.000 3T?—0.297T + 73. 240,
R*=0.9852; (2)

1/n=—0.133T+47.191, R?*=0.9847, (3)
2.4 NH,Cl X} Phe 3 # % B 3 59 ¥ Il

BTSSRt &HF K&K NH.CL#Ed
INBEAEE M 48 NH,Cl B RE 424 50 mg/
mL, K& # NH,Cl £ 7E &% Phe 85 R fit & 7= 4
RKBEW.

43 B D4020 g 0.5 g, 5 25 mL ¥ 4H A&
WK 10 mg/mL i Phe KB MRS » 3 NH,CI
WRE4r#4 0,0.2.,0.5.0.7,1.0,1. 5 mol/L,pH=
5.0,25 C FHEBEEK (r=100 r/min)4 h, &% 3
T4, 5B ME 4 FTRH Phe RIFSERE.
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Fig. 4 Effect of NH,Cl concentration on the adsorption
capacity
B A 4 A7 &1, NH, Cl £ 7E %+ Phe - 85 % ff & =
ATRXEE W, Y NH,Cl HEXE 0.7 mol/L
B, Phe - 45 W Bif B M 35.562 mg/mL g mB T
44. 653 mol/L; % NH,Cl ¥k E 5% 1. 5 mol/L B,
Phe 45 W Bt B M| T 46. 787 mol/L, 38 fin 4
BETRE.
NH, Cl g 35 6 % B , ZEFT 3T L E B P e & 8
MR . Bk, BRAEFRE IR NH,CI
%t Phe -85 1% B B 69 R M

=15,z @

Hp C.—BHBPEHETHEE(mol/L),Z, — &
FHTE. :

4y BB D4020 8 0.5 g, S BB M T A%
FE&E NH,Cl R E®RE N 1.2.3,5.7.10 mg/mL
i) Phe /KB 25 mL IR & . BRIV T HBEBE TR
BE4% Kk 1=0.0.2.0.4.0.6,0.8.1.0,#% pH=
5.0, 25 CTF{EHB#EKEK (r=100 r/min)4 h, & K}k
ER

M FH Feundlich ## Q=KC'", % K SAS9.0
A 25 CoARFME FIRET Phe 1% 8 R K
2, AR A Feundlich B4 K 5RE

T ERFHARERR:
K=—0.278*+2.3911+6.544 R*=0.972 2

5

D4020 # g % Bff 5 X & NH,Cl f#7E#J Phe &

Wt , A Freundlich F B REARMKAHFHEXR,

FERPSE K ANESREAX MESEFRE I

AXRBMK=f(T,D, MmNH,CIHEFREIS

BET EX,BHETH K= (T,DYVHER TH
I #7508,

B K=f (T, D=f (DX f£,(T) )
Fril, 7 pH =5.0 B}, D4020 M EEXF & & NH,Cl
9 Phe ¥ ¥ B B e A R ATHE AR -

Q= (0.0003T?—0. 297 T+73. 240) X
(—0. 2801*+2. 3911 +6. 544) C 13T+
(N
B EXHERPEHRMER Q) SEMEHTI
g (LED,HMRENT 10%.
1 BHARTMESENEGLYE

Tab.1 Comparing of calculate and measure value of absorb

adsorption
KT Cem./ QitEME/ QLWME/ X
(mg/g)  (mg/g) (mg/mg) BRE/%
329 1.0 1 68. 381 63.533 7.090
329 1.2 1.1 71.183  64.795 8.974
348 0.2 2 76.494 68.912 9.912
348 0.3 3 78.958 81. 341 3.018
346 0 2 79.442  72.280 9.015

2.5 D4020 #3155 R i Phe B42 3

R E— 8, LKA AH AT Van’t Hoff
J# i+ 8, Van’t Hoff 7 RSB HB T K. 1g(1/
C)=IgK+(—AH/2.303RT);&H R IS K ¥
(8.314]. mol™*. K),C. Phe W -4 W Bk, K
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FER. UR—REE QB lg(1/CHX 1/T £
EH, HEXMFRITE AH BRI T 2,
%2 REAHHEHEROTK
Tab.2 The change of AH with adsorption capacity

Q/(mg/mL) AH/(k]/moD)
5 —31. 160
10 —24. 857
20 —18.553
30 . —14.572

B3R 2 J1, Phe 7 D4020 4 i b i) %% Bt 43 22 &
HRE, HEXHERKE /DT 40 k]/mol, KRR
B AR R B . R, AR B E
W B B 38 K T /D X B R B T D4020 WE R
T B A 359 53 P B 3 - 7E T B O 6 4T B, S R B
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