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Biofiltration of DM SO-Contained Wastewater from Opto-Electronics Industry
Using Biotrickling Filters

3 Y5 ¢ 94-2211-E-216-003-
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= 7 & I (dimethyl sulfoxide, DMSO) £ + % 1&
BB o Bl 3 Am2 7ol BRI
Ko PR A Y 7 4% & - DMSO

PeF F AR *H*#?’B’ﬁ%'l“i’ m =
Bookv n DMSO ¢ hp ABB Y RS 2 g Ak
BeE 4 o AAa ¥ DMSO m«’il_iz”* v w1
Beok? 547 DMSO > @ Bk ® 2 DMSO *
€ AMRE A3 Lk it & - 7 A g (dimethyl
sulfide, DMS) » gt » i B2 - & 245k
DMSO ehJ® st » # § 4 pE 2% T % VOCs
" DMSehE LA o A7 7 A B IFEHEBFEA
2 DMSO p#F » k5 ¥ HE ¥HHZE el g5~
Moy pH BEFEF R 7.0-85 2 B 0 @ g
AIRERFRGE 2530 0 AR EEEIN A
DMSO 4 # % ¥ it 100%- ¥ * » § DMSO 4433k
B %% 500 mg/ll p¥ o & % S 1iE A2 > ¢ 440 h

7 fe iAot -

ju. -+
E‘*’,\U—,E'T)a

PEE R 2SR A L R TR T B
B 16 ] pER 0 Ml R 22k
B dgse D ERFR 0 2 9 AL 0 DMSO (7 2

Inappropriate treatment of Dimethyl sulfoxide
(DM SO) results in production of odorous compounds,
e.g. dimethyl sulfide and hydrogen sulfide. The
purpose of this study was aimed to develop a
biological mean to treat the DMSO. The best
activated sludge source that produced no DMS with a
high removal efficiency of DM SO was obtained from
the wastewater treatment plant of a local chemical
company, a magor chemica supplier for both
semi-conductor and opto-electronic industries. The
optimal operation pH and temperature were 7-8 and
30 °C, respectively. DM SO was completely removed
within 40 h when its concentration was as high as 500
mg/L in a shake-flask culture. However, the time for
complete degradation of DM SO can be reduced to 16
h if the repeated batch culture was adopted. The same
phenomena that the longer lag-time was required for
the first contact with DM SO at greater than 100 mg I
occureed in the air lift reactor. It indicates that the
enzymes for degradation of DMSO are not
congtitutive but inducible. Moreover, the removal
efficiency was suddenly dropping down and then
leveling off when the pH of medium was below 5.0 in
a fed-batch culture. Consequently, the biofiltration
process without a pH control device is not an
appropriate process for treatment of DM SO vapor.
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F5(CH3)S0 > ¥R 5 &d SP Rt 575 31k
M BRI BB VO R P
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% o d ** DMSO ;W« B S L B A R e B

S 43), 2 DMSO thg K Lip g e
Lo bldoo &P Ao & § 4 F & 5000 #f <H DMSO

A AT * g1 ¢ (Chemical Daily Co.
Ltd., 2001 [1]) o @ 58 > o *0i% fu A Eenx =
£ B 2001 & %P 42w 3 5 DMSO e i
900 owp 2 L (it 81 ¥ p 3R, 2002([2) -

B k¥ DMSO thEg? » 7 ix H kB chg MA
B fE e % - A% kR (4214 1000 mg/L) -
ERE SN %Pﬁéﬁ‘%@ﬁw % 5 A AU R HFHT R A 1Y

woTs R fI* o % - fAE MJER (10~1000 mg/L)
BRokoooa & j\E/li’BB%FlTF ﬁ?—i‘%§gm/mﬁ§lﬁi

?ood 2tk @ DMSO ek B B MUTF 6 A 4o e
72 DMSO 7] #t & (Murakami et al., 2002[3]) © +c
b d 3 DMSO B F 2B BB R - v 2 B A
X Rk ® hDMSO ¢ p AREE
PR AR T P i TR B 5 4 (Murakami et al.,
2002[3]) - ¢ ¥ DMSO e+ & i8 * > » & {F -k #
iz FagDMSO: @ g-k¢ 2 DMSO* ¢
A fE e = 7 e (dimethyl sulfide, DMS) - DMS
i - ﬁﬂ”ﬁ EvRenit £ TR AMERES &5
F AT LR mﬁ-_%(Leonardoset al.,1969[4] ) -
Z fEMER Bk 2 DMSO >
&% %éfrs/ﬁafiz}%}lww~“a#ﬁé°ﬂ
B F A B - R ARJE DMSO Aok chgtjs o 2 F
< e PEfRAE D R TR G S RS
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E3 F @

LER ST
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P i RSB 4e3m . DMSO grein -k
i x;lH(r" £ FIR % 57 o2r e DMSO Bk 2%
JER 5 0.05mg/L: @ 12 TOC ~ 47 1% 5 DMSO 2. %
FiryppE o B Fak & B S 100-200 mg/L
(Yang & Myint, 2003[5]; Muratani, 1999[6]) - i& i¢ ¥
Bg ok ¥ i DMSO & Jf 5 B K 2 R 2 “’f 2w
Jo ik U o AR R 2R A KRB G R P
% e
MEG B P g

DMSO g2 = °/Fﬂ

2 DMSO i; # B tis ik (/p fiﬁ pa ﬁc R
AT FLE B R AR RIL S AR R 0 1R
FRORARIER G HTA L R E IR ) HAR A
AR TR B RIS e 8 o
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215 R B @B 3 %
KB A g5 R KR A JB"E o ART

PREF R AR EIESE o 1 RPN RT AL
2ARFAFEELF RO R E m}%‘;vj\/%@i K3
H~ .z z g 7 4r Yang and Myint, 2003[5] #7#
e DMSO fkioka e Fo g » 8 2 e
drd 1o
%1 SADMSO #2213k 8 % A+ 4[5

= kR

DMSO 600 mg/L

Sucrose 50 mg/L

FeCl; - 6H,0 0.15 mg/L

MnSO, - H,O 2.5 mg/L

CaCl, 1.82 mg/L

KH,PO, 2.72g/L

Ko,HPO, 5.225 g/L

22DMSO @ & 4c# R | %

5 B3 DMSO {;’n Flp & AR A RRET
R F L RF A2 DMSO k4o & @ 500 mi
ch= 4447557 ¢ A W%~ 300 ml (100 mg DMSOIL)
v 2 300 ml (900 mg/L ) 54 = e g g K o 1
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DMSO ® 5= Feficke Ak 100 ml #-m ik 4+ &
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AR EREL L RADFE KR
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Tt EE M R DMSO s fiZse 4 o
24 V' 83 BIE R BB $EIF R & f2DMSO g
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A iz 32 R E BB FRE KRR o
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F8 30ml eiE 15 R o BT 1S RIS IR AR A ) HT A
B3 2025303540 T2 120rpm AR A
FrE -EFvwEEF 022um 3§ pEO7
F &> 05 L/IhEFRF o FEPFFFIEA B
P &0 £ B DMSO kA ensg it Tt s 10 ik
# DMSO s f3is 4

25V 7 e Ads pH B 175 ik £ 2 DMSO e
F

& 5 % 500 ml = & 4625552 ¢ A w[EE 300 mi

(250 mg DM SO/L) sitiss A -k - pH & %) 33 & 3

30-50-70-85~2 10 [fi Fis » WA

Ptz B B A F R 0 A WA 30ml s
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rwr g 0.22um Z F ¥z § %> 05L/h
N F BT RF cFTEFF IS W EHE &
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DMSO &4 fZii 4 o

2.6 3 DM SO az4pik B 75 1477 ik e 38
SERERAOBEL S 5
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mg DMSO/L » G i » W 448 30 ml aE 1+
Bk 216130 ~120rpm AR BRTE R o MiE
FrasaEd 022um 3 F R T F & 0 2 05
L/h enz § inBEFRF o HEFlFIEA BB
o1 £ R DMSO Gk B ehsg (b 400k s 1405 0k
% o DMSO Az dpik B ek fiEa 4 o

i LA AT 2

QT EHFF R %

B 200 ml 5B 5 & eI R o 32 6000
rpm &4 TS S min e o T itk S o 1A
7 DMSO ¥ i = psricds s -k 200 ml #-im ik 4
EATRF O DEAFS AR 2 TBFR AT D
DMSO 1 2 # v 4 B (5 17 L B fhais ik &
Hro e 5 500ml = & 4ajig2 ¢ A w300 mi
RO A K (7 7 500 mg DMSO/L) i = s 4
Wi 30 ml o eEieiE R o e R DMSO
R %= 4517 DMSO # A~ f2xis » EiplL A
Bl gt = RS FIARTEGERAC KA ML =
§ 40 FT ¢ FIAR PR ARk 2 6000 rpm e 4 T
s Smin jc Y 612 7 DMSO = i8R 5
Sl Ak 200 ml Bk £ ATRGE 0 X E AR
HI2 S BFR AT HDMSOy 2 H v b ik
o RIS TR ALY 3 7 DMSO st Ak ik
P m 2 M R 4 BRI AR 3 hRg
Moo & F#dg? DMSO kA F L 500 mg/L 1t
7 EAF T R o LR A 170 4 17k Ap DMSO
JER 0 1T 24 DMSO 2 K,f Pk P R o Rk Y
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29 % E R
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210 4 54 T+ BE(SEM) 2 1%
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Fig. 1 Effect of initial Dimethyl sulfoxide (DMSO) concentration on
adsorption of medium and aeration using air.

Operational conditions:

initial pH:  7.0.

Temp.: 30°C; the rotational speed: 120 rpm;

Various initial acetone concentration:

(—=—) 100 ppm; (—®—) 900 ppm
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Fig.2 Effect of dimethyl sulfoxide degradation using suspend activated
sludge from different source
Operational conditions:
Temp.: 30°C; the rotational speed: 120 rpm
initial pH: 7.0+ 0.2
Various initial acetone concentration:
(—m—) Source 1; ( ) Source 2; (—4A—) Source 3
(—v—) Source 4
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Effect of temperature on DMSO degradation using

suspend activated sludge.

Operational conditions:

Initial pH: 7.110.1; the rotational speed: 120 rpm

Various initial temp.:

(=) 20°C; (—o—)25°C; (

(—v—)35°C; (—e—)40°C

Fig. 3
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Fig. 4 Effect of pH value on DMSO degradation using
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suspend activated sludge.
Operational conditions:
Temp.: 30°C; the rotational speed: 120 rpm
Various initial pH value:
(—m—)PH3.0; (—* )PH5.5; (—v—)PH7
(—4—)PH8.5; ( )PH10
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Fig.5 Effect of initial Dimethyl sulfoxide (DMSO) concentration on DMSO
degradation using suspend activated sludge from a factory's wastewater
treatment system in Miaoli.

Operational conditions:

Temp.: 30°C; the rotational speed: 120 rpm; Initial pH: 7.0
(—=—) 200ppm; (—e—) 400ppm; (—*—) 500ppm

(—v—) 600ppm; (—¢—) 1000ppm
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Fig.6-1 Repeated batch on DMSO degradation using suspend activated sludge.
Operational conditions: Temp.: 30°C; initial pH: 7.0£0.2;
the rotational speed: 120 rpm
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Fig.6-2 Repeated batch on DMSO degradation using suspend activated sludge.
Operational conditions: Temp.: 30°C; initial pH: 7.0:0.2;
the rotational speed: 120 rpm
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