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Establishment and Application of Gaseous Chlorobenzene UV-Photodegradation

Model
WANG Can> XI Jin-ying, HU Hong-ying, SHEN Ru-qiao; LIU Yi-ping
(Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: This work was attempted to provide a model to describe the performance of an UV photochemical reactor to remove gaseous
chlorobenzene. Based on photochemical process and linear source sphere emission(1L.SSE) irradiation energy distribution, the model established
in this study indicated that the performance of the reactor was dependent on the local volumetric rate of energy absorption (LVREA) inside
reactor, the empty bed residence time and the inlet concentration. Moreover, the model was used to predict the outlet concentrations under the
operating conditions of various inlet chlorobenzene concentrations and empty bed residence time. Finally, the model shows theory significance
for the engineering design and operation of the UV photochemical reactor.
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Fig.1 Schematic diagram of UV photochemical reactor

1.2 B 50k

S 2 RO S 75 g AT, i i RS
PRIRVAH RS LG AT A5 AN [R] (0 5 i i o5 A it
P SAT SN 25 A PR BRI [ A 5 A 532 56 2% A
N HURE 2 RBA B, B SO o SRR R
FID A5 I 2% (1) < AH €41% ( Shimadazu, GC-14B, Japan)
TSE B AT & i S RS H 28 A0 R 1 58 CUV-B
B, A6 BOIMHE R G MR | A AH X i R H
i FETHIE

2 HEMBESSH

2.1 A

T SR A A S 2 ) o R — AN e U0
G AMITH R S TR0 TS R AR R
N, AR L ) AR R NI AR T iR LR FEANAR,
SINAR ZR 5 PR AT W) A e MR A A A RN
TR E A

dN,
D = I (1

b, @ Wk ACED KA ROV IR T 20%: N,
AT B 1 R N ) ACK D70 T8 « h
iRl piA s G S NG DI G

dn, @  dk,
_Nm_Eldt

A, B, AROTRBR AR BE (DD, B, A
THTEATIRER ), N AR il s 2 34 ny 95k
TCHP SR E IR L Cmol) s di Ry SN TE] Cs)

(2)

o,
dE
th = VI (3
NG AW NG PL
dc, )
—_ 7 = ]VTII\ (4)

b A IEHE Cm)y Iy, o 4 BTG N S 10 B S g R A
(Wem™).

PEAR I B2 75 S W S 1R SR R N AR R, 1
WAL R G5B CE, € b < 1), TZX (5D ] BLAE
A

dc [0))
- TtA = NiE]IVYObEACA (6)
N PO %%%%)ﬁ%i&g(mgmﬁ).
X T S 4«
ﬂ _ €Ab .
- ln( Cin) = NE, Dl,. 7 7

A, - €4 %%jﬁﬂgiﬁé‘:ﬁg[mg'(m3's)4 15 ci"j‘j
JSaNE v D&i’iiﬁ‘?&fﬁ(mg-m* ), comjﬂﬁﬁ_‘zg‘g'ﬁlﬂ -
AR L Cmgem ™), 1, A O 25 BT AR 1) o 4
REMIL R (Wem ™), ¢ A BT F I ] (o)
2.2 BB
(1) B i FRE AT P S PR MAC 4 1) SR At
ENGPL SR R VAL A E R i AT SIS BURSN
P-4t A A S5 B8 20 AT R S DR TR SR E . AN SR
FIAAT 2 e ¥ i > Ze DG BRI, T LR TSSEC 4k
At e YR T 4 D ASE RIEOT Sl G 2 1 ep ARG 1
B S REMB AL -

S. P,
I(r«z)v/l = I44Ttl *
Lexpl— p,Cr = rOV P 4 Gz = 1D?/1)

: . ()
I e dit8

R A3 1] — RO AR AT REWRC R T i B HEAS SRAMT
S R4 M MATLAB F) = 4E 8006 B0 oF 5545 21
O 25 B AR (K i S R RE MR

“H 27 R
J J J e, rdrddds
0 r

0

Loy = v (9
P, S, O B 2Ot U K B2 B O RE R S R
(Wem™ s rvz A RN EAE W3l ) AR AR (m)s P, R
BIMT KPR A HIAR S RE > 5 L AT K
(mDs 1 R BRI  E CmDs e, HRF E B A
FEA P AR O (m ™Dy AERIMTE




134 AR 2R AP AR S I s 2 B SR AR FR 3 T 1 31

P42 C(m) s R O BV a8 (K A 42 (m) s H O IOV
R (m)s VN RN AT AR ()

(2) BT RUR R

B RUCR RO I N AR K B E B RAE T
BN AT R AC RE &R . N R LIS 21 & 7
L E IR AW
)NE,

- ln< Cuur/cin

B ebl, T
AR @ kWA AEA R BE WL
e BATTR S M BN 2 1 L VSRR ¢, BIPRTSR
HAN AR FIR B R 2R AM 6 N 45 H & 0% @,
I AN SRAT 1 Rho B 1k R 22 2 5K
® =-4.6Inc, +41.3 an
(3) HWESHI KR
R rR R Bk L ) SOR MR R S8 0 i SR A Ol
Vs AR A T PR S B RS R e KT A L D R R B
PR TR AN
E, = h*ov/2 a2
A, b R W SR (Jesds v NG AT I8
(mes™ s 2 AT HEK(m) .
SRR S I gt P 2 B 4 B I T O
T = V/IQ (13>
Krf, Q AR E( +s™'), VRV 2GR
(m’).
(4> ZHIE
TEA SIS 50T, BEAL 1) 2 HORE W 461
B .

(100

F1 HMAUFRERERDSHEE

Table 1 ~ Values of model parameters
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Fig.2 Comparison of simulation data with experimental

data in the UV reactor
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Fig.3  Prediction of outlet chlorobenzene concentrations under

the conditions of various inlet concentrations and EBRT
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