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Performances of Different Pore Sizes Resins for COD Removal from
Biochemical Tail Water of Petrochemical Wastewater
XIAO Gu-qing, MENG Qiu-dong,  WEN Rui-ming, ZHOU Pan-deng
(College of Materials and Chemical Engineering , Hunan City University, Yiyang 413000, China)
Abstract: The effects of pH, initial COD concentration, adsorption time, temperature and resin
combination on two kinds of resins (D301 macroporous resin and H103 hypercross linked resin) with
different pore sizes for COD removal from biochemical tail water of petrochemical wastewater (BTPW)
were investigated by static adsorption method. When the pH of BTPW was 8.38, the COD removal
efficiencies of D301 and H103 were the highest. The COD removal efficiency of D301 was obviously
higher than that of H103, and the intraparticle diffusion rate constant k, of D301 was 4.19 times that of
H103. D301 tended to adsorb macro molecular weight pollutants from BTPW, while H103 tended to
adsorb small molecular weight pollutants. The pore size advantages of the two resins were
comprehensively utilized. Compared with a single resin, the removal efficiency of COD by mixture of the
two resins with different pore sizes was higher. When the initial COD was 65.7-328.7 mg/L., the COD
removal efficiency of D301/H103 resin mixture was in the range of 64.31%—85.03%.
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BYEY T ALK AR Z g
okt RS AR R R AR . Ak
JE K — MR P A AT A B, SR 5 SR FH IR 480/
FUEARIE AT b . SR A A IF AN BE
UEA AR E Kt A B 15 G B0 IC A | R K AR X
T 2 H 25" B HEROR I

COD J& A 1L K 4L /K (BTPW) 1 = ZE1FAf
fe bR, NATH A Fh 5 2 R B AR TS K R (9 COD MR B2
THIA 75 KA PR T 2B AEA 2, e b2 48 4k
AEAEAL AR & 5 7 A A B R ) Al R
TR REAE Gy w15 g e . 5 Ay A
Lt W B2 — 7 5 L 2 R B TS 7K COD Y
IR IR R —FheE PGB H AR B ) 2 P
BRI TR

MEAER AR DA R AP FLIBREE R L SR IL
R B R PR SRR A T K Ak B R Y A Y
RSO D301 B SR — i 28 L1 55 e R LA
g, AL AR FLEI R AL 32 s H103 iR 2 i
AU = SR A , AL AR o0 A LABL o =1 4
JEFLAR S5 i W B RE O R ZE R . WUk, EHF
5% T BRI [RFLAR R A 22 Br BTPW H COD BYASR,
B IR P ALK AL KRS
1 M#EF%®
1.1 REHR

D301 W T LB — B R EA R 2w, H103 14 T
FIFR2AAE T BTPW 0. 22 pum VUG &M
Bty , of U8 5 BTPW &2 B4 (5, H COD 24 328. 7
mg/L, pH {H M 8. 38 ,UV254%7 3.39 cm™,
1.2 WRBfsEEe

TEJEA 50 mL BTPW R4 JEIR HP i A — & A%
JI§ , BTPW 4] iy COD ¥ £ R JH #f BV 42 il 7E 65. 7~
328.7 mg/L.. K H,S0, il NaOH ¥ 15 BTPW [ pH
B, W RS ST 36 7 152 T B2 1 U R 3 T s 1oz 8 31
7 o IR B i Aok g, DU U COD
1.3 SHmBRAE

B i FL 45 4 SR FH BL 2% 1 FRURIFL AR 0 A D Y
PEATREIN , BTPW H COD $2¢ BESCHiR [ 14 119 5 ¥4 2547
KD, UV 5, R RS RT UL A6 e BT A T AN
2 #REIW®
2.1 WEERHER

D301 # I i8) He 2 1 AR 16. 25 m*/g (A K61 13

LR WAL, FLZE M 0. 08 em’/g, 1 FL1E N 10. 7
nm, &L 32 e i R 4.5 mmol/g ; H103 # A5 A9 bb 2 1h
LM 1069 47 m*/g, L H 3R T ALk 458. 64 m/g,
LA R 0.95 em’/g, VB FL4E 0 3. 55 nm, A8 4 &
S0, H103 14 L AL i AR 7 BT FR Y 42. 88%, D301
J& FRALW G, H103 & T8 5 22 e g L ik FL %K
wZ,
2.2 pH{EX COD XTI

7£ 50 mL BTPW F1 /i1 A 0. 5 g IS AR, BTPW
WItE COD He & 24 328. 7 me/L, I8 & K 25 °C, Wt 72
h J 35 A, pHAAE XS BTPW H COD 22 5 2 4 52 1)
WE iR, Al%n, 24 BTPW (1) pH M 8. 38 B,
D301 F1 H103 X%} COD 1Y % Br ¥ i . D301 455
Bl B4 S L 24 BTPW A9 pH {H K F 9. 45 I5F, i Wi b
OH 384+ D301 1 (1 B 25+ 28 37 #5, D301 X COD
B L BRI B TR, 24 BTPW (Y pH {E Jy B2 M,
D301 Xf COD 1Y 2 B AL, X & P D301 H g2
FAERMER WA 5 46, —NH, 5% H 2
A A —NH,, HIl 55 1 243X BTPW Hg HLY 1Y i
BHBE J1 . MRYESME T, H103 XF COD Y = BR FIEA
HeFe AT . H103 ZIEWAMER R, BTPW H g St s qy
BLY AT BETE TR 25 7 fif 25 RS, AR T H103
XFFCHEAT W B, H103 ZE 88 1 2% 74 & X COD iy £ B
R A I

50
45 = D301
-+ H103
40
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Fig.1 Effect of pH on COD removal rate
2.3 %A CODIKEXT COD X R
7£ 50 mL BTPW H LA 0. 5 g IR AWM, BTPW
1 4y COD ¥ Ji 45 il 78 65. 7~328. 7 mg/L, pH {H N
8. 38, WZ 72 h J5 A B, 9] 4y COD ¥k B2 Xt COD
EBRREZ W 1. o] LA IR AR, D301

- 08 -



www. cnww1985. com H A, 5 R R ILRKR S & R B AL B K AL EK T COD g R %38k FHT1H
FTH103 X%F COD 1) 2 B3R Y Bl iy COD ¥ JE (14 30 4, (D301) 50
A . AR G COD ¥ J 14 F , D301 K AL A s Zhobspnnn |,
gt COD 1 25 B 5 W] 125 - H103 3 125 52 Al — 20 +CODRMMID | ¢
ORI H103 IiEfLZ , BTPW H & A 1K 3 +15 ‘zls 30 %
Yl 5 B B A 103 P SELIE . <, 20 2
> o
F1 44 COD KA COD XM R S 0
Tab.1 Effect of initial COD concentration on COD
0

removal rate

=
BRI | B0 CODRIE gL |y Pt
283K |298K|313K
65.7 66.42 | 65.27 | 62.81
131.5 65.59 | 63.08 | 61.03
D301 197.2 62.76 | 61.01 | 59.08
262.9 59.03 | 57.71 | 56.66
328.7 51.19 | 47.29 | 46.03
65.7 47.67 | 44.57 | 39.95
131.5 44.15 | 38.09 | 32.09
H103 197.2 40.32 | 36.01 | 31.45
262.9 36.69 | 32.89 | 29.62
328.7 28.72 | 25.61 | 24.29
2.4 WRBETEXE COD KRR RKIF M

1£ 50 mL BTPW HH il A 0.5 ¢ {2 S5, 91 4
COD ¥ & 2y 328.7 mg/L, pH {H & 8.38, i J&¥ K
25 °C, W BB ] X5 COD 2% o3 356 114 5% 1 01 /&1 2 Jp 7
AHT, D301 324 21 -y o7 75 15 18] 2 20 h, H103 35 £
i T 7% BB TRD A 72 he

0 10 20 30 40 50 60 70 80 90
t/h

B2 R A E)SE COD 5 M R i B
Fig.2 Effect of adsorption time on COD removal rate

K AU — G R R ME O R R AR
T BT D301 Al H103 224 BTPW Ff COD #E£ 7
A, WA SEIL R 2, FIAN, D301 A1 H103 £ R
BTPW H1 COD £ 1 — 9 2R 5 B A IURL N 4 1
T (R*>0. 99, K5 7K F- P<0. 000 1) . D301 2= COD
AR R Bk, KT HI03 By 0k N9 U D301 A
H103 2555 COD BB 3 B8, D301 0k: PN 3 s %
BBk, O H103 UKL 4 H0H 228 00 4. 19 £
D301 (A 1 52 B 280 L/NF H103 1Y, = B
D301 KALW AR b H103 # &5 38 A A X CoD 1y 2%
BRECR P, D301 L fLAIRFL R 3, BTPW Hrig
Wik A D301 HrAL AR AL P BIH 71/ s H103 4 K
L, 15 g W vE A H103 ffL P BB S k. I
I, D301 %F COD By 2 BRZ T H103,

F2 WMIEERR COD MBI ESE
Tab.2 Fitting parameters of COD removal by adsorption
Wi H _ﬁ#ﬁﬁ%ﬁﬁ _ﬁ;ﬁﬁ%ﬁﬁ _ ﬁﬁ%ﬁﬂﬁ&
k/h! R P k. /(g-mg'-h™) R P kJmg-g"-h*) | L/(mg-g™") R P
D301 | 0.1488 | 0.9979 | <0.000 1 0.016 6 0.9695 | 0.006 4 7.212 0.1096 | 0.997 1 |<0.000 1
H103 | 0.0452 | 0.9939 | <0.000 1 0.018 1 0.8993 | 0.0009 1.723 3.8480 | 0.9958 |<0.000 1
Tk ky ke 53500 D UE— G R A 5 R N A HIGH R 5 L R R R B S8 R G RGP
SRR K-

2.5 BEXCODEBRZEHZN

7 50 mL BTPW il A 0. 5 g 2 ZSH 5, BTPW
W1 4R COD ¥k 2 4 il 78 65. 7~328. 7 mg/L, BTPW [
pH {E M 8. 38, Wt 72 h J5 ik 2] -7 , 16 % X} BTPW
o COD L BRFR B WA 3 i . Al %0, 4 [F 90 4R
COD ¥ £ 2144, D301 Al H103 XF COD A4 2% (% 4
Bt T, B T v T A . D30T X5 HILA A 8 o (A
COD i) K T H103. B 1 i, D301 F H103
XA B 1 W e et T B, SR WK IR G R T D301 il
H103 W FA LA , B i it 72

30
25
7020
=18]
ELS =283 K(D301
=10 = 298 K(D301
+ 313 K(D301
S + 283 K(H103
298 K(H103
o + 313 K(H103
20 60 100 140 180 220 260
C/(mg-L™")

E3 REXAYYRMHER
Fig.3 Effect of temperature on adsorption capacity of

organic matters
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¥ F Freundlich J7 72 1 Langmuir 7% D301
FITH103 W A LY 0 SR & BT LG A S5

TS i Xk A AL 1) IR RS 340 g B R IR o g, T K
Bt 8 T o 1T ARG, ) DA it A R PR R I

WLZ% 3. WAL, Langmuir J7 2 7] A4S #4534 D301
1 H103 XF 48 HL0 79 W% BfF (R*>0. 99, P<0. 000 1) ,

HHLY S . D301 W JEA LYY ¢, A1 KB =
F H103, ¥ D301 X} COD 1Y Z<BRAUR 4,

®3 BHETHOBESH
Tab.3 Fitting parameters of organic matters by adsorption
% H JEREIK . Langrtlrlirji7F% : Freundlich jii%
q./ (mg-g™) K./ (L-mg™) R P K n R P

283 88.81 0.004 1 0.998 1 <0.000 1 0.710 1 1.342 0.988 8 0.001 4
D301 298 77.16 0.003 8 0.998 8 <0.000 1 0.664 7 1.324 0.988 5 0.001 5
313 68.92 0.003 3 0.998 7 <0.000 1 0.637 4 1.315 0.987 1 0.001 8
283 55.81 0.002 8 0.998 3 <0.000 1 03355 1.295 0.989 5 0.001 3
H103 298 49.68 0.001 6 0.999 0 <0.000 1 0.199 4 1.191 0.983 6 0.003 5
313 41.03 0.000 5 0.999 0 <0.000 1 0.116 3 1.092 0.9872 0.001 8

TE: g, IR AL R B K, K B 0 R E S G RN LG 258G PSR KT

2.6 D3017F0H103 &k COD By#1IE

K AR UE S BTPW 43 1 4 40 AN [R] 43— T 1 1Y)
25y, Fie AR [ HR AR 35 21 W B SF- A , 2043 4 JoT H X
COD F1 UV, KBRFRHEM WK 4, FTLLE H BEE
HA3 5y T R B9 30, D301 XF COD Y 25 [ 383 i
H8 K, 1 H103 X COD 9 2% bR 328 W B AR . H6 4
T Y LA A B o RN 2~6 £

I BAE R fe A, D301 A FLAR LA HRFLARTR LR
Sy W BTPW rf il K4y F it 15 44 . H103 A K
L, 2 BNy RS Y . ST BTPW
I3 TR 3 000 u Y75 YL, H103 X%} COD Ay 2=
B A, X2 T H103 & A KL, 4T
RT3 000 u 75 G4 B8H 1, PR X LA g
H103 4 Iig W Ff -

F4 HH D FREXTCODFUV,, KEBREH M

Tab.4 Effect of component molecular weight on removal rate of COD and UV,

o ; W B COD/ | A FfHE COD | COD 2:BR V) W B fS uv
WamFRimn | PR , L L . o
(mg-1") / (mg-L™) /% UV,./ cm UV,.,/ cm LBRH%

1000 D301 287.3 197.0 314 0.723 0.300 58.5
H103 287.3 214.9 25.2 0.723 0.471 34.9
D301 181.7 117.1 35.6 1.387 0.366 73.6

1 000~3 000
H103 181.7 141.3 222 1.387 0.948 31.7
D301 1515 80.2 47.1 1.640 0.244 85.1

3 000~8 000
H103 151.5 128.3 153 1.640 1.300 20.1
8000 D301 274.8 142.2 48.2 5.756 0.792 86.2
H103 274.8 234.4 14.7 5.756 4726 17.9

Bl BTPW 414343 0 52t (9 385 i, UV, 3 3 3
K, 2 W43 o i R 1 A1 4% B 07 AL A P
Z . D301 XF UV, 19 2 bR 232 BE 53 J5T 2t (138 Jn iy 3
K, H103 X UV,q, 19 2 B 2 B 43— JoT £ (04 38 0 1 ik
/N PR IR XT UV, 19 L BRI & T X COD iy 2
B, %2 T D301 FIH103 ¥ LA IE 246 B4R,
PIFPB R B 2R rp ) KRR S BTPW Hh 35 & ik &
YIARIAAEAE m—m AR PR g8 2 - VR FH 25 Bk
BTPW Th 5 & 1546 A 1, AT 25 Bk COD .,

D301 F1 H103 Wz Bt i J5 B9 FL &5 4 @7 , D301 1Y
Fb 2% 1 R p W B R Y 16. 25 m¥g B 2 W R Y
7.91 m*g, L4 /1 0. 08 cm®/g % % 0. 03 cm’/g, {H
FRFR S LA 53 A JC B B 25 55 s H103 19 L 2R 1R
1 069. 47 m¥g [ % 1 025. 69 m¥/g, L% H 0. 95 em’/g
R 25 0. 93 em®/g, W BFF AT JE H103 f L 3 i AR L&
W /0N L A0 H103 19 st FL b 2 T LRI B FL AL 25 B
A, 435 1 458. 64 m¥/g.0. 21 em/g 1 % 840. 28
m?/g.0.37 em*/g, H103 W5 Y5 , FLA% o W b
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B F R B ILIRR S 1 B AL JE K ALK T COD 8 2R

%38k FHT1H

BIAY 0. 94~110. 85 nm 725 4 0. 91~99. 59 nm, H. H103
TE0.91~1. 2 nm Ju B N AL 3G . BTPW
BT L4 AT LA R B 2 A H103 ) fRFL | R
Jii H103 (i fLAE A3 5 /N . BTPW H (145 HLA 7T 4%
W B E A H103 59 H L (2~50 nm) , A\ H103 1% [} iy
Je L 3 T RRUR AR FL L 2% 8 35 38 K BT, H103
W BRF I A — S v LA IR B A8 A T AL
2.7 D301F1H103HEXF COD HIEBRR

7£ 50 mL BTPW HAIIA 0. 5 g BB , #2241 [H]
FR A 5 B I BT e L DEAR B PN 0. 5 g WA
JE , FE AR RIS Gk 2 W B4, D301 F1 H103
AN BTPW H COD iy =B anE 4 FiR .

D301/H103

80 = H103/D301
® D301/D301
70 m HI103/H103
8 60
o 50
40
2
S 30
20
10
0
65.7 131.5 197.2 262.9 328.7
Cy/(mg-L7")
E4 D301F1H103 A&k BTPW H1 COD HIZLR

Fig.4 Removal efficiency of COD from BTPW by
combination of D301 and H103

M 4T LA Y, 24 BTPW (9] 13 COD He Ny
65.7~328.7 mg/L B, B R i 2 & % COD 1y 2 R
F i KB /ME YR N D301/H103>H103/D301>D301/
D301>H103/H103, BiFPAS R4 g 41 Lo [R] b fig 21
A X COD R BRF AR, Ik, nT A D301 1y K
FLEGE AL U B 43715 4« 9, PR H103 19 i L 45
Fa W B /N33 15 G, LAk 0 256 ) FH Rt i L
EAPEFEE . T D301/H103 414 e H103/
D301 ZH & %t COD By 2 B F8 0K, Atk S 4 1] D301
W {315 e 1, DABE AR K 4315 G2 %t H103
R i FLIE i B 2E LA, 5853 K 45 H103 X5 QL ) iy
EBRVER . £ G R PR i 00 LA DL 3 FERI U6
COD #¢ £}y 65.7~328.7 mg/L 214 F , D301/H103
ZH A X BTPW H1 COD 125573 64. 319%~85. 03%.
3 &

A1 HF H103, D301 % BTPW H1 COD 1) 25 B i
AL, H COD ZBRA m o D301 fiil [a] 10 B K 43

4N
7

FI5 5, H103 4 2 3SR B A ) T W B N4 T8
YWy 2R AR IR A FLAR O #, D301/H103
R REZH A% COD By =B R 5 .
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