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Serosurvey of Measles in Wakayama Prefecture
—— Consideration of a Measly Epidemic Estimate ——

Fumio Terasoma and Kenji Imai
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Figure. 1 Weekly reported cases of measles per reporting clinic
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Figure. 2 Antibody Prevalence to Measles Virus in Wakayama Prefecture
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Influence of the Great Hanshin Earthguake on
Hot Springs in Wakayama Prefecture.

Hiroshi Tsujisawa, Tetsuya Hatanaka, Takashi Hashizume*®,
Maki Sugimoto, Keiko Kuno, Hideyuki Sando and Shouichi Ishigaki*?

At 0546 h, Jan. 17, 1995, the Great Hanshin earthquake struck all the
Kansaiarea. We investigated influences of the earthquake on hot springs

in Wakayama prefecture.

The temperature of water from Hama source of Yukawa spa went up
by 2 degree C. Flow amount from seven sources of the hot springs of
Shirahama, Tsubaki, Kusimoto, Yukawa and Katsuura increased to the
extend of 10~47%. Turbidity from seven sources of hot springs water of
Wakayama, Uchita, Tanabe, Shirahama and Katsuura was seen from
minimum one day to maximum one week. Eleven springs of the littoral

zone in Wakayama

F—v—F ! LERETME, BR g

prefecture were affected by the earthquake.

Key Words . Great Hanshin earthquake, hot spring, Wakayama prefecture
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Manegement of Analytical Nutrient Salts by Results of Round Robin
Tests for Public Water Recently

Takenobu Koyama, Mituyoshi Arimoto*', Kazuhiro Kusuyama, Nobuyuki Ishii,
Kazuya Nakanishi*?, Hitoshi Saika*®, Yoshihiro Mori and Michihiro Moriyoshi

We have been making throughout round robin tests on the environmental water (the freshwater
brackish water and seawater) which were chosen as tests sample between the analytical laboratories
entrusted since ten years ago, and we have been carried out management of analytical nutrient
salts. -

The following results were obtained.

1) In case of the fresh water (river) samples, T—N and T—P were significant at the 99% owing
to the analysis of variance, therefore it became clear that the environmental water had directly
influence for the environmental condition.

2) About the filterring effect depended on the sampling tests of the brackish water and the
seawater, owing to analysis variance, T—P was significant at the 999, even though T—N was no
significant.

3) On the T—N and T—P, it became clear that the brackish water and the seawater were hardly
no signification as the produceibilties of round robin tests.

4) On the T—N tests, when the values of measurement were divided into four stages at 1.0mg, /L
or less, (1.0~2.0) ng L, (2.0~4.0) mg /L, and 4.0ng/L or more, it became clear for the precision
of round robin tests data to be obtained for the first time 10% or less at (2.0~4.0) mg L.

5) On the T—P tests, when the values of measurement were divided into four stages at 0.025
mg,/ L or less, (0.025~0.1) mg, L, (0.1~0.250) mg /L, and 0.250mg, L. or more, it became clear for
the precision of round robin tests data to be obtained for the first time 109 or less at (0.1~0.250)
mg,/ L.

6) On the T—N depended on the environmental quality standard (0.2~0.9) mg/L, it was about
60% to have satishfied from the results of round robin tests, and it was so bad that the precision
of C.V.(coefficient of variation) had from 14% to 82% about 10 samples.

7) On the T—P depended on the environmental quality standard, in case of the fresh water (lake),
the C.V. was wildly differed from the precision at 10% or more, even though it was too a few
sample for the results of round robin tests to be analyzed statistically. In case of the seawater
too, it was about 90% to have satishfied from 16 samples out of the results of round robin tests,
and the precision was so bad that the C.V. of 10% or more was contained about 60%.

8) Although the enviromental quality standard on the T—N.and T—P for the freshwater (river)
and the brackish water were not enacted now, the freshwater on T—N and T—P exceeded more
from 30% to 60% out of the samples than the environmental quality standard, and moreover, these
C.V. were also more than 10%. The brackish water on T—N and T—P exceeded more 85% out of
the samples than the environmental quality standard, and the C.V. was also more than 10%.

F—v— K POk, HOK Mk, BEGH, BEEE

Key words : fresh water, brackish water, seawater, coefficient of variation, reproducibility
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Table 1 — 1. Coefficient of variation by the round robin tests for nutrient salts (T—N)
unit : mg,/ L
Water bodies Fresh Water Brackish water Seawater
Lake River River mouth
A B c D E F G Analytical method
Item Year Lab. mean mean mean mean mean mean mean
ev. % ev. B ev. B | eve % cv. % | ev. % ev. K
T—N 1986 6 0.890 1.000 JIS KO102 45, 4
22.8 17.3 Cu * Cd column reduction method
0.770 1.000 JIS KO0102 45, 4
284 26.0 Cu ¢ Cd column reduction method
T—N 1987 6 1.600 1.800 0.460 JIS KO102 45, 4
124 7.2 82.4 Cu * Cd column reduction method
1.400 1.400 0.320 JIS KO102 45, 4
15.5 5.4 25.6 Cu * Cd column reduction method
T—N 1988 7 1.900 1.300 1.300 2.000 0.590 0.590 JIS KO102 45, 4
75 14.6 17.3 6.4 45.1 53.2 Cu * Cd column reduction method
T—N 1989 5 1.600 1.600 0.850 0.940 2.600 0.430 JIS KO102 45, 4
18.0 16.0 7.4 11.2 7.4 27.6 Cu * Cd column reduction method
NO;~N 1990 6 0.015 0.008 0.040 0.071 0.014 0.024 JIS KO102 43, 1
16.1 18.6 10.5 9.3 6.4 9.7 Autoanalyzer
NO;—N 1990 6 1.060 0.530 "0.730 0.260 0.085 0.380 JIS KO102 43, 2
6.7 6.3 8.7 25.2 25.1 78 Cu * Cd column reduction method
T—N 1993, 11, 25 6 10.960 3.860 3.480 0.272 JIS KO102 45, 4
9.9 8.3 19.9 28.9 Cu * Cd column reduction method
12, 2 6 11.180 3.980 3.540 0.283
9.8 8.7 211 28.4
T—N 1994 6 2.600 2.670 0.490 JIS KO102 45, 4
236 14.1 20.2 Cu * Cd column reduction method
2.470 2.540 0.450 (after filtering the sample)
23.5 15.7 14.4 Cu » Cd column reduction method
T—N 1995 7 3.236 2.160 1.377 0.728 JIS KO102 45, 4
104 84 10.2 40.7 Cu * Cd column reduction method
(NO,~N 1995 7 1.270 0.158 0.571 0.174 JIS KO102 43, 2, 3
NOs—N) 29.6 33.6 28.2 45.1 naphtylethylenediamine method

Table 1 — 2. Coefficient of variation by the round robin tests for nutrient salts (T—P)

unit : mg,” L

Water bodies Fresh Water Brackish water Seawater
Lake River River mouth
A B c D E F G Analytical method
Item Year Lab. mean mean mean mean mean mean mean
ev. % cev. 9% ev.% | ev. % ev. % | ev. % cv. %
PO,—P 1986 6 0.010 0.065 JIS KO102 46, 1, 2
20.3 6.3
0.149 0.092 JIS KO102 46, 1. 2
2.2 38
T—P 1987 6 0.140 0.210 0.026 JIS KO102 46, 1, 2 Molybdate blue
49 6.8 8.6 absorption spectorphotomerty
0.120 ©0.220 0.033
8.1 9.2 33.2
T—P 1988 7 0.068 0.073 0.078 0.210 0.085 0.034 JIS KO102 46, 1, 2 Molybdate blue
12.9 10.5 10.1 4.2 214 20.8 absorption spectorphotomerty
T--P 1989 5 0.120 0.082 0.120 0.110 0.087 0.036 JIS KO102 46, 1. 2 Molybdate blue
4.0 6.9 9.1 6.0 6.0 16.6 absorption spectorphotomerty
PO(—-P 1990 6 0.004 0.037 0.059 0.095 0.023 0.052 JIS KO102 46, 1, 2
46.3 15.9 212 3.0 219 88 Autoanalyzer
T—P 1991, 8. 21 6 0.011 0.041 0.127 JIS KO102 46, 1. 2 Molybdate blue
10.8 7.0 8.2 absorption spectorphotomerty
8, 26 6 0.010 0.042 0.130
19.1 11.0 9.0
T—P 1991, 11, 25 6 0.263 0487 0.068 0.030 JIS KO102 46, 3
5.7 6.6 11.7 Molybdate blue method
12, 2 0.266 0. 500 0.071 0.031
46 34 8.0 118
T—P 1994 6 0.227 0.382 0.068 JIS KO102 46. 3
76 5.5 23.8 Molybdate blue method
0.193 0.345 0.055 (after filtering the sample)
. 7.7 26 40 Molybdate blue method
T—P 1995 7 0.217 0.309 0.069 0.080 JIS KO102 46, 3
44 8.6 7.2 13.6 Molybdate blue method




Table 2 — 1. Sampling test by analysis of variance

Year Water bodyies Fo Test
F (2, 30, 0.01) = 5.390
F (2, 30, 0.05) = 3.316
T—N 1987 Fesh water B = 8.892 * %
F (2, 36 0.01) = 5.248
F (2, 36 0.05) = 3.252
Seawater F = 2021
F (2, 30, 0.01) = 5.390
F (2, 30, 0.06) = 3.316
T—-P 1987 Fesh water B = 33.640 * ok
F (2, 36 0.01) = 5.248
F (2, 36 0.05) = 3.252
Seawater F = 8.171 * %
Note Test * % ! Signification is 1%
* [ Signification is 5%
Blanck : No signification level
Table 2 — 2. Filterring effect by analysis of variance
Year Water bodyies Fo Test
F (2, 36 0.01) = 5.248
F (2, 36 0.05) = 3.252
T—-N 1994 Brackish water D = 0.449
Seawater F = 1.080
G = 1814
T—P 1994 Brackish water D = 38.867 * ¥
Seawater F = 46.034 * ¥
G = 11.043 * %
Note Test * % ! Signification is 1%

* ! Signification is 5%
Blanck : No signification level



Table 3. Reproducibility test by analysis of variance

Year Water bodyies Fo Test
F (2, 36 0.01) = 5.428
F (2 36, 0.05) = 3.252
T—-N 1993 Brackish water D = 0370
E = 1136
Seawater F = 0.069
G = 0.203
T-P 1991 Fresh water ! Lake A = 2.683
Fresh water : River C = 022
Brackish water D = 0.712
1993 Brackish water D = 0.604
E = 3.769

Seawater F = 4938 *
G = 0.03
Note Test % % ! Signification is 1%

* ! Signification is 5%
Blanck : No signification level

Table 4 — 1. Degit number of C.V. in the concentration steps of T—N

Concentration step < 1.0mg/L 1.0~2.0 (mg/L) 2.0~4.0 (mg/L) > 4.0me/L Total
Two degits in C.V. 13 (8) 9 (1) 7 (0) 0 (0) 29 (9)
One degit in C.V. 1 (6) 3 (1) 5 (0) 2 (0) 11 (7)
Total 14 (14 12 (12) 12 (0) 2 (0) 40 (16)
{Note> ( ) : Degit number of NO:—N, NO:—N and NO;—N NO,—N+NO;—N
cf The case of enviroment quality standard of T—N
< 1.0 rg/L  Two degits in C.V. © 13
One degit in C.V. © 1

Table 4 — 2. Degit number of C.V. in the concentration steps of T—P

(mg /L) (mg L) (mg, L) (mg /L)
Concentration step < 0.025 0.025~0.100 0.100~0.250 > 0.250 Total
Two degits in C.V. 2 (3) 12 (2) 0 (0D 0 (0D 14 (5)
One degit in C.V. 0 (0) 8 (4) 13 (1) 7 (0) 28 (5)
Total 2 (3) 20 (6) 13 (1) 7 (02 42 (10
{Note> ( ) : Degit number of POs—P
cf The case of enviroment quality standard of T—P
< 0.1 ;g/L  Two degits in C.V. : 14
One degit in C.V. © 7
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Figure 1 — 1. Histogram and basic statistics of T—N
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Figure 1 — 2. Histogram and basic statistics of T—N
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Figure 1 — 3. Histogram and basic statistics of T—N
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Figure 2 — 2. Histogram and basic statistics of T—P
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ASPTHE=#2 237 /HE L /AR 1) pH

F 72, shannon®ZEkMEHEE (Diversity Index) BEHi36.88~7.60, HEH136.81~6.93T, EHoD
bREFICER L, St. 4 BRPEODAFEEREEOZEI NS T,
| . A T 5 & EHREN X 0 ROE OIS -
Diversity Index = —ZX (ni//N) log (ni/N) 720
i=1 2) DO

N iR EAI37.8~8.6mg L, HFH210~11ng LTHL
ni | i BEOHEOEEEK PICBLDE S BEh - 1o, HEMETHSE, B

s . TR WDSt, 4 BDUBWVMEER >k,

3) BODB X UCOD
BODIZEHI T0.55%15~0.8ng, /L, HFHIT0.5~08

BRRUEE ne/ a5 EEEAE S, AN, MEmM o

1. BRBREERN BhEWEEZ Sz, CODIRERIT0.8~2.2mg,/
A A KAOSREREEE 1. t%2. & L, BETO6~10ne /LBy, EHEENL YL
FU7, HiSTEWMEERR L, iz, FHEMSEATAS S,

St. 4 BEM, B bICARL VEVEIETS -

x 1. 195FEROBAREER

st. 1 st. 2 st. 3 st. 4
Kamihukusabashi Kurisugawa Ayukawashinbashi Yubinbashi

Atomospheric temp.(°C) 28.5 25.9 29.8 294
Water temp.(°C) 23.0 24.4 25.5 22.2
Width of river (m) 5 10 15 40
Water depth (cm) 22 ~ 32 20 ~ 37 20 ~ 29 16 ~ 50
Verocity (em/sec) 45 88 88 67
pH 7.47 7.55 7.60 6.88
DO (mg/1) 8.3 8.6 8.6 7.8
COD (mg/L) 0.8 0.8 0.8 2.2
BOD (mg/L) <05 0.8 0.8 < 0.5
SS (mg/L) <1 <1 <1 6
Total—N (mg L) 0.21 0.21 0.17 0.73
Total—P (mg/L) 0.003 0.003 0.003 0.085

%2, 1996FEFHOBAREER

st. 1 st. 2 st. 3 st. 4
Kamihukusabashi Kurisugawa Ayukawashinbashi Yubinbashi

Atomospheric temp.(°C) 18.0 16.0 14.5 15.2
Water temp.(°C) 12.7 12.8 11.3 13.3
Width of river (m) 13 15 10 25
Water depth (em) 30 30 30 30
Verocity (em/sec) 40 67 61 71
pH 6.81 6.93 6.89 6.90
DO (mg/L) 11 10 10 10
COD (mg/L) 0.6 0.6 0.6 1.0
BOD (mg/L) 0.5 0.7 0.7 0.8
SS (mg/ L) <1 <1 <1 3
Total—N (ng, /L) 0.11 0.09 0.19 0.28
Total—P (mg,/L) < 0.003 < 0.003 < 0.003 0.009




2o 0.09~0.28mg, L, 4£#%(30.003~0.085ng,/L, 0.003

4) S8 HKfii~0.000ng, L CEEIBPLPENMETH » 12, 3
St. 1~St. 3BT BZEH, FBYOSSIFED BEHAETHERT 3 &St 4 0EH, BHEbICHE

I 1ng LRIETH >720 St. 4 TIZEHICIE 6 ng WE%Z R L7,

/L, BHICE 3ng LERPHVELER L, 2. JERAEM) & KB

5) 2EFZRB I ULH Bl 3 EETY O HEE - EidEE 3.
B, B o2EHRIE0£00.17~0.73ng /L, I, REMRCEOBLHEEE £ DY HEES

#£3. BH/IOEEENELKETE

Value of August 1995 March 1996
Benthic animals score st.1 st,2 st.3 st.4 |st. 1 st.2 st 3 st 4
EPHEMEROPTERA ArayE
Isonychiidae FShyook 9
isonychia japonica FohraY 1 12 1
Heptageniidae esyhrook 9
Epeorus uenoi YL/ k38 Ah5ay 2
Epeorus latifolium IWVEYES IS OY 5 35 5 5 20 3 6 20
Epeorus aescurus FAObLSShF oY 1
Ecdyonurus yoshidae vagagohroy 3 5 10 11 15
Rhithrogena satsuki YVEEA LS I Ao 18 25
Rhithrogena japonica EXesyhs oy 48 22 51 22 6 12 10
Baetidae aBsraoul 6
Baetis spp. IAKoYE 4 15 64 1 2
Pseudocloeon japonica 7yNahlay 3
Leptophlebiidae bt uh oo 9
Choroterpes trifurcata EXtESfuhyroy 10 44
Ephemerellidae < ¥shravi 9
Ephemerella cryptomeria Fv/wyFshsan 11 2 3
Ephemerella trispina IV MRS IAsOY 1
Ephemerella basalis A=Y AN CY 18 12 3
Ephemerella setigera IV S hray 28 7 5 1
Ephemerella nigra su=gshroy 1
Ephemerella rufa Th=¥Shyroy 1 28 2 1 1
Caenidae kXA oyf 7
Caenis sp. txAruvg 2
Potamanthidae AT AT aoR} 8
Potamanthodes kamonis FAOATAS DY 30 1
Ephemeridae EVHF IR 9
Ephemera orientalis toavevisyoy 1
ODONATA bYKE
Gomphidae YFx bR 7 1
PLECOPTERA A =
Nemouridae A VISR 6
Amphinemura sp. THFFIAISS 1
Perlodidae TIAAUHFSH 9
Stavsolus japonicus YR EFTIAAIUFSENE 3
Perlidae HOE SR 9
Kamimuria tibialis AIASHATYS 4 5 14 4 5 3 1
Oyamia gibba FAY2hOYS 1 1 2
Oyamia seminigra S o e R o 3 3 14 4 1
Acroneuria joukli ValYEVHIES 20 31 1 2
Neoperla niponensis YR rIIVAAIHES 9 1 20
Gibosia spp. IFT T4V AR SIR 2 5
Chloroperlidae IRVATYSH 9 1
HEMIPTERA H¥E
Aphelocheiridae FRT S AR 7
Aphelocheirus vittatus FRTSAY 1
MEGALOPTERA S =|
Corydalidae ~E b VEF 9
Protohermes grandis ~NE R VR 1 1

KR~ TIHEL



TRICOPTERA reErsH
Stenopsychidae eXF Ao b SHE g9
Stenopsyche marmorata e FrHATIETS 1 10 1
Stenopsyche sauteri F Yy NNREHFFHTATIETS 3 2
Psychomyiidae 25 rESrSH 8
Melanotrichia kibuneana FTRI5MESS 1 33
Hydropsychidae v hbErsE 7
Hydropsyche orientalis N~V bESYS 23 9 50 6 5 2
Cheumatopsyche brevilineata agyvIrESrS 12 27 23 1
Cheumatopsyche echigoensis TF TV bETS 1 1 1 1
Rhyacophilidae FHLFEF S 9
Rhyacophila nigrocephala AFSuFHLibEsr s 2 2 1 1
Lepidostomatidae Arvvireysi 9
Goerodes japonicus avoVVrESFS 1
COLEOPTERA #2e (FHED
Hydrophilidae P NDZ 4
Hydrobiinae < VA b VR 1
Psephenidae 5% Foavfy 8 18 1
Elmidae kx Foavfl 8 3 5 3
DIPTERA BEE
Tipulidae 7 # 8 4 ] 36 90 1 7 8 13
Simuliidae 7af 7 1
Chironomidae 22 AR (EEaL) 3 2 1 21 166
TRICLADIDA L N =
Dugesiidae K&y 7R 7 1
MESOGASTROPODA =+H
Pleuroceridae H o=+ 8 7
HIRUDINEA VR 2 1
Total individual number 167 187 403 439 72 49 52 91
Total number of species 19 20 23 19 17 11 12 14
Total number of families 12 11 13 17 12 7 6 9
Total score 92 86 99 126 97 ] 51 74
ASPT value 7.7 7.8 7.6 74 8.0 8.6 8.5 8.2
Diversity index 3.3 3.6 3.9 2.8 3.0 2.8 3.0 3.0

4., &5, WRLk,
FPREERTA S L, St 1 TRERIGE
FlEi2, REEE167, FHICIBREL2, BEE
H2oEESHSHE L, MEEHORKIEEILCT
Htets, FHOBEEBBEROERUTTH -1,
EHOMBBEES I Bt 55 a0y
(Rhithrogena japonica) T28.7%, 2Lz &
55 hhay (Ephemerella setigera) ™16.8
%, BHOE LHEREFLEA L5950y
(Rhithrogena japonica) T30.6%, %2 fLid=

EYEeI5A5 0y (Bpeorus latifolium) 21.8%
TH-teo BEPIE2MNO I V=S SHsnY
(Ephemerella setigera) GFEHICHI LM -7,
ASPTEIREHTT.7, FHT8.0, BHRUEHKIE
B33, FTI0EE -1,

St. 2T, EHORBEIL MBEEE187T1 5
FHAOBRIE T, BEEERCREL, BEKRE b
B Lk, BIIOBLEES I3z VvEYET ST
av (Epeorus latifolium) D18.7%, & 2 fiLld
Vars YEVHAIY S5 (Acroneuria jouklii) @D

4. 1995FEFHICHIR L EREEMOE STE

Station 1 st Dominant species (%) 2nd Dominant species (%)
st. 1 Rhithrogena japonica 28.7 Ephemerella setigera 16.8
st. 2 Epeorus latifolium 18.7 Acroneuria jouklii 16.6
st. 3 Baetis spp. 15.9 Rhithrogena japonica 12.7
st. 4 Chironomidae 378 Tipulidae 20.5




5. 1996FFHAICHIR U EEEMOE LTS

Station 1 st Dominant species (%) 2nd Dominant species (%)
st. 1 Rhithrogena japonica 30.6 Epeorus latifolium 27.8
st. 2 Ephemerella basalis 36.7 " Tipulidae 14.3
st. 3 Rhithrogena japonica 23.1
Ephemerella basalis 23.1
st. 4 Epeorus latifolium 30.0
Neoperla niponensis 30.0
16.6%, BHEIMNEAA~FIhray DORBEHAEZIC G EBRERSE B ks

(Ephemerella basalis) D36.7%, %8 2 fIigHH v
KR (Tipulidae) D14.3%TH - 1z, BB S
BWEIMNDFA~5 5045 0w (Ephemerella
basalis) FEIIICEHEHEL TV W, ASPTHEIZ
HHA7.8, &HHS.6, ZRRMEIEHIEL3.6, FH2.8
TH-7z,

St. 3T, EHIOHPHELS, BEEE403H 5
BHIOMBME 6, BEEHs2IcHE, BEKsbic
KIBIZHED Ui, BEEIENE 13 asray
J& (Baetis spp.) @15.9%, SE2{[ldk* k54
#1472 (Rhithrogena japonica) D12.7%, &
WMEIMBEeXx 59845 0y (Rhithrogena
japonica) EA A =45 h 4 aw (Ephemerella
basalis) DEIRT23.1%TH -7z, EHE 1 f1D
aAr e E (Baetis spp.) BHEHICIIBRINT
Bhrotz, ASPTIEIBEIATT.G, HHIT8.5, Bk
MEFERIIE A9, FHB.0& 755 72,

St. 4 TR, EHORRBEIT, BEEK439 5
BFHAOHFHEL 9, BEEREICS. 3 &RBKKIRI
BPUe, BEHOoBLEES 1fMR22Y) 48
(Chironomidae) 37.8%, 2 fila A4 v AE
(Tipulidae) 20.5%, FMHF 1fldzrEVE TS
147 a sy (Epeorus latifolium) E¥ <=+ 74
X775 5 (Neoperla niponensis) HEZED30.0
N TH -7, BHEEE 1 D=2 ) HE (Chironomidae)
REICIHEERE S, BB 10I0ov <74 v x
7174 5 (Neoperla niponensis) ZERICiZH
» LEHRTE T T - 7, ASPTIEIZEHT4, HHE.2,
SRS ERI2.8, FIH30TH - 72,

Yk, ASPTIEIZERIT7.4~78, HHT8.0~8.6
CHREMERETREREZIED SNBh - 1208, &
HIRESE O BEOEE T - 72, BIcBEELMET
80U ELEY, O¥EE EREROKE S BIFT,

BTH-7TEERLTVEY, Eflico 0T,
ASPTHEIZB.0ICEVWEIETH v, FHHOKESE I
EUORETH > EWR B, —F, SRR,
A THEM2.8~39, FH2.8~3.0&0FhdbE
$, WIEMIC 3B A HIE] LBl o
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Investigation of Organo Phosphoric Acid Triesters
in River Water
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£ 1. RTINS R CREHEIER B

A B R R

A B ® K E B H

No. # O & W oA & ERTE TRk T E FE Rk 8 &
1 el WERE 3A1H 9A6H 6A5H
2 ol ot 3A1H 9H6H 6H5H
3 =B85 3A1H 9A6H 6A5H
4 BEIEFHE 3A1H 9H6H 6A5H
5 aHAE 3A1H 9H6H 6A56H
6 FoS v HHE 3A1A 9H6H 6RA5H
7 HEN EEE 3H1H 9H6H 6HA5H
8 EHIII REFHIE 3 H23H 5A7H
9 =F=00) HEAG 3 A23H 5R7H
10 = EHEARAE 3 H23H 5R7H
11 EmN EHE 3 A23A 5A7H
12 BE B 3 H23R 5R7H
13 HEE S 3 H27TH 5A7H
14 FEN EHE 3 A28H 587H
15 =HIKAE 3 A28H 5A7TH
16 REEF ARG 3 H28H 5ATH
17 KEN KEWE 5ATHE

PP &iRd) BNDLHZE (B2EA) zHVE,

Yruni gy, n—~FH4 VAR OEY
BESABHZHAV .,

KRR MY v o (BEBR), B+ Y va
(Rl I3IFDERRS 2 2 (550°C) L-dbo %
YrsuauaiyyTEkEL TRV,

3. M OBEGER OBk

REHI) I DRIIKE A T RV AL, ERE
KRBRD, BEOhIcEERE Lk, Fkk1000ml %
oo — MDY, #ikr Y As0gEMZ, ¥
r7ana Ry 100ml, 50mlT2EHH L, Y28
O Xy VEREKREES ) v ATHAKL, n—~
FHVIRERBLT, H¥Rr7uvbr57 40— /B8

£2. GC/MSDHHEN

Gas chromatograph © HP58901

Mass spectrometer : HP5971A

Column : Ultra—2 (12m X0.2m, i. d. 0.33 £m)
Carrier gas He (1.0ml,/min)

Oven temperature 50°C (2min) — 25°C,/min—250°C (5min)
Injection temperature Lo 230°C
Interface temperature T 280°C
Injection volume 141 (splitless, purge off : 1min)
Monitor ion (m/z) : TBP 99 (211)

TCEP 249 (251)

TCPP 191 (209)

TBXP 299 (199)

TPP 326 (215)

TCP 368 (367)

Stes (LIFGC/MS &7RY) A ARBRIARK
(2ml) &EU7,

#2. WRLEGC /MSOMMREHEERVT,
S I Mikic & D BB OBIEEFT - 72,

BREEE

T B P 3MEAIS4EIZ230 t DEELD D, HRE
UCERRT & OFJEER, ST RN TS,
FEEMRIEIS ETh b, TCEPRE(LE =,
BEI LS YT 2 —o0RY =27 VEABBRKIE L
T, TBXPREKRTLHMERSEA], Haxl, -
a7 AY Y Y HENFE LTHRM S 2, 4T
CPOHRIE e = VORI L OEEA], B
&, HWEWREIcHd%5, TCPPRUTPPOH
BRIPEMHNE LTI FIHshTwE, P

Sk 5 AEREICEME U 1oL E BRI TR Y S R
B TROJIF ORISR GEONKEBOTHR0m) @
KEZHE LR, KETREEMST B P T0.054
g/ L, TBXPT085ug LOBETH 7,

T, RDNKRUCEER)IDOE P OEEEH
D HEELR,

1. f2oJllicowvwT

#3. IHED)| LB OKRER L, TBP
BEEE, BEBTRHS Wb -2, Z8B&
DTFRD 4 MR TIHEHBED 1 Bl%BWT0.03~
047 pg /LOBHATRE SN, BII=8B &8



R A D H I AR TEWERFNC S - 7o, B
BOSHERIHE VBRI D12, HATcERARHOE
EE0HZEENPEMLTVE I EBNRERREEL
SN B, TR 5 B O LYER S LA
TOKEDOREME0.12 pg /LICHNRT, =ZH/EL
BRIEHED 1 OKRERE, ThPHABEHULT
Wiz, E12, TOTBP OHERIBAHOHES OF
NFBFIKP=ES S DR EHANRTRIUETES -
7
TCEPIRER T4 9 A 6 BB OLHFT0.6
~1.6pg/ LOFHDRE CTH - 7ch5, FRTES
A1 BoRBcEBRHBRMER T TH > 1o, £
R84E6 H 5 HORKTRE{RH LE» T, B
FNOEERTRERTHEIA 6 HORAKTIL ng
/LR TR L 72,

TBXP2TBP LEKRCEEE ELBERCE
BE (BEQD) TR TRHLEP o728, =
BREL O THTO.5~14 pg LOREHHE TR L

Too BRICTERR T4E 9 H 6 B ORE T REIRHIE T4
rg/ LEREEERL, ZBBTI g L& HE
W - 1o, HHE L FArHEOFRR 2.0 g/
LAHET—EL TV, £, HEHED14ug L
CEBBDTIug /LUAZERH, ZELS Y Ok
BEFHILTOW,
TCPPIREREE6 A 5 OO AHBAEEIT-
tzo DR, AHETI2 g LOBETH - 12
PARED ShBh -7, TCPETPPZ32RE
TRE LB -7, TULDORERMS, LO)IIZE
FELEAEHMTTBPETBXPHRALTOVS
LEZ NS, £, TCEPREIED/IDKIC
BENTVBERBLEV, Eo)EEE0L
KRB TEAETAIEMNd S EBbN5,
2. ZOMOEEFIco>WT
BOKHIRIER 1. &Sz, BETO8HID104
= (REN. 8 ~17) K2 W THEREM L1z, BH
NMOFEEHETER 7£E3 H23HOBKTTCEP

#3. WOJEEFRIDOPEDIRE

2o B O O X TBP TCEP TCPP TBXP TPP TCP

1 Lol ERE nd nd nd nd

nd 0.6 nd nd

nd nd nd nd nd nd

2 =Rt 5 nd nd nd nd

nd 1.5 nd nd

nd nd nd nd nd nd

3 =51 0.42 nd 0.5 nd

0.32 0.6 7.9 nd

0.10 nd nd nd nd nd

4 PEIGHIE 0.47 nd nd nd

0.21 0.9 14 nd

0.19 nd nd 1.3 nd nd

5 HHE 0.03 nd 1.0 nd

nd 1.6 2.0 nd

0.07 nd 0.2 nd nd nd

6 B v HHE 0.06 nd 1.7 nd

0.08 0.8 2.3 nd

0.12 nd nd nd nd nd

7 EEI 5B nd nd nd nd

nd 1.5 nd nd

nd nd nd nd nd nd

¥ oM R R E 0.02 0.2 0.2 0.5 0.2 0.2
BART ¢ g /L

nd  RRHRAELIT

EBRRTA S A 1 HEREEH
dhBr L SRR T4 9 A 6 BEEGIR
TBY I PR 8£E 6 B 5 HERHGGE



B04pug/ LOBETH - 7ch, FPHREESHTH
DHBTRELBED OB T &b b, BE
HIINcTCEPWEENTOWIEWEHERTX 2, £
7o, TN DB X T NTOHBRTHRIB LIS -
2o

INSOFINE, 1BEAEDHRBHSLEETS 3
TEBD, ABWISTBRSHEIIDE Ve EEL
5h5,

3. fED)|OBHFEEICOWT

TBP, TCEP, TCPPRUTBXPD4H
BDOOE PABFHE - EHEIco 0T, Tk 84

7 A1TE O4F108ED & 6 W54 7 H 18 H DA
1005 CHEMEFHTHE L, 2ORRIIE4L. &
U2, iRl

T B P DIREE I BEIEHIE T0.13~0.32 ug /1, &
HIFET0.09~0.10 g /LTH Y, BEHETIILD
DEENDH - 7eh, HHBTIEZ—ELIETH -7,
BRIEHAE LT B P OBRAMSEAT O Fo b I filic & -
TEE LD LB,

T B X P I3BEIEHE Tnd~6.2 ug /L, EHET
nd~2.04g/LTHY, BEEHETIII0M L 16HD
ARITHRH U ds, D20 & 4TI LISh -

R4, KONOBAREHERE

H H HEHIS Erk 847 H17H 7 H18H
10 B 16 B 22 W 4 B 10 B
TBP BRIRTH-HE 0.13 0.32 0.30 0.29 0.27
i 0.09 0.08 0.10 0.10 0.09
TCEP BRI HHE nd nd nd nd 0.2
HiHHE nd nd nd nd nd
TCPP PEIGH-HE 0.3 nd nd nd nd
HHE 1.2 0.6 0.5 0.4 0.2
TBXP TRl H-HE 2.7 6.2 nd nd 3.0
HHE 2.0 nd 0.5 0.8 0.8
Bfr @ ug/L
BRI HHE = g
0.5 0.5
-5 0.4 } = 04 }
E) 03 } ;._, 03 }
o ozt S o2}
=R , M 01 le—g—o—o—9
0 (] 1 1 ¢ L o L L L 1 1
10 16 22 4 10 10 16 22 4 10
7/17 7718 7/17 7/18
Bl (BF) BB ()
= 1} = 1}
2 2
05 o 05 |
g 8
2 2
o ! ) ] 1 1 L ]
10 16 22 4 10 10 16 22 4 10
1 7/18 7/18
Bl (8F) B ()
10 10
= s} = s}
> sl 2 st
o af o a4l
>< - <
B o2} B2t
0 1 L - 1 o "
10 16 22 4 10 10 16 22 4 10
7/17 - 7718 717 7718
B (BF) By (BF)

2. BRIBHELEHRBOERRERSR



tzo ThdTBP &ERECRAHSANTI W DORA
HAHNKE O, SHETRTHITHOFEED20 g
SLUANEVE (nd~08ug /L) THBLTL
726

T C P P I3EERHE Tnd~03 gL, SHIET
0.2~12¢g/LToHY, HEHIETII7 HITHD10
Rk (0.31g/L) TRH LAY, thoREKT
BIRHELEh -k, CHIESEEHETOTCPPOD
BERRHERENUTTH S I EBEVEHHITE
3, i, AHBTRERRESNIEN S, <
T CPPOHRARED S 5D SHNIE N,
TCEPIR7HBITAOHEEHE (10K) OFKT
B (021g/L) Licts, £hlAORETIEHK
HRFIEDI Fd -7z, L LEERFHED 7 H17TED
1685, 2285, 7 A18HD 4 R UEHEBD 7 H18H
D4, 10BORETY aw b 75 ATHEBHED
bz, ThODERMLS, TCEPMEEETH
BISEERE)IKPicEEhTwas EELON S,
4. _&_ﬁﬁﬂ'g coWVT

£5. WERHLYEDS>BTBP, TCEP
&UTBXPQ%ﬁﬂﬁtE%E%ﬁ%#%%Fm
PR RS | XL TR L,
SEOFHETHRH LT B P 130.08~0.47 £g./L
T%5. £, TBPOEAFHTDL Cw (968
D) A17ppmTH BT &b s, SEOREHREED
047 g/ LERETSHE1 /3617TH 5, Rk,
TCEPRFAHOEREEENS1.6ug /LT, XS
HTODL Cs (96K H165ppme T 2L 1.7
10312&7% 0, TBXPRABOREHEREES 4 g
JLT, X HTOL Cs (9685 H330ppm &
Higsd &1 /21428187,

LT EMD, SRIOREORBE CIIERICTC
KEEBERETIIBRRTIRVERDONS, L
L, SR GBFPBEZRI TRTFIBEND B LEX
Hhb,

¥ & 0B

EFROFEI0R)icoWwT, TBP, TCEP,
TBXP, TCP, TCPPRUTPPAHAELL
LA, BONTTBP, TCEP, TBXPRU
TCPPARHL, BEIEEHITTCE PR
HLk, FhAomEEHS THEE L 2 6 &
LTERHPLUED -7,

Ro)lloERHE:SHEBTTBP, TCEP,
TCPPRUTBXPIZ2WVWT, WHFEZE (6B
i 5E) REML ISR, BEHETCTBPE
TBX PO THALTWS EEZ SN B EHE
R LN,

TBP, TCEPKRUTBXPOEERZEZOL
Tid, X FHDL Cs (I6WEH]) THIE T 5 &%
LEMEOTBXP T /21427, T IEREICEE
2RIEFTEEDRVEEDLNS,

SBBIEONOREREEMET S & EdiT, E
HOAEL, SSEKOFPESER LV,

X [y
1) 1269505, 949958, {LFETHEH
ik, 1995
2) BIET{LEERESR B’
548—562, F1.3, 1988
3) LEHASE, 4h o mZ)BEROAKRITE T B
IbFPERET=2Y v/ (), HR/IBRE
B v s —HE#EE, 16, 28—36, 1993
4) BT EHR Y v RERERIERIC X B RIE
HEH, WEEEAEUIIRER, 110—113, 1980
5) BHEA ! KEEM¢@ﬁ%u/&bUIxT
VEOER, BREANE Yy —HERE,
15—21, 1995
6) ZBEIRT, fh: ERIKkRIcB T 2EEY) Vg

HLFIEES,

%5. TBP, TCEP, TBXPRUTC P OARZEARBERY

SEREN TBP TCEP TBXP TCP
pectt| (AR 0.061
L Cs (96BHED 1~11.8ppm 0.8~13ppm ~8700ppm
AAIvva
L Cs (24F5HED 33ppm
L Cs (48R 5.6ppm
XA
L Cs (968FRD 17ppm 165ppm 30ppm 6.7ppm
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geHi4s, 18, 47—53, 1995 8) BRIBTRIBRAMEIMEIEL S | ik 6 4EhR{LAE
1) ZEBRT, fib HEENKRICBY 268 VEE YE LRI, 4796

I AT VEAOHEE, FE2RBERE - AERHIEH
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