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The dynamic adsorption and breakthrough model of polymer resin for VOCs
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Abstract: Polydivinylbenzene (PDVB) resin with mesopore was synthesized by solvothermal
method, the process and property of danymic adsorption of VOCs in different conditions(different
inlet concentration,temperature and VOCs) were studied. Moreover,its adsorption isotherm and
breakthrough curves were simulated with models separately. The results show that the BET
surface and pore volume of PDVB were 1 219. 1 m?/g, 1. 2 cm®/g. Compared to Langmuir
equation,its adsorption isotherms of toluene belonging to type I isotherms can be correlated with
Freundlich equation better. Under the experimental conditions,the Yoon-Nelson model was found
to fit the breakthrough curves well, and the model parameters obtained from the experimental
data not only describe the adsorption process very well but also predict the breakthrough curves

correctly,

Key words: PDVB; VOCs;dynamic adsorption; breakthrough model

AWML A% ETLEHRCRELZTE  BERB L XX EBEEESEKTL LS ZR
AU G (VOCs) , XX BRI T AKRBEHEE AR EARETAERS EHRMEE S FRER

YR B #E:2011-04-15

ESWMB WILARETERETRITE (2007C13042) ; ¥ /L5 H AR5 4 WHIT B (Y5090202)

EEBM R B, B, M BHAFLHRLE. FRFAIKXKIFEREH, Email: yezjut@163. com. WIS H . XKL,
E-mail : hhi66@zjut. edu. cn.



4

BB B TREREES VOCs lsh SR R AT A-ER . 423 -

38 H VOCs BRI, FEEEFL BB/ (<2
nm) RREESFAC, BREETLNAY S
MR FAEEECGIUEHEE —BREFE 250 T
o fxt A FRMEA RRESE. i, &R
Hoh ELA R B 7 8 MR B R AT R SRR A & L
. REHIEENES FRSYEMA. & TREY
AL R RE SE S WML TR A 5 i
LN, CH T EaRATERKBRTI AN LREY
IR B AT (B AE R M VOCs J5 T 9 L A BF
FA LU B Z A F (PDVB) A1 BHE R % B
WIEH—F, EA MK HLRER . FFE K LESH M
BB K LRI E KRR LT, EHR
B Sk & R M B8 PDVB, B BET FBi&
I H 25 5 4 , 43 B 7 288. 15, 303. 15, 318. 15,
333.15 K BE T, M SRM P HEFELHETH
3,34 %] A Langmuir 1 Freundlich W% fff %8 7
Bt T 4A Wi E iR PDVB IR VOC
SF 84T R. REE, & H Yoon-Nelson £ Xf & T
RE&EHT(RRBE.REKEMARFMHE VOCs)

i 3 725 TR B 5F o B R R AT LS A, AT 8 PD-
VB % VOCs By it i R Lt FI N A S %

1 MEE5ERFE

L1 & #H

—Z B E % (DVB, Sigma-Aldrich); & - %
THECAIBN, ¥k g4tk TH MR~ ,CP); M
Aok (THF, B EALE XN AR F, AR ;
FRES_BEE Y=FHFE@EMHELRIFNERLA,
CP.
1.2 WKAER

FRABRMTESRY. % 2 g DVBHEHET 40
mL THF &, B A 0.05 g AIBN, B FH#4 h, R
ERARNEZBAFKALE, 110 CHIL 48 h
% H . Rk ARERE B2 PDVB.
1.3 WRHIFIRIE

W% Bt ) B9 e # E B M FL & £ Micromeritics
ASAP2020C %YM Bt A b W %€ . HE & B b 3 T AR
B RA BET ik, HASERMK .
1.4 BhiSWH VOCs

BARMESGSGH VOCs k£ . SEREE
EG . BHMESHR". REAEHIERER
20—30 B RBURLIREE & B g BRI ARKIRZ,
PDVB %&£ 150 ‘CF FZ S BH 2 h, BR £ R M &
KEMLBENY: REHEAES IR, 4R 2

B, —BSHAVOCs RER, A —HBAIMBES,HE
TR 2 BRI TR R Sl 3 A R M F B VOCs i
BWE RREESRHMERSHERSL HEA
KA

J —dz

R :q HRANR %ﬂ&m‘?ﬂm VOCs WP@H&WE,
g/g;F KRB M B, mL/min; C; AKM ¢ min J§
¥ 0 VOCs JREWE ,mg/m®;C, y VOCs AOXK,
EEEWRE  mg/m*; W AR R EER, g5 A
. fft B 18] » min 2, 0% B 45 B 8] , min.

FColo

2 ZR5ITiE

2.1 PDVB &R RE

B 1 HE RSN N, BH-BHESREMTL
RO A 1 FH AR MV EKHE
B, B7E P EE B —A 0 B RS R, X 8
Fra R M A AFENLEE. AE 1WA LLE
HALRBFE LRI HERRTT 4 om K4,

800 -
700 |
600 |
s00 |
a00 |

R /(em® - g™)

300

200
100
0.0

02 0.4 0.6 0.8 1.0
PIP,

@

«nm™)

fem® - g

dv

digD

2—4
0- ' IL i

0 5 10 15 20 25 30
FL&/nm

(b)
@1 PDVBEIN, Bit-BiHEBKRMALIME
Fig. 1

N, adsorption-desorption isotherms and pore
size distribution for PDVB
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12 em®/g, RN LRI H PDVB R E R A%
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i fH— 2.

%1 PDVBRIZHSE
Table 1 Structural characteristics of PDVB

% B 37) Sper/(m’ + g™") Suica/(m? =+ g7

Viore/ (cm® < g™")

Vomiers/ (cm® » g7 1) D pore /nim

PDVB 1219.1 56. 8

1.2 0 3.9
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Fig.2 The experimental and simulated adsorption iso-
therms of PDVB in different temperature
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Table 2 The parameters of simulated adsorption isotherms of PDVB in different temperature

B T/K Langmuir #1812 ¥ Freundlich #1 % £ ¥
qm K. R? K¢ n R?
288.15 0.240 8 0.001 1 0.920 4 0.004 8 2.295 2 0.996 3
. 303. 15 0.154 6 0.001 2 0.898 3 0.003 6 2.378 1 0.994 0
TR 318.15 0.109 4 0.000 7 0. 960 2 0.001 0 1.947 ¢ 0.999 2
333.15 0.080 6 0.000 5 0.977 3 0.000 4 1.741 6 0.992 1
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Fig.3 Experimental and predicted breakthrough curves

of toluene with different temperature
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Table 3 Values of K’ and R? at different conditions

KI
T/K FEE%{%/ 7/min . {] R?
(mg+*m™%) min
1 500 218 0.046 4 0.992 3
288.15 3 000 153 0.090 0 0.970 5
6 000 104 0.093 4 0.987 9
1 500 149 0.082 0 0.990 9
303. 15 3 000 94 0.123 5 0.986 6
6 000 68 0.126 1 0.977 0
1 500 85 0.126 4 0.992 4
318.15 3 000 63 0.146 1 0.992 8
6 000 47 0.1690 0.950 1
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#R LB Yoon-Nelson W i #61 BU X % 43 F % B 494 i
PDVB 7E R [H{8 B A [F) iR B vk B8 & 14 T sh A R Bt
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* 4 Yoon-Nelson EEHHELHEMLBELE

Table 4 Comparison between the parameters of Yoon-Nelson model and experimental data

REWE/ r/min t,/min ¢, /min
/K (mg + m ) SRE  ERE SRE  BLE TRE  EkA
1500 224 218 167 170 261 264
288. 15 3 000 150 153 128 125 173 176
6 000 105 104 76 80 126 127
1 500 149 149 120 123 177 176
303. 15 3 000 93 94 75 76 111 113
6 000 73 68 46 50 85 84
1 500 84 85 66 67 102 101
318.15 3 000 62 63 47 48 80 77
6 000 46 47 31 33 56 60
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B A 30 000 mL/Ch - @), KEIRE X 303.15 K i
ZOT HITRMFEELRMTERREL, BEL
RINE 5 B,

£5 FEVOCsKK MR &
Table 5 Values of K’ and R? of different VOCs

T/K l:$-¢.3; 94 BHE  o/min K'/ R?

(mg * m™%) (min™!)

B2 149 0,082 0 0.990 9
B FFE 434.24 0.0233 0.973 2
W=EH% 608.79 0,.0157 0.994 3
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Fig. 4 Experimental and predicted breakthrough curves with
different VOCs
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