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ABSTRACT

PCO and relevant chlorinated arganic compounds in environmental samples
were analyzed by high-resolution GC/ECD and GC/MS-S5IM. The sea-sediments
wvere investigatad in the lateral And vertical direction. and individual PeCi
congeners were evaluated. The diatribution of chemicsal subslances wus
expressed by three-dimensg{onal graph. The distributiaon of these compounds
in the Harimanads Inland Sea are investigated. The levels of these compounds
in the sea-water, sea-sediment, plankton and atmosphere were monitored
isomer~speciricn11y, and compared with commercial PCB and industrial
chlordane. Residual isomeric pattern of these €nompounds in the sediment and
planklon reflects the general abundance of isomer camponent of their
commercial products.
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EXPERIMENTAL

Sample collection

Water, sedimenL and biolegical samples weore collecled rrom the monitoring area
in Lhe Harimanada Inland Sea. Water samoles were collec|ead wilh a pail,
sediment with a Smith-Moelntyre dredge and hiological sample with a plankton-
net. Alr samples vere collected at urban area in Kohe wilth a high volume air
aampler .

Sample preparation

Pesticide-grade solvenis were uwsed in all extractions an: cleanup steps. Water
samples were extracted with n-hexane, and satdiment nnd plankton werce fjrsl
saponilTicated, Lhen extracied wilh n-hexane, Afr sample which collected by
high volume air sampler were extracted with ncetnno/nfhexnne(l/I) by Saxhlet
extractor. The extracl was toncentrated to 1-ml by using Kuderna-Danisgh (KD}
evaporator, -

Cleanup

Two grams of silica Erl  were filled in a 50cm x lem ¢ glass column wilh
n-hexane. One ml condensed extract was pul on the silica kel column and eluted
with n-hexane. The ljrst 200 ml of eluate was rollected, and shaken with copper
powder to remove sulfur. The eluate was ccncentrated Lo | ml for GC,/MS analysis.
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GC/MS analysig -
The sample was analyzed with GC/MS-SIM wusing a 30m x 0.25mm ¢ ULTRA-2(SPB-1).
GC conditions used were: carrier gas . helium 10 psi;temperature program
50" C(1 min}) to 200'C at the rate of 30°C/min, then 5 C/min to 250°C.
MS conditions used were:ionization El mede, 280 ‘¢, 70eaV, 300 uh.
PCB Monitering 1on:222.000; 223.998; 25E.961; 257.6508; 289.922; 291.020;

323 .8B3; 325.8B1; 357 .844; 359.B42; 383.803; 395.800;

427 .784; 176,701 ; 4531 .72H; 407 720

HESULT AND DISCUSSION .

Commercial PCD are complex mixture nf nhlerinated biphenyls having apecified
chtorine content, and agsociated with over 110 resolved peaks (Nakano et al.,
1987a) in GC/MS analysia, Industrial chliordane {8 alse mixture of chlordane
isomers (Nakano et al.,1987b). Datn are presented for PCH congenera In vapor,
particulotes, sediment, and plankton. Tig. 1 ahows characteriatic GC/MG-5IM
chromatograms of PCH cengeners in the verious snmples. NMesgidual laomeric
pattern of PCA and chlordane in the sediment and plankton reflecls the genernl
abundance oY {somer component in the commercial products.
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Fig. 1 GC/MS-SIM chromnatograms of PCHs in the environmental samples.
(1) Fquivalent mixture of Kanechlor (KC-300,400,500.800=1:1:1:1})
{2) _Urban air {vapor} {3} Sediment {4) Plankion PIUTAL Ho.)

Thirty monitoring ifons of PCHs were analyzed simultaneously by SIM using
magnetic field switching technigue. Thio rapid analytical method was developed
te determine Tor each cengener In environmental samples. Thousand sediment
samples were collected over 1§ years. Inomer speciflc analysis showed thal the
PCB composicion in sediments reflect hintarical input with different usage
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Into each local site.

A gimilarity in isomeric pattern of PCHg (Swackhanmer et al., 1988) and
chlordanes was seen between in technical product and environmenta] samples
{(Mulr et al., I8BB). PCH in the surficial gediment were alao analyzed
considering tha following factors - phyuical and chemical property of the
gsediment, distance rrom the source, botzoem topography, and tidal eflect,. As

the result, it ig elucidated that the Fine particle is playing an important
role in the diffusion or certaninantes . The PCT/PCB ratio increased

88 the percentage chlorine of the PCH composition in sedimants increrased.

It waa considered that "constAant flows" affect the diffusion of PCB, and that
the difference in contamination patterns betweoen each Sea, area results from
bottom topography and tidal el lfect.

Twenty sediment coreg from the Harimanada Inland Sea were collected to
investigate environmental fate and transport of contaminants historically.

The sedimentary profiles of PCHs correaponding with historical inpull record.
were exactly eimilar to production and consuwnption data., The PCRH production

and the concentrations or the total PCH are plotted versus sedimenL depth

and age in Fig.2, The total PCRH concent-ation peak for a single coave cloge

to the source occurs sharply ih the sediment of 20cm depth. The pealk became
wider, as the distance from the Bource I[ncreases. If it ig assumed that timae
lag for the diffusion ig negligible, it ig poasible to estimate the
sadimentation rate toughly, Its rate at the sampling site close to the PCH
ource was estimated ahout 17 mm/year, and the rates at each 5e8 area range
belween & and §7 mSyear. Thuse caleg Bgreed Spprusineicly wiili iie vaiuey
obtained by 210 pb method,

The typical congeners (Nakano et al.,1948) selected for the comparison were

a5 follows : NO.lﬂ,ND.3|/2ﬂ,N0.44,NO.49,NU.52.ND.GB.NO.Q],NO.]Q],NU.|IU.N0.138.
Nn.]dQ,NG.IGS,NO.IHO(IUPAC No.). As a result of coemparing the ratio of Lypical
cangeners pbaserved {n thig study, it wau possible tao congider that the congener
distributions wers simi{lar between PCH products and environmental snmples .
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Fig. 2. PCBHs concentrations versus sedimant depth and age ror the core.

CONCLUSIQN

PCBs were annlyzed simultaneously by GC/MS-5IM, The PCH composition in
sediments reflect historical {nput. The Fine particle is playing an
important role in the diffusion or contaminantsg . 1t wag considered 1hat
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"constant {lows" affect the diffusion aof PCB, and that the difference in
contamination patterns between each sea area results from bottom topography
and tidal effect.

Thé sedimentary profiles of PCBs corresponding with historical input record
were exactly similar to production and consumption deta. The sedimentation
rate at sampling site close to the PCB uource was estimated about 17 mm/year.
The congener distributions were similar between PCB products and environmental
samples,

Detailed studies on the behavior of PCBn in environment mnst be requested to
evaluate the transfer and diffusion of individual congeners Inter-matrices.

.
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