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Pollutions of Lake Waters of Japan by Halocarbons
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Synopsis

Halogenated organics belong to the most important materials of the global pollution.
As a subject of this problem, the volatile halocarbons in lake water of Japan were dealt
with in this paper. It was considered that the lake water was isolated from the other
hydrosphere and, therefore, it was influenced by air diffusion of the halocarbons. Seventy-
four lakes located in 5 regions in Japan were surveyed, and the harocarbons such as
CCl;, CH;CCl;, CHCICCl,, CCI,CCl;,, CHCl; and CHCIl,Br were analyzed by GC-ECD.
The results of determination of above components were illustrated graphically to compare
the ratio of them and by this the features of diffusing harocarbons to environment were
as follows: Most lakes were polluted by halocarbons, except a few lakes located at the
remote place as the Mt. Kirisima or the southern extremity in Kagosima Prefecture. The
high level was 0.1 to 1 ppb, the average level was 0.01 to 0.1 ppb and the low level was
below 0.01 ppb. Most volatile harocarbons were seemed to be carried by the air or the
rain and to be related with the air pollution. But in the case of high triharomethane,
such as chloroform, inflows of city water were suggested as the cause. The samples in
Chiba and Kagawa Prefectures were similar in the ratio, which were assumed to be one
of the typical types in the countries.
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¥R U R B A N & U TERS T AR D B
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60m! OfFIEY Y = — v ARTHBL, HERE
CELTHATE 5, $T7bb, REHET ¥ kTt
W, #9 110°C DIZIRE CHERE, FIEAHIL faupi
CHERY T 7 n VECTEABRKL CHHT B, InE
RMEHERD Y Y a —v = 2R TEEE, Kv 7 THEE
CHR L B 2T 5.
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SRR 60 mI BT Y 2 — v T AREBEL
TR T, 0¥ & 0m! HIERY A TEHEL Ia)t
LIESHETREERY, BohDx IRV EE TR
IKFp EERAT AFRD o~ w P ALEY L VPR B X
51T 5%, OWT, 0.25ml OEHET, oK
43 0.1ml % & v, GC-ECD(Hewlett-Packard 5840A)
WCEAGHL 0

D&M F €T Y —» 5 AREFE 031mm, ¥
4V AE 1.0pm, £X 50m, Crosslinked (#gg4%))
5% phenylmethylsilicone ©, * 3 U ¥ — % Al flis
# (FAEL 1.0kg/em®) Cdh %, WETAR 150°C,
K88 260°C, # 5 Al% 40°C 78 200°C ¥ ¢ 5°C/
min A & Uiz,

ZCTHBRS RS AFUTOBY THB, T,
* 4 ) ¥ —F A 25mi/min ¥HL, Fo 22.5ml/
min %% 5 AERTHE LT 2.5 m//min 33 5 A1
ABDREET 2. FRPHEAN, BHEACIVF V¥
—HAEALNALTA VY 27 g VEIGEIE 2.5
ml/min 723HL, Z2ic 0.1ml REIHAEEAT
BEFHTEENHN T LACEBAZINRD, 1 k¥ 2
Y = AEBOTLORECREL, 40°C 2% 2°C/min
AR L, 13min T 64°C Cico7:6 5°C/min Fig
L, 24min T 119°C THWKT Lieb, DT
20°C/min H48 & LT 24 min T 200°C /g 57b
e 7min BEETHZ 2012 v &7\,
SR A 2 VD, T DM TEBRK D O IRIER
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RSt CHCI, 7.63 min, CH;CCl, 8.73 min, CCl, 9.46
min, CHCICCl, 11.19 min, CHCLBr 11.56 min,
CHCIBr; 16.86 min, CCl.CCl, 17.72min, CHBr;
21.96 min TH - 7,

AW R HERERI L8 Mo~ ¥ LG
Y (Frzw=t 757 AEERE %, Thth
ECD DiRHBECIE LT, 2~10p k<1 s =)
YORFEDERD, 10m! o7 b VIE 2 LB R
Lpl % S00m! OUKICHEABMRL CERLZ, =
O EEY IRk OHE LRCERET, A—ER
T, KUKPEREX(EY, TOKMEEEALSHL T
/e b XS ADY ~ 7 DEREAY VR RDERE
#eL Lo, BHEEROFETIEL DR TH D,

* 1 BEREOFHT

fam | g om U R WSE IR
CHCl; 1.489 10 2.98 0. 001
CH;3CCls 1.311 5 1.31 0.001
CCly 1.632 2 0.653 0.001
CHCICCl; 1. 440 5 1.44 0. 001
CHBrCl, 2.006 5 2.01 0. 005
CHBr:Cl 2. 445 5 2.45 0. 005
CCIyCClg 1.631 2 0.652 0. 001
CHBr3 2.902 5 2.90 0.01
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— BB OV TR L 7 BB 4 v OWER A A
VIR IS THBEL T T o e R F v IL
F-, Cl-, NO,-, PO,~, Br~, NO;~, SO,~ o 7
DEAFVTH D, AAVIr=< 7T 7HEBIA A
v wm< b7 F 5% Model IC 100 (k%) T,
BHEEITOM®Y THB, T AL, FrvHTa
AXl (4.6mmg¢x50mm), <L —x AXl (4.6
mm¢ X250 mm), 7L vy CX1 (BBA 4 v 3
F o —7H), ERMERE L 40°C, KREK 005 M
DBS 2m//min, %R 0.004 M Na,CO,/0.004 M
NaHCO; 2ml//min & U7z, BBUKILETEE T 100
EA, TEREEX 0.0lppm THo,
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LS R A o LKEE KL TH B, L
L. ftlfs b L CR% L, LLI-bYzmrm=8Y
NENT ERREDbRD, ZRHITKRENBETIAL
712 & LTI eV EBE Z DR KL S B
JINE—EFIRI o)A A ER LTk L TT, BE
CZhBTJEREZT T bcdie, ~ry vk
BHORERBEEZO N D, BICHEGHEID KEK
o Z B EAIED K#EE 0.1~1 ppb pERE L e
Ty, BEERINLTNKEFEHT 28 CEBOBE
PRI TN B, =Y MU TR H 5H0T 3
THBHHDTEFFTEER LI SR TR 7R
RAADNEL, B QKBEKROWMARRE DD &
HEZh b, HEHTHEFES 0.01 ppb Dk¥E L
> TWHDIL, HHVCERETFECRRT 20044
L,

BEAS X OWE)RILso Bz —F L RS
&, KBS H LB O BICBTE S 7o 2 5 Rk

D3P Bo FTHHEMGRINTREEERE /o5 T
T2 ) ~=v VBRSO MARC L BEERE LD R
%, BELAMTIREXHEAF LWL, HHOWE
HtE DR D fowd AZTER YA TWB L HICFE
Ba&ntp, ~erVEEHIEILRELELOMETH
S To BEMTECENEDS DA, ZOMiTED
TIEL, WL KEESED 5 51 LBbh b, W
H (ERE 6.4km?, A¥E 13.3m) L@ni (5.6km?,
14.6 m) FRBEOHEREFECH D, KFTVIKEEH
Zbhic, 1212, BiENARERET, BEIBIK
DHHMETHRKL TV B, 20 X5 eBANTE
L L B TR B R E R R L, BKbE
OREH B E S, AW (5.1km? 121.6 m)
WKENEL, RELEEGT—271vy, PV ILVY
BARRETH oty 72 rerrapyidb L TKE
IROWADEZ BN D, AL AHECBRKETSH
>7co BUECHEMIICK L TE ol (6.8km? 40.6 m)

® 2 HEEHEOMBED SHHER

B fr ppb
| CHClL | CHCEBr | CHCIBr: | CHBrs | CHxnh]CHd=ccq(Xk=cch CCly
1. R }omsl nd lnd nd )omg mw‘ 0.001 nd
2. ¥R | o007 | nd | nd nd | 0.005 0.010 0.002 nd
3. BRI | oo nd nd nd { 0.038 0.018 0.030 nd
4. SEEW 0.031 nd nd | nd |0 0. 002 0.121 nd
5. =i (B) 0.073 0.011 nd [ nd ‘ 0. 004 0. 008 0.011 nd
6. =il (i | 0.088 nd nd | nd 0.007 0.009 0.008 nd
7. =i (F) | 0.450 0.051 0.026 | nd 0. 006 0.008 0.002 nd
xR 3 BELAMBELADOMIBOLSFHRER
B fz ppb
CHCl; | CHOLBr | CHCIBr | CHBr } CH&Eh‘CHd:CCHCCb:CQz CCly

8. (L 0. 009 { nd \ nd | nd | nd | oo } 0.046 nd
9. EOw 0.018 ‘ nd [ nd ‘ nd [ 0.010 [ 0.016 ‘ 0.028 | nd
10. FEER) 0.037 nd ‘ nd ‘ nd 0.031 ‘ 0.029 ] 0.241 l nd
1. 7 W l 0.021 nd ’ nd nd nd nd nd \ nd
12. A | 0. 066 nd nd nd 0.019 nd nd nd
13. EOW 0.011 nd nd nd 0.007 nd 0.003 nd
14. AR nd nd 1 nd nd 0.035 ‘ 0.187 0.384 nd
15. EASH ( 0.031 nd ' nd nd 0.05 | nd nd nd
16. FHRH 0.08 | md | nd | nd 0.012 nd nd nd
17. BAEEW) nd ) nd ! nd ) nd nd 0.042 0.123 nd
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KIS RS H - C, EEEROEELRT
T, F7n, FEBTERKEKFD 7 v et
213 100 ppb HHEX B EKETH - C, TOKRIEE
WL THE D L EEKEOWATE L LtV B
o hb SO & 2B E YRR R L T
Wbz Hiy, RREORBRERCERY? S D LHEE
h, EREEEATERENDS OKIRARHERC L %
wEmAREE UL IR I, BrE (R 1677
km?, JKEE 7.3m) LEIfEH (10.4km? 30.5m) (il
MIX AW LN RS, B AAS 2 OFEY
HT BT - fohs, BB LD RKLBIRIC
IoT, 4RLET A2 (F AR T 5 RED —E)

£ 4 FEROWAOHIHR
B fi ppb
| cHel } CHChBr\ CHCIBrz ’ CHBr3 ‘ CH,CCl; kHCkﬂumzcch=00b‘ CCle
18. | & A ‘ 0.012 ’ 0.003 | nd | tr ‘ 0.037 | 0.032 0. 007 | nd
0. Zgss | 002 | nd nd | 0.031 0.069 | 0.000 | nd
20. BEA A 0.023 ' nd nd nd 0.033 0.023 ( 0.005 nd
21 PR 4 A 014 | nd | nd nd | nd | nd | nd nd
22, @A A 0.010 nd | nd nd 0.041 0.083 0. 008 ‘ nd
23, BIK A 0. 067 nd ) nd nd 0.038 0.025 0.007 nd
24, i # A ‘ 0. 009 | nd l nd l nd 0.028 0.020 0.006 nd
25. A F A 0.44 l 0.019 \ nd [ nd 0.040 0.077 ] 0. 007 nd
26. LFRs A | 0.014 ) nd 1 nd l nd 0.030 0.040 | 0.013 nd
2. BB A 0.12 ‘ nd | nd ] nd 0.038 0. 063 ‘ 0.013 nd
28. 475 X A 0. 006 nd nd tr 0.027 0.016 | 0.005 nd
20 WA A 0.019 nd nd i | oo | oo | 000 nd
30. FeAMS A 0.050 | nd nd tr | 0.03 ‘ 0.074 | 0.006 nd
31 EiE 0.023 [ nd nd 0.0 | 0.004 | o014 | o.008 tr
32. ENEIR 0.090 | nd nd nd 0.000 | o001 | .00 nd
x5 HER- BEHROMBOSHRER

¥ fL ppb

| CHCl, | CHCIBr | CHCIBr | CHBn | CHiCClL [CHCI=CCl|CCl=CClL|  CCli

33. FEAHE 0.643 l 0.038 0.031 | nd ' 0.005 |  0.006 0.002 nd
34. ZBHM nd } nd nd ’ nd 0. 003 ] nd 0.003 nd
35. BEH | 022 | nd nd | nd nd | nd 0. 001 nd
36. e 0.0 | nd | nd nd 0.113 0.096 0.007 | nd
37. FAM 0.07 | nd | nd nd nd nd | nd | nd
38, KEER:H ad | nd nd nd 0.001 nd 0.0 | nd
39. BRI 0.007 | nd nd nd 0.005 0.014 0.001 { nd
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® 6 KA - =RROWBEOSHHER
# fr ppb

CHCls | CHCLBr | CHCIBr; | CHBrs | CHiCCl (CHCI=CClj|CCl=CCl| CCl
0. FESW 0.062 nd nd nd 0.03 | o011 | o3 | 0.005
A1 S 0.020 nd nd ] nd 0.055 0.000 | 0.0 nd
42. R . N B | ‘
3. F b 0.072 nd nd nd 0.018 0.012 { 0.073 nd
4. PR 0.066 nd nd tr 0.021 0.020 \ 0.11 nd
45. AL 0.24 nd | nd nd 0. 056 o013 | 028 0.005
6. vy i 0.46 0.015 | nd nd 0.017 0.011 0.15 nd
47, aF i 0.052 nd \'nd nd 0.035 0.016 0.11 nd
8. KL 0.018 nd nd nd | 0.0% 0.017 | 0.10 nd
9. % i 0.20 0. 006 nd nd | 0.0 0.0 | .21 0. 004
50. K
51. HEMEFh 0.28 0.038 tr nd ] 0.072 0. 085 0.53 0. 003
52. HES 0.039 nd nd nd ] 0.052 0.034 | 0.63 tr
53. CfERLE 0.30 nd tr nd ' 0. 059 0.059 0.79 0.006
54. rhEEpE 0.036 nd nd nd | 0.018 1.1 0.10 nd
5. KBUPIE | 0045 | 0.008 nd v | o 0009 | 027 0.007
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RER 8

ENPN-17)
L UTFAR
L OFNE
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4. MK BB

55. AMISRAH

0.001 i | 4
) . .=

o, a,eel, o . cict,

B9 KRA - RREOWIEORS LR

CHCL, e

vOEHEBHKEC Sy FLTRI0RL TR,

R X D ERBRA D B 2R A R
H 5. KR, EEECEEI AR L £RILH
Ho/e b, FOFHYRANAGEBL TR, 228

BrEni sl Tvb, Mo, KEKEHE, #H
i, BRI - TERCHET L TEMFOZER
LT DM - THEERMIATRAL, BT 5 LHE
EEND, EESM EPEFMOMS, BRIHCH
BMOMEL D L EDOE, BTEN S OIS H 73T
CdHh T, RO OBERAZOKEY L RTRT
WD TH A S, BESL ATETHED L CILUEIOMTH
5T, MECEEZEY 52 5 L5 hBEFILR -,
¥, FEFWIFIORFE LR - TW50, 2k
AB5F3 TOREHONEMTH - T, THEMZ
EHUBERENDH B DT, RLEWHE LT TV B DI,
FobDEBLEEZLND,

T X5ic, EREm S VLAY L BRI
BEL Tk, KEHERC L - CERER TR KROBH
IKPEBEIHREND LT HHENRY L2 L SR
bbb, L, SEOREETILELEE, Xk
RESMS ZOBRR AT 5 DITWEARTELT TH b0
L%, BIoF —20ERC L - TRBALTUTL Z &n
DECH D,

¥, AR D D D HIR D MBI RIRE KL TS
TRECHE S A LT hE, SKPEEESWTE
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Lz, ¥, WEMERERTC, REEO~nr VLG
HORFHERIR 12 Rl
FNRGUEOMFAERRIZMBL, ZRE LR
BT RIS T, MR ELOS I Th 5,
Bl 2L, MBI TR EERTA R 23 F - e AT#
THAELM 2 LKL EZ TS Z 0w, 2hb

it

RO

et

\‘\
Wy S

n

o a
A

yig,
W .
N ‘0,

M

B I i

it

v
&z PSR

AT e
Vit \ >
ah! g

B W ity
t

i

Mt O
AR

20 Kn
1

B 11 FROMEOAE




75

£ T FNROBBDO SRR

B L ppb
| CHCl, | CHCLBr | CHCIBr; | CHBrs | CHyCCly CHCI=CCly 0013=c<313i CClL
56. M | 0.0 nd nd nd 0.008 0.024 0.003 | nd
5. H B | o0 nd nd nd 0.008 0.014 0.003 nd
58, B fB 0.036 nd nd nd 0.010 0.024 | 0004 | nd
59. EshAih nd nd | nd nd 0.015 0.002 | nd
60. % Ezih 0.019 nd | nd nd 0.000 | 0.021 0. 005 nd
61 F i 0.13 nd ( nd nd | 002 ) 0.017 0. 007 nd
62. /it nd nd { nd ad 0.004 | 0.028 0. 002 nd
63. =il nd nd } nd nd 0. 006 ‘ 0.017 0.003 nd
64. 3 | o007 nd | nd nd | 000 | oo0m 0.004 nd
65. ZIFL ’ 0.15 nd } nd | nd ) nd | 0.02 0.003 j nd
66. % | 0.0 nd l nd | nd 0.002 | 0022 0.009 | nd
67. fE { 0.012 nd | md | nd 0.008 } 0.014 0 004 \ nd
68. EFHIi | nd nd | md | aa | 00 | 005 0.03 | nd
‘ Enpinbe £, bV vy > L L1k e
mi xRV > -7 VVYOMERE 1 ooMBo %~
) YDL5THY, RN - BERTDA—-27 1>,
i LlI-rVszmema=syv=F) 7L vDx—v LR
or. mon %!Fﬂ-ﬂﬂﬂ}.ss o L TW\W5, »
‘ 14 BREROHA

T

wicl=
CCiz

€l

1,00, o
el ccl

12 FJNROWE RS L]

cnel, CHCi e

L ERCEEC S LT 5% O TRE~DHERD
KA R D DEHEN L Vo DFFERE 30km @
bl o THEL TV BIE LA EDOBkIEFE AL
ERERTH -7 1L, 2HKT2Z v ekl A HEH
LTWB b ORFEFKEDRALE LB b, %
o, BETOT— 2 LHRTHE, TEROF AHO
BHRBER LD TNT, Zhd b UBEKENMEVLC

BEVR & L7 B B IR IR s C LU R MR © o SUBHER Y
WA 13 wF ey b Lic, ¥, ~ry viLEW
DOWEMETFES T, REFORTHRIR 4 Rl
7o

T OHUR CHER G & Uit kit o
T, B B 1  Hhh Ao M I B L T B
SFEFR TR E 0.01ppb Tz kL,
BRICTEGTORBEIVMRE IR TV B Z EnEND L
foo & QIAEHIIEES 1239 m, EE 630m, BRE
10m o UTEA R# T, R km XK T AR
Loz h b, FOWEEF »+— b DO—o%R 15 7
S5 v RBEHEL TRT,

HERE AT OBER SN RKKHEEFLCH 5700,
TSV IERRERIL L0 TEE LIRETHY, &
T RIER L BEEBHEREORAL BT L e
Vo 5T, AEOFTEE T ppt (0.001 ppb) DA —
FORBIRRTH - T, KEMLFREH &b HEEs
ppt A —XEhH B L Lic LT, ~ri vILEHA KT
L3 2 L THh B, HMIEIHFAIET DA, R
CRPEHOEERD D, F— FEBVTHoTo BER
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13 EREROMHOME

*® 8 HREBROMBOSIRER

B {7 ppb
| cHCL ‘ CHCL:Br | CHCIBr, \ CHBr: | CHyCCly }CH01=c012‘(3012=cc12 CCl
69. 41 i | nd | nd nd | nd 0.008 | 0002 | nd nd
70. K nd nd nd | nd nd nd | nd nd
71 AEED nd nd nd | oad | 0002 ad | 0.004 nd
72, % 0.006 nd | md | nd | nd | nd [ nd | nd
73. nd | nd | nd | nd | nd nd nd | nd
4.8 i nd | nd | nd | md | nd nd nd | nd

& ARBEBFEMI L OCOERRAMOEL LS - T, B BT WO THREDRBAND 0 HRhi,
b <D ORGR LT 5T D, FERMITER 250 m, % FTRIZL T ZDEEE TREENK X THERT
E S0cm CEEAMICIIRARAr — 1L, Bl E\e MBI UN S ERCALE L, @R 11.1km?,
FHLE 440m, FE 14m ORHOMZELHTH BE 233m OAKXT 29 FHOKLEDOW TS %,
Bo FEERLVLTLEL DLW, HHWLITK MR O—RICEY D 50, LRI IR IONEY
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B, WMECEENENTHSE, Lrl, BELTH
PeNERNCEETH - C, WEBRE~ = VLEY
TRHTH 57,

Lk, BEREE W BHIR AT C, o
LHB LA b THEERTHY, ~e 7 VLEY
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AR
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Cele CH,CCls ccly (o
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OYBRERC LV ENS T ERBEBMNTIE 5T

5. 414207 by F7C&BKEHE

ERFME L KR - 2B EROWIC oW TR
4 A VHRE Lo FOMREYFEY, F10 R T,

F 1 HF o — P OBIEK 16 1R T,

Bt 4 v DREC & - THOB AN ABERIA
ORENDIY, ~a ALY O RRM & HEE T
B DWRET — X ETHIENTED, £D—DL
LT, Cl- & SO, oW TOMFEREB~S,
A&, WHEOKBECBIL T, 1950 FERVME
Mk > CT—HORENEBS A TR Y, FOEK
BEBENEESETET Lickd, ZOUKOT — £
DERREYEE L L0 L LTHRAZR S Z 0%
Vo AFDHT Clm & SO kEHTS &, FEL
T SO, /CIm 13§ 3 Lix-Twb, (FIR, AN
J, S, KA, BEEI, SN, &2l &H
N, WreEioFRs, Lol HEHME
SO, DFNEL, WAL - THERD D) £h
%, WEEFTIOEEEHETS L, In 3=+1.1
LACEE THHE, WEOKET, TOEE LI
% BIUT ABFDMAS 1 DOFERLH 2 EEL TR
Bo #T, 4%HED In SO /Cl #HELTE
9, £ 10 oEFEOMcEEINL S L, BELAMBULT
31 BB oM%<, KBRAT - BRI TREWETH,
oA FANRENE E B, Lok, BWEDTHR

=
&
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woE K

R 15 HEGHRBEmOSHIF » — b
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B, REEWIRLHL T g 2 CHEM %
HERE, RIRNCHE DM B TERORRICER IR
HRBIEDW TH S, BECEERE —0.14 TK
HOWKTH Do ZOHERENL, BAD M H O KE

W, BRERSH LGS bk S0, oEEE L,

b s C DEIGAEL L2EAIELLN S,
HleAiZ, BAOTWKETIEKELY & &, ClIm 580,
TR LHERSE TR0 f5 b BT 1 53 TE(L

X9 BLAMELOWEOEA & v 3HER

¥ {7 ppm
F- cr- NO:~ | PO~ Br- NO& | SO&- | ot~
8. (LI 0.01 \ 1.8 ad | 0.0 0.01 ‘ 0.5 3.0 ‘ 0.51
9. O nd 1 3.8 0.28 0.11 0.01 ‘ 0.5 10.5 ‘ 1.02
10. R I nd | 19 Cad | oo o010 | 08 49 | 09
1. 7 ‘ nd |15 ] nd | 0.02 0.01 0.8 40 | o098
12. A ] nd ‘ 1.1 ‘ 0.03 | nd nd 0.3 38 | L
13. Eow | nd | 40 [ nd | 009 0.01 1.3 8.0 0.69
14. 8K ’ 0.04 ' 4.3 ! nd 0.01 .01 | 42 13.9 1.17
15, HAI) ! 0.04 [ 53 | nd 0.06 | o0 1 5.0 13.5 ’ 0.93
16. FHRI ’ nd ‘ 2.0 ’ 0.37 l nd | nd 2.4 12.8 1.86
17. BARE] | nd ‘ 1.1 1 nd 1 0.01 ’ 0.01 0.9 6.3 1.75
£ 10 KR - ZEREBEOWBORRA & v HsE
B {7 ppm
F- cr- NOs= PO~ Br- NO;- S0 | g

40. HEFW 0.04 4.5 nd nd nd nd 4.5 0
. gExs | 0.03 6.6 nd 002 | 00z | nd 10.3 0.45
2. R i nd | 83 nd nd ] nd 28 1.9 0.36
3. % i Q 0.02 ' 1.3 | nd ‘ nd l 0.02 ] nd 9.7 —0.15
4. FREH ‘ 0.03 15.2 nd | nd | 004 | 32 10.0 | —0.42
45. KALBRI 1 nd 0.3 nd ’ nd nd 0.03 0.2 —0.41
4. vy | 0.03 166 | nd | nd 0.01 nd 7.6 | —0.78
o=y | oo 88 | nd | nd nd 0.06 9.4 0.07
48. K ki | o 5.4 | 0.03 | nd | o0 nd 12.8 —0.18
9. % i 0.03 24.9 nd | 131 X 0.06 44.8 0.50
50. Tl Feapp 0.08 21.8 0.03 057 | 0.4 0.06 15.6 —0.33
51 WM 0.03 6.6 nd nd | 00 nd 7.6 0.14
52. hEF 0.14 12.8 nd nd | nd | nd 18.2 0.35
53. (KL nd 01 | nd ( nd | nd ’ 0.02 0.2 ‘ 0.69
54 [ErhREBE | 0.08 ‘ 21.8 } nd ‘ 247 | nd | nd 9.1 ‘ —0.87
55. KBURPUA | 0.13 | 275 | nd | nd | nd | nd 18.9 ’—a%
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LTWw55, “hd InSO,/Cl- THiT & —0.23
~0 L&A TATHD, € - T, LTEMIX
SO, Ho% s ClIm DB WFKIC L 5 Tk
RCERERELTHB IS,

KICKWRAT - BRROEE®RA L, &k 1L T
In SO, ~/Cl™ HEL £ 5TV 5%, FTLEFRRE
e, v 7 ML, FEREMAVEVETH B, Zh b LH
THEBKOWMAN D B EEZ LR HERIMTH S,
TDBE, NAEBEROFBIIAE NaCl off ALl
THEDLNLRT, WE LA S L GEBRCS
»C In SO, /CI” fEpYEVWREREZT T2 LY
MR b, hohd, CHREEEARAHILA F v REN
EFTETWEL I A2id 5 L 5 TR T & 7\

Bk, SO & ClIm w352 onEELE LI
ANTEET S L, KEA - SRIBOMEZ, #hiK
EEL TV A, SEAMBIOMEBELY, A5
EEAZIRT OB - LS T ENTE %o

6. & @&

AAZHOMBA NG E LT, BEREFER =7
&Y DIKEA~DIHCE A~IFER, DT oMA 23
BT otze (1) WIEKRPORE T 2ARCK S L

TR3BE, 01~1ppb HEREOFEE, 0.01~
0.1 ppb »E@DAKHE, 0.01 ppb LU A0EEIRE
¥ I B, Q) BB, KRN - RREOERHM
BT 23S <, BERER OB B
LR IR, Q) KRN - RRRIOWTRS
b, REBHROBE L KDBERHEMEL TV X5
Rz 3, (4) TEREBNRTEDL RO #EK Y
&L, HHFOELRO—HEA) DD E, (5) 7= R
AL ANERT LBRENF2BbhBH, & hidkE
IR DB T—ERD A TKEKFEKDITRAAVER DR
RETeoTND I ERGND, (6) ~arv{LidHoD
KR ERELECHEI N 5 —BOKEEE &3
REYRCLTRY, HHEOBRIIE,
DLEAET 2 &, -~ w iy ALaoBELRE, %
WOVWORENB D, BOWAEL ppb T OERE
TH-Th, BEAELOKE CESL -5, 12
Bizd) ik, DML CHWAEENER IR, &
KM T B o Fo Bk VIR LS M O e flic k- F 5
fro o VALEY OB LT HIR EERICIKA - TR
D, ZTORBIALRCKT HFO—MEEZRLICCE
Fr\o AR RE ARG D BEEE RO
TR OB B LIz b D THEN D, 4MHARS
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OHEBEO AEFEHERLFIH L TH N EWS & i3S
MOMR LT B\, IR v ¥ L EYOIRE D
NI REICHEA T I ERCEET RETH S
5o ALFHE R OIER B IS K OMFEL LT L
T 505 BT DO AAROMEE TML D X 5 4t
oo BLIT, ZOMERAEROME A ¥ TIREELRCED
ho0dhdZ EREECORMOGEETHY, K
WIRERERCIETE Uik - (bW E D4, MEY
ANERa VR —ATEBNES I, ANEOEREE
ETHEEMELLCHbh T3 :E2b05%, &
REDRER, ~v ¥y vbEHOBEEhIKEA EREE

BRU, FORXEAY N TE o LN BEERBETH S
EHDTHRERTHRETH 5,

X ik
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HHEEEREORE, FIERERBRENCE, 6,
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3) fnpEEER cTEHRE: 1A vrmr< 25O
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