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Abstract

The residual Polychlorinated biphenyls(PCBs) in the sediment of the Kumho River basin were
measured because the Nakdong River was considered to be affected by the environmental quality
of Kumho River. PCBs in the sediment were chlorinated and converted into Decachlorinated biphenyl
(DCB) which showed the single peak in the GC-ECD chromatogram. The detectable concentrations
of PCBs was 0.5ng/g in the sediment. PCBs in the 21 sediment samples was of Kumho River located
at 7.5km from conjunction of Nakdong River were not detected from 100 samples. 49% of samples
was showed lower than 50ng/g, and 9% did more than 400ng/g. The mean of PCBs concentrations
was 131ng/g. The means of COD and organic carbon were 14.5mg/g and 3.41%, respectively. The
relationship between PCBs were concentration and the distance from conjunction with Nakdong River
was not significant. The concentration of PCBs were varied with the depth of the sediment down
to the 250cm depth. The concentrations of PCBs in the depth 0-20cm and 50-90cm were higher
than the mean concentration of PCBs. Along the cross of the stream, the concentrations of PCBs
were 142ng/g at the center and 126 and 131ng/g at the river sides.
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ng/mLe| L, FRYA7F & AEolE= 0.140ng/mL
L2 59 PCBs F&v ##43Me sxd 43S
W=ty sk 38 Bergen® = B £9) PCBs 555
25, Kow 3 ¥fdate] ool 93] 93¢ ez
3iet. wak el AUE F PCBs v57) 2] 2
% PCBs ¥ 9%2 viida & 9, 49 AYUE
% PCBsoll & 25%7171 ga3sic). 53 Y= §73%
W Me S AUE F 2FdEDd Bg AUE A
A71EE AU, PCBse Z$ 10000ng/go]ch.
SEved FABFR AP E PCBsE 5R3FAH
HeEde FA3 ik

B 235 MEHEFEL FAAGNME B
A%, 235 ol oA E 3ng/mLolslo|n, W4 A
71E%E 3ng/mLolEtE FAS LA E§ S_FE
AE2HA Fotok Fvdn FAI}T Uk

ojsfzto] F37}e] AL AYHAL T A
H& sed ol PCBs AF5el od 27 B
a3ty 28 AR B3F s8R st AUE 2
PCBs #5o] 3 dr7nae gch geis 2 o
ToAME §57 3F S AYE F PCBsol B
AFH7LE stax Pk

ME 3 Y

1. AlZe| ®Z

D 99X A9 AFNHL F3H FeF AY
SAT A MRl RE HaH g 4
2&7e f9dEE g8 Ak 238 43R 7.
km77HE AR HFig 1. 7208 AFHe 2
S 2% 05km 7HHoE, HoaE e EA e}
ezt g9t A FAdow R MNPt EE
ANAXN R FE &I B E0 B¥o wpa} x

2
ol o



274 B2 %shs]A A4 A3E (1995

Fig 1. Sampling sites for evaluation of resi-
dual PCBs in the Kumho river.
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Fig 2. GC-ECD chromatogram of standard
DCB(A), and chromatogram obtained
after perchlorinating sediment samples

(B).

PCBs concentration in soil(ng/g) =

Final X 100mg/mL. of DCB " Peak height
volume (mL) Peak height of sample
of 100ng/mL of DCB x 1642X2
Soil(g) 498.7

Biphenyl B2} 154.29] Fu]Q) 3082 DCBRAF
498.7% i 0.612 PCBs9) DCB A#A+E st
9o Ao A Al830g2 FHEw vl n-hexaneFHE
500mLE 3%g oW EY T A AEsEs 05ng/
gol Aot

2. PCBs ¥Rt Havlx
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Fig. 3¢ 2377 9579 §FF225H 7.5km
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PCBs 5 5= Agste 48847 21910k Bopp 502
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#y=Een, olg Qs Z FF 230kmAHAA
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Table 1. Distribution of residual PCBs of se-
diment in the Kumho river.

Concentration % of total samples
(ng/g) (n=100)
{ND" 21

ND— 50 28
50— 100 8
100—200 8
200—300 11
300—400 15
400€ 9

1) Non detectable

o}9] LabeZrolA AUE & PCBs =& ZABIATh
Labed AU E = PCBs H=9 H¥< 100—1900ng
/g1, F9AGY 2ARFTE fdHe AF2
450—1900ng/g o2 =3tth Labe Fo 2 52 Z F
B|ZA Qgo] AAE JizeraZol e 72 F9 Sle
PCBse] 2990 B-& A F3hdA PCBs F X7} 450
ng/gelgion, o8 Aoz 7} AFE 120ng/g, B
3tH+ 170ng/gel Atk

ole}gto] 499 g9} PCBse] AHFEZd= E
g BAZ Aok Wl FEFE AR LFGH]
AzEctn 2o, A g Tyl A& Ao R
gt e B AFoA 2ARE 7.5kmAH =W
Mg 2 AF7E Q7)) W) Azl & BEe] e
Uz ge Zez Aztdrt

4, Zolo| o= PCBse| STE=®

Table 2& AU E ol wE PCBs =& *o|t}
0~10cm7HA &} AV E] A& 201ng/gol R 2™, 10~20
cm7HAE 236ng/ge 2 HUo FRE Bk =T
100~250cm®] ol e 3~14ng/gd @& =7}
AZHUt A5 10082 FTFE 131ng/gs 71ELR
& u), 0~20cm Zololl A Etirt, 20~50cm 2ol Al
wgron, 50~100cm Zolol A oAl gtk 283 100
emo A 250cm7HAl = 3ng/g7tA) WS- HolRlE S
Hah

Bopp 522 Hudson”2] AUEA 0~260cm 2

o744} PCBsE =& ZARIQATH 2% wicke) €5
Ho2RE 48km XA AUE F 2o PCBs
FEE 10cmol A Hofo)x, thr] ZHA3tth7t 35cm ol A
AA] Z7EH A A4 gk sk ol AU ES
%2 & 2~3cm/years} BH A AN PCBs7} Bo] AHE-E
1950~1976'd 71349} FolA PCBs¥x=7F &0 3}
Atk %3 Christensen® Lo®& 1]=2] Milwaukee

3ol AYUE F 90cmZ o] 7HAe] PCBs $2& X

Atalgeh 10cm$} 40cm Zo]ol A= 5000ng/gldl H]
&had, 20cm ZolAE 13000ng/g, 60cmolAE 7000
ng/go 2 Eth ols}zte] PCBsel AUE F FHold
T2 FEE PCBsE AMHE# Al719F AU ES] &5 &7
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Fig 3. Variation of PCBs concentration in the
sediment from the conjunction of the
Nakdong river to the distance of 7.5km
upstream.
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Table 2. Variation of PCBs concentration of
sediment with the sediment depth in
the Kumho river.

Table 3. PCBs concentration varied with the
cross profile of stream in he Kumho

Concentration(ng/g) Number of

Depth(cm) Mean+ SD samples
0— 10 201+ 196(153)" 9
10— 20 236+ 146(180) 14
20— 30 106+ 187(80) 10
30— 40 123+ 106(93) 6
40— 50 62+ 75(47) 5
50— 60 201+ 197(153) 13
60— 70 140+ 143(106) 13
70— 80 180+ 147(141) 7
80— 100 160+ 166(122) 5
100—150 14+ 11(10) 6
150—200 3+ 4(2) 5
200—250 12+ 9(9) 7
Total samples 131+ 156(100) 100

1) % for mean concentration of total samples.

6. PCBsSET F718 sTte| 2|

E9% % PCBs?] 3% ¥ SHle B EA 9 &
718 Fxo] A 9Tg wonzg olEne BAE
storet "azt ok 2E%Y Gy A=
BE 4% 75km7HA 8749 AUE F CODY BTE
i 145+ 114mg/g, Org.Co HHsEE 341+ 355
%, PCBs2] 55+ 155+ 162ng/go] A tH(Table 4).
AE 2 §718 o] Fe 2 EJ9 PCBs F=€
PFeze 115%22 g 284 AE € #71E
o] & HUE A PCBs T HTFE 69
%2 gkt durdo g HE 9 {8 o] zod
PCBs®] &F&3o| #A1% A PCBsEE7} £& HoZ o
A, BE 9 #7718 §Fol m& AUEAMY
PCBsE %7} wotth.(Tabled 4H%1)

7. PCBs2| ZHRE7}

TERH HE2 dRHeRNH S 4F 5
km AA7A 10049 HJE Z PCBs2 HAFEE
131ng/gel 2, AXFEE 485ng/gold AAFTE=E &

river.

Cross profile Con(cs;/tstlon Number of
of stream Mean £ SD samples
Left? 131+ 158(98)? 3H
Center 142+ 167(107) 29
Right 126+ 147(95) 32
Total 133+ 157(100) 95

1) The position showed from up stream to down stream.
2) % for mean concentration of total samples.

Table 4. Concentration of PCBs, COD and
organic carbon with division of soil
properties on Kumho river 1994.

Sl Concentration Number
properties of
PCBs COD OrgC  samples
(ng/p)  (mg/p) (%)
179+ 163  11.0+924 1.79+219
Sand e (m) 6
Cla 109+ 163  19.0+127 541+212 i
y (70) (1) (158)
Silt 855+ 120 455+262 3.63+145 9
(5) (31 (106)
108+ 164 277+115 7.35+5.57
Shudge " g9) Wy @ S
. 181+ 161 114+486 4.73+1.12
Siltsand = (19) (78) %
. 169+ 0 128+ 0 2.74+ 0
<l T x x
SitClay—116) (88) (80) !
Mean of totdl 155+ 162 145+ 114 341+ 355 &7
concentration (100) (100) (100)

1) % for mean concentration of total samples.

AEolUh

Table 5% o], PCBs2] AA AL 1,200,000
tonol™, o] F AF AEFo|AY WiHE F& 652%
oln, £7to) ]3] Mald ¢ 35% o|vh 121 X

313% % §A

5l dghd] 119% oW, o] T 108%7}

AU g BE¥so] 9Itk® Harrad 5% 979 #
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Table 5. PCBs loads and concentration in the global environment.

Loads of PCBs?

Concen. of PCBs(ppb)?

Environment
Loads % of 5 o
(ton) PCBs loads UK KOREA
World 1,200,000 100.00
production
Land
stocked® 783,000 66.25
Degraded and 43,000 358 - -
incinerated
(Terrestrial and coastal)
Sediment 130,000 10.83 26 131
Soil 2,400 0.20 30 -
Fresh water 3,500 0.29 0.0012 -
Sea water 2,400 0.20 0.0001 -
Air 500 0.04 0.17~1.10 -
Biota 4,300 0.35 28~930 -
(Open ocean)
Sediment 110 0.01 1.1 —
Sea water 230,000 19.16 0.0001 —
Air 790 0.06 0.17~1.10 -
Biota 270 0.02 28~930 -~

1) Tanabe (1988).

2) Water and air calculated ng/mL. Soil, sediment and biota calculated ng/g.

3) Harrad et. al (1995).
4) This study (1994).

5) Still in use in electrical equipment and other products and deposited in landfills and dumps.

AEE T PCBsoll Wg T=& Ru3H) o8 ¥
R, F7) FdME 0.17~110ng/mL, 52N E
0.0001ng/mL AT} £§ T4 59 AUE)A 26ng/g,
B FF o AYENA Ling/gHrt. 8 A& Foll= 28
ng/g, AUAE 930ng/ge] FHHEHJUm RuIETh
(Table 5).

A FWel Mg, Bt 5o FA T AR A
PCBs® ND-56ng/go] i, 3t8 AU Eo)NE 3~695ng
/gl vk stsick. = what 392 9 A5 A
YEA PCBs7} 38~88ng/g 273t 3H53ch. Non-
dek$} Frolikova® = A &2 uto}l7lole] LabeZte] &}
4 AU E Foll A o 384ng/gol g} 3h3 T}, B3 vl e
HudsonZol M= &347] AE2F4 28 PCBsY <
do2 7516ng/ge] ¥ FE7t AEIUTE® a1

299¢) Eman’d MU ESA = 4.5ng/ge] PCBs7t &
F3AE® = Ontarios 5 AUENMEE 10~50
ng/geli* Niagara-f-<e] AU E & 510ng/go)
ATk ojolzre] JYE ZF PCBse FXE PCBs9
LH9e e, PCBse] AMEA7], A5z 1% &
A7t gloll o8 g =

2 Ao A 557 3R 3¢ AUE F PCBsT &
13Ing/g> Q¥ 37 3© 2] PCBso tj 3 842 A A 712
10000ng/g¥ th= o9 wolch

2 o

35739 £ 2 4%& U= 57 3F I
Aol Ae] AUE F PCBs 2732 ALY ga 7t ok
et #3738 353 §FHECZHE 7.5km7bR] Q)
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F37 3MFAUE % PCBse AR%FE Fristd o
&3 2o A7E Itk

AA, PCBs7} 943lso] DCB2 A#FHAoH,
DCBe HA7A&HL 2pgelfii, AYUE F PCBs9
HA AE5EE 05ng/gldnt E4, A8 10090
3 PCBse] HEWEE 79% Gk AA A #dAM 50
ng/gol8kel A 87F 49% €07 400ng/ge) 3l A&7t
9% Q. AA, PCBsEEE 335749 1572 ¢73
o 28H 75km7hA o] AgAE 2 Wyt ARTh
YA, 0~250cm7}X S AUE zlolo] W& PCBsE¥
oA, 50~100cm Zo| ol A ¢] PCBs s =& A FEET
gttt tAlA, AUE £ CODY HHisEs 145+ 11
4mg/g 3, Org.Ce HHF%=w 341+ 355% Atk o
AR, AE L {715 g3ko] @2 = Ed PCBs
EeE HiELEe 115% 8 wgith a8y HE 9
§718 o] B2 AUEA9 PCBsEEE Hi %
$9] 69% 2 @ekth d¥A, A7 1003 o thdt PCBs]
BFFEE 131+ 156ng/gelAth o= & #3399
PCBsoll th 3t 81434 A 713 10000ng/gE.oF vl $- w9kt
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