11. A& terpenese ©]£3t polychlorinated biphenyls
(PCBS);"J S R34 Q1 A 7

AR o)go YoM d AHEHI = PCBs (Polychlorinated biphenyls)= oj# 7}
A ARG 7PN QAT A7) AHAE LEA7IAL PCBs Ao WdEAdH dgHoR
Qs FAA Ha vk HAZA AEE PCBso] ®aiolle 2A £ - 3183 W7} YETA
wlo g Ugol Ay Ee)seha Ayl dEsle dioxin, dibenzothiophene 53 Z-& A2
9 §5 =do] WA= &g Z oj2go] 7] WE PCBs 3l ¥ AHole AAETHH
wo) @ FETh o]# 3k PCBsel ¢Adt EalE Halxe B4 F7|4 AH 3tolA fa7E
FANNE gdd23 B3HE AZ PCBsE vlAE g w7V Ed7t o] FojHof st dwk
Hog 37|14 Bajd B3 dAre et 5 A, B 9§47 Ay JFol
Hm o] 98] PCBs #alFe A% 71A=E nigdg o83k 18y ddFoeze 1 U
A R MEAR AT A8 F glonz s vmd o] HAV|AL AHEd 7
23421 PCBs9] A A7t Easirt.

B adAjes AT 75 53 Rusod A& terpeneso] PCBs #3f %3 7|42 AH8d0h
£ Abdol Febg sle] fA AE9 @A B3I 7}F terpenes o] PCBs E3|E7 7|4
2 AbEE £ JdeAE Fystn, BaEd 7|82 A48 " 3§ PCBs bioremediatione] 414,




99 A7) FEAE HAEAER 25 77

! 9, GiEalg 2de 876 9 egdso] Qo] A
e WAD U PCBsel mwa 2 52H He)7)ee A 2EE T

%011*1-‘5 41 monoterpenes®] AF< carvoneo] ¥ 7}A] PCBs #a|# 2] bph &A%
Holl vlxle @3 2 B FF (Alcaligenus eutrophus H850)7} E kol oj@ A =3
Z]% TABESAQ Wo g AES FAI tgn g AES AUtk

2 ¥ monoterpened] YZ <2 carvoneo] iHE A<l PCBs H3al2l B1B9} H8509]
o2 AREHAE gou 9B i ol(fructose, succinate) £ w] PCBsE 2
Ab &t) =3} carvone2 1WA Ml Alcaligenes eutrophuse] PCBs Eajjol #osteE &
A1 bph FHae] AL FE3tH o Te HEZE Wil o] PCBs £3) d7tol &

E ko] PCBs vﬁ"zﬁﬂﬁ"EO] FHeta A de &Zﬂg}% AE —’F%“ ks
* Ao Yar =T carvoneo] MlElEY TERAQA FAAES T arvone-J
"3% 4% A3 93t bph #§HAE RT-PCR 7]‘%}% 0] 83t -'?—6“ Ve HEE @Xé

T olE A8 Btk wmEta ojE ug o =R o olif fxEE PCBs R FRE RAMSH
A3} ortho EdAE 8 Aztglth 223 carvoned} Bl#Hdo) 93 PCBs B3 A2 &5+ £
o] EolHol &gt 53] AYPIAHTL TS E terpened] FHo F AHZste & Aol U
o] #E2 Y ©HAYOR terpenes AMGSTh ey} a#W L AHL carvondl] 9Fte PCBs
EHEE Fxol #Aatois HHS] waizl Atdo] glrh. mepA B AFolA carvoneo] tjEF
Q1 gram SA7Q Alcaligenes eutrophus H8502] PCBs EthAlS #5288 4 Udutes AL 4
E terpene< ©]-&3) in situ PCBs bioremediationo] Al o}F F 23 ou]E 717t}

A6 de] EAEte AE FEE Ee AEY o Fo v FdHEo] e terpenes (FH o]
% carvone ¥391)2 vlHEd FxHOoE {AR 54 mEd EY W EAs= PCBs &3
TFEY PCBs B3FZE F#ET + AS & A= FF2o02 PCBs LAEY % 7)E
879 Asle g8l 15T Aoz VYT

kv
L

3{_',
}..

2oy

>
>
02 rlo

Livestock wastewater is an organic wastewater containing high concentration of organic matter
and nutrients such as nitrogen and phosphorous, so the wastewater may be a major contaminant
matter polluting the watercourses if does not be well managed by a skilled environmental
engineer. In Korea, enormous amount of the wastewater has being produced from the livestock
industry, and causes the serious problems related with environmental pollution. It is mainly
originated from the inappropriate managements and insufficiency of technologies for treatment of
livestock wastes.

The freezing technique applied to the small and medium scale facilities for the wastewater




