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DIFFUSION of MOTOR VEHICULAR EXHAUST GASES near the HIGHWAY

Masaaki YOSHIMURA, Masahide MIYAMOTO,
Shigeru KOBAYASHI, Yoshiaki FUCHI, Takashi MASUDA,

Takeshi KAMAYA, and Ken-ichiro YOSHIMURA

In order to investigate the diffusion patterns of nitrogen oxides exhausted from motor vehicles
and forecast air pollution that occurs arround a highway, this field survey was carried out at the
place where the construction of a highway was planned.

. In this field survey, motor vehicles running on the highway were employed as the emission
source. We have examined 21 times to find the relationships between the leeward distances from
the emission source and the concentrations of nitrogen oxides.

The leeward distance not exceeding the air quality standard on the concentration of nitrogen
dioxide in Japan was about 30m in most cases. On the other hand, in the case of east direction with
low windspeed, its value was 150m approximately. In this place under such meteorological
conditions, the vehicular exhaust gases were not diffused sufficiently.

2. To forecast the diffusion value of nitrogen oxides from the emission sources, the following

equation was applied.

C=g 2. X exp( ~ BX)
C : calculated concentration (ppm)
Q : source intensity (g/sec/Km)
U : windspeed {m/s}
# : angle between wind direction and sampling lines (degree)
X :leeward distance (m)

a, B, C: coefficient
The coefficients a, B, C of this equation were calculated in each atmospheric stability class from
the field survey data by using the method of least squares. The calculated values were compared
with those of the field survey under the each atmospheric stability class.
Under the conditions of the atmospheric stability classes B, B~C and C, the results showed better
agreement at sampling points near the source. From these results, the approximate concentration
of nitrogen oxides could be calculated by the equation at the place.
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However, under the atmospheric stability class D, the calculated values were so large to the field

values that the equation could not be applied.

3. The ratio of NO/NOy and NO./NO, were calculated respectively. Correlations between those
calculated values and the distances from the emission source were examined.

In case of NO, the correlation coefficient R was equal to —0.60(n=251). In case of NO, R was
equal to 0.63 (n=251}. It was indicated that both ratios were correlated with the distance (P<(.01)
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C‘(X 21= Fawloan {(‘”‘p (’*' ot ) ~C, CTBMERES T LR, L L%
+exp |—5 i%g)— ENED, HIOTERERLIE B TENREDL I,
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A~B 2 0.307 | 0.2546~0.3594 | 0.00444 +107? 0.796 | 0.7511~0.8409
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FFEME Ca - 679 673 520 309 219




11 MM OEEE & ’REM{E DR

47

E12 —EMbe® e SRMESHOLL & B oAl

ppb
500|- 10p
Y=—000177851-06458

50. 11, 8 Fe06016(n=251)
2108 ~ 8:23

NOx NooNox|

H118 05}

s A i 1 L J L " 1 4 s ')
45 15 85 55 wrmm(m, 106 155 05 16 a5 85 o rmm(m, 105 155

{6) NO./NOx ¥ & TFNO2,/NOx & FEME & (D4EM

EFNEIZD 0 TNO/NO« &5 L U NO2 /NOx £ 3R
Eikrhig s S R - oM 2R L, 12, 13
iZmL 7z,

1} NO/NOx#ae
Y =—0.001778 X +0.6458  --{4)
¥ =0.6015 {n =251)

2) NO2/NO: »Hé
Y =0.001850 X +0.3490 --+{5)
¥ =0.6340 (n =251)

NO/NOx iR S iy & 0 IS SR 1% TH
DB A S D, NO2 /NOx (3 fEMREE 1 % CIEN HEE A 4
=72,

(7} NOBLUNO:DEHH{E

# 305t EMC s & vrslld), R(5) & D NO, NO2BE
FEHLELCRLAE,

F1ONO, NO:EAE XL T4 5 LFHEE
CeWEERIE & b TR Hlic 2w TIENO, NOz L B
ERE ST EETL 2,

8.3 & »

A0 FHAE SR B ACKER S & &, BT AT
BT H - 729, VBOFEN 5 5 FITRAMGEEE &
Wiy 7 77w FEFENEL D, »i)&SviEat

NOz/NO=x

B3 R {bEd s SRrtipoLt & IER X o4E68

Y=0.001850%+03490
F=06340( 0= 251)

21 3

05 16 85 55 Tos Tis
BT (m)

B 7221 0 R L ) G BT oo BB R R LY
Oy E M BE & BEHRM IR 2R AL,

SEAM A o0 2 A AR L 7234, NO2 o BRBE G HE
{0.02ppm ) LATFio% 2 a3 s LU R Ao
MBI S IS0mBBIETH -2, Tl
AlE KIS HIOMARE T H - 72,

FEEB, B~C, Clz&wv TIHEMKIEET® NOx
OELMEEZR GBI L VKD 3 2 kAl
SiBRFEERRENIEE, BHELETHOIE T 4 —
SOMETE X UREEDIZBIT S, LV EIEAIERE
PR LECH B,

&% T H

1) FWHZER, fb HEHBE0REE: 7o 7 1 >
7, P106, =YK, (1975)

2) RSHITRSH RS EFEII o T,
P17, (1975}

3) BT REREERFAGIRE D RER = 2
7, P77,{1975)

4) KFRFFH ¢ R EIL R, P29,
{1977)



48

F4 ARSI —BRLIEFRSIU-BILERRE

(ppb)
£E Al 5 15 35 55 105 165
SR A B
50. 11. 5 NO 105 54 32 24 15 10
13 :30~18:50 NO:2 59 33 23 20 18 17
50, 11. 7 NO 55 34 22 17 11 7
13 :43~14: 02 NOz 31 21 16 14 13 12
50, 11, 7 NO 79 44 27 20 12 8
16 1 49~17 1 09 NO:z 45 27 19 16 14 14
50, 11, 7 NO 440 189 81 45 11 8
17 :21~17 1 34 NOz2 247 115 57 37 13 14
50, 11. 8 NO 266 145 92 72 47 34
8 :03~8 ;23 NO: 149 83 65 59 57 59




1.

43

7. RIGHENICBT 3FERCARY
BETIEVWECAHDOESRBICOWT

& & BE—R

HEAVY METAL CONTAMINATION in ATMOSPHERIC SUSPENDED
PARTICULATES and DUSTFALLS at NAGASAKI CITY
Takashi MASUDA and Ken-ichiro YOSHIMURA

1. In atmospheric suspended particulates, six heavy metals (iron, lead, zinc, copper, manganese, and
cadmium, which were decreasing in that order) were measured, but none of chromium, mercury,
arsenic, and vanadium. High level of lead was measured at street with heavy traffic volume.
Regarding to regional differencies, heavy metal contamination in atmospheric suspended particu-
lates decreased in the following order; factory area, densely populated and heavy traffic area,
sparsely populated and heavy traffic area, residential area, and hilly area.

2. In dustfalls, six heavy metals (iron, manganese, zinc, lead, copper, and vanadium, which were
decreasing in that order) were measured. These data indicated the highly significant correlations
between the levels of heavy metal in atmospheric suspended particulates and that of dustfalls at
the same sampling point.

As the result, it was recognized that air pollution by heavy metals was regionally distributed in
Nagasaki City, and the main emission sources of these pollutants were automobiles and factories.

In addition, analytical method of vanadium by atomic absorption spectrophotometry was
examined. On that occasion, it was suitable to use cupferron as a chelating reagent and di-n-butyl
ether as a solvent of extraction. '
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BLF, Vit0.02ug /wllTFTHL,

FAAIGLAE K1 EBBHARALSTIZERLADOEZERESFITBR
. . . gl I S L I N - L S BB ey
oA M oA # % B U # 23 -
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g§.dL F W 3.3 110 { 3.3) 1.2 { 0.036) 1.6 ( 0.048)
9. & W WO 14 210 ( 1.5) 12 { 0.086) 1.9 ( 0.014)
73 =] 14 210 { 3.3) 12 ( 0.086) 1.9 ( 0.048)
4 % 2.7 21 (¢.21} ¢.70 { 0.007) ¢.46 ( 0.009)
F o) 6.6 89 ( 1.8) 3.2 { 0.039) 1.1 ( 0.021)
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& I % g {ug /- %)
Mn Zn Cu Cd Pb Cr | As | Hg v
0.005 (0.024) 0.021 (0.10) 0.029 (0.14) N.D 0.019(0.093) IN.D|N.D|N.D|N,
0.037 { 0.078) 0.028 ( 0.059) 0.038 { 0.080) " 0.33 (0.69) " " " "
0.011 { 0.026) 0.077 {0.18) 0.014 { 0,033) ] 0.093 {0.22) " n " "
0.013  0.037) 0.046 (0.13) | 0.012 { 0.037) it 0.020(0.057) | # " " "
0.044  (0.11) 0.076 (0.19} 0.040 ( 0.098) i 0.068 (0.17) " " " I
0.010 ( 0.041) | 0.023 ( 0.094) 0.038 (0.16) " 0.026 (0.11) " i " i
0.018 { 0.078) 0.12 (0.49) C.12 {0.49) 0.004(0.016}) 0.066 (0.27) # " " "
0,024 { 0.0468) 0.077 (0.15) 0.022 { 0.042) (.004(0.008) 0.086 (0.17) " " " "
0.014 { 0.037) 0.11 (0.29) 0.036 ( 0.094) N.D 0.091 (0.23) " " " "
0.072  {0.15) 0.13 {0.27) 0.16 (0,33) 0.004{0.008)} | 0.063 (0.13) ] ] " ]
0.014 ( 0.061) 0.026 (0.11) 0.022 ( 0.096) N.D 0.032 {0.14) " " " "
0.072 (0.15) 0.13 (0.49) 0.16 {0,49) - 0.33 (0.69) - - - -
0.005 ( 0.024) 0.021 { 0.059) 0,013 { 0.033) - ¢.019(0.057) - - - -
0.024 { 0.063) 0.067 {G.19) 0.048 (0.13) - 0.081 {0.21) - - — -
& K, I & (kg kB - %)
Cu Pb Cd Cr As Hg v
0.36 ( 0.004) 0.12 ( 0.001) N.D N ,D N.D N.D 0.09 ( 0.001)
.24 { 0.009) 0.58 ( 0.021) " " " I 0.21 ( 0.008)
0.47 { 0.017) 0.39 ( 0.014) " P " " 0.25 ( 0.009)
0.48 { 0.015) 0.81 ( 0.025) " 1 1 ] 0.39 ( 0.012)
0.52 ( 0.004) 0.74 ( 0.005) 7 " " " 0.99 ( 0.007)
0.52 ( 0.017) 0.81 { 0.025) - — - - 0.99 ( 0.012)
0.24 { 0.004) 0.12 { 0.001) — - - - 0.09 { 0.001)
0.41 ( 0.010) 0.53 { 0.019) — — — - 0.39 { 0.007)
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AT LA A ERE | g b | e ) | S
it gr(dn) | HOA 4 1.6 { 1.2~ 2.0) |ifE #KA
th S {Ar) " 4 1.8 ( 1.4~ 2.3) "

r gt (@) n 4 1.8 ( 1.4~ 2.3) ]
H [ i " 4 1.7 ( 1.4~ 2.0} "
N il 23 " 4 1.6 { 1.2~ 2.3) "
i a8 #E ] 4 1.5 { 1.0~ 2.2) "
;o wm o ] 8 2.1 (1.2~ 3.2) |# HB
H & B if " 8 2.1 { 0.8~ 3.4) "
* O OE #E % ip n 8 2.2 ( 1.1~ 3.4) n
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o2 E )N O O F " 8 2.2 ( 1.4~ 3.3) "
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& 5 i ] 8 2.0 (1.3~ 2.8) ]
17 + i " 4 1.9 { 1.3~ 2.3) |ifp %A
* ] % " 4 1.2 ( 1.0~ 1.6) n
m # h| B Wi o A 12 1.6 ( 0.5~ 3.1} | NA
o | K F * i " 12 1.0 ( 0.4~ 2.1) | MHAA
T # | F # i n 12 0.7 ( 0.2~ 1.8) n
To®gNIT » 2 N % n 12 1.0 ( 0.1~ 2.8) "
Al o 29 # HE " 12 1.1 { 0.5~ 1.8) [ JlA
il n B OKR ¥ OB OET| R O A 12 0.5 (ND~ 1.5) | IjA
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2. K %
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B2 bk THiECd BEFF P RO BEE
WIEELZTL T3, ZhoORBIBTTAKRE
Bzl aNEHOETFICLZ2LNTH A,
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BB CHETANE (F18) BETOEFERE,
RIE B #E AEWRAE#R, 15, 52~61 (1975)

2) [k REEBFENCBITAH F IV LAFHE
EBmoATRME (F8H) , RERHELENR
Fr#k, 15, 90~105 {1975}
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1 p
®1 RETFOESRME (B g/ g)

i TR a, Cd Pb Zn Cu | T—Hg | As |[FEWFEA| R 1
Mol s B & fF] 0.87 21 350 84 0.87 6.6 |~ F m
% |8 N #E| 0.54 71 220 91 44,7 y
K M| 0.26 21 190 49 " "
n~f -8 24| 632 23 110 23 ] i k25
&K o¥E A DO 0.16 18 90 21 " I
#* R K B, 0.26 54 99 15 " i
(°F #)) 0.40 35 180 47 0.87
ks s [ BB W] 0.72 77 460 85 4.7~ F w
* " 0.41 44 340 88 0.42 46, 6 y
8 W7 M| 0.58 57 310 71 4.7 | & 1S
*  # M) 0.70 79 340 68 P NG
¥o#8 S | 0.42 23 100 65 Z b £
' 5 O &£ 0.2 39 150 99 " "
ol oK R 0.30 25 110 35 " 1
(3 #7) 0.48 49 260 73 0.42
KE Nx|HE K | 014 91 200 48 0.47 6. 6 (8 - B
A B Nx | ok fF| 0.98 31 140 25 45. 9 i
#® " 0.32 12 80 0.22 48 . 7 "
* | % H 1.1 32 160 23 0.25 46 . 2 "
* | JB i) Ja= 1.5 24 160 30 0.07 46. 3 "
*® " 1.9 7 83 7 0.53 47 . 5 n
£ " 1.2 16 120 0.38 48, 7 o
* " 0.93 55 170 44 0.14 7.8 49, 4 n
® " 0.78 19 160 23 0.55 49. 11 "
# " .64 11 0.24 4.4| 50, 4 "
* n 0.37 22 180 0.30 2.7] 51.5 "
I R - S 11 2.4 31 150 24 45. 3 "
* " 1.4 12 180 0.23 46, 1 "
# [ & ] 0.72 39 120 22 45, 9 y
* " 1.6 26 160 46 . 2 "
* u 1.6 22 160 28 0.06 46, 3 ]
* n 1.2 34 160 25 0.08 " "
* " 1.1 12 150 29 0.04 " "
{7 1) 1.2 24 150 25 0.24 5.0

) ok (IREEIHL
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9 i
£ EEPOESRBRE (B4L: ug ./ g)

) i H ) Cd Pb Zn Cu T—Hg As | BEIER| R b=
Z O I T = GO | R B <17 2.3 250 600 58 2.2 6.3 |~ F @
il23 i o 0.75 28 98 20 44 . 9 R
o W\ B 0.3 36 120 23 45, 3 "
" 0.70 71 160 29 0.20 46. 3 "
= @ A 0.38 14 76 18 0.05 3.8 49.4 "
" 0.11 4 0.08 1.1 50. 4 "
u 0.05 17 77 0.14 2.5 51.65 i
o HE] 0.48 45 87 14 45,3 |8 - B
" 0.44 30 95 17 0.04 46. 3 "
" <0.05 6 65 13 0.04 49,11 A
(+F- #7) 0.61 50 150 25 0.39 2.5
# o iF| o0.22 20 75 13 45, 3 |® - ou
" 0.43 43 88 22 0.04 46, 3 W
" 0.21 7 42 11 0.04 3.4 49.4 ]
b 0.19 2 0.02 0.6 50.4 n
" <0.05 5 35 0.07 2.3 5l.5 i
oA AT k| 0.28) 28 85 19 0.05 45. 3 | #p 4
: 15 0.72 34 180 33 45 . 3 P
" 0.50 14 140 37 0.03 g "
TR fE| 0.62 23 78 21 4.9 "
=] n 0.69 17 77 21 ] n
T ¥7) 0.39 20 89 22 0.04 2.1
i oE s | e 3 fE| 0.36 26 130 46 46 . 2 i
EE N+ |8 E M| 0.60 26 160 30 46 . 2 %
g & 13 .56 18 94 14 45, 3 |k - B
#om | 0.32 47 150 32 46, 2 "
B % #F| 0.30 24 110 20 0.04 46. 3 e
" 0.19 6 110 0.03 48. 7 I
" <0.05 10 62 16 0.05 49 , 11 n
{F 1) 0.28 21 110 21 0.04
E ®H T i Het 0.32 26 160 70 6.2 |1 -

M) kTS
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3 EHFOESTRRE ,
f (B4 rg/g)
| N H s Cd Pb Zn Cu T—Hg |ER£R | B il
B Nk Hifi 18 0.34 21 78 14 45, 3 | ® B
i A =Y 0.42 6 120 36 0.04| 46. 3 e
] 0.28 10 100 0.08| 48. 7 i
" < (.05 4 33 13 0.03] 49.11 ]
(= #3) 0.27 10 83 21 0.05
—EmBRN|% i i 0.50 27 94 19 45. 3 i
n 0.36 20 88 17 0.08| 46. 3 1
% #  Ei| <o0.05 i 80 0.02] 48.7 B
" <0.05 4 61 11 0.03| 49.1t u
{E ¥7) 0.24 13 81 16 0.04
W HoN | s E 0.30 25 89 20 45, 3 | iE fi
n 0.34 20 98 11 0.06 46, 3 e
I <0.05 1 70 0.02] 48. 7 3
n <0.05 4 81 6 0.03] 49.11 ]
(¢ #7) 0.18 13 80 12 0.04
[N - b i 0.34 23 91 g9 45, 3 | ik B
] 0.65 21 100 15 0.09| 46. 3 e
i 0.13 14 60 0.08| 48. 7 R
" 0.13 11 87 16 0.11 49 . 11 "
(F #1) 0.31 17 85 13 0.00
H BB N |FH B 15 0.58 32 160 31 <0.02| 46. 2 B
A )k | . & 0.30 22 190 33 46 . 2 I
= B M| &K B | <0.05 14 100 28 46, 2 fib
o [T - - S - 0.54 120 200 95 46 . 2 iR
B @ N 4A il i 0.88 110 200 31 4.9 I
* BF 0.84 120 71 44 " "
ik AR i3 0.16 88 65 45 " i g
(F ¥]) 0.563 110 110 40

) &R
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x4 ERDPOELBREMRE (B4 ug/ g )
i N i ey Cd Pb Zn Cu T—Heg | $HEFER | H
= 2 N|& N e 0.94 20 82 24 44, 9 Hi
5 O e R 0.62 19 81 24 I !
5 A L% 0.62 9 74 17 " "
(F #7) 0.73 16 79 22
B O E B 0.62 17 100 38 44 .91 IRk
W oM B 0.60 19 120 26 f R’ W
Wmomom 0.17 5 120 38 " b
(- #7) 0.46 14 110 34
— o | w® Ak = 0.56 11 49 15 44,11} i’
xR ERPOELEEME (BAfr: ug g)
& | e W | B o # Cd Pb Zn Cu
0.56 31 130 33
& m N 8 g 05— 2.4) | (1~ 250) | (33~ 600) | (6~99)
. § . 0.91 36 190 45
£ W N B2 (g4~ 2.4) | (7~ 120) | (80~ 460) | (7 ~95)
. 0.40 28 110 27
OB B Bl g5~ 2.3) | (1~ 250) | (33~ 600) | (6~09)
. 1.2 24 150 25
T w7 (0.32~ 2.4) | (7~ 55) | (80~ 180) | (7 ~44)
0.61 50 150 25
3 0
G N s w1 (<0.05~ 2.3) | (4~ 250) | (65~ 600) | {13~68)
. 0.39 20 89 22
; 10
+ i (<0.05~0.72) | (2~ 48) | (35~ 180) | (11~37)
® * ) [iE] * I =] 5 M
= i = = =3 ) 0.34 | i 0.53| H = % .95
R B 0.21 | T¥HHASEAKD 0.81| B & 1% 0.32
T T HmBEHEKD 0.87 | A v X THEAD 0.84 | M HE (X HF) 0.32
[ S S - 0.68 | ¥ 1= (i 1.1| [ r & W OH 0.49
H & & 0.50 L] ] 1.7
T ¥HmpEHiko 0.42
& + 20 em @ 0.36
B Lk & W OB 0.30
I R - 0.34
47 . 8 W#E 47 . 8 FA# 47 . 9 |/
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13. JIMINR R

FEEBACE R
AHk SIS - RHE
R -

1.3 L&

BERU48EE, WOKERAER L - S A MNLE R,
W ey T 34 o 5kEo ek EEL » -
2 AR L P A F LIRS B dL 7,

T ZTRIREINI (23] okBHEROFERA

7z, HEFIS0, BIAFAEREIZ b2 ) NN Fiz -
W, JREE S BRSO MNM L BERA  LETACE

BE ol TIT- 72, £ iR, N EFie sk ik RHT
IR ERSW ORI LD X B s TS
mEbﬁwLéntmf%mF%%ﬁiTaoébﬁ
AR DI RBREEMERO#MER s Lsn
72w,

. REBE

TR M BT B L N T T R g 2 4T 72,
(1) A & A

HES R BB TR LOEN) TH D,
2) orivTEE

AR, A Fvan, 8 vE Br7o, EBSH,

SRR AE I DWW T

Z- o R
—%

3) AERM

IRFIS0GE 8 A & Y IBFI524E 3 B T,

1. BAESR

(1) A3 HE R
LIRANBONE D ik, TNTOHE THEKEI
Mt S e h -7 (0.1 ppb Hiw),
FLBEUNESEROGIERIIRZIORYEY T
hh, TR, SBEROEND L5 &Il
WH LTRSS (AT 4 A9885) Bls L2 ®
fUFH 2. 8ppm (0.12~ 7.6ppm) , 1.1ppm (0.88
~ 1.3ppm) OAKBHAMB 2 L7225, T0idHr Dk
T2 0. 18 ppm. (0.03~0.54 ppm ) L {RBETH -
72,

(2) #l$s £ or R R

B0 (AREHL L) @) blomUzeRABE Lo
FEMERDG RO 2 7 4 408 B, B4 e
DBWTHER T, ZHAEOGIEEREIE LY
LIz, BARBIZOGTAS L, HILBERILEY

8, 13ppm (0.21~76 ppm ) F 72 K1 HERDERIR 2 E44
F1 BENIREEBEHE
el EC ) % I3 (L 3 | A #h it
& % B ok om 37 48 (ﬁvgbf)g 88
g (X ) %) 28 4 9 41
Hefids (2 7 4 4%) 11 5 4 20
FaofMo L) - 2T 44 6§ 6
- A | Hi 4 4
EE % NEE Y- 11 7 18
S BIR (S 3 K ED - %K) 3 e 2 7
KA K CFE K - H oK) 11 11
oy £t 100 | R 3 123 (#7=+F) g 195
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(BAF © ppm)
éximlz & it g on FOHHERS T iR r oo R | NIk ED &
NsETH B . Hé’z 10 2 25 37
4 o
5= | i B | e | | 4 | | SF3 | il
# K | 2.8 0.12~ 7.6| 1.1 0.88~ 1.3|0.18| 0.03~0.54|0.93| 0.03~ 7.6
# F 3 % 4 |0.46| 0.15~ 1.0|0.38 0.38(0.32| 0.06~0.67 |0.37| 0.06~ 1.0
B 170 29~ 460 | 33 331 27 11~ 110 81 11~ 460
= #| b4 12~ 130| 10 0| 13 3~ 25| =29 3~ 130
o7 4| 30 19~ 40| — - 2 17~ 53| 28 17~ 53
il | 160 89~ 240 | 720 720 | 130 110~ 150 | 210 83~ 720
] 480 | 26~ 1,900 | 35 35| 79 37~ 120 350 | 26~ 1,900
|3 OHERCHIHEDERAGRE g
(B4 ppm)
: bichEd i & oW B Mok & g - HE R
mgfilﬁu 16 2 3 5 26
= A e B B o SR A I O M R N I oS N N R
L 15|0.21~ 76| 29| 6.4~ 51 13| 10~ 17]0.70(0.22~ 1.7 13|0.21~ 76
pk o oas | VOFE Dol 0.2-0.53] o COEE o g 00BN | 00FE
84 430 | 25~ 3,000 | 280 | 120~ 430 18] 17~ 20| 35| 23~ 47| 280 | 17~ 3,000
k | 260| 12~ 1700 | 20] 90~ sm0| a200 0| w4e 2| 720 | 12~ 5,000
# o7 w o4& | 30| 17~ 43| 26 19~ 33 27| 22~ 30| 35| 21~ 52| 30| 17~ 52
iR 85| 120 16~ 390 | 170| 100~ 240 | 240 | 150~ 330 | 100| 91~ 120| 140 | 16~ 390
] 330 | 86~ 1,700 | 170 | 130~ 210 23| 18~ 30| 30| 15~ 50| 190| 26~ 1,700
F4 AEHEESHELIRSNERR (847 2 ppm)
BEE | 2 09 4 4 | B @ o+ & | % #
WEmE g 8 4 12
B LU =
W= T | B E | il M il
A K it 46 27~ 100 38 7.0~67 44 7.0~ 100
AOF 1T A 0.04 | 0.055Kii~0.10 - 0.30 .09 | 0.0554:iti~0.30
b 120 77~ 210 - 45 110 45~ 210
|3 ES 260 150~ 310 - 26 210 26~ 310
®w 7 n A 6 5~ 6 - — 6 5~ 6
[ 8% 63 47~ 96 - a7 70 47~ 97
5 71 46~ 120 - 40 65 40~ 120




80

ppm { 7.0~ 100 ppm) :IEFWICHBETH 72,

FRAKEIZ T KGEHRER OB AL 5 0.4
~ 5.9ppb, FAH 1HURMAAS L 0.2 ppb DiEK
A & L,

(3) BB (- fiR)

BETHEOKE LUHED ST TR L BKRIE
BHEH -7 (0.1ppb i), TZBEOERS
SUTHEOBADTORA L LESISRT LI ICEY
BRI RE S Nih -1z,

4) BEME CkETER, B TH)

WM TROMERE OKEA LS S 5.0 ppm Dk
AERHRH S - h, MR oS 530,275
FU40.28 ppm & £ FHDIRFRE AR LE L ZIIRF L
ETH -1,

FBEL TP OBRELIRBETH -7,
SR ESERETH@Y TH S,

(5} Ak ORERA - Hok)

TARTOAERAD S BABIBEEINL» -2
( 0.1 ppb ki) &%, EIWMTiL LKA MRIET
HoHAk (RAAEFKAENLTZd ) »50.1~0.2ppb
EEORKELT I S iz,

8) *ofhnBEEREIZOWT

SITEED X, AT 4 L5 LUKBFRMES
WA L3480, sl eEHNrSBETRESE S, &
D HITEARSHOALE LR b ST e #EpEY
4,200 ppm ( 3,100~ 5,000 ppm ) BHEH, LFED
REBEFALNE, AFITABLIUBRZ LIz
WTE, WThORE LA Th -1,

#E
1) REFEREES IR0 RBRE RS
RIEAARSE (BRA52E 7 H)

2) Bl ()

25 WK - REMFROFRE[R e
(HAF : ppm)
_f}\:@ A P AR A R % | % *
MEEE B 9 2 3 2 2
B Lo
W oE @ Ty NSRS T LIl ) B | T | A FR
# i #(0.42|0.02~0.97 [0.19 | 0.17~0.21 | 1.9 |0.27~ 5.0 | 0.07 | 0.02~0.11 { 0.01 | 0.01&5~0.02
A F 3 £ 10.420.17~ 1.1] 1.4{0.39~ 2.4 |0.43{0.10~0.72 | — - 0.04 | 9.02~0.06
i 25| 18~33 190 | 50~ 330 | 43| 29~69 - - 0.37 | 0.28~0.45
L F | O3B 0.7~ 120 61 2~9 i3 9~19 - - 0.07 0.07
® 7 Ll 90| 4~ 3,600 28| 25~31 38 14~57 - - 0.18 0.15»-0.5_
i i1 - - - 670 | — 64| - - - -
5 - - - 27| - 20| - - - -




81

. EBE RO KRBT O T

nE

HFFE BB R

ULHE SERR - OREL

1.EC &Iz

TR Ol RIS e LERRE LRIz
HEOREEE L TLELTH S,

BLIZEY, XUBRBECEITIEEER, B
KEBOEBHFEDR S DN T, EHLIIELBS
FRELZEZA, BREKS D Eppb AR HEL
e, BIIEBERMTWIARCERSOHEE T
277,

FTE (L ABFIS04E 4 H~514 3 BizstE L 72,

2. BRrER

E(h O R BRIREFR 1R 22, BRAKRE
2 ST EMREET O VT RO RS & LKA T
B, OB FMEOFEHT 0.4~ 4.3pph Th
o f2, FRCARK S 53R T 1.0ppb, BET
9.4 ppb & EfLHURMA TI2H L BV R IRIBE AR
2z,

HUEREE T ORI E O HFHI20.92~51 ppm & —f§EE
BENEC, BRAE R AR R T4 ppm &
LECEIRBS R,

HRHH ) IR B AT 1130, 65~62 ppm O AKEIBETH

-7z,

#HEH %

FrihenETHMOBERE (7 F 374,
%, R, B, UFE, 7un) oFHERBRIZOWT,
WTNOTHE L KR RIEBIOBE L T Tvdnl
EXiTth, BoRE e gL RS EEXILEE
FRL 7z, EIGKERIG Z OB BRI £ CF
LT3

HEEE L BRI OBEHERIZ > TiZkERI
0.3~ 3 3pph DWHETH Y, BRKEIFITESOE
B L7z, EHERIZ D w107 107 fliH T H -
P, FEEHERE] . AX 1072 e eE G E AR L 2,

FrANBEARNKRROKBBEEZR 1123 L 72,
A6 ARG O —EE T2 TN ~FAGAA TETH Y,
Bl & L 0 A DT T0.04 ppb MK EBE SR E N
L3, FAMHEWEEZNLL) TE,» L3BREI N
Lot~ HEAKNRBIZ B T IBRT0.06~0.7
ppb T B2, BREADCTII0.0dppb &%), T h

&N T, L EBRHE A, S HEKRTOK
ML 2 VAR L SOERE S HER LB
Hna,

Hudh B o B IC & 2 KB EMEIZEAIRR T
152 mg /B, TxHNTE7688, H Th 72,

1 B OKERME
0 R 8 - x| B "HiE B & +
( ppb ) { ppm) {ppm )
- . 24 4.6
I R - — 1.5~ 7.7
13 9.0 19
AR 6 0.92~17 0.65~38
AT I —— . *
. < 2h 3.6 16 10
¥ & R 0.3~ 7.1 5.3~26 2.8~25
0.7 2.8 38
KoWomE o R 0.2~ 1.3 2.3~ 3.2 16~62
. 5 1.5 . -
|\ A F & 04 “* i
N 4.3 41 18
S T ! 34~51 16~35
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WRBE L PLE Lz 2 onkRaEY, i, B
o RBIRESR 212w L1z,

FaF/N TR LHACOEES 5.4 ppm & 75
WE R L A, FA L) TR S I3 EVEER
R A A7, TRERINKRIBVTIREREA
O b FTHEATRICHEVERWEE LS Tndd, D

WEIENFMNAEE TEALI EHFTEL, ZRIIH
L THUR AR 2 2 0 F LRI T ~NTRC-ETH ),
FlEZEOMBRUCEEBLENMETH- 2,

ELR S OB HRRIEE A S &, T2F)
TR AETTH D, HANKRTIHEORTE
T TkINBEREEIC L AKBOGHIA LI, 2

R KEBMESHERR (FNK)

1B AT g

003

B AT #h 8t
At
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HEOH, FAEBOEET KRB IZETH, WRE--BOFHTHL LV L B,
RRIERIC L B RBOWIE A b R o1z, %5 % BAMROERZBBEAM N EEAS (B
WIRBRREEA L S Lo ko pH L 2 ~ 3 S1E11H - M#m) THRELA,

FEEM R o, KEAD B EERKICIIME
DHCO v, W RIS O T R Tl KRS
e lb btz 2 Edh, Bl

H2 FAMER - WiEhOKBSH

TR 78

0,07
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15. 7KiE HF KK E BB R AT

NEFFEH LR

L

1. LI

SEC BT, R, BT, SR AR R
T & WATA 0 AGE I A K B EBR & 175 » T B 55,
FARIS0M B BB & b & IS TR D TH
BL O THET B,

2. #® #t

FEHRORAKIIERISCHE 4 A2 65148 3 A3 T
REE T - 2 AKEEIEK 4658 R (BFEak 1 247,
Tk 218) Thd, 4, TEOHKEAFL LIE
BAGOKE HW L Lo, B BRI
B LA L, 2, BETE, EHRToWTE
T D477 - BB E BE & L7,

1. 9 F &

S b T, BAKEHE [ LARRHE
BBEr LT, B5, %, R, BE, pH, T E

B - A%

g LH #F

=7MEEE (NHs—N) , HIEEEMEZEHE (NO:—N) ,
THEEMEEFE (NOs—N) , EFE44> (CI7), @<
A EEA ) Y AN E(KMiOs EER), ERBRE
Y, BAEEE, 8% (Fe), w2 #> (Ma), § (Cu)
g (Pb), W& (Zn), iz ms (Cr), b
(As), 7v%& (F), phenol , ¥7> (CN7),
AKER (Hg), BBV >, P74, AFLr70
— B EOE26EE oL 72,
4. HBOXSEHHE ”
SBEE AR TAiICA2YN, FTERAL:FANS
HioftvwZz 1ol i 10RIC STz, SO
BE2CRTELBNDTH S,
5. & E3
ERGOME Mt REEIIZ, BELFLIIRL
Fr. Lk, FEAYEHEANL -/ NHi—N, Crb*

B 08 B o E 2

LAEH], EiTH], B imH], SHUH, SRRN, ™
% i |4 i , 1 9 8]
WL e, we N, EEEE i
= 57 BRARET, PEOMT, GEET, £ e 4 BT
o 5, EREAT, WET, FULE, SEN, xS 5 &
O M B TR W MURNL, EAN, SR, £ AR, KN 11 4 87 15
VeBHRA  WSETHT, THEHT, EPRT, AMfo W, CEIET
. 2 7
AR R e e, e R 78
o . g |®E M BT RN LR, ST i a
XK
] 0230, MR, & EHT, JoA BT, AR
: - 1711
= BB R W ot e, MRET, RN, ST, Sz L
B | B i # EHET, GRERNT, %N 11 38T
W Bl W TEUGHT, SRINT, TEGET, AEUSNT, FRHEED, BREHNGET 6 AT
w M M b T, BT 2 B
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R & #H X o # H

4 B | FHERBWERS, RiE BEIET, dE — s TER &
e | EEE —E A =R)E
xf | TEEBERS —EICTERE S, BE, AENES

i % B B ZREIRUE

—HicE =g

e ¥ & - B §E|ERE

Az AR 2 50R=RE, EHIRER, —ele

Mo Rk | ANT-EERILE, RUSEERE

—ERE, TL£B

[ B RLEHREESE, ANA, AERLE

M EZRNEWERE, RS

FES | ANAE—-EaRILE

— Bl R

—HRCTRE, PAER, WEE, ks

¥ ®B-Wm K E&ERE
MW OB B BERYSURER

— IR s

phenol , ¥ T >, RE, FH)>, H 1L, #
T 7Tn—IEEWE, bLURY, BRICDWTILE
A HRE LA,

BHYIEETH 2 KMy ERECERL W2
Tid, BKEALBMNRB R IT L IGR + BA TH LY
TICHEROBEZEH D LoidLh v, KMnQs IBE
BOTFHEIY 2.0 ppm THRGE I 3D ¢ A 8 % 1"
Z5LDEHTRIC5 4, BRI EL NO3s— N 975
BOMPERETTL00, B#EPB2 200131 #4
e, En, BE, BECOWTLMEEE, REs
BZELOEGETH, BHEBETH--,

Cl7, #EiE, %%ﬁ%%u%ﬂﬁwwm 54
ppm, 147 ppm TLEE £ ROHERME & H#E L Ta 3
ENFRLPREEETRL 2,

TEA A FHEEEBZ 5L 05, Fe2lff, Mn 5
. Zn 14 TCu, Pb, As, FidfHEELEk T
NTEELNTH - 72,

Rz L CA B &, pHIZE & A Fibigssd
e, BE, EBE, NO:— N TREBHKE T8 WE
AL 7z, KMnOs IWBREEIHEKRD ZWTEHEES,
nE, R, EWEE-BHE, B EREE T
W HT KD SR - K3, BEMK TRl x R
Lz, BA A iERE, E#4 - SHHBE T Fe,
Mn DBHFEDEF, #HE - A, AERE TE» -
2o F72, C17, RBE, ERERIYTHRLICET
L3 BoSEaBL, AbRBEE MK TEEE R
2,

RIZ, MFKEMTRELBEL TA2BE, pH, &

K, SFRAEAY, SRA T iz on TR s rERY
Vi, BETIIH T AR 0.5 IR LTk 1.0
THREHEERZBEZ 5L D LT K2 28 LTk 5
HTHo7z, FARRICKMnO (WEHE LB TFAR 1.1 ppm
RAMLHEK 2 Sppm TAREHREFHZ 2L OERT
KO LSRR 5 = Th-72, —F, Cl™, &
B, HERBREHICTRLMTROTIBEIZSE L,
CI" T10~2C ppm, #RFEE T20~ 30 ppm, B
T80~-90 ppm PR FE K% L5,

6. F & &

RlFIR T ERES®C, MRS S,
kﬂm%&&(.—ﬂﬁbwﬁh%}yﬁﬁw¢ﬂm
WHIEEIZ v, 22 BT 28 XIMEDE 251
LT g7z, HKEONEL EED bHNRAETE - &
WHERE DB EFT T2 LD EZ LA, 46
OREBATL, Cl-, B, ERRDQMOIEH
B — R E S, Fo 3N L i
HEYHLolziE, Eblz, Ca, Mg, Si0,, SO«,
Na, K, G &ENGMalLBETH Y, $HIILEOR
FOGFHEE LI, Blcbhi 2 BNHEE SN2,

F+E L

1) HAKERS  EARBHE (1970)

2) FHEN | RBREOKEOER & HRE, g
WERFFEFT, 6, 56~62 (1965)

3) AKBEAFEEHEESESE  AEARS,
1690~1709 pp, JLE {1964]

4) PEEA L KEFEEE 5064 pp, ALE(1560)
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1 AHEORHNELE
- | B mNagz_g% #ﬁNﬂzs—g%ﬁ Herm%
) = — e (s
- = | I
T 5 s e I
X % B B fi f 1 iz 12'7 9.7 :; 74 ig 74
o R B ii f ;;:38(22 ;;(38’ e e
R
T apEra T oo W
s e e e
e eaaTie—m Lm ala
I s s ey T
Rt BHEOR SN ME
e I I (rfi W (rg
& 585 1.2 ]

B & ;{i f 71}: 14 0.6 b gz 0-8
¢ e o3 1 s L
ﬁ Bt T i o s 12
WL I i o5 04 o4 o
e B - W ﬁ f 3:38{22 0'2(‘282) 300 O'g(.zgs) 0,504
R o T = o s 03
) E & o —" ey —
& e IE f jizs(lgg) 8'“;'(-52 .88 8'?2 3.208)
I Ly S
I T ey —
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Mn Zn Cu Pb As F
Mo E % 0B M O % R oM R %O R %R R E % Mo o® %
1.8 5.5 0 0 0 7.3
2.9 8.7 4.3 1.4 .
7.1 21 21 7.1 7.1 1.4 36 13
2.5 25 0 0 0 0
21 18 )
21 17 10 9.1 0 0 0 0 3.4 3.0
0 22 17 4.9 0
0 23 ;
0 2 5 15 5 4.2 5 0 ]
13 6.7 0 0 0 33
23 13 3.2
a1 19 6.3 0 0 0 ¢ 31 3z
32 2.6 24 0 2.6 2.6
34 6.8 25 ) . .
50 33 33 17 2.3 0 2.3 0 2.3
7.7 0 0 0 0
5.7 17 10 0 0 .
.8 19 12 0 0 5.4 4.6
20 0 0 0 0 0
31 13 11 0 0 2.2
33 15 13 0 0 2.5
43 3.6 11 3.6 0 7.1
38 15 21 2.1 8,
32 32 37 0 0 0 11 5
15 25 2.5 0 . 2.
20 31 5.9 0 2:5 3.9 5 2.0
36 55 18 0 9.1 0
0 a8 13 0 ¢ 0
10 30 10 0 0
50 0 0 0 0 0 0
15 12 8.5 1.2 0.8 5.3
17 16 11 1.1 0.6 6.5
20 21 14 0.9 0.5 7.8
pH KMnO. (¥ & Cl- iw O j:3 KEBREY
i ¥ fig Tl ( ppm) SEEME ( ppm) EEHE ( ppm) EBE ( ppm)
7.0 3.7 18 21 86
7.0 3.3 24 ; 30 109
6.9 1.6 45 66 199
6.9 3.1 47 72 188
7.1 1.4 65 113 267
7.2 1.2 68 119 278
6.8 2.3 18 50 106
6.8 . 18 49 0
6.6 0.9 2.1 21 41 84 103
; . 2 61 142
6.7 6.7 2.1 1.8 8 51 82 1 221
6.6 1.6 73 102 296
. T2, 0 115
7.0 7.0 2.4 2.4 ! 11 60 65 124
7.0 2.4 17 102 179
7.1 1.9 19 a8 119
. . . 50 148
7.1 7.1 0.7 0.9 16 16 52 153
7.0 1.5 9. 40 126
. 1.0 56 173
7.0 7.0 1.0 17 16 58 179
7.0 3.9 18 47 108
. . 48 151
7.1 7.0 0.9 2.7 28 2l 51 215
7.0 2.4 15 49 100
. 2.3 49 104
7.0 7.0 1.9 16 15 49 117
6.6 4.4 31 68 147
; . 29 73 162
7.0 6.7 0.4 3.6 20 91 225
6.95 2.9 17 41 108
. 2.0 23 54 147
7.02 6.98 1.1 30 68 191
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B B R S M B
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BAEEKED
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EESNNEREERRRNRR]
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16. RIGIEIC BT 3 BaMae T (B 138)

Tl I i A L E I e A

Ain]

=

1. ##
BEAISIEREIZ SEHE L 72 BURH BB 12 DV THE T 5,
2, REMROBE

(1) WAEMNS

FR7K, JREEE, BEdk, iE, ML, MEEed,
LR AR RS 177 1,

(2) MsEHik, WEE
FERFORTAER 4 & NI I F R SR R R Th
WReRIEDE (1963) | 1oL dv-Te, WER20ARE

EHE - By W= - M B

89

MM CMHERSEETDC— 501ME & F HARmER T
CS— 1B FLr—igrt—rif A —P %l

HL 7=,
(3) BEER

4. FRAROHABNMSRHES R L ICRLA, £8 i
BENERIEREIE, 39.4pCi /L, FEBRT &2
63.2mCi k' Th - 72,

0. e

FHEEEN RRIBAREME A R 2 I0RL 22, &8

Rl WROEs BEEE (pCi /2) 6BREFHE

# iz Al 51 =3 B OAl 52

H OB 4 5 6 7 8 9 10 11 12 1 2 3
y ,
il % B 10 9 13 10| 11 7 8 7 11 3 5 11 # 108 i
_ [ T 44
i # f[30.6129.0(23.3[27.9(27.5]|22.5| 64.9| 59.9| 49.0|21.6| 67.7|48.5 #%j;h
i | —Elr ﬁ-
B W fl|51.3)52.5|45.1(46.3|54.4(39.2 208.1| 148.5| 122.147.11 130.7 |90.4 ﬁﬁzit
5 Al R Aty
B & fii| 7.0 4.0| 5.7] 9.8| 7.8|11.7 8.9 13.7| 12.2( 7.8| 35.7]20.5 H4 ; i
v 2 g8 ® },.l\‘ g
# T M 6.37 4791451 |5.97 5.9 6.0a] 12.61| 2.86| 4.01 0.87| 3.80|5.47 | " A

{mCi k) 63.2
®2 FHEOSS HEEE (pCi/ w) 6EEEEEM

e i Al 51 . g 1 52 #
fili =1

H B 4 5 6 7 8 10 11 12 1 2 3
- .
Moo= % 1 2 1 - 4 9 9 1 2 1 3 # " &
] il
¥ % fitt|0.67]0.38|1.22|10.67| — (0.34|1.12]0.61]1.30(1.90|1.95|1.02 iﬁh?igéﬁﬁﬁ
EE
b3 = f]0.67|10.62[1.2210.67| — |0.42|1.79|1.22]1.30|2.48]1.95]|1.93 qaﬁzﬁigjﬂ“
i
s 1& fitt | 0.67 [ 0.14]1.22|0.67] — [0.24]0.28/0.1011.30 1.23(1.95|0.52 ﬁ%%ﬁ“
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e OEEMEX1.02 pCi /m THIEE (1.10) 125 Mk, &5, tET IO RHENEESFES

B TR LT b, ICHEL TR L 2, BUERBEICMEEEL T, LM (0~
AR P E BB =1 (1BFI514E 9 H26 Sem) AR EE <, Foflid AEL T2,

B (#19mHE, wk), BHSIEI0A17E (FH20H 3. % 5

H, #TF), BEMs14E11A178 (§21mE, Hl)) DEo#ERe 2 bovd &, REEMN b2 B4

b, B9 s H21AoRERBELN S, 2 BRI I XTI E R A, 7, hEEERS
SI2FOREoSgRERL, H2ionl i, L OEELBS LN T,

o~ REK, Ban, RELE

E—1 196 EEEBRE M DO REASREE

pCi/m'

—— & B BRI
20 | — — — BEWE( BEEHEOME)
SJoE10R
~
\.‘IOHIZE[
PﬁﬁHEI \\
AN '
1.0 7 \ 1
/ A . \‘
=TI 1Y 2 L N
‘ #5118 Rrza /’ \\ \
\\ /l y \ 1
s
A » .
V 11A18H
3AMLE L 1 I | ] | | | 1 | 1
s B2 7TH 28 29 30 1019 @2 3 4 5 [ T
Bms LEoHe e E 1 0 EEER
OB R B 20 ktom~ 2 0 0 kiom
E MERASC 7, — VIR EEREEN
B O% By 9H 260 1 sE5( B&BM)
sHAzTH~10H4H AEKHER
F1 B f£5, IEHZ0£p MEEE
[ < - BOR Ol o= BE & | ow Mmook B OB {if
ook (oK) |[& BT 2 2.7 2.8 2.5| pCi /¢
4 2L (PETkk) " 2 0.34 0.36 0.31] pCi /g (%)
3. ok (TWTeHb) n 3 0.47 0.48 0.44 "
THYE (£EM) | mREET 1 0.18 "
7 F (EEM) |k M OWE 1 0.17 "
7oA A {(HEEM) | B OE O 1 0.60 "
B B gl E B m 2 0.10 0.11 0.08 "
+ B (0~ 5cm) | ANERTEAL 1 110 mCi ke ( BFE)
+ 4 (5 ~20cm) " 1 200 " (n)
= M M B|E OB O 12 6.7 7.3 5.8 4R,/ hr
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E— 21 SnE+EREERATHRM fORHHERETL
mCi/ko
1083 0H
1.0 |- *aé‘11ﬁlsa AA (TR )
0.5 |-
.//ﬁ 12821
118278
| 1 | 1 L 1 L 1
11H188 19 249 21 22 23 24 z25
pCi/m’
20k
1eH10H
\\\ REE (s BFEAELEE)
10812 r2g1Qg
1118
Lo
1 1 | 1 1 1 1
118188 19 20 21 22 28 24 25
Efis t1€£1181 78 22 1 [i%ER
B R B B 42Kk AR
£ B B & HEESe 7 - R FEASEA
® R B om®

l1A18H~11H25Q

T1TH1TH s ( HEEE)
A HHE R
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17. EPOELSBOFITIZOWTES 2H)

EAR R bR

e =z - A

% FkE

BRpicose 27970 FELT, &@( bl«‘ﬂ)ﬁ
TRVEEINTENEMNMDLIHIC, ﬁﬁﬂtL [3 4
& HHIFGEERPOESBOTI % 1T 12,

EBRH X

1.% &
FFgcahdedE o A A - 610 ST
WA IR L AR F — 5013

2. RHOER

RIFERMN T, SFERBRICET S Z &4 <, FERMWE
PeX 2 EEL, LSFEEEATEESNLCLDOERY
ke L7,

B, BEE L CBEEI A - TS, IR
KB TR IIERE N LN TH-T, TELHITT
BRI REEN R B L e BUREKE L7,

HAEHISIE 4 B 552 3 Bich T THRAS Lz L
nNTHL,

3. AHE .

B ORLE, MEOWNES koS FERIEERIC
#elTiT =72,

Sy o

BEAFHRL VT 2 ERFOREEEOSITEE
PRLICTT, RLICRTHEFERERTH D,

B2, BE¥oH 2 Y HT70.7ppm, H 563.9 ppmHiE
Wikl 2z, /MEE1326.3 ppm, WEL0~20 ppm TH
=i, BPEEMETIIEYY.56 ppm, HEE6.09 ppm, v i
5~ 6 ppm T, FEMITEL 1 pomBi#ETH 347,
HArARETE(4.32ppm TH -/, AT 1~ 8
ppm TH - 12,

$Ei3, SEOIT <, BAEY X PIFEIZ0.05 ppm LT
TH -7, BIIF0.03~0.07 ppmd 4, ZUHETH
{0.18 ppm, BEA 0.1 ppmiBE THh - 72,

wraiE, FRE MERCEREOE C, A7
ppmf?)’) 72 ﬁﬁ’rﬁ’(ii%ﬁ%ﬁﬁ =4 K%#l [Eai:%:0

ﬁﬁ@meﬂﬁmtﬂﬁLOIWmmﬁf%
e f_uﬁaﬁiﬁfiiﬁ‘é“b =<6, 14 ppmTH Y, 2 1F1.87
ppm, EXUX 1 ppmll T TH =172,

A F I A, FRETEMESTC0.18 ppm, il
1£0.05 ppm AT Th = /2, #&fE4, /#IL 0.1 ppm R

B - B =

BT, O, PSR E AL o, HEWTE
P E 0. 72ppmATEE {, MUI0.05 ppm AT TH - 72,

ik, BREMCIZE LS 7.55ppm, JED
2.98ppm T -1z, BT VLM, HEHVT~2
ppmad U, fli20.5 ppmAjHESH - 72, ¥, UL ] ppm

LFTh-tz, BAETELE, 200080 BN
{, FHF+.16.3ppm, 4.1 ppm THIAHFHIZ0.36
ppm TH - 72,

CiktlEN «MBE)E ANFEHE 32 ppm BEFE THh - 729,
:m:tum¢%bm%mﬁ%wa%3ﬁiﬁfu
FEE A5, 13ppm & @ - 72, WL LS DRE & i3
VW LT, FPIA5.56 ppm, BREA3L.7 ppm TH - 72,
WREH T 5 A B4 € 19.4 ppm, 310 ppm LT T,
DIBITEC S ppmBEETH L,

Bt RIS R RS HIIRME R L,
2z, BAFIL 0.2ppm T TH - 2hd, TNTHK
EhomBs i, BEDL VEEHOFIZE TS
Tz,

WAz DWTiE, EEE WA FIT T 24T 72
DTENFEREFZLIIRT, BIPFOESBILKE S
BRECIC & A, -~y Wi - WA E(ERS
T, 8- A FI YA L ITIE, FHEL
ﬂ&:!ﬁfﬁ"‘ﬁé #L, FNENO.OSppm L T ThHh-7, =
DI UiEHEPb@%&ﬂ:&ﬂUtﬁﬁd’CJ‘)ﬂf_o

#£3ik, EAPARRLELZSTCHLAZLNT
Hd, erHrREINEOFEECHETN, B8
FEHE - Hlic o Tid, EERCEABEESTA, S F3
ﬁAt«vyu%,ﬁ&ﬁﬁﬁﬁénﬁbono

4, féh 1488 1K & BiHLoOBBIIR % & 5T 236
oy R T il D A A %ﬁmﬁkﬂw{mifﬁaﬁm
F L TArz, 1&1}1&%ﬁuﬁ-’akﬁlﬁﬁh%ﬁu &R
FiiOWTHEHSREHSHERL RO LONRLTH
5,

EHO P TIE, HEEE BRI o LEREHR
LNEFECEEN, - ﬁ[ﬂ%)l’ﬁuwf;iﬁﬁtzzmt}i
MAR b, ZOZ ERETL LERICREL T
By

REH Mo ARBELVESRVGEEI LT -



83

Aygwdd 10708 QN ;L)
10°0~N 10°0 |62 F~F1°2 {987 {1 0~S50°0 [60°0{80°0~20°0 | ¥0°0 | 20°T~8F 0| 0L°0 | 0T 0~20°0{ Q00 |0l A~0S S Tp'% | S | & ¢ ¢
12°0~5070 OT'Q |7 0T~62°6|92°6 |01 T~920[%6°0|01°0~200]G0°0 %9 T~62 1|95 T 121°0~L00121°0(6'86~C"8F 2048 8 ( < @
08°0~S1°0 £2°0 G'9Z—0L°8 | €791 [6L7°0~99°0 2L 08 0I~%EZ |FI'9{ET C~60'0|TT'0|0°€6~2°¥S /6763 | & | 2 o
LE70~5070 P20 | 9°CI~v Ol | 1°21 08 6~08°2 |OT'F an AN [ 18 F~T1°0 | 281 | €F0~G0°0|8T°0 |2 12~02°1 | 06°L| ¥ | N ¥
9Z°0~-£0°0 ST°0| S T1~00T | 60T [OF ' T~G8°C |20 1| T0°0~QN | T0°0 | TT°0-~20°0]0T°0|60°0~-€0"0!s00lep 1~90 801 ¥ | A
91" 0~ST°0 9170 | € 0I~28°9 | 1972 | 28°0~GE'C | g€D GN N |06 T~40°0 ]P0 |90°0~20°0|¥0°0[22°8~12°€ | 1'G{ 0| = 2 v
22°0~V1°0 8170 | G2 6~06"L |28°8 |28 0~20"0:{ L2°0 an ON |68 0—~E8°0 850 |60°0~100|80°0|082~08T 602 4|2 Ry, @
YLI0~E10 VIO IS OT~A1°24]90°6|26°0~08 0| €570 an (IN {€5°0~0T°0|/22°0|80°0~20°0|€0°0|90T~0'G igT'g|6|< £
£2°0~01°9 02°0 | 2°01~2V'8 | 6Z°6 | €8 0~EG°0 L0/ TOC~UN | AN |[2L0~070|250|80°0~500|G500|2L01~F90{698: 8 |% 1 & 7T
Z1°0~60"0 11°0 | 0°€l~1"21 | #'21 |28 0~61°0 | 9270 anN AN |22°0~9T°0 610 |60°0~E0°C |L0°0|28°€~08"Z |56 £ | & e €]
FI0~01°0 Z1°0 | 67 7~05°E | 68°¢ 0Z'0 0Z°0 anN AN |02°0~T1°0| %10 40°0~€0°0|¥0°0,38°2~251 |28 1| € & ¢ 9 =
¥2°0~20°0 91°0 | 0'L ~45°C | 29°6 |22 0~21°0 | AT'0 | TO0~UN | 1070 | 29°0~%1°0]28°0 ) FI°0~20'0 | 2070 |81 2~60T %21 | ¥ |vv 1 ¢
11°0~€0°0 L0°0 | P PE~L791 | #°61 | ZE°0~F2°0 {820 |T0°0~UN | N |68 1~G52'0|60°0! TT°0~€0'01200(|05 ~262|15¢] ¥ |2 5 ¢
70°0--T0°0 £0°0 | L ¥9~T'GF | 9°65 | ¥8°0~£9°0 | 0L°0 | TO0~AN | AN {4T°0~20°0 |21°0|S0°0~AN [200|082~7 %I |81 ¢ | M e
£0°C~20°0 00| 1T°95~8'S2 | 218 |26°0~29°0|8L°0 an (IN [0T°0~2070|80°0|20°0~1070|20°0|0°8T~090'8 | 01| ¢ | B Ei
F0'0~ 0 N 2070 |8°21~8L°6 | ¥ 11 :56°0~080|L80|10°0~UN|ANIZ80~TI'C|21°0|€00~T100|20°C |8 2I~6"eT |26t ¢ [da B

1070 T0°0 |G A6~E'92 |£°GE | 09°E~0L'2 |86'2 192°0~G0°0 | 1170 | 6'82~E LT | T°4T | €O'C~10°0 | 20°C | L' Pe~0'02 |g'9z| § | % NG
$0°0~10°0 Z0°0 [ L IE~008 | 118 | £°01~02'F | 5574 | BT 0~60°0 [S1°0 |85 6~9%'¢ | 1o0°v [800~T00 (%00 |2 %1~09 lz1T| % | 2 &
anN N | €6°0~06"0]|26°0 |87 0~92°0 (480 anN AN £8°0~050 €9°0|10°0~UN | UN [0£F~CT I4T| € | & % v
an ON | ¥I'T~98°0 | ET°T|69°0~25°0 (S50 an AN {2L0~160 990 | 10°0~AN | AN |126~882[28F%| S| (%) <« &
anN AN {88°0~91T°0|92°0|05°0~92°0 |80 an (N | $2°0~S0°0 | 810 | €0°0~100|20°0 ! ¥ 1~G60 61'T| S | ¢ A L
anN N |99°0~2P0 250 |SL0~TF0 |50 [T00~ON | ON |8 0~62°0|880|20°0~QN |Te0|6e0~8201280] 7% |~ +
anN ON [20724~98°€ | 186 | I8 T~04°0|%0°T | L2°0~FL°0 | 81°0 | S8 T~E0[ | #F 1| €0 0~T0°C|20°0 |0 0I~Eh 609 ¥ | & g
10°0~UN AN [£0°E~9872 (22|95 2~B0T |84 T |TOO~AUN | AN |0FE~S90 {8 T 1T0°0~CAN |T0°0 {88 G~LGC|8FF | ¥ |2 - 4 &L
an ON | #1°S~10°2 |E€'€ [ 22 C~E8'0 | 8% 1 |OL'0O~UN |70°0|56°2~05'0 |6€°1 | 90°0~AN (200 |3 6~v62 (019 0T | & 4 &
anN ON |96°T~86°0 |85 T |6€£0~T8°0|28°0|T100~UN )| aON|28°0~I1°0|%€0|60°0~aN |FO°0|0se~08T |62 811 4 = X%
anN ON |E€5°¢~06'0|S9°T |850~92°0 |27 0 T0°0~AN | ON | 96°0~850{28°0|10°0~GN | ON |29°¢~29'T |68°2z| ¢ | 4 2 4
an ON |0'€ ~0'2 |92 {80 T~28°0|99°0|80°0~T0°0|20°0 | 0F F~0L T |96 Zic0C~AN |10°0|€sT~¢8'9 (956 S |8 £
| o | G | H W | ek | H | (yrde | A o | forok | W e | o | Gr | b o | rde M Fuy
2g uz ny PO U ad 2 ¥ H H
udd ;T
EMWLEEFECNLIGUEE | g



94

2

BRIZEISESRTER

HUEZ T ppm

PENE Fe Pb Mn cd Cu Z.n Se
. B # 50.7 0.02 0.43 0.01 2.40 39.2 0.03
oA 0.09 0.01 0.02 ND 0.20 0.10 0.02
) o % 45.4 0.02 0.40 0.01 2.10 34,4 0.07
o4 0.22 0.02 0.04 0.01 0.20 0.11 0.02
5 moow 38.4 0.03 0.36 ¢.01 1.80 28.8 0.06
mog 0.09 0.01 0.02 ND 0.22 0.11 0.04
A o #® 50.7 0.04 0.29 0.01 2.20 33.3 0.11
[T= 0.13 0.02 0.01 ND 0.27 0.14 0.02
s o i 49.1 0.01 1.08 0.01 2.20 34.2 0.06
m oA 0.11 0.01 0.02 ND 0.25 0.22 .04
3 oo 46.9 0.02 0.51 0.0t 2.14 40.0 G.07
) [TTI= 0.13 0.01 0.02 ND 0.23 0.14 0.03

{ii% : ND{20.01 ppm LT

x1 BAHIALCEUIESEETHR &h7: ppm

PN Fe Pb Mn cd Cu Zn Se
. = 2.35 0.01 0.67 N D 0.42 1.01 ND
I3 5.29 0.02 2.33 ND 0.46 1.46 ND
’ % 4.12 ND 0.72 ND 0.54 1.14 ND
B 4.41 0.02 2.17 ND 0.57 1.71 ND
3 % 2.79 ND 0.67 ND 0.62 1.11 ND
B 4.85 0.02 1.61 ND 0.85 1.43 ND
A 53 9.71 ND 0.52 ND 0.46 0.86 ND
I3 3.09 ND 0.72 ND 0.42 1.01 ND
: % 2.65 ND 0.72 ND 0.69 1.01 ND
;3 4.26 0.10 2.50 ND 0.81 1.36 ND
oo E 4.32 ND 0.66 NTD 0.55 1.03 ND
) 3 4.38 0.03 1.87 ND 0.58 1.39 ND

fi# ¢ NDIi30.01 ppm LT

1 BELBCBU2EAERTHEHE B ppm

A AE HH Fe Pb Mn Cd Cu Zn Se
o ¥ B 12.1 0.04 4,28 0.03 0.60 4.03 ND
# ¥ = 4.03 0.02 0.59 ND 0.37 1.67 ND
R * ] 3.20 0.03 1.60 0.04 0.29 2.40 ND
Ly ) H 5.11 .03 1.76 0.03 1.40 3.28 ND
5 o T H 6.09 .02 1.44 0.18 1.04 5.13 ND
® = M 2.28 ND 0.56 ND 0.47 0.85 ND
72 £ 11.2 .04 4.01 0.15 7.55 31.1 0.02
# 3 18.9 .02 20.8 0.07 2.65 27.9 0.06
op H 15.7 0.02 0.17 ND 0.87 11.4 0.02
i W 11.3 0.02 0.15 ND 0.66 30.3 0.04
b i 5.04 0.05 0.43 ND 0.42 8,84 0.16
il B 1.17 0.07 0.15 $.01 1.47 10.9 0.19
B i Ei| 7.90 0.18 1.87 ND 4.10 12.1 0.24
H B 77.9 0.14 3.01 0.25 4.81 10.5 0.14
il 3 ¥ 6.56 0.07 1.10 0.11 0.25 3.65 0.01

% T NDiZ0.01 ppm LI T
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18. RSBV OBREBEEREIZODTEE THR)

AT A (R
o &R B2 - R R
ZHEE—RR

EHSLEENESPRE R ENBAHRELHET S, NEETHTH B, MEEHBIEFFCELEIICo
AR I AR E, BREME (0 f490F) , B (3 WTRYZaARZ, vl plEseil 7o e
FE30M) , BEE ko fE) , 3 (34, 43 (10f4) RA, PO AGAT IR ENFNLENENRT

#1 BER RE F KPORARER

[ & £ T k S
i » |
by X L -2 P8 E
L 9 -

4 ! “ 7 P I
] 6 6 7 7 7 8
10 9 3 3 o 3 10
A ND ND - - ND - ND
# 0.01~0.05 | ND~0.08 - - ND — 10.01-~0.02
B H C | ND~0.001] ND~C.001| ND~0.001 ND|ND~0.001 0.003 ND
77 R = N - — — — - - -
1% ~ 7 7 v - ND - — ND - -
Bl 7o LNrdL—F - — ND - — - ND
Wl 7an7ivErhz ND - - - - - -
Y o1 ok — A - ND - - - ND ND
#lp I T ND | ND-~0.002 ND ND | ND~9.001 ND ND
To4o0n F oo ND | ND~0.024 ND ND ND ND ND
r rx K U o r ND ND ND ND ND ND ND
¥4 T v /S ND ND ND ND ND ND ND
I - B [ 4 - - N D - - - ND
A1y 4 b x — L ND - - - - - -
#|E P N ND ND ND - ND ND ND
1 7=t F - ND ND - ND ND ND
» |7 = ¥ F 4+ ND — — — - - -
#l7 = » bz — b - - - - - - -
v 7 F A ¥ ND ND ND - ND - -
T F o F ND ND ND ND ND ND ND
b A R S B ND - — — - ND ND




w5, WA ARSEERCE-OESEL 2,
1. BE, RE, K, %

STREC D TH BRI E T 2 SR
L, T0#ERPFRIIELZ, BHCEE WL
P2 BooD4af, b b L FE3Y, 204
A (B) 5 LR S TiLd 0.001~
0.006 ppm X {&k» -2, LBV CIIHFER L
DERIEH A BFRML Y L3¢ 0,022~ 0.028
ppm &AL, DDTEZEw 3 Y 14, = 1#
A ST L7, ToFUld
2p ) 3L NEHEERI B 1EE 0.024 ppm & 3F
HFREMZ Tz, Y &L A5 it
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THOERS S LRI E e -1,
2. % 3L

RBUFR T THHE 2 0T v 2 E5L10MRE D THRES
fTof, TOREER2ITRT, FHEEEAFN
BHC 0.0i2ppm, DD T 0.002 ppm, 74 4 F Y
0.001 ppm & BHERE & KEA T v, WEFERIIHL
TS —BHCIE1.730, DDTIHX1.725, F4F
N 1/5 BV ETH2, ~7TF7a— 3T
L bR L S 7,

(B ppm)

I A % % % v iz

# > “2
& A A
% Ve #n B #» #r b4
L -~ & A L
& % K

i A * & 2 A
11 11 12 12 1 1 1 1
5 10 10 3 5 5 3 3
- ND - - ND ND - -
- ND —~ —~ ND ND - -
0.022~ 0.028] ND~ 0.003 ND ND ND | 0.004~ 0.006 ND -
- _ = ND - - - -
- - ND — ND ND - -
Z N D Z = - = — -
- — ND - ND ND - -
ND ND ND ND ND ND ND -
ND ND ND N D ND ND ND -
ND ND ND ND ND ND ND —
ND ND - ND ND ND ND -
_ _ - ND _ _ - Z
_ ND ND - ND ND - -
ND ND ND ND ND ND ND ND
ND - ND ~ - - ND -
ND ND — - - - - -
ND - ND - - — - -
NI ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND
ND ND ND ND ND ND - -

DDTEDDD, DDE#%
TUNFENARTAF ) 2 ED



A rAwdd 00 08I G N

g'¢ aN 10070 20070 an 100°0 100°0 21070 an 10070 90070 200°0

9°¢ anN anN 10070 an 10070 anN Sg0°0 an 10070 0z0°0 F10°0 01
9°g aN 10070 an an anN an #0070 an 10070 100°0 Z00°0 6
Ve anN 1000 2000 an 00°0 10070 ¥I0°0 anN 100°0 0100 £00°0 g
g'g an 10070 o0 0 an 100" 0 anN LO0"0 anN 00°0 £00°0 £00°0 L
g'g an 20070 20070 an 100°0 10070 0100 anN 10070 700°0 500°0 9
FASS an 100°0 £00°0 (N Z00°0 10070 01070 anN 100°0 $00°0 G000 5
gre AN 10070 20070 anN 100°0 00°0 90070 aN 100°0 200°0 £00°0 ¥
g an 10070 10070 an 100°0 anN 60070 AN T00°C 000 ¥00°0 g
i anN g00°0 G000 2000 Z00°0 10070 11070 anN 10070 q00°0 P00 Z
8¢ anN 100°0 100°0 an 100°0 anN L0079 anN 10070 P00 2000 I

1da% |aad—-d4dd|dad—-4d}(1dd—dd| OHgS | DOHd— ¢ | DHd—4 | DHE— ¢|pHg- »
(%) YHEH |V —O& &L 21k L - : &
L a a 2 H d
5 (wdd I hTES)
. BEWERSEFHY 2



99

19. MEH P C BREFZRIZOWT

(RBHI484EE

RN R R (et

~ HEHIS14EE)

in GEHE - B R=- FH #ETF

p 2] -

LT TIZIEA4RE L 0 A & 3 IMERZORBIEE®
— 2L Tm#EPPCBREZSIEL, 2oiBI-o
WTE LD OTHET S,

MEWMSREHEITEEZ#HE 3480 (B 159A, &
189 A}, @EHIX 13LA (BTOA, #6lA), B
HETOA (B26A, W) 7t SOATHEEDIT L
AEIIRBEETH- 12,

ROEARNGLR P CBBERN ASIEERL~ 3 IZRT
EBNTHB, EZHMEIL 2~ 6 ppbiz % FDH
Bl R N6~ 0% Th - 72,

FEMIKIL 2 ~ 6 ppb I £&R62--74% & G, &
IFHEIK (L 5 ppb LT #°85% L BT - 72, # OEH)E
HEACTRTEEY TH B,

F 2 I IR 12 40 ppb TR LB B HMEIL B
6.0 ~ 8.7ppb, % 3.6~ 5.1ppk THh -7,
REDBIKIZ 31 ppb ARE T, FHMILE 4.4~ 6.8
pph, % 2.5~ 3.1ppb, EWHER O HEI312 ppb,
FHMEIZ S 1.9~ 5.0ppb, & 1.2~ 3.9ppbTh -
»

o

REFI484F L ) HEAIS24E 3 A # ToimiEk e & JOE
igl, RRPCBRAELLZALZV L LRAAT
WWFEEMEL RS T DB AL EESIORL 2, £
IHEEANIF7ICLEORARLTH B,

ZHRR L EEMEEIEL S0 TH ) SBREITY
2ppb, &3 ppbic L £, RBHE (I Birdt 2 ppb
2 v, EZHEKE-AIES K E CBLL L 5 ppb
I2idh By

F KR FEHE A &R 6 (R L 2,

EZ2 BRIz 1 ppb Kili~40ppb > M8 FE (, 2
DFHfEIE 5.94 5.7 ppb, LKL 1 ~31ppb,
F#) 4.3% 4.1ppb, EMFHIK(E 1 ppb kifi~11ppb,
EH) 3.1+ 2.4ppb TH 12,

F R BRAIFEHEL E2EBE T 7.5% 6.6pph,
4.6 £ 2.6ppb, FEMK 5.6+ 5.1ppb, 2.9+1.8
ppb, RIFHEK 3.4+ 2.4ppb, 2.9% 2.4ppb T,
Ezil, RERMETEFZLI)ECEEE»BHLN
2o FA LMD CBIRE OB AMMRIETES S
Wiedra itz
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#£4 BRMEARNMPP CBEHME

PCBil (ppb)
i ES N o i3 Al #

Bl dokiE SRl + R AR
5 19 2 15 7.3% 4.0
WBFI48%F 3 A % 15 1 9 3.6+ 2.7
H 34 1 15 5.7+ 3.9
5 74 1 33 8.7 7.2
HEAI494F 8 H # 110 1 16 5.0+ 2.5
i 184 1 33 6.5% 5.3
5 4 2 22 6.5 5.4
¥ oz @ IT| SRMIS0F3 A £’y 37 1 15 5.1+ 3.2
it 71 1 22 5.8+ 4.5
8 62 1> 40 6.0t 6.3
BERISI4E 3 A T 122 1> 14 3.8kt 2.4
Z 184 1> 40 4.5+ 4.3
L] 51 1 18 6.0+ 4.2
BEFI524F 3 A i 106 1> 13 4.4% 2.4
it 157 1> 18 5.0+ 3.2
L 49 1 26 5.2% 4.5
MEH1494 8 A 'S 45 1> 8 3.1+ 1.8
=t 94 1> 26 4.2+ 3.6
) 42 1> 17 4.44 3.7
# B §| WERIS50E8 A # 41 1> 7 2.5+ 1.7
83 1> 17 3.5% 3.0
5 27 1 31 6.8 6.3
AEFNS1E 7 A £ 32 1> 9 3.1+ 2.0
it 59 1> 31 4.8+ 4.8
8 14 1 12 5.0+ 3.3
BEAL494 10 H 'y 29 1 11 3.9+ 2.6
it 43 1 12 4.2+ 2.8
3} 11 1> 6 1.9:4 1.8
£ W | BEAISOEEL1A &« 28 1> 3 1.24+ 1.0
it 39 1> 6 1.4+ 1.3
8 10 1 6 3.0& 1.6
AEHIS14E12 A '8 4 1> 8 3.3+ 2.0
#t 24 1> 8 3.2+ 1.8
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DETERMINATION of SACCHARIN as O-ETHYLSACCHARIN

by GAS CHROMATOGRAPHY

Tsuyomi BABA, Yuji RIKIOKA

Saccharin was determined by gas chromatography as O-ethylsaccharin,

The following method was carried out for the conversion of saccharin to O-ethylsaccharin.

Saccharin(0.5—5 mg) was treated with phosphorus pentachloride (100 mg)at 160—170°C for 15
min, then to the resultant mixture ethanol (5 ml) was added and this was refluxed for 10 min.

The reaction mixture was poured into ice-water for decomposition of excess phosphorus penta-
chloride, and this was extracted with chlorofprm and the extract concentrated to 5 ml.

The concentrate was determined by gas chromatography (containing 0.02% pyrene as internal

standard).

Using this method, the recoveries were 81 —108% when 5 mg of saccharin were added to orange

juice and Worcester sauce.

The gas chromatogram was not interfered by the components which contained in orange juice and
Worcester sauce, and by cyclamic acid, dulcin, sorbic acid, dehydroacetic acid, salicylic acid, and

esters of p-hydroxy benzoic acid.

The minimum concentration of detection by gas chromatography was 0.1 mg/ml as saccharin.
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AN P ATIEA S DFEEZEH LN
VI EHRT, BREILOREAEIS L ER R OB
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oA NrOFAIuwlr 777 4 =ik BER
LT, FHBLE LRI 57 4 —I2
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PRELTN— A 5 A0 T8 L R L B n
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M ERRE 230 T
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3 & fF &

Huwl) LT 0.5—5mgEk 5l K - DS
DAL, R RETE ) 100mgE L, BT
HEEE DU Tl (160 ~ 170C) #TIsHRE
B¢ a, HinEERGsHSoLBLY S AT O—
Nemd AL FoALNRE, BE D KRB TI0HREE
W B, IhEimik HRokoomiP iz E EBAMON
tefb ) o % 5rERTE 7 o o RV A0, 15, 15ml TR &
Fivy, I AR Aol TR S L, MERRRE
H(0.1% L ) # 1otz K - Diltdr 2 M
WCHREL, EfEIcs M ET A,

TR cul A A TOw b T 7 4 —I2EAL,
BopFAIuer I L0 E—EILE RO
BRLVEREZIT- 2,

3. BRBIUER

(1) 2 an{tH ot

sonfbiEl E LT HERY >, ALY, B
Ei ) >+ 4 % b >, EihF A= EEERL
frbiA ¥ LAEAR Y >, E{bF A S A TREEH R T,
FHEAL Y > TAT D ENERRT0% & ViR h B OIEEA
BeizoTthiEb) » e Hwz,

(2) Bt %& #

oy A ) E TR ORISR FRE L2 D
A, RIELY > BERED 159CTTH Y, 2HUT
OIRETIIREA S L - O THIBERE S 160~

170C & L7z,

SR & R AR 1 iR L 72,

BRI ), BUSEE R L T KIGE
R R BIm L e » 2o THROGHE £ 1597 & L
72

(3) xT—FnAboixEt

Hoh ) ALY rORIBERBE X LS
NTFL2—LTEF XL T 5354, ALY &
R4k s Mg nF L7 a—ILEEIEEREH
Bl L T FATAI—ILEANLTRIE S
ZHENH LI BENHFIPEFRC, KGR0
FTrGTHo72, (H2)

(4) HiHBEWoORE

B ERgomBEE: L Tn—F, oo
Rl BEETFAEEGWEIA 7Tk AL
ZIEHIEL B, 20, 15, 15mde 3MIMPTIT LA
FHiE N,

(5) HXIA= b ¥5374—OFH%

Az oLyl T0O0vV—-1, OV—17, SE—30,
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#£1 BEPOPCBNE

' . . . PCB (ppm)
R - N4 iR R R (%) P P
7 4 = B £ A oo 2.2 2.1 0.05
(+x0, ¥7) 48.. 8
o4+ A 47..12 K # & .2 1.9 0.10
48,. 1 EOA pp 0.1 0.8 0.00
48.. 6 BOR i 7.2 0.3 0.02
" " 22.4 0.1 0.02
F el # 47.. 12 il 5.8 0.2 0.01
7 ¥ 47,. 12 i B i 0.8 3.2 0.02
4 ®/ ot iE 4.3 0.6 0.03
" " 5.7 0.5 0.03
48, 3 K #RF i 6.0 0.9 0.05
" " 3.0 2.1 0.06
48, i & 0.6 1.8 0.01
48. 8 Pl - 1.6 4.5 0.07
" o B i 3.0 3.0 0.09
48 . 9 S L 1.3 7.8 0.10
" = g 1.5 1.9 0.03
48 .10 ¥ F i 1.3 3.1 0.04
" b # B W7 4.7 1.9 ¢.09
48 . 11 W+ 3.4 N.D
— 2.0 N.D
1 - 1.0 N.D
" -— 0.8 N,D
" EOB if 1.4 3.6 0.05
50 . [T S L 6.6 1.5 6.10
50 . B Ao 8.3 0.2 0.02
" H N i 1.6 1.3 0.02
" B oL 3.0 N.D
7 + a 48 . 1 A 12 1.9 0.23
48 . 2 it ey 9.8 4.5 0.44
48, 3 = f # 5.8 1.6 0.09
48. 6 " E i 3.7 0.4 0.02
" = 1 m 6.3 0.8 0.04
50 . 6 [ A 7.0 1.4 0.10
" EOFE 5.4 0.4 0.02
51. 7 AR I 6.1 0.5 0.03
" A = 8.9 0.6 0.05
y £ R 9.8 11 1.1
" AN 7 2 i 7.1 0.6 0.04
4 4 ¥ 48 . 1 PR 0.9 0.8 0.00
48 . = 1 H 4.4 0.8 0.04
48 . 8 ooB i 4.4 2.9 0.13
" FOE 0.8 3.8 ¢.03




127

Wtk % | HUEEH Ak B (%) ___PCB (ppm)
Wi i o i 1 A sig
1 W * 48 .10 1= R | 2.7 1.9 0.05
" g O 3.0 6.3 0.19
50. 7 L 5.0 4.0 0.20
51.7 KEA 1.4 0.8 0.01
" " 2.5 0.4 0.01
" B B o 1.1 3.3 0.04
" " 2.0 2.7 0.05
# Al 2 1.3 1.0 0.01
{ ¥ ® F 48 . 2 & B i 5.4 2.7 0.15
50. 7 I S 2.0 1.0 0.02
4 F 3 9 48 . 11 XA 1.0 2.0 0.02
4 7 ¥ 47 .12 i B 3.6 1.4 0.05
" m F ik 0.9 i.3 0.01
" i B # 1.0 2.8 0.03
48 . 9 E R o 1.2 8.9 0.11
50 . 7 /i i 0.4 N.D
7 + ¥ 48 . 1 P 16 0.1 0.16
48 . 2 R 23 0.2 0.46
51.7 # ## 9.5 0.0 0.00
" * ¥ 11 2.0 0.22
" £ H 14 0.2 0.03
" " 13 0.0 0.00
x v 48 . oW 0.9 8.1 0.07
o4 7 ) 48 . TOFE 7.0 0.5 0.04
# v =) 47 . 12 KEFE i 0.4 1.3 0.00
" i B 0.7 4.1 .03
48 . 7 TN R 0.4 N.D
48 . 8 ” 0.4 2.4 Q.00
48 .9 = B 0.3 0.3 0.00
48 , 12 TR W 0.4 9.0 0.04
7 v # 48 . 9 F N g 3.2 2.0 0.06
7 7 48 , 8 T 1.2 3.9 0.05
# L 4 48 . 2 1 B 0.2 3.0 0.00
" i 0.3 26 0.08
48 , K OB O 0.2 11 0.02
50, {2 W] 0.7 N.D
” H F N 1.6 N.D
50 . — 0.3 N.D
51 VS i 0.4 N.D
" H 3 0.8 N.D
BT N F 48, 1 B OE 0.1 N.D
I A L 0.1 N.D
" o A R 0.1 N,D
48 . 2 1 & 0.1 N.D
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wOK & O A K % (%) PCE (ppm)
NeMf e i Mtk rp i
A PO < 48. 3 = 0.1 10 0.01
48 . 10 KEFE 0.2 3.0 0.00
48 . 11 — 0.1 N.D
#oor e F 48 . 9 - 1.3 5.5 0.07
* 2 48. 2 by i 0.1 N.D
48 . 8 oW 0.1 5.0 0.00
48. 9 X O & 0.1 29 0.03
¥ o2 48 . 1 FEOR i 0.9 2.2 0.02
(#h7~F41) 48 . 1 WO o 1.9 1.6 0.03
48 . 11 it i 1.4 0.7 0.01
¥ = + 47 .12 o B # 1.5 1.6 0.02
] " 2.6 2.1 0.05
48 . 1 WO 1.7 2.4 0.04
7 + 47 .12 oAk i 4,4 2.5 0.11
" " 3.2 2.8 0.09
» AR B 2.4 2.7 0.06
" L ol 2.8 2.8 0.08
48, 2 1 JE 2.6 5.0 0.13
48 . 8 = f0 WY 0.8 1.4 0.01
48 . 6 by TR 1.6 1.3 0.02
48 . 7 A iR 0.4 N.D
50. 6 R 2.7 3.3 0.09
n oW 2.4 1.7 0.04
7 = 48 . 1 H E 2.0 0.8 .02
" O i 0.5 1.4 0.00
" e i R 0.3 5.7 0.02
48 . 2 % i 1.1 4.0 0.04
48 .11 A i 2.3 0.4 0.00
48 .12 TR 0.8 1.2 0.00
51. 7 KER 2.1 0.1 N.D
" " 3.5 0.4 0.01
x /¥ @ 48 . 2 BOE 8.5 4.0 0.34
48 . 3 *OKE i 3.9 9.6 0.37
] = 40 m 3.4 12 0.41
48 . 6 1% i 1.3 1.8 0.02
" i R S 1.4 0.9 0.01
48 . 8 o\ oW 4.8 6.9 0.33
48 . R 8.0 4.5 0.36
I i 9.2 3.3 0.30
" " 10.6 6.7 0.71
48,10 O 10.8 5.6 0.80
48 . 2 " 8.8 17 1.5
i & i R & 12.1 5.5 0.67
4 " 6.8 5.6 0.38
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N A CU PR B2 (%) PCB{pem)
FRnr iR Mk e i
=z ¥ on 50. 6 KO & 1.2 25 0.30
u B ¥ 0.3 3.4 0.01
51. 7 oW i 2.9 1.8 0.05
i £ A i 0.7 7.0 0.05
" ANk = 1.7 2.4 0.04
" H OB i 3.2 2.3 0.07
" " 4.2 1.5 0.06
= + 48. 8 o 0.2 3.0 0.00
50. 6 O 0.1 N.D
50. 7 & 7 i 0.3 13 0.04
+ oy ,< 47 .12 W+ i 1.3 0.8 0.01
s /3 47 .12 ¥+ 8.1 0.4 0.03
] " 2.8 0.5 0.01
48 . 3 KA 3.9 0.5 0.02
48 . 9 C R S B 2.2 1.4 0.03
v 1 Z 48 . 10 FEOE 0.5 2.6 0.01
51. 7 B b 0.6 N.D
W " 0.6 N, D
4 £ 47 .12 HOB i 0.2 4.2 0.00
48 .11 KHEF 0.2 5.0 0.01
48 . 8 X % ip 3.4 2.3 0.08
] A i 0.8 2.3 0.02
48 . 9 B oM i 2.3 1.5 0.04
50, 7 B B 3.5 0.3 0.01
b4 + 47 .12 H OB i 3.5 3.7 0.13
48 . 3 = 1 mT 4.4 2.7 0.12
48 . 8 (= 7.8 1.8 0.14
50. 7 & i i 1.9 1.1 0.02
51, 7 A m i 7.0 0.1 0.00
" WO 8.4 1.6 0.13
4 % 50 . 7 [ = R 1.8 1.7 0.03
" zq O i 1.1 1.8 0.02
b A 48. 9 H O o 0.1 N.D
48 . 10 R iR 0.2 .0 0.01
t o~ 48 . 2 5 K 0.5 0,02
E 5 # 48, 2 = 0.2 27 0.C6
50. 7 N = 0.3 0.00
" H Wi 0.5 0.01
£ + 48 . 12 £ A W 1.1 2. 0.03
7 48 . 2 1 % 0.1 N.D
7 J] 48 . 8 E3 3.2 2.1 0.07
48, 11 g = 3.3 1.5 0.05
50, 7 A N b 1.0 2.0 0.02
~ 5 48 . 7 BOE 1.0 1.0 0.01
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% % G S, RE5(%) £C 8 ppm)
FEIRiRE | RohiBRe
K Z 48 . 3 = f01 M 3.8 7.2 0.27
48. 6 % FEo 1.9 8.5 0.16
" = f0 H 3.3 0.6 0.02
48 . 10 B 3.9 12.9 0.50
48 , 12 " 1.4 4.0 .06
" AN {E 2 i 9.9 17 1.7
" " 8.0 3.6 0.29
50, 7 oo 3.0 17 0.51
51. 7 £ OB i 1.0 2.1 0.02
"y " 0.8 0.6 0.00
" o 0.5 3.7 0.02
" " 0.4 6.3 0.03
A v + 48 . 9 =z ko 1.9 0.7 0.01
49 .1 DA L 1.2 1.8 0.02
" " 1.4 1.8 0.02
" " 0.6 4.5 0.03
" " 0.6 4.6 6.02
i " 2.8 1.5 0.04
" " 1.2 2.3 G.03
" 1" 0.4 3.0 0.01
" " 2.8 1.1 0.03
" ] 1.8 1.6 0.03
" " 0.6 2.2 0.01
" & L 1.6 0.6 0.00
" " 1.8 0.4 0.00
i " 3.0 1.2 0.04
" 1 5.0 0.7 0.04
" " 4.6 2.9 0.13
" " 3.8 G.6 0.02
" " 1.0 3.2 0.03
i " 2.4 1.6 0.04
" " 2.4 0.7 0.02
7 " 2.4 4.0 ¢.10
2 < 4. 1 e R 0.4 12 0.05
48 .12 FOFE G 0.4 5.5 0.03

AL AR S HoE T, T L 4P CBE LD BRI R LT B, — T PMET & B TR,

Beiz 2 fzey TR WENERIE FY 5 TR L, fGETRECETH -,

BUEHEEET, BRoERESTIANMOPCBR SR L DR SIEINIC P C BIERAHETH D
ErR2ZEHXTE D, AREERES TN EETD FREwATVIC LTYL, MBS LiBRERST
A8 REREROFENE 0.5 ppm 2 —IG5 0 S A BEEOETMIZH B LRI EFTELT,

PELTRERS &, 3/ po B, NHBE R
WTEGIERTRIRES ATEN, ThEREEL LTH
4 a0 iR, KRS, FWET0.5ppm LD
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%2

i A kg, §EI5(%) PCB(pom)

We W v i BE i
47 . 12 i OB 0.2 — N.D
" FOR b 0.1 - N.D
48 .1 " 0.1 - N.D
n f& T 0.1 13 0.01
48, 2 ¥4 i 0.1 7.0 0.00
48, 8 X & 0.4 3.3 0.01
" H O it 0.4 4.3 0.02
48, 9 B 0.1 10 0.01
48 , 12 £ A W 0.3 3.7 0.01
49. 1 ®/ o g 0.2 2.0 0.00
" I 0.2 3.0 0.00
Pl " 0.2 2.7 0.00
" " 0.2 5.0 0.0
" " 0.2 3.0 0.00
I " 0.4 2.8 0.01
" " 0.4 4.3 0.02
" " 0.4 2.5 0.01
" " 0.2 N. D
» Jij 0.2 2.5 0.00
51. 6 %o 0.2 — N.D
" Av BE i 0.1 5.8 0.00
48 . 1 R 0.1 7.0 0.00
48 . 2 Hisi i 0.1 12 0.01
47 .12 B i - - N.D
" AR O — - N.D
48 . 2 it i - — 0.01
= 48, 2 i i - - N.D
v * 48 . 2 i by = - 0.01
7 F 47 .12 BB i - - 0.01
£ # £ 47 .12 X B - - 0.02
H W 48 . 2 i ey - - N.D
48 . 8 xf 5 - - 0.01
# 47 .12 A B O - - 0.05
" 1] — — 0.04
48. 1 A - - 0.02
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#3 ANMEFPCBRE

P CBiREE(ppm)
e & % Ok B -
A N " K EO il
8 #5H
FooA4 o 1 — — 0.05
FoA + A 4 0.00 0.10 0.04
VB 4 1 — - 0.01
T 5 21 N, D .10 0.04
R - 11 0.02 1.1 0.20
i Y % 12 0.00 Q.20 ¢.06
i i EF A 0.02 .15 0.09
4 F ) 1 - - 0.02
A v 5 N.D 0.11 0.04
A S 3 6 .00 0.46 0.15
k2 s 1 — — 0.07
B4 7 1 - — 0.04
b S 4] N.D 0.04 0.01
- BV 1 — — 0.06
h e A 1 — - 0.05
B PO 8 N, D 0.08 0.01
B AR 7 N,D ¢.01 0.00
A e ¥ F 1 — - 0.07
ES Z 3 N.D (.03 G.01
X o2 3 0.01 0.03 0.02
* v ok 3 ¢.02 0.05 0.03
7 il 10 N.D 0.13 0.06
7 =] 8 N, D 0.04 0.01
T/ 20 0.01 1.5 0.33
=] + 3 N.D 0.04 0.01
+ F k) 1 — - 0.01
++ ) 4 0.01 0.03 0.02
> 4 7 3 N.D 0.01 0.00
4 K 6 Q.00 0.08 .03
4 7 6 0.00 0.14 ¢.09
F X 2 0.02 0.03 (.03
- A 2 N.D 0,01 0.01
T o~ A 1 — — 0.02
EFA 3 0.00 0.06 0,02
[SEEREER S 1 - — 0.03
7 a 1 — — N, D
7 1) 3 0.02 0.07 0.05
~ 5 1 - — 0.01
hd > 12 0.00 1.7 .30
2 ¥+ 21 0.00 0.13 0.03
A 2T 2 0.03 0.05 0.04
4 # 21 N, D 0.02 0.00
b4 ] 2 .00 0.01 0.00
+ w3 3 N.D 0.01 0.00
B4 M
x. [ 1 — — N.D
oy O 1 — — .01
B HiT
> 4y 1 - - 0.01
E A | 1 — — 0,02
b A el 4 N.D 0.01 0.00
# * 3 0.02 0.05 0.04




133

25. P C BiE4HX & BRI O ILF DO P C B,

BRERREE

YT FEIR T A TR

o R - Bl = -

1.&LC 8

BRI T A AT A4 NEAHBRIASEIC 55 L T Lk,

P CBafkNEHR A& 20, Fodkith4igonks
ZHBEE L THEN TS, PCBIZEKNAIRIGS:

PoATILE N, FOF O, ®ITAHHEE L TR,

BRI S 4, TSR LBITT S
ZENFEELE ST D,
ZEM2EINP C BiHLRATEIIE4TET H~ 8
AiZ TPCBIZ L BMILEYESMA | L H L
o TiThtl, FOFRKEE 0.2 ppm, EH 0,035 ppm
T, HIX BN AR R HIK A AR
HRE2HET3
FECIITHOLES HE, U LhLE LT
FIMWMESREL TH Y, oMK, SERISE,
HFRMENDHMET, FETH» HERIZ 22 PCB

ZDOWT

p] i <

RUGBIERBRENHEKEEIT- 12,
1. REH &
n =k &
BEFL 100~ 150 S HRIEE ML, #oda4P
S, B RRESIAE L, PCROWHIL
ToLA SRR LD AT, BEGFIEAOACERIZ
HOEMBL, THERYRA IO IT 7 TERL
tzy, PCBOERIZ W T A Ao I LOE
— ZNolb & ¥ — 7No200> C B % kbh & &z,
3. BERUER
PCB BB ER (E2EET, 298E) 15895
BA, BO2ABIMEREREFEKRTC, D, Em3g
EARITA AT ANEBEROWEEE»SH) (LITFPC
B EEENUE) , ol0Z I3 IEHRE (HEBW, i
mr) HEEETHE,

R1 BIFPCBHIURMEFERME (PCBHFLHK)

o P C B OB OB % R OB OE
AR HE % opm | C B9t | Total =BHC | Total —DDT | 7ty | M #
ppm ppm ppm
Z=E A A 0.008 1.4 0.005 0.019 0.002 | bR BREOFIE
EZBE | B 0.021 4.6 0.034 0.092 Tr "
S C 0.008 0.6 0.008 0.078 0.002 | PC B RENES 1)
D 0.009 0.8 0.005 0.029 0.000 "
EZHHET | E 0.008 0.6 0.006 0.049 Tr u
F 0.006 0.7 0.012 0.019 0.000 | —#kfd e
=B E|G 0.023 0.7 0.021 0.036 0.001 "
H 0.014 0.5 0.044 0.049 0.001 "
I 0.007 0.3 0.013 0.047 Tr "
J 0.012 0.3 0.026 0.028 Tr "
K 0.001 1.0 0.010 0.021 Tr "
2T | L 0,025 0.6 0.033 0.049 Fr u
M 0.007 0.3 0.021 0.036 Tr "
N 0.007 0.4 0.002 0.034 Tr "
0 0.015 0.7 0.006 0.045 Tr "
S S ) 0.011 0.016 0.042
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F1IZPCBFBE R OBIFHEERETR L, P
C BMEEIXMEREERENA, Bl 0.008, 0.021
ppm THILONE & P L CEI A o 12, &R
(£ 0.011 ppm TH - 12,

#2112 P CBRFBiXoBIoiiEREs =L 2,
Bl 0.028 ppm, 2EOFEHEIL 0.012ppm TH 1,
P C BB » nEld -7z, MK L L IEH47
SE L EFAEE 0.035 ppm & ) L{EVETH - 72,

PCBOERE RO P T T LsF — D E—
ZNo20,/ B — ZNols» CB %L TR A LB 1 om T
b,

P C BB R o BitiEn@HEEBI C Bhlt
2 1.0LLFTh A, MEEESEFRESA, Bld 1.4
4.6 ERWETH -7z, ARBOW BFLo P C BREE
IIESREE R S EEOERI L2, PCB
OHERIZ DTN IENDH S, WFEPCBTLC
B%inid i BEErEEL Y L BT, PCB
AP DO TIE L S MAETEF LA S5 L F
25,

IR RLHEI > TlE, Total —BH Cl3iFHLE
WK TEHI0.16 ppm, FETFHRMEEK FEHI0. 15 ppm L 2T 4
¢, Total =D D T3 HYtXEE0.04 ppm, FFHLRE
HEK0.08 ppm TR Aedr o 72, T4 F Y > HGHE
TER Lo, M, BEAEERELREECLE
R A TR A

EFBREIT BITA P CBIRE - FERRRED
BEBbFRI, F4i2mLAz, PCBIRIBRALTEL
NEEE A M T A, BEFIATED 0.046 ppm ATHEFISL
#1243 0.012 ppm & % D EAHEI AR L LS,

e R BRI EEA46E, S0E, SIENRETH

E1 #ilhPCBOCB%LE (¥— 7Ne2, Nol5)

CBat ® 4.0
L5 f=
L
1.0 -
* L]
L ] L.l ]
[ ] - L ]
0.5 |- Senes b
[ ] [ ]
LI T]
1 1 1 1
P ft & PCB 5
i5 fE 3 oy
4 gt z a4 B
Hy i i H
K & % # [y

o AEE D AH S L & 2 T B D A b ARET
BEhhD,
4.3 £ »

# A4 T ERE NI B VC, PCBIC & HHEEHR

5#4%, PCB¥EMN-#HNoEmARLN, 6D AL TRENEZEN, REHE & IEHRBXD
®2 BILHPCBHIUFREERME (PCBIETHBK)
WK | s P C B HOB O E R R % ppn‘1 BE 05 i ”
ppm CBY%L: | Total —BHC | Total —DDT | 74 L F 1) %
1 0.014 0.70 0.162 0.134 0.002 4.6
2 0.007 0.55 0.093 0.035 0.000 2.3
= )] 3 0.010 0.76 0.103 0.054 0.001 2.8
4 0.008 0.35 0.123 0.044 0.001 2.1
5 0.028 0.48 0.544 0.211 0.005 5.4
8 0.012 0.47 0.071 0.079 0.003 2.9
7 0.008 0.51 0.121 0.052 0.002 3.8
W OB oW 8 0.005 0.47 0.026 0.032 0.001 2.0
9 0.010 0.54 0.071 0.044 0.002 4.2
10 0.015 0.53 0.202 0.110 0.002 4.8
FO#OfE 0.012 0.152 0.080 0.002
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£31 ®IFPCB (PCBIEFLHBE)

. ) - - A P C B (pwm)
oA o X REEIERA o # = - m * 7 e
R, FiE ARF1474E 8 B 10 0.024 0.078 0.046
" 484 8 H 10 0.005 0.069 0.022
i 4948 A 10 0.009 0.022 0.012
" 504 8 A 10 0.004 0.062 0.018
gﬁg:iigg 504E10 A 21 0.003 0.037 0.012
oA, R AT 514 8 H 10 0.005 0.028 0.012

F4 BIULPHBEZERME (P CBIEFHRME)

Total —BHC (ppm) | Total —=DDT ( ppm)

R 2 e s
I WA R g A (R E N/} B OoAE OKIE B & R k|E o8

i FlT, il Y AZF1464£ 1 A 15| 0.024 | ©.288 | 0.092] 0.005| 0.087 | 0.032
" 464£12H 21{ 0.040| 0.483 ] 0.161| 0.006| ©0.301| 0.037
" : SOES A 100 0.021) 0.178 | 0.124| 0.018| 0.092 | 0.047
FHEW, T
£ NI 5 B T 504E10A 23| 0.009| 0.251| 0.088| 0.010| 0.189| 0.065
B, =g 514 8 B 10| 0.026| 0.543 ! 0.152| 0.032( 0.211| ©.080
R, SIS OV EER A T A, B%HTRZ & ERF iR gls L 0 vz
BFLoo P C BIBEEI4 e sR58 B 5 e & il o 42 W TH - A,
%, PCBiBYE & IEBPEHME oL - i, HAOHEIERRAREIMETIEE L BIES AP
BET MRS AN R S, PCBHy2z 2 CBiGH{thX & EFRME T3 TR LER s -,

O b FT LT = — TNo20, ¥ — 2Nol5 C B RMRE DEELEIE S BRI LETH S,
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26. M P C Bar#T D ZEBERTRR G

B ERF AR A oA

B = -l B

1. #& g LMl0g #EWLEAP CBMAL, 2.56£0.24
M P CB#MEIZ 2T, FiTEs ppb A — 7 — (n=9), £Mm30g #MA\ 72 & 52.63£0.25 (n=
T EhOHTIRETH bz aliin 7V % 10) , £Ifi50g #Bvy/2 & 52.43£0.18 (n =10} T
BREET A2k &, S¥iENen AT EHELM BTy EFI0BHAIIEBE E 72,
AR ERT B ket AU & R O BE S F IOEER L D ppb A —F— O GiRfitliE L TR
B IEANI & A ¥ h winoEE I D TE T OME T EIENEBHTES,
2T O THRET S, 3P PCRAOV—ZHPCBEFESE (LTCB
2. BB OB Grn) OB MERESEOMTPCBAA T
S, n—~%F> . PCBGITH
TFALTFNI—I PCBSWHE w1 REBEOERESHE
mAREEF P )72 PCBG#iAE 2 —~% —
aF 2 M o B |10g—1ml|30g— 1nt|50g—15ml
REEL A ) 7 o 0 R ppb ppb ppb
T a—4 NS —1, 7Tul) Y on - H 2.6 2.4 2.5
2 ElH i HRIE zr 2 20
2.3 2.4 2.4
AR D on —~FH o RERER 25 5 7 2.5
BB OBPEWMAAIaR TP T 4 — 5 ¥ & 2.9 2.5 2.3
GC—3AE (63Ni) 2.7 2.4 2.6
Hik, BEEETAS I SEBETREL, 2Ty 2.6 2.8 2.4
P Ta—rnS—1, 7Tal U LEFIT L 2.1 2.8 2.5
7 h THTRY, n R TSR 2.6 2; 22
iR L L G CRLE L, )15 0% FoHy i o+ |2.5620.24 [ 2.63%0 ‘25 2.43£0 ;8
LY ERL 2, Bl It OO ma=T
(. e R L
F—M#10g, 30g, 508 & ALIHML, T N wr%é% =0

B RETRRLERE TR ERLIIRLL,

g2 nIEnFERrE-23CB%

CB (2
.| PcB %)
R R A R Nol8 Noi$ No20 No2l No22 Nogs | —w20
NU. 1 5 0. 0. 0. . 0. 0. 0. NO. 1 5
10g— |2.56 12.3 27.3 17.0 13.5 5.3 14.3 3.5 44 0.52
imt | 4024 +1.1| +06| +07| +o06! £1.1] +08] 05| £ 1.1] £0.13
0g— |2.63 9.9 25.9 16.1 13.5 7.1 16.0 4.4 4.2 0.73
(mt| +025| +11| +07] =03 +03] 06| 1.0, *05| £08] =008
50g-> |2.43 10.3 25.9 16.1 13.2 6.8 15.3 4.9 1.3 0.67
Lsme| +018| + 09| £07| + 04| +07| £05| +07]| 04| 07| +0.08
i | 25 10.7 26.3 16.4 13.4 6.8 15.4 4.3 4.3 0.64
0 oos| +#15] toa| 06| *06| £08] 1.0 07 £09| 012




7h 7T AORERESLLT E—7N020 ©— 7 Nol5
DCB%HE (LTFCB%iLewS ) #F2izmL A,
M0 gB s ¥0g V2K E—27RICB
WBIZIIEAEENL(, £Ml0g #H V2 E &L E—
ZNel5e) CB%12.3+ 1.1T2£M3%0g, 50g #Mua
EE® 9.9+ 1.1, 10.34+ 0.0l L Tk 5
T Twd, £/, Y—rNol6h BN %5 L1,
E—7No20, 21, 223IHE{ o Tw s,
HEREHNMPPC BRI CB %L+ &
> ThBELIIE, 30g, 50g ¥ AV BaEx
0.5240.13, 0.73£0.06, 0.67+0.087T, £M10g %
Aol 2ilSeRECETH-7, £M110g % 1 nbiz
L7222 &0 PCBMIES 2~ 3ppb LT Az E—
ZNol5, 20, 21, 2200 E— 2 @210l FC¢h % 0o
MEFRE(LILOEELILNG, 2O Eh b
oMU ERC A 54 VIRY, £1110g #H
Wiz EPCBBIE 2~ 3ppb LT CB%Hom iz
CEHBEEEEICANILE S B,
M EE & BRI Ic ML, TN FNAPCB
ﬂ&%ﬁsu%ttnitﬁ%m%%%ﬂlg%Lta
Mm#Ep P C Bl (ymng keg) mEkH P C B
(xmg, kg) & NHIZIENIBB A LRI,
y=3.16x +0.15 (r =+0.86)
72, EEAKIE 1.030, MBkaE 11005 W 5iE
FRIBE BT 2tk L H5itu B,
y' =3.37x" +0.15
(x' @ MFEk$P P CBEE (ng” £)
y L MHEPP CBMIE (mg L) )

H1 iR e mfisP C BREMHE

m =

(PP
150 |

50

=3

IR & mi¥hP C BINE
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B ES

P C B (ppb)

il

Bk i

© 0~ T Ul o W D

G DO B D DD D D DS NN DD RS e e e e e e
SN NS R W N O SO U W N = D

)
S

W OO N O N O~
0O+ ~3 ~1 O G~ & =

OI—‘I—‘)—'I—‘OO)—JOOH‘NOOOOON‘
O N W O 00D R Oy WO 000U
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=1y N oo =) DN W W

R R == S e R B N O, NS N R~ S S R NENCIED N R SO S X S R g

G 60 e W e N R N W=~ WWwory 00—
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MR HISE A ISR TH 2 I Eh b, MEEFPC Sl TRATIEICLVEETE S,

B 3.5ppb ix&md PC BiY 2.4ppb LRI T 2. IMERREEOEMERTCBRILaHIEIZ,
5 Yooy (4 ppb 2k 17ppb ) HBE S TIHBELEBT 2 LEG D S,
LIRS, 261220 & BMFHEP C B 080 3. MR P C B E MR P C BiE & oz i
G MR IIHEET LV L L ERT S, IO M A LR,

Mg s Lk PCBo -2 3CB% +[H 2 4. MAEPPCBCB% & MmERH P CBCB%iLl
S A UEAN ZELIIE-KT B,

PCBiE Lppb MLETRMHIZ LAY —BL
(¥ %% 3, 5) PCB 1ppb LLFH5I2 0.5ppb LA SEIM
TramEmc s LEFabE, (WHET 4, 1€) L) gL, b PCBEMEMLAECHT SIFE,

ZhiE1ppb BITF Gl E LC30~4Cg i) Ty EifEE, 14(5), 415~425 (1973)

— IR CBRENRE T AR EELL 2) FHEFA, M mEFPCBLASKIZDDT,
na, BHC & % 150 MEMES & 0%, MREEE,
o 6600, 610~616 (1975)

1. s P C Bt ia ppb & — 5 — il

H2 mERsLUVNBRHPPCBAOE—Z3ICB%

CB% CB% 5
301 30 } e —um
20} 20

10 | 0F

516 18 19 20 21 22 23

30 30}

20t

10k

e B 1920 21 2223 B 16 1819 20 21 22 23

v—s &5 - ES



27. MEBEN 2 F I 7 ARBHERBBAERD
RS FEBEUL S F I 7 L8EHEICDOWT
AN b S o [ feras o

e EE - R fE—

I S

FEFENME - B TN RE
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1. L &I #, & I BRI R e &bh*i&&?%%él%}
FMERBETERN Y F 17 ARG F A itk DB D TIE S OMRBIZL - THER
AL EEFIA3ELR, FEHI/TL BB REMRCL HTWAERTHY, SHEOMRRETL M.au vl

EFEEMLTEL, SIFEEEETORMEL L
THHiz [HF 1o LBl E RIEERE L

7 AEERMEEROBRMRGTFEARFA F I 745
SHrL, MBEHEE LT F 7 L BB R

FERESN, T ITCTRAEL B b F 2 DT LKL, ETOEENME B0 THRET
AN Y5 NGRS b AR A I %,
7 F 3 7Lk EREEREE - O BRI S TR

®t NEHEAORFESFER, AFI7LFEHE

i B OH MW % F R FEMERT 3 & ik
HEH B I i B £ A 5 E'S & i U2} w & i
1 A & M % &5 B 159 199 358 241 323 564
(51. 7) & P& & | 144 189 333 207 287 494
5 i # (%) 90.6| 95.0] 93.0| 85.9( 83.9| 8&7.6
NEBRLFEBRE| 2B 38 63 31 35 66 26 23 49
i < (o) | 17.4| 20.1| 18.2| 15.0| 12.2| 13.4
1 B |E ¥ #5 & 4 () 66.8| 73.0| 70.5| e66.4] 71.0| 68.7| 66.6| 69.2| &8.0
(51.8) (& % F B 4% % 7 20 27 4 1 5 0 0 0
5! 2 (%) 28,0 52.61 42.9| 14.8 3.0 5.3 ¢ 0 0
Cd ¥t (pug/ 8} 8.3 8.1 8.2 5.2 4.9 5.1 4.7 3.9 4.3
*F % & 7 21 28
% i E] 7 18 25
2 % w OE OB g 4 ) 67.6| 71.1| 68.6
B &+ + B & & 5 18 23
{51, 8)
B — MG (mg/de) 3.11| 6.63| 5.64
) F — 4 (mgsdE) 0.94| 1.26| 1.17
R+ B - P (mgrdl) 1.16, 2.16} 1.88
*f £ & 7 18 25
3 ;kiﬁ-. P - 6 18 24
(1. 11) 8, — MG (mg/40) 2,03 5.08| 4.23
) F — 4 (mgsde) 1.41] 2.82| 2.42
R+ B - P (mg dd) 1.36] 3.16| 2.66
) %Qﬁxéygigxmo MEERUSEEE(1KRB)= ﬁ%fﬁggii;;fB%qm
15 TR = g{igfﬂfﬁ) X100 dgEE (2%) = ’Ziﬁ Efi)m %100



140

B—~1 RePpHVI2LBRE
T
Cd EX TR =
(ug/ £)
T - 2 1+
1o0fF == F
./ //
q
1
6 b
A i L -
2
L
50 60 70 8O 50 60 TO0 80 50 60 70 80 F4 (&)
2. MEF & BACERITE N FNLT . A%, 20.1%, 18.9%6%T
(1 & ® & TRHEIZ15.0%, 12.2%, 13.4% TH -z, wmibsEt

WMHEBZIIF VIR T L 90, BERE RO RS
Bl ER (LTFEBRE L ET., BT 159A,
#F 199N) , sHEEHURER & L CEFAMBOE
iR O R E R R (R R (LU R - R,
BT 241N, T 323A) Tt L0 ETHE,
MR TR, REAICBETH - ERE
Mt SRR E R (LUFREEE LT, BTF26A, &LF
23N L7,

(2) #%EFH#E

FUIRTIIICHTE LR A TR, REQ
Ao —HEEECr > TRBESTES, # F
Lk, 251223k 3IREREMREHIIOWTILIE
SFEATFAL ARETFAFRCEL TatrL 2z, B
58, —microgloblin (LI FA,—MG & &), Retinol
Binding Protein (LI TR - B -P&id) i3—iT
o SEREE, lysozyme (2N YV TL—FET, A N2
TAlEDDTC, MIBRKHESETERLFNINL 22,
AL IBASIG 7 A LEAIBLFILA 2 TTH B,
FRIZ 1R B R 2 RKMBEIBRER T, 3 kK212
—HBRTH 5,

3. R EE

(1) REAO, R R

LRI ANGETREE, RIFOVEFL»—FH
FafEse (LAF1RB &RT) BRI TE, kX

Iz F ol Bl A s i vway, BicAHET
Rad s &, BE, WBMSTEAEN17.8%, 11.7
%THY, Bt REOSIHEBEES S VBN
iEaE 2 L7 (P <0.05)

(2) RHYRoSTEOEES

W1 RREBNRANKSFEAOBYEE (REETH
HEHFAHEUETL MG 1.0mg de, )V F—2 0.2
wg,/dl, R+B P 1.0mg /% —2TL#2 5L,
LT 2k ELET) TEBMETETFTA, KT
0N TEDILERIZ F N F1128.0%, 52.6% THL»IC
WTDWGIEED S - 12, F oW E IR Tl bR
icheTEERICIAL (, BFTILAFRAA, KFi
3BARLATH -2, BHENRE T, Biaitdon
BRI VALRL L2,

(3) RHHFI7ABE

BAH I v LBERESRMR TR LN TN 8.3
g/ by 8 lug/ 8, WBHEE TS5 278, 4.9
pg b, EREETATug 7L, 3.9ug /L THY,
B iHTRLETH -, ERERENCAS
B Lot k2o, BB 0T B > fe ik 3 Ol
THN, BRIt 2B TIREEE (P<0.01)
DA b LTz HY, RN & EMEE ORIC IR A LN
wiral,

4 2K, 3AMENREORPRSGTED



1AM B TIRaFEAYBE TH 2O I b,
FOHEOBMBETLBETH - HIIBHT AdS A,
TIZ2IAFIBATIEI & A P REFOEDBIEETH -
2o 23K, 3AMBREVRSTEAMEMR2IZ 7w v
FLCARL 72, £ FEHlLE 3 MR T BT &
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(6) RPEFFEALYE FHEFCOVT
TCICHET L L 12, B~ MG LTFHET
sNbEr o, HEEOFEHESIELINTIL
67.64, TL1A T FHETE, £ 2 TES RS
F&ER & OMFRC D TRHL 2R, £ —MGIZ60F

DL EmERL, 8,—MG T 2k, 3KEIHIZ e HEENBBHA S A A S (03 ),
TTHEBICE» 72 (P<0.01), BLAE L THEA69FLIT 70 Bl LB 2T % &
H-2 RIESFEBOLAH

mg/dt
- o
o * 8 F
10 ° °o * 7
. °
@ ©
o °
- ®
8
5 . o B o . s o ®
. & o ° . 2
. . pa . ° . . a0 o
Ll ° ° o = ° =2 Py
' o L &
[] 8 ] [} ' <B (] o %
. * > 4§ ® 7 v 3 @
BT of s of O e  sm 00
27 am 2K 34 B ax A LR/ 2 X 5 2K 3
B—-2rmraTY ) (0 F—2) (R-B-P)
X— 3 SEALE—-3rnFya7Y »r OE
THE ssun
4 —mo . $THE sse
(mg/de)
[ ]
ol . ®
} c"‘0 o
¢ e
1
i &
:O [}
.
.: ° .Oo
ol
bt o
5 < ; o
! +
o o P | °
o o ! L4 8
o e
o oK o
o ° e s
+ |
_" (=] Q " 'Ll_‘ ® "'
40 50 60 70 80 90 HFE5F)
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FHAFNOESMEIL 3.0mg dE, 5.3mg/dhTHo 1,

LA LB=MG/ 7V TF o ib 84 OlEE A
TR, BEiROEM3 & ALz, BAIZY
LTS BT 2 B0 FHE 769, 2mg,/dE, 66.0
mg, A TH NTITRABEMETH - 12, - TH,~M
GHAFICENEIL L - THBEND LIXE 28y,
6 7 F Attt BReTES

P RREBREEORP S F 2 7 olE69FLIT &
XL ER 2 BB LT, TRAFLOEHHEE 0
ZHEXE (95%) 2B IR LE,

IR~ L SRR F 2 A B, oo
Mg, BEEOIRICE, 72, B TEOGOHRL
F#DEE T L 72, RbBnh F 3y AdktEosmi
RADA F 27 L8000, BFICBTL2AFI 74
@ﬁ%ﬂiof%%ﬁ@%oit@ﬁﬁﬁ%U,ﬁm
ByleseF — i & Ly EFriberg (BT 5,
Bonnel #H{I b F RERKEIZL »TLRE2ESE-T
EY, BY s Pyt Adr Bty LT
whbndrEz LN, L TEBFOGETLERS
FEHEAFIVL, AFITL 7LTF=F
OIS LMHERERHTEEITEL 272,

1. E #7
IBFIS1ERE S F 3 7 ARBHG g (E RIgER AN

—IR e L U BRI RSO BB TR & 188

HSERS 1 KRZEBH 5 3 KRBT THRPES
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On the BENTHIC FAUNA of SOME RIVER SYSTEMS

in NAGASAKI DISTRICT

V1. Biological Examination of Water Quality

in the Chijiwa River

Syuzo ISHIZAKI and Yoshihiko MACHIDA

The benthic faunae in the Chijiwa River were studied by quadrate sampling method and the

biological examination of water quality was made in term of community structure, Morishita’s

B-index, biotic index, pollution index, and others.

The number of species at the St. 7 and St. 8 were remarkably small and the both ratios of tolerant
spesies numbers to total species numbers and of individual numbers belong to tolerant species to total

individual numbers are higher in the lower streams than in the upper streams.
Values of Morishita’s 8-index show that community structure at the St. 2, 3, 4,5, 7 in May and at

the St. 4, 5, 6 in QOctober were comparatively stable.
Regarding biotic index and pollution index, the water quality near the St. 7 and St.8 was probably

influenced by the inflow of agricultural chemicals from surrounding fields.
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FHER L 19764E 5 3 £ 10 24T - 72 BT HhA 1 Fig. 1
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3. BEbLUEE
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Figl, Sketch map of River Chijiwa showing the sampling points

"
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Fig. 2 Number of total individuals and species at each station.
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Tablel. Benthic macro-invertebrates collected in River Chijiwain May.

Specific name Sation 1 2 3 4 5 6 7 8
Baetis sp. 49 87 96 157 89 12 33
Ephemerella nigra 12 45 61 20 12 4
Epeorus latifoliom 4 13 56 20 3 1
FEedyonus kibnnensis 45 17 7 1

Epeorus curvatulus 32 22 34 3

Ephemera japonica 11 1 1

Isonychia japonica 1

Ephemerella rufa 1

Baetiella japonica 14 18 10

Fedyonurus yoshidae 1 2
Ephemerella yoshinoensis 5

Caenis sp. (CA)} 1

Choroterpes trifurcata 5

Ecdyonurus ‘tobiironis

Ephemerella sp. (EC)

Hydropsyche ulmeri 7 15 25 12 1

Psychomyia sp. (P A) i 3 2

Hydroptilidae 13 1

Stenopsyche griseipennis 2 6

Dolophilodes sp. 2

Setodes minuts 1 1

Rhyacophila brevicephala 1 4 2

Psychomyia sp. {PB) 2

Diplectrona sp. {DC)

Mystrophora inops 15

Rhyacophila yamanakensis

Paragnetina tinctipennis 6 1

Protohermes grandis 3 4 1

Stenelmis sp. 2 103 211 112 234 16 1
Elmis sp. 8 1 1

Eriocera sp. i 1 2

Antocha sp. 1 1

Psephenocides japonicus 13 9

Helichus sp. (HA} 1

Chironomidae 17 37 24 24 36 23
Simulium japonicum 13 10 3

Atherix kodamai 7 27 2 1

Stylogomphus ryukyuanus 1 1

Gammarus nipponensis 22 1 3 3

Dugesis gonocephala 5 1 2 4
Semisulcospira bensoni 1 1

Erpobdella octoculate 1

Batracobhdella smarogdina 1

Asellus hilgendorfii 25 6 14
Clithon retropictus 1 4]
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Table 2. Bentihic macro-invertebrates collected in River Chijiwa in Qctober.

Specific name Station 1 2 3 4 5 6 7 3
Baetis sp. 29 22 72 123 88 50 1
Baetiella joponica 1 3 28 2 4
Epeorus curvatulus 8 45 2 44 1

Ephemerella nigra 1 7 13 26

Eecdyonurus kibunensis 3 11 2 1
Epeorus latifolium 38 14 3

Ecdyonurus yoshidae 2

Ephemerella sp. (ED) P 3

Ephemera japonica

Choroterpes trifurcata 2 2

FEphemerella rufa 4

Hydropsyche ulmeri 1 19 10 61

Mystrophora inops 9 2

Diplectrona sp. (BB) 3 1

Stenopsyche griseipennis 1 1

Psychomyia sp. (P A) 7 1 1

Diplectrona sp. (DC) 1

Psychomyia sp. (P B} 1

Hydropsychodes brevirineata 1 4

Perla tibiaris 2

Amphinemura sp. 1

Protohermes grandis 1 4 22

Lucicla cruciata 1

Stenelmis sp. 4 31 31 53

Psephenoides japonicus 6 1

Helichus sp. (HB) 2 7

Elmis sp. 1
Chircnomidae 1 5 2 16 61 ‘101 75
Tipula sp. 1

Simulium japonicum 1 2 7 112
Antocha sp. 2

Geothelhusa dehaanii 3 1 1

Gammarus nipponensis 8 1

Dugesia gonocephala 1 1 2

Asellus hilgendorfii 1 1 25 93
Batracobdella smarogdina 2 1
Clithon retropictus 1

WTHTL5 A, 10HE LIBITTRCMyuErkE ¢
o T d, B T0% &L 2nII0R St 7
Tk Y, A TiEs Ao S 7, &, 10HA®
St. 1, 6, 7, 8&bitoLn, HRETEFELE
HARE LEEREENRT v —ApgEm UL T
WA, 27 L10A e St 1 TEEEIZE T S Tolerant
Species DA AT G o 2o (BAGEER B4 E bk

<, Baetis sp. #54% % i Bhh, FiCE
Bk L aFEZ Sy,

L IATHBETIEBEEN SRS ET 5 2
AR (WE301973) 2R, F: SRR oW T
12 % < HFRDIEH & LT v 3 (6411982, Simpson
1949, Shannen and Weaver 1963, McIntosh 1967,
HT1967ete. ), A2 IRNTHRENIBET O BFEH#
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HusigioEke 2R Eh: A2 (Fig. 4 ),
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Fig,3 Fercentage of the number of Tolerant species to total

number of species (HEN).

Percentage of the number of individuals belong to Tolerant

species to total number of species (C1).

Fig. 4 Change of B-index at each station.
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Table.3  Chage of #-index that excepting
one to three species dominantly

distributed species.

1976 MAY
A B1 B2 A3
St. 1
2| 7.61 7.59 9.70 10.74
3| 7.00 7.05 8.63 8.62
41 5.18 6.71 5.57 5.30
5 5.53 6.24 11.19 11.¢
§ | 2.56 3.18 6.94 9.11
7| 5.17 7.17 6.66 6.39
8 | 2.84 2.17 3.14 2.50
OCT.
1| 3.22 89 13.60 13.0
2| 4.24 4.90 4.65 12.0
3
4 [ 6.06 7.75 8.64 13,90
5 5.38 6.65 8.12 10.25
6 5.60 5.42 5.06 5.99
7| 3.94 2.99 2.05 1.34
g | 1.11 0 0 0
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oo ZEREEN R G E b, BRESHEE TR R
LBV R & A I EE T & 0 BES T T A,
RO HE» 5 BEECERSOHACFEEL T35 2
EE#ELLNB,

4. % ¢ &
Frallo EEMAFHIZ > T197628£ 5 H £ 10H

Fig. 5 Change of biotic index.
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Fig. 6 Change of pollution index.
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GAS CHROMATOGRAPHIC DETERMINATION of THIAMPHENICOL

in CULTURED SEA BREAM (Chrysophys major) TISSUES.

Syuzo ISHIZAKI, Shoichi KAYABA and Seiichi UEDA

A procedure was investigated for the gas chromatographic determination of thiamphenicol in

cultured sea bream tissues.

Thiamphenicol was extracted with ethyl acetate and the extract was concentrated. In order to

remove the interference from the residue, clean-up procedure was carried out by use of column
chromatography. The column packed with Florisil was eluted with 50ml of hexane and of methanol-
benzen. As the result of clean-up procedure, thiamphenicol eluted with 10% methanol-benzen.

The eluate was concentrated and determinated by gas chromatography with FPD.
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Fig. 4 Gas chromatogram of an extract which thiamphenicol

had been added.
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ECOLOGY of Vibrio parahaemolyticus in

COASTAL REGION of NAGASAKI PREFECTURE

(1} Isolation from small shellfish

inhabiting in intertidal zone

Masahiko KURODA and Yoshihiko MACHIDA

A study of the ecology of Vibrio parahaemolyticus was carried out at four points in Nagasaki
Prefecture from January to August 1976. Most of the papers refering to the isolation of V.
parahaemolyticus from marine environments were restricted to the warm seasons, however its ecology
was scarcely known in the winter months. The authors tried to isolate V. parahaemolyticus from
small shellfishes inhabiting in intertidal zone. These were not edible or commercial. During summer,
the rate of isolation was 8 to 329 over the all points and the high values were recorded at the points
influenced by the inflow of fresh water. The survey in winter was carried out only at the point of
Shimabara Fishery Harbour. The rate of isolation of microbes was 15% in this sampling and not
extremely lower than the value of 31% in summer. Thirteen strains showing betahemolysis on human
blood agar were isolated only at Shimabara Fishery Harbour. These were five in winter and eight
in summer and six strains were isolated from Liolophura japonica. These results suggest V.
parahaemolyticus survive with or in the shellfishes and overwinter in the intertidal zone influenced by

fresh water.
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(St. 1) FBEKEIR~E (St 2) A& i5E
L7z, EiEIT N e TE s RO ES T
T5h%, BEHNFEEREMINIE - 2, BEEMEI
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BB luosmEEsELICRT, A1 A» L3R 2
2% 6AMLBRARHFELL TR/,

L 2B LR DR )40z A, SRE ML

12 i&,

BT E 2%NaCl dmz ) 2574 3 THH

L7, “rBEsEt (BTBF 4 #—nF 222 TCBS%
K) pH0FIE L E—FMNA L 5 ELEIT & L7,
FHEERE T RO L 3 EHEKELR2ZIIRT,

F L St,
FESHETH Y,
Ry Tlapeuthria ferrea

1 Tii Liolophura japonica
ZORHEHIIWBB L ERLEH - 1,
({v=F) PF28%TH

(b7 47A)

ol BEANBEERY 45 &, REEH24% T3

& BH Omphalivs rusticus

(2L AT T) D

R AE R o 12, &SRO .2%TH -2, 7

M 7 St

2135t

1 & BEMERAH T RLY,

Table 1 Number of shellfish tested and water temperature at sampling time
. Date 2%, Jan. 18 Feb. 1, Mar. 16 Jun. 28, Jun.
Point
Shimabara Fishery 24 69 75
Harbour St. 1 (11C) {11C) (16C)
Shimabara Fishery 19 67 26
Harbour St. 2 (10T ) (14C) {227C)
22
Funatsu Estuary (26°C)
Hirado
ki St. 1
Tki St. 2
Total 24 88 142 26 22
12, Jul. 27, Jul. 11, Aug. 12, Aug. Total
94 262
(24C)
43 155
(25°C)
93 115
(28TC)
105 105
(24C )
72 72
(287C)
78 78
(28T )
137 93 105 150 787
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0. rusticus OFUIERIIC A2 {, J. ferrea [T5R4
TELIroiz, Hinig festiva (FPILaH L) o
SIXEOGHNE TE e o o, LofEiE10%h 530
GRENRHELTRL, BEOWTOSVRERE

KAHENERETH Y, SEOREELD S 6Tl
LR RE VG TH S, AEOBEMRE
B BA T, (X AT AMTREENTLEED
fLh, AT ENREERIEEC, 26%0 542% ThHh - 72,

DY 7z, ERORHERIZ6.1%TH -2, gl EBHTL22% s - TE ), BMLuBRE LY
Table 3 Serological classification of Vibrieo parahaemolyticus isolated (K antigen )
K antigen Shimabara Funatsu Hirado Iki Total

1 1 1
3 1 1 2
5 2 2
7 1 1
8 2 2
9 ] 6
10 1 1
12 3 3
13 5 P 7
15 2 2
17 3 3
18 6 6
19 2 2
20 4 4
22 1 2 3
23 1 1
24 3 1 1 5
25 2 2 4
26 1 1
28 13 5 10 7 35
28 2 1 2 5
30 14 1 15
31 2 2
32 3 pA
33 7 11 18
34 9 2 11
39 5 5
42 5 6 4 15
45 4 4
49 pA 2
50 1 1 2
51 1 3 1 5
52 1 1
54 1 1
55 5 5
57 1 1

Total Strain 115 37 26 20 192

Total Type 32 11 8 7 38
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TNAHRIBEFRZ Ll FRE T3 L. japonica &
Thais clavigera (A R=L) TE{ERIZAAE S
Uiz, &R TIE23.8%NIREH ThH - 12, B TIEA
WSt 1 TLunelle coronain (A#4) & Monodonta
labic (A8 144) HERERERL, &K
~c19.4%mﬁ§rﬁ$m ot — WA EHEE L
St. 2THEEBEOCHEBMIBETH 2, L
japonica T10.8% DR HEESH &5 11720 5T, fhorfR
BHEACHBEL 0w, 2K TH 7.7% N REE
TLaw, LD EBULMTH- 72,

R EGOLL Lo B onkl £ 5 427 o oBIR T,
M. labio T32.8% XigimWIREEI R LN, X
WO, rusiticus, L. japonica, Cellana treuma
(B RAHTH L) T0%U LORBEEIG L2,
EOfiE L - TLAMBTIAL THVRERERT
filideh iz, Tk 7)) A28 ENHE & EiE
BMtRA R A L EROEC, mmm%ﬂ%“%ﬁﬁ%
Hooas & Bk o R B 7)Aok
Wﬁi%%?%kubh6

Ktk 2Bee 7 AodlameER3I0RT,
L1 TIBH A4 %fﬁ'xﬁf‘ﬁ‘ DY | RRE O R ¢
SPEES LM ATRES b LIz, F‘-JE"N:(K 128, K:
30, AMEETIZK 133, PR TIHK 28, B TIRK
%@%%ﬁﬁaiefwéa%@mﬁ?u%mﬁﬂﬁ

A7 EEFEIZ L, i, TR, BT EHEN
11.8, 774 7T hEZ L VWEEbLILE, ZOR
ML TRERRLEETERE 7 O EINME %
MTRRTHBTHL L2 5, AB&FRIPOHELE
WHOHNTRET 2025500, BEEEETI
FREMER LIV 2B > TE, #IiC
SEEEF T A L EELS )£ T 1 HYE L raMEn
T, REROE I REE-BL T3
EFEN K TIL 2541‘}‘2%43391[5117#75\]1@ 7 A&
RELTEY, BHOREELL>TVWE, —HHZE
DISETHN%TH), £z %ﬁiﬁﬁi’(’%/ Th-iz
2k, RO X FEORFIITE - Tuerdongy,
RFLL LV OERTHTHETEL I EEEELTE
WiZA S, SEHROENMEEIZ 2w T Ama AT
VT, BBMSE AL 2 13RI TR R B
LM TH - f, BEEOIZ (L AERC S B, HERC
sﬁﬁbuz.ﬁmme%s%%%ﬁnHﬁ4)
LJ\J:U)%*%%# L, BREET7T VIR OB ETE
CEBETER th),@ﬁ——77/7F/——
a‘fi}:J'J(é: o) Al ecological cycle dfililz, #E—
B (&) —77 7 b, #BRKEVIecological
cycle L T A[REMEABMTE L), FRC %
FZBWT L% FEES B2 Lid, BREEN
PR R %%@”%@?hfwéth%,%%af

Table 4 A list of Vibric parahaemelyticus strain showing beta-hemolysis on human blood agar

Strain No. K antigen Source Point Date
S1—1-—41 12 Liolophura japonica Shimabara St. 1 29, Jan.
S1—1-—42 34 Liolophura japonica Shimabara St. 1 29, Jan.
§1—2-—17 49 Omphalivs tusticus Shimabara St. 1 18, Feb.
51—2-31 19 Lunella coronata Shimabara St. 1 18, Feb.
51—3-22 55 Liolophura japonice Shimabara St. 1 1, Mar.
S2—7-16 33 Notoacmea concinna Shimabara St. 2 12, Jul.
S2—-7—-27 24 Monodonta labio Shimabara St. 12, Jul.
§2—7—-28 33 Monodonta labio Shimabara St. 12, Jul.
S2—17—43 37 Monodonite lebio Shimabara St. 12, Jul.
S2-—-7-49 22 Monodonta labio Shimabara St. 12, Jul.
51—7—42 42 Japeuthria ferrea Shimabara St. 12, Jul.
$1—7-61 28 Liolophura japonica Shimabara St. 12, Jul.
51—7-—67 30 Liolophura japonica Shimabara St. 12, Jul.
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Sordaria humana isolated from Marine Sludges in the

Nagasaki Prefecture.

Seiichi UEDA

During an ecological study of fungi in marine sludges in the Nagasaki and Ariake Bays, we
frequently encountered Sordaria huwmana, which is commoniy known as coprophilous Ancomycete.
The occurrence of S. humana seems to be restricted characteristically in highly polluted bracklish
water areas. It has been widely distributed at all stations in the Nagasaki Bay, but very few in the
Ariake Bay. Frequencies of its occurrence in the former area were three or four for six sampling
times at the Station Nos. 1, 5, 6 and 7, and over five at the Station Nos. 3 and 4, respectively. At the
Station No. 2 where is comparatively lower polluted point in the area, only one occurrence of S.
humana has been observed. Similarly, S. humana could not been isolated from almost unpolluted area
of the Ariake Bay, with the except of Station No. 14 (only one occurrence as given in Fig. 1). As a
result, the occurrence of 'S. humana may serve as an indicator of organic pollution in the brackish

water area at river mouth.

Sordaria humana (Fuckel) Winter in Botan. Zeit.,, 30 : 835(1872)

Cultures on oat meal agar spreading broadly, dull vellowish brown to brownish black, with
perithecia mostly aggregated, superficial to semi-immersed.

Perithecia broadly ovoid to obpyriform, dark brown to neary black, 450—550 x 350—430 xm; neck
conical to cylindrical, 150— 180 x 100 —130 g¢m. Peridium membranaceous, subopaque, brown. Asci
g-spored, cylindrical, 170—220 x 17.5—20 gm. Ascospores uniseriate, one-celled, initially pale olive
brown, becoming dark brown at maturity, broadly ellipsoid, 20—25 x 15—17.5 um, with a basal germ

pore.
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Fig. 1 Location of sampling stations in the Nagasaki Prefecture and frequencies
of the occurrence of Sorderic humana.
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frequency of the occurrence of S. humana, shown as detected

number for six sampling times.
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Fig. 2 Sordaric humana A. Perithecium {scale = 100um ).
B. Peridium (scale =30um ).

C-D. Asci and ascospores (scale =30um ).
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