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Abstract

More than 8 millions of chemical have been used for human activities and lots of chemicals can not be degraded by microbial

activities in this world. To show the biodegradability of

a chemical, biodegradability index (B.

I.) is suggested using aerobic

biodegradability by BODs/COD, anaerobic biodegradability by methane potential (M.P.) and toxicity by the luminiscent bacteria.

In this study, PVA (polyvinyl alcohol),

HEC (hydroxy ethyl cellulose), 2,4,6—TCP (tri—chloro phenol) and 2,4—DCP (di—chloro

phenol) are used for test chemicals. Though they show little toxicity, PAV and HEC have low B.l. because they are polymers

having high molecular weight. That means that there are no bacteria that has enzyme to degrade polymer molecules. Also, anaerobic

treatment is suggested better than aerobic treatment from B.I.

2,4,6—TCP and 2,4—DCP show high toxicity and have low B.I.

Their low biodegradabilities seem to be originated from their toxicities. If B.l. is used in wastewater treatment, better treatment

process can be suggested and finally it can lead our society to make more environment—friendly chemicals.
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‘L%ﬁﬁi ‘3&%01 ﬂi E4 0 djal] zpAelA el
o] A2 AR ES o] g3}
Water Environment Federation
(WEF)Q} A.T.Buuoﬂ oJal gel= ek WEF (1967) &
AeE TR o] A esiGit ARl dAAR1 A
53} (primary biodegradation) 2} s}o] 57 Ed 24 9]
AAEE M = e AR WstE 4oyl 1A
o% Aty FHAE HEAQA A (ultimate
biodegradation) 23 st HFHF71EZ ] M-S on|gt
o} o] A2li= AT.Bull (1980)° <Js) FH A¥-do=
FAHEAEY, AA7E AR (biodegradable) o2}
ato] fi7l=e] ARl Adks onlsith A= AT
’d (persistant) ©]2taL sfo SR s 27104 A3l 7}
HA e s Aoslth AAE WA
(recalcitrant) 212 8t 3FehE4 9] Elard A4S 9
n) gt ey AL o 7kA] Asl el digh <]
7} FEEHA ARHEA o R3S S vEhl=
W& o] SUA 0}1:]._,_ Al
]177}7(] AR =E HERl= o ‘?3 37173 *@%’SH
= 874 *ﬁ“ﬁﬁﬂvui o] e md@Edv & 5
UTh 71 a2l 4§ BODs9} COD2| H] E%
BODs$} ThOD®] vl&= %dE 4 vt (Medley and
Stover, 1983; Eckenfelder and Grau, 1992). €714
AEsset 540 daiiE B2 AF7F olFoxith
(Wang, 1990; Wang et al., 1989, Fang and Chan,
1997; Jin and Bhattacharya, 1997). €714 AE =
BMP (Biochemical methane potential) 23S E3) %
dsta Qlth (Owen et al., 1979).

54& Oﬂ‘j@o] *ﬁﬂhﬂ 9 Fx8} 7Tl IS T
9°™ (Landis and Yu, 1995),
01]/\1 i, B S, 2R FHFEES
/\g A B4 Doy 2GS ZO AI7h)

317 flste] Wag v AES o] gk HHE
el 9t} (Hasting, 1978).

B Ao Byt olge uEAEZATA PVA
(Polyvinyl alcohol) 2} HEC (Hydroxy ethyl cellulose),
83 f9xA HesF2A 2,4,6-TCP (Tri—chloro
phenol) £ 2,4—DCP (Di—chloro phenol) ol thall 7]
*EE—?‘D‘HE, 714 *g—‘?—‘c‘:ﬁ}_ EAS =A8l1 o= £3sf
of AR =E Uk 7 T AR E JRlste] AXEA
AR RS A EE AR A Eete] sl &
52 AE FrlstaA), &8 o83t 919 sshE

o HJalsty 7 AT ARFHES v)wahel)
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21 LEXe

QEE FAAE A (Y 10kV) & o8-8t
o] Az Helow faiy 1L AFd v-g7]el F9at
At (A Al 2002). 22 FYES 10 mg

Os/min (=0.21 mmolOs/min) ©|ATh 2& F5= Q05
W& o] &3to] SH3IeItt (APHA et al., 1985).
22 =AukH
-BVP A
112} medium bottle s o]-g3to] AAISI 215 &2
A= D Ao 714 AskEeAE ARSIt &
FEFIE 600mLE 3taL o] 7R oF 20%E A&
A2 2931 Shelton¥} Tiedje (1984) 2] W w2}
71 aE T35kl TStk AA HA $ 35CelA
wjoksly W E = 7k 2448 GowMac A ZEUFEL
¥z B35k} # sk AlS (Methane potential) A
TIEE Hrleted eSS o] &2 wvbaAyRk
of digh AA] wAYsh wgkke] v|= yepdck
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ki3

—EMAE
X]'Xﬂ W3 SR Vibrio fischeri NRRL-B—11177
ol gah= LumisTox"2h= 471715 olgsto] F¢
1_—?-4 RS SAse] 54s Bkl 54E e
W= A EE GL(Giftigkeit im Leuchtbakterientest
=toxicity in the luminescent bacteria test) & YEh =
o] o= W v AEQ] Vibrio fischeri 2 30l 20%
olate] WS PIX LS ap7] fIgh Aol sk A ulES
vebdtt (Dr. Lange Corp, 1994).
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COD$®} BOD+= Standard methods (APHA et al.,
1992) ol Fate] 5748 SIStk PVAT= 32mL AR5 4%
boric acid®} £.9.& g7} £3 & FHFEE SAsQlch
(690 nm) (Finley, 1961). HEC:= 10mL<] anthron A]
oFS 20 mL2] AlEe} EFete] 625 nmollX S3EE =
Aatdet (H-714 5, 2003). 2,4,6—TCPS} 2,4-DCP+=
Hewlett PackardAle] 5890 GCE o]&38to] #4519 o
BE 4 202 Stz AE4] (2002) & ©)8-3keith
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3.1

TCPS] A%, 7] 5% 36 0 mg/LO]%lo‘/} pH 6JJr 9°ﬂ
A 2FEAT] SlE A E57F 242F 119.7 mg/Ls}
101.9 mg/L=E 7438k u} Pﬂ BODs/COD2] H]&= Az
A 004 pH 63} 904 =318 8192 4% 242 0.100
3} 0.4902 Z7IsIich 714 AEes e v
W88 (methane potential) & 2]l ] A 0.3720]19"
7ol pH 63} 904 e&A2 3l5le 7 o 6092} 0.503
o7 Z7s1dtk LumixTox™e &8t EAL GL. gkoz
veh=d), Agd 16001909 Zlo) zm T 800 % i
3t3itk 2,4-DCPe] A% Hledt Aats vehdiglov
EAof Qloir g 3602 GL.3HS 7HRou @F A
ﬁ 16002 7L/\5].oﬂ1;].

TEA 221 PVAS] 9, #Hx 5% 518.6 mg/LelSl
© Zo] pH 67 904 2.EAE] o}%i—% < 747+ 370.3
mg/L¥} 267.0 mg/Lo.2 7143845 27 BODs/COD2| H]
% 004 242+ 0.0129)F 0.050° % Z7skict. €714 A
TS YeEhE vig 2SS % 0.0929014 0.139
9} 0.186 0% F7kst b 548 YERE GL.3 202
2 QEAT Aol W7 itk

HECS] 9% H|5:3t s YehliQlsd Hx v%
500.0 mg/Lol¢¥l Zo] pH 63} 904 2&A4e] a9S

A9 Z47F 412.2 mg/L¥ 263.3 mg/LE A3

BOD5/COD] H]= 0014 0.0173 0.114% Z7}FaFich.
P74 AR EE YeER)= dighE s #Fx 0.118°0
A pH 9014 2E42310S -5l 0.1982 T/l
- pH 6ol 2328t 49 oAzt 4ste] 0.1118 Y}
YiSitk iz E4o)7] wite] ulgEe] et 542> A
o glom eEA e o8 wakA] et (G.L. #=20).

E (Biodegradability Index)
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o
of ol HSBAL FAT 5 G AT A Tk
99} 1 58hEo] A3 Q= B o5 A9 vhd
g % gtk @ B3R del g geAR v gl

+(M.P)?
D

= \/(BOD,/ COD)* + +(2/G.L)?

o7]4, M.P.=methane potential
G.L.=Giftigkeit im Leuchtbakterientest

B.Li= Fig. 104 Hi= v} 7o) 33k 2aiFolA ¢4
S Z2RE "o AZlE YehA ==d AR =2
F= 225z 2k A (Dol 2/GL.E SAo] Yeh

Table 1. tHAEZof tist 3714 HEsE, 7|8 MR & =4 A 2o
Compounds Concentration BODs/COD Metharl © G.L. Value Reference
(mg/L) potential

2,46-TCP |236.0 0 0.372 160 TMI AEHA
2,4-DCP 230.0 0 0.041 360 (2002)

Untreated 3 :
PVA 518.6 0 0.092 20 Shin and Yoo (1999)
HEC 500.0 0 0.118% 20 except (a)
246-TCP | 119.69 0.100 0.609 80 S MBI AlEHAl

Ozonated at|2,4-DCP 69.0 0.260 0.296 160 (2002)

pH=6 PVA 370.3 0.012 0.139% 20 Shin and Yoo (1999)
HEC 4122 0.017 0.111% 20 except (a)
2,46-TCP 101.90 0.490 0.503 80 T AEA

Ozonated at|2,4-DCP 40.25 0.450 0.072 160 (2002)

pH=9 PVA 267.0 0.050 0.186° 20 Shin and Yoo (1999)
HEC 263.3 0.114 0.198° 20 except (a)

(a) This study
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Fig. 1. ¥&2si = X[E(B.I)2l 7HL

WAL Hx A o ARl vE YUYRRE T
FUsFomA ofn] 2uj9] 3|Ao] ]7] ujfoltt,

o] A%E o]g3to] 919 A3 Avfe] vk BLE ki
Table 29} o] Uebd 4= Qlt}. Table 20014 & = =
Hiel o] 2,4 6—TCPL] sl = AR 0.37714 &
A7t Keggel wet pH 9olA A 3& w 0.8027H]
S5 % 5 9l 1 24-DCPE A AR

2 AR T X (0.041) & HERH oY 2= AP E
< 75l 0.456 0 Z “J53130t). PVAL HECS] 73, 9_

EAe] dell 2474 0.1367 0.1559] A= A xE et
WOt pH 90llA] @& T Folli= 247} 0.2173% 0.249=
7kt ol eEA e ol AREl=st 27t oF
59.6%%} 60.6% ¢t sloltt. 1eut o ds] A4
2 ue 38 Holu 9l AE & 4 Atk

2 Ao AASh= BLE ARl s vehls A%
2 AMEE A9, ARSI W ol f-E digkgo® slo}
3 % Qlk PVAY HECR: S540] W& 2102 AAJH =R

T W ARSI RS WApEke] wlg- A7) w2
ok 5= 9lom M.P.9} BODs/COD M Z Hlwe w 5714
A2l ®rks @714 A7 g addd F dsS AN
F Slrk

Fzo] ATINE A2 19759 Metcalf 5ol &3l #A]
=t o]

gl olmf AlAE Bl BISA 2l Aol tish 543

0.8 1.0

Table 2. ti&h =Zofl CHEt Bl &4l Hlw

Compounds B.I.
2,46-TCP 0.377
2,4-DCP 0.041
Untreated
PVA 0.136
HEC 0.155
2,46-TCP 0.651
2,4-DCP 0.394
Ozonated at pH=6
PVA 0.172
HEC 0.150
2,46-TCP 0.802
2,4-DCP 0.456
Ozonated at pH=9
PVA 0.217
HEC 0.249
w3l ARES] BlE YERSITE o]& il AHES BT et
dlok 31 ozl go] Qo] A AelA AHgat7] Hl - of
2 Zwo] itk e $ TN 07 ofwl xe) o]
wrh EaERIA), W) ¢ 1 9lo] Rl zloﬂ
st ARE A8 & 7 vbe dAE 73 ve
T U 2 ATl AAIsRE A 9k 22 HES
oln A% FuE 4 YL 0% Wb
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AESA o] o] x=t) 7t shgkEel sk Al
o Arelx], o7 A 2
gpotslz] o#f- o] Apoltt,

2 AFoM = shsHEAel tisl *gfoﬂ T2 1 4 4l
v AV FH, & 271 ARelE, 9714 ARl 1
a1 54 7+ BODs/COD, M.P. 9} G L.2 H7}skqc)

o]Z ulgro g F3Ael AR E X ¥ (Biodegradability
Index)Z #|A|3F3Ack

2,4,6—TCP, 2,4—DCP, PVA, HECe®] tjalo] @&
Ao ARSEE Hriet A, Aedels BL7F 2H2t
0.377, 0.041, 0.136, 0.155°]1% .21} pHIllA 2z
3k Foj= zk7} 0.802, 0.456, 0.217, 0.249% Z7}813)
o} AR A B2 5E, PVASH HECE EA4J0] oaf A&
B =7} she- Zlo] ope EAjgFo] 7] Wi}l Zo®
Efgton 5714 HE|Rohs @714 XE7F ok 2
Aoz Pk

A= AEBL) S A58 02 o] gshd A
= spstelEel dial] AR
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