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BoNgsy, mHA T —EMNH, AR g) i
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A). B ERLTF (Y5 e R A5 mLIn S0 mLyiiE Itk 5;
FREEH, IFIMAN—EIRE LR, RRRIR LI A
YT I AR G 5%, FRIKIR 828 °C, 434110 r/min.

i 32 U Ak 8% 7% 36 . Bl R 3R 2% pP MR (2175 gL
K,HPO,-H,0, 8.5 g/L KH,PQ,, 33.4 g/L Na,HPO,-12H,0,
5.0 g/L NH,CI), 22.5 g/L MgSO4 %5, 36.4 g/L CaCli i,
0.25 g/L FeCl# ¥, T 70 2 HHH[39.9 mg/L MnSO,-H,0,
42.8 mg/L ZnSO,-H,0, 34.7 mg/L (NH4)sMn;0,4-4H,0],
IAZERKMRERL L, JEMpHER7.0~7.2. £k
VKW, LW %G, I —E B 48 AE b
—WRIEFNREYR, B ERAE. B ORAER TR R NES g,
EHM10g, NaCl5g, 7K1000 mL, FEf§2.5%, kK
LIS E SRR 2R NES 9, B 1R10 g, NaCl 5 g,
7K1000 mL, [k KA.

1637 CHK 24 h G W%, WiEAEY, P,
JeiE, EAR2~3mm, SEERIE, FAS SO0 BN
YA, ANiggh, ARG 7E pH 9.6, 10%
NaCl il 37 C4& A AR, IRURFRME 22K 1A 355
k7 %5 Bk 14 (Staphylococcus rosenbach 1884)21,
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Table 1 The properties of filler

. Diameter  Packing density . Specific surface area
Filler (mm) (kg/m?) Pore ratio ()

1 6~8 870 0.50 590

2 3.5 760 0.43 910

Note: 1) Equivalent diameter.

EEWE: BN EHE T LURTRIE 42 I H (95 01JK186); R F KRS sh3E 4% Wi H (445 . J02012)
EBEN: EXRIRA972-), T3, WHAbAwEI A, Wit JHm, 5 TR, Tel: 022-23503519, E-mail: wangbaoging@nankai.edu.cn.
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2.3 9—%4%35 iﬁﬁ)\% _Dea(dcf/dx)‘m (1)
i%L/Ygiﬁfi)ﬁ%&Eﬁ W 0.1 m. & 1.0 m AL i L —Dea(dCHAX) [ )
A AN N R0 B O AE , Uk —
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Table 2 Dimensions of bilfilter
Parameter Value AX
Diameter (cm) 10 —_— >
Cross-sectional area (m?) 7.85x107° K2 A N AX TG ) R R
Total height (m) 1.0

Filler height (m) 0.60
Filler volume (m®) 4.71x1073

6

1. Air compressor 2. Gas flowmeter 3. Organic liquid 4. Gas mixing flask
5. Biofilter 6. Cyclic liquid tank 7. Header tank 8. Cyclic pump

Kl 1 A ad e s e
Fig.1 Schematic diagram of biofilter system
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Bl R v Ly SEORL R T A AR I Ak, 22 OO D PR A
J, CORAETEARSR AP 2 0 G A D B e, ke
AR A TR S H
A IR IR T AU (0 i A3 5 S K B T
ARSI ES (FID)BEAT RN, A4S A% 14 AEilR 170°C, 734k
LA 200°C, Kl =R % 160 °C.

3 BRUREAM LRI
AP AX BT IO T R P P 2

Fig.2 Material balance inside the biomembrane
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(kg/m®), dCddx Ky ZIRAE LWL IR ERRE, r AL
H LB R [kgl(mPh)].
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Diffusion control
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Fig.3 Schematic dlagram of biodegradation
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Fick 55— @ k5.
Ns:—De(dCf/dX)|x:0x (6)

AP Ng 4 & AR 3N AR I AH 1 9 O
[kg/(m*h)]:

(3) “UIREH ) SRR ) vl s AN, AR
AAHIL FAE RS 20 P 5 SO AR PRI FEE AR ] 5

(4) EARREFAMT, AV IEEE h T E D o A 3
—, G TEAHTE

(5) LALLM N BT & Monod 5l )77
ﬁ$[14]:

r= rmaxcf/(km+cf) ) (7)

A Fax SR EKFRE L BRI [kg/(mPh)], Ky A
W R A S 5 $ (kg/m?).

PEBf Cr ARk, (7)) nT B 1k N — 2 &
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4.1 BRBBH N

MY LA BCRT, B Coskn I, 3(7)
AR BRI IR, I S E)FAL

De(dCy/dx?)—ke=0, 9)

2 ko 2 S N H kgl (mP-h)].
AL AL T s N BRI X, SAbCe=0, FIH LT
x=0 i,

C=Cy/m, (10)

X=0Hf,
dCy/dx=0, (11)
X S AR E(m), m R orBe R 5. W) iR A
Cr=(Ko/2De)x*~(Ko/De) 5X+Cy/m, (12)

IAUE T Ce=0 (X5
1 x=54t,

C=Cy/m—k/2Dk. (13)

A
5<[2D:C,/(mkg)]"2. (14)

¢ Ceb b X1 0, W)
Nekod. (15)

F A5 (8) 15

~Qy(dCy/dh)=koSAcR. (16)
RSN h=0 i}, Cy=Cyin, MIZX(16)MIME S
Cym=Cain—(KooAR/Qg)h, (17)
T Coin AN B ZHRIRSE (kg/m®), h S0 8
m).
" AR TR, RIS A x=0 I,
C=Cy/m, (18)
X=7i
Ce0, (19)
b oA R AR IE R (). I 3C(9) A
Cr=[Ko/(2De)]X°~(Ko/De) x+(Cy/m). (20)
A LR 2
7=[2DCyf (mko)]M2. (21)
Fe L (20) AN ()1
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A (8) 1
~Qy(dCy/dh)=ks A, (23)
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Cym=Cyin{ 1-(Asha/Qy)[koDe/(2MCyin)]2}%. (24)
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X, 8=8(ki/De)"% KX (26) 1A (6) 75
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Co=Coin(1—AN)2. WAE— K S286 7T A R, 1A 5E
X 1 Qg Cyin AL, AQy(Cain ™ WAy —H BRI
ANAR),  FEE R E M0 S (4) B OB, Bt ]
V1G5 AP 5 5. QuCoin™ (L B 46 P17 55 10 2%
b, JOFIMEh 19.22, B1=19.22/(QqCqin™).

600 a )
®  Experimental data

First-order reaction fitting
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R=0.95822
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Filler height (cm)

Bl 4 1RO Z ORI 5 R BE K 4 B m ] A R — 2 el )5
Fig.4 Regression of ethylbenzene concentration and filler height for zero-order diffusion control and first-order reaction control
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Fig.5 Regression of AQ,Cyin™ and Cyiy
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The Biodegradation Kinetic Model of Ethylbenzene Waste Gas in Biofilters

WANG Bao-ging', MA Guang-da?

(1. Institute of Environmental Science and Engineering, Nankai University, Tianjin 300071, China;

2. Insti. Environ. & Municipal Eng., Xi'an University of Architecture and Technology, Xi‘an, Shaanxi 710055, China)

Abstract: An experimental investigation on purification of ethylbenzene waste gas is conducted in a biofilter packed with ceramic pellets.
The biofiltration model is derived from a mass balance based on diffusion and biodegradation reaction of ethylbenzene. The results show
that the zero order biodegradation kinetic model in the case of diffusion limitation within the biofilm fits the experimental results well.
The ﬂQgCg,inl’2 is equal to a constant of 19.22 under the conditions of Staphylococcus as biodegradation bacteria, residence time more
than 28.3 s, gas flowrate less than 1.0 m%h, inlet concentration less than 6500 mg/m®. The value of A could be obtained from above
equation if the values of Cqy;, and Qq are given. Then Cy, could be calculated from the equation of Cy=Cqin(1-h)?. Therefore, it is
significant that the obtained equation can offer a reference for design of biofiter.

Key words: biofilter; ethylbenzene waste gas; kinetic model



