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Infectious Diseases Caused by Enterohemorrhagic Escherichia coli
Sero—type 0157 and Other Sero—types in Miyazaki Prefecture

Kimiko KAWANO, Tooru YAMADA, and Toshitaka YAGI

Abstract

Thirty two sporadic cases caused by enterohemorrhagic Escherichia coli(EHEC) were detected
in Miyazaki Prefecture in 1992-1996. Twenty seven of these were diagnosed by isolation of the
bacteria that caused disease, and the other five cases by the presence of positive antibody titers
against Escherichia coli sero—type 0157. They include 21 cases of 0157, 7 cases of 026, 1 case of
0111, 2 cases of 0114, and 1 case of 091.

We undertook several kinds of bacteriological tests on 16 strains of E.coli 0157. Their sero—
types were all O157:H7. Ten strains of these produced both verotoxin 1(VT1) and verotoxin
2(VT2), and another 6 strains produced VT2. Seven strains of these showed drug resistance
against one to three antibiotics (ABPC, TC, SM) among 9 drugs, namely, ABPC, KM, TC,
NFLX, OFLX, FOM, CP, SM, and NA. According to the results of random PCR(RAPD), none
of 0157 isolates in Miyazaki Prefecture were classified into RAPD type I which were the strains
that caused group food poisoning in Okayama, Gifu, and Fukuoka Prefecture in 1996, but they
were classified into RAPD type 1. Continuing on, we plan to classify them into small groups by

pulsed—field gel electrophoresis.

Key words : Escherichia coli, enterohemorrhagic E.coli, verotoxin, hemolytic uremic syndrome
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f. BHEEICBOWTHLERTH S, T I TI96HEE Table. 1 Number of samples from patients
XU NPIBIOARIZ 31T 5 IR B RS with diarrhea
DFERREF L. TR OERIBRZ IR, Year of | Number of
RAPD-PCREDFER b THET 3. ; g;; s a‘“z;e .

1993 90

1994 347

1995 427

1996 639
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Table. 2 Number of cases diagnosed as EHEC infections in Miyazaki Prefecture in 1992—1996

Sero-
type 0157 026 0111 0114 091 Total
Year

1992 1 1
1993 1* 1
1994 4 + 4% 1 1 1 11
1995 1 2 3
1996 10 4 1 1 16
Total 21 7 1 2 1 32

* : These patients with HUS were not diagnosed by isolation of bacteria but by the
presence of positive antibody titers against E.coli 0157,

Table. 3 Number of EHEC strains isolated or confirmed in our laboratory in 1992—1996

Sero-
type 0157 026 0111, 0114 091 Total
Year

1992 1 1
1993 0
1994 5%* 1 1 1 8
1995 1 2 3
1996 9 3 1 13
Total 16 6 0 2 1 25

* : Two strains of these were isolated from the same patient.
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Table. 4 The age of EHEC patients in Miyazaki Prefecture in 1992—1996

Age group 0157 026 0111 0114 091 Total
0~5 11 6 1 | 18
6 ~10 5 1 6
11~20 2 2 4
21~30 1 1
31~50
51= 2 1 3
Total 21 7 l 2 1 32

Table. 5 Symptoms of EHEC patients in Miyazaki Prefecture in 1992—1996

Symptoms s 0157 026 0111 0114 091 Total
P of 21 cases | of 7 cases | of 1 cases | of 2 cases | of 1 cases of 32 cases
HUS 5 (24%) ' 5 (16%)
Diarrhea 20 (95%) 4 (B7%) 2 1 27 (84%)
Bloody feces 18 (86%) 5 (71%) 1 24 (75%)
Loose feces 1 (5% 3 (43%) 1 5 (16%)
Stomachache 11 (52%) 1 (14%) 2 1 15 (47%)
Nausea
Vomitting 4 (19%) 1 5 (16%)
Fever =238°C 3 (14% 2 (29% 1 6 (19%)
Fever <38°%C 9 (43%) 3 (43%) 2 14 (44%)

4. HUSEH O O15TMHVAM
1992~19964F 2 12H O HUS B & D F K T2 (0157
BIUZoMboBEHRIMERBEEORE) MMEEIN
ey, INSOBEOENS IIEPRERENSETX
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BRRAEmRE CtgitE:026, 0111, 0128, 01570
nEck K UFEMBRED &R EE LA AR IC R

Wl 7., Z0FRE, 126045 BT OITRENEhN
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IFEFEM O _ERIZRD SN - 2. 1996412135
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Table. 6 Serum antibody titers against £.co/i sero—type 0157 of patients with HUS (by Tokyo
Metropolitan Research Laboratory of Public Health).

Date of Date of Days Isolation Antibody - Judge-

No Age serum after of titers to ment* Symptoms
onset collection onset bacteria 0157
1 6 1993. 8.27 9. 4 9 (=) 900 X (+) HUS
2 1 1994. 4,167 4. 21 6= (= 100X + Bloody feces
4. 28 13= 300 X HUS, 37°C
Convulsion
"3 1 1994, 4.277 5.2 6= (=) +) 37.8°C HUS
5.9 13 100X Bloody feces
5. 16 20= . 100X
4 10 1994. 4,287 51 4= (= 2700 % (+ HUS
5.6 9= _2700X Diarrhea
5 4 1994, 7.26 7.81 6 (=) 300 X (+)  HUS, Jaundice
8.8 14 300X Bloody feces
6 71 1994. 11. 29 (= <100 X (=) HUS
12.6 <100 X Diarrhea
7 1 1995.11. 8 11. 15 8 D) <100 X (=) HUS, 38.6°C
11,17 10 <100 X Bloody feces
11. 24 17 <100 X . Vomitting, Nausea
8 2 1996. 7. 2 7. 9 8 (=) <100 X (=) Waterly diarrhea
7.22 21 <100 X HUS, 37°C
9 2 1996, 4. 2 4. 8 7 ) <100 % (=) Waterly bloody Anti OI11 titer
4,18 17 <100 X diarrhea, HUS 900 X
300 X
10 1 1996, 4. 4 4.10 7 ) <100X (=) Bloody diarrhea 100X
4,22 19 <100 X HUS <100 X
11 4 1996. 4. 1 4.12 12 ) <100 X (- HUS 900 X
Bloody diarrhea
12 7 1996, 7. 3 7. 9 7 (=) <100 X (=) HUS, 39°C
*: <100 Negative. =100 Positive
5. MIKEIES &L UHRT H19, HREVT 2 2B L0 2 lh 1 A3 FLHEE

O15TOHBIZTRTHTE, HXEIZIVTL EVT MREETH 72 £7200113HI4, VT 1 BEETH -
2OMAZEETEHD, VT 2 Bk 2 BENS - 72 (ET) .
72,0263 HIITHERIIVT 1 A L. 01141

Table. 7 Characteristics of EHEC isolates in Miyazaki Prefecture in 1992—1996

1) 0157

Year Toxin Antimicrobial RAPD | PFGE type
No month Sex Age Serotype type susceptibility | type | (100Kb>)
1 11992, 7 M 3 0157:H7 2 — Ij ND**
2 11994, 6 M 5 0157:H7 142 ABPC IIf ND
3 11994, 7 M 6 0157:HT 142 ABPC, TC Oe ND
4 11994, 7 M 6 0157 :H7 2 — He Ma
5 11994, 7 F 7 0157:H7 142 ABPC, TC e ND
6 | 1994, 8 M 11 0157 :H7 14+2 — Ne Ma
7 11995, 8 F 3 0157:H7 142 ABPC, TC e ND
8 | 1996, 7 M 1 0157:H7 142 ABPC, TC Me ND
9 |1996. 7 F 58 0157:H7 2 — IT j IMe
1011996, 7 M 2 0157:H7 2 — Me IMa
1111996, 7 M 21 0157:H7 1+2 ABPC, TC, SM Me ND
121 1996. 8 M 5 0157:H7 14+2 — Te ‘ /
13 ] 1996. 8 F 67 0157 :HT 142 — e /
14 1 1996, 8 F 1 0157 :HT 2 — Ij /
1511996, 9 F 6 0157 :H7 1+2 ABPC e /
16 | 1996, 12 F 19 0157 :H7 2 — Hi /

* :Done at the National Institute of Health _
** : Other type than I ~VI type classified by PFGE in the National
Institute of Health



2) 026, 0114, 091

Year Toxin
No. Sex | Age | Serotype
month type
17 | 1994. 3 M 9 |026:H11 1
18 | 1995. 5 M 2 |026:H11 1
19 | 1995. 10 M 1 1026:H11 1
20 | 1996. 8 M 1 | 026:H11 1
21 | 1996. 9 F 1 |026:H11 1
22 11996, 11 F 1 | 026:H11 1
2311994, 8 M 11 {0114:H19 2
24 1 1996. 6 F 12 | 0114:H19 2
25| 1994. 1 M 55 | 091:H14 i
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Fig. 1 RAPD Patterns of 0157 Isolates

a:Hiroshima, 1996
b:Gifu, 1996
¢:Okayama, 1996
d:Sakai, 1996
e:Miura, 1996

f:Miura, Food, 1996

1~16 Miyazaki
1 1 1982
2—-6 : 1994
7 : 1995
8—16 : 1996
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Use of Caco~2 cells for Isolation of Influenza Virus

Syuji YOSHINO, Seigo YAMAMOTO, Toshitaka YAGI

Abstract

Usually, Influenza viruses are isolated in an egg or MDCK cell. However, these methods

require preparation of 8— to 10— day—old embryonated eggs or a medium supplemented with

trypsin. In this study we assessed the usefulness of Caco—2 cells, derived from a human colon

carcinoma, to isolate an influenza virus.

Throat washings collected from 30 patients with influenza~like illnesses in Miyazaki Prefecture

in 1997 were inoculated in MDCK and Caco-2 cells, 17 influenza virus strains were isolated

in MDCK cells, and 20 in Caco—2 cells.

Of all the viruses isolated, only one strain was identified as influenza virus type B ; other

strains were identified as type A (H3N2). With Caco—2 cells, each type of influenza viruse was

isolated effectively without the supplement of trypsin in the culture medium. This fact is the

unique advantage of Caco—2 cells in comparison with MDCK cells.

These results indicated the usefulness of Caco—2 cells as a host to isolate influenza virus as

shown to be suitable in the detection of many types of enteric viruses. Caco—2 cells will

serve as a useful cell line for the surveillance of infectious disease because Caco—2 cells are

- sensitive to a wide range of virus.

Key words : Caco~2, Trypsin, virus isolation, Influenza virus
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Table 1 Comparison of isolation result of influenza virus in MDCK cell and Caco—2 cell.

Cultivation period (days)*

Date of . . .
Sefple o RRDRif,, Ser Ase Erldenic MDCK Caco-2 lipes
E97001 14/ 1/97 M 14 Kobayashi + (2D + (4 A (H3N2)
E9T7002 F 14 + (2) + 4 A (H3N2)
E97003 F 13 - + (6) A (H3N2)
E97004 M 14 + (2) rx A (H3N2)
E97005 M 14 + (2) + (5) A (H3N2)
ES7006 1/17/97 M 12 Miyakonojyo - —

E97007 M 12 — —
E97008 F 9 - -
E97009 F 12 - -
E97010 F 12 + (2) + (8) A (H3N2)
B97011 1/22/97 F 14 Nobeoka — -
E97012 M 14 - + (6) A (H3N2)
E97013 M 14 - -
E97014 M 14 + (3) + (6) A (H3N2)
E97015 R - - —
E97016 1/22/97 M 8 Takanabe + (2) + (6) A (H3N2)
E97017 M 8 — -
E97018 M 9 + (3) + (1) B
E97019 1/22/97° M 11 Nichinan + (2) + (6) A (H3N2)
E97020 M 11 + (2) + 4 A (H3N2)
E97021 M 11 + (3) + (6) A (H3N2)
E97022 F 11 T + (6) A (H3N2)
E97023 F 11 + (2) + ) A (H3N2)
E97024 1/23/97 M 12 Hyuga + (2) + (6) A (H3N2)
E97025 F 13 — —
E97026 M 14 + (2) + (6) A (H3N2)
E97027 M 14 -
E97028 M 15 - Fx* A (H3N2)
E97029 1/31/97 F 14 Takachiho +(2) + (6) A (H3N2)
E97030 F 14 + (3) + (5) A (H3N2)
Total (Average of cultivation period*) 17 (2.3) 20 (5.5)

* : The first appearance of CPE.

% % : Cytopathic effect was observed after 2-3 passages.
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Studies on Simultaneous Determination of Pesticides by HPL.C

Taeko KOSAKA, Kazunori ONO, Yuzo YAMAMOTO, and Osamu TAKEDA

Abstract

A method for simultaneous determination of various pesticides by HPLC was studied. The

pesticides were extracted with acetonitrile, and acetonitrile in the crude extracts were

evapérated. Water was added to the residue and applied to a C,, cartridge. The C,; cartridge

was washed with water and eluted with acetonitrile and 50mM potassium dihydrogenphosphate—

acetonitrile. The eluates were added with di—sodium hydrogenphosphate solution and sodium

chloride, and all pesticides moved to the acetonitrile layer. After evaporation; the solution was

applied to a SAX cartridge combined withe a PSA cartridge, and eluted with acetone—petroleum

ether. The eluates were evaporated and dissolved in acetonitrile. The pesticides were determined

by HPLC

14 kinds of pesticides were spiked in agricultural products at 0.4ppm. The recovery rate of 13

kinds of pesticides was over 70%.

Key words : pesticides , simultaneous determination , solid—phase extraction , HPLC
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Sample 20g
CHsCN 50mf X2
homogenige for 2min

Filtrate
1/2 aliquot

Evaporate CH,CN

Apply to C,s
wash with H,0 10mf
elute with CHysCN 5mf, 50mM KHPO,:CHsCN(3:7) 5mf

Eluate
10%N32HP04 Smé
NaCl 2g

CHsCN layer

Dehydrate with anh. Na,S0,
Evaporate to dryness
Acetone 2mf
Petroleum Ether 4mé

Apply to SAX-PSA ‘
’ elute with Acetone:Petroleum Bther(1:2) 15/

Evaporate to dryness
Dissolve in CH3CN 2mf

Test solution for HPLC

Scheme 1. Analytical procedure for pesticides
by HPLC



FE by AMI—FV (1 :2) 5 THEBL, ¢
NTOBEHRERELER, T2 b= MUV 2 TE
824 L, HPLCHRABAK & L.
KDL RN Ta v ERY VT O YA FIV
3SAX,PSAK S AR T BRIORBRKESH L,
CEHE®BTE b= PUVERE L, HPLCHERIBK &
L7z,

3) FRMEN BRI DT
HEDPOBEN. dppm LB L HIT,
$120 g ic BEEAERRK (2 ng/nb)
L, 1) B&U2) OBFfEZRIT- T2,

4)  BERE
HPLCORIESRMH T Table 1 IZR LTz,

MY L 7
4 mb7e BRI

Table 1 Conditions of HPLC

Column : Inertsil ODS-3 4. 6mmX 250mm
Mobile Phase : A: 10mM KH;PO4:CHsCN (70:30)
B: 10mM KH.PO,:CHsCN (20:80)

Gradient : Time 0—=30—60 min
B 20—90—90 %

Flow rate : 1. 2mg/min

Sample : 20u ¢

Column Temp. : 40°C

Detector : SHIMAZU. SPA-M10A
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Fig.1 HPLC chromatograi’ns of standard

solution and sample extracts

(A) water melon extract

(B) tomato extract

(C) standard at 2 2 g/mf
1:imazosulfuron, 2:bensulfuron—methyl,
3:diclomezine, 4:imazalil, b:triflumizole
metabolite, 6:diflubenzuron, 7:tebufenozi-
de, 8:triflumizole, 9:iprodion, 10:clofente
zine, 11:pencyclon, 12:fenpyroximate,
13:chlorfluazuron, 14:ethofenpurox
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Fig.2 Effect of clean—up by C,; cartridg on
HPLC chromatograms

-

[

Cabbage A

B

80
min

(A) Acetonitrile extract was applied without
evaporation
(B) Extract was applied after evaporation of

WIS, 4 <Y VIS0mM Y VEETIKE acetonitrile
Table 2 Elution Pattern of Pesticides from Cartridges
Cartridge CHEM ELUT Silica Florisil Cis SAX-PSA
Eluent Ethyl Acetate Acetone:Hex(1:1) | Acetone:Hex(3:17) Acetone:Hex(3:7) CHsCN  50mM KH,PO | Acetone:P. Ether
: CHaCN(3:7) (1:2)
Eluate(ml) 0-150 0-10 10-20 20-30 0~-10 10-20 0-10 10-20 0-5 0-5 0-10
Imazosulfuron 83 7 70 10 92
-| Bensuifuron-methyl 112 80 13 105
Diclomezine 102 88 32 10 96 94
Imazalil 71 71 75 7 99 90
Triflumizole Metabolite 88 87 92 90 91
Dif lubenzuron 105 97 85 15 93 95
Tebufenozide 103 93 92 7 94 %
Triflumizole 133 92 62 32 - 91 93
Iprodione 92 87 92 ' 9 90
Clofentezine . 98 93 98 98 a7
Pencyclon 95 92 98 100 90
Fenpyroximate 98 93 99 85 91
Chlorflvazuron 100 93 71 25 80 93
Ethofenpurox 101 93 a8 92 93

20 g of each pesticide was applied to cartridges
P.Ether:Petroleum ether
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Fig.3 HPLC chromatograms of polished rice
treated with C,; cartridg

(A) polished rice extract

(B) polished rice extract spiked with 0.2 g/g
of standards
1:imazosulfuron, 2:bensulfuron—methyl
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Table 3 Recoveries of 14 Pesticides Added Samples

AFMEAY ) —IVTHBERLEN -2, 2T THA
F UMM THBPSADHERNWT2 % T VEZT
KEEGLASY ) —NVTEB LN, SFHcERT 3L
EXEHG0% BETHD, BREHRLDUh -1 %
CTRKIISAX,PSAH 5 LB T ARIORBIE
AU, T b= bYvERE LBELT.

COPWEICLB b MERMADI T NI S A
ZTFig. LIZRT, 4PV IVOEENEWEKRP b
<2 FOFEED, 22nmTHHEE -7 bR BIFR
BIERENE SN, KAERBHE IR 7Y —=vr
EELTHAERTE 3 L Bbh.

A ANTa EXRYZNTOYRAFIVIZDNT
13, WROEREFig. 3ITRTEBDTorisga s
BEATAHBREIIRFT 3.

VR S EEL

RECROEEHN, dppm & 155 & 2 TR AEE
B (2 ug/mb) 4 mb% RA HIE TREEORMIZE
mU 7 EULEBRORER (n= 2 DFi{E) % Table. 3
2R

BET L7 4BEDOR, 13BEICHOVLTIRIZIZTO% L
FOEIRENF SN

787 2T YU, 3T~80% EVEMC & - THEIX
BPRELEE L. REEEGSHEHAEZRES
OHED 1L > THRBOBREIVRINTED, 15U
B L BNRENEZ 5N B.

Recovery(%),n=2

Cabagge Cucumber Pumpkin Melon Tomato W.Melon Polished rice
Imazosulfuron - - - - - - 88
Bensulfuron-methyl - - - - - - 108
Diclomezine - - - - - - 89
Imazalil 96 70 85 78 77 96 83
Diflubenzuron 92 93 89 100 95 101 -
Tebufenozide 87 96 101 98 94 94 =
Triflumizole 79 89 80 95 90 86 95
Iprodione 88 93 98 95 86 81 85
Clofentezine 49 63 37 80 69 60 -
Pencyclon 84 86 78 101 91 94 98
Fenpyroximate 77 101 87 93 83 39 -
Chlorfluazuron 80 108 73 97 90 96 -
Ethofenpurox 95 87 88 97 86 87 - 91

Samples were spiked with 0.4ug/g of pes_ti‘cides‘

-:Not in vestigated
W. Melon:Water melon
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Determination of residual chlorite in chicken

Yuzo YAMAMOTO, Taeko KOSAKA, Kazunori ONO and Osamu TAKEDA

Abstract

Analytical methods for residual chlorite in chicken were studied. A gas chromatographic

method with ECD detection and an ion chromatographic(IC) method with UV detection could

not quantitatively determine the residue level of chlorite in chicken.

However an IC method with conductivity detection has been developed for the determination of

chlorite in chicken at the 5y g/ml level. Sample solutions prepared by aqueous extraction were
treated with solid—phase extraction. Bond Elut C18 and Waters Accell™ Plus QMA Cartridges
were utilized to purify extracts from the samples. The IC separation was carried out on Ion Pac

AS9-SC using 1.0 mM NaHCO, as the mobile phase. The recovery of chlorite was 54.3% at the

level of 10 yg/ml spiked in the aqueous extraction from chickens.

Key words : chlorite ; solid—phase extraction ; ion chromatography
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Fig.1 Gas Chromatograms of Chlorite Standard and Extract of Rinsing Water from Chicken

(1) : standard (chlorite 10 ©g/nf)

(2) : extract of rinsing water from chicken (spiked with 10 ug/nf of chlorite)
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Fig.2 UV—-lon Chromatograms of Chlorite Standard and Extract of Rinsing Water from Chicken

(1) : standard (chlorite 20 1 g/mf)

(2) : extract of rinsing water from chicken [(spiked with 20 © g/mf of chlorite)
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A Simple Method for Determining the Presence of Tributyltin and Triphenyltin in Hatchery Fish

Kazunori ONO, Yuzo YAMAMOTO, Taeko KOSAKA, and Osamu TAKEDA

We present a simple method for determining the presence of tri—n—butyltin(TBT) and
triphenyltin(TPT) compounds in hatchery fish.

A solid phase extraction(SPE) column cartridge was utilized to concentrate and purify
extracts from fish samples. Divinylbenzene—hydrophilic methacrylate copolymer type of the
SPE column cartridge proved to be effective. The analytical method process was simple, and we
used little glassware. It was given much care not to cause an experimental pollution to the
environment throughout this work.

The sample was hydrolysed with a potassium hydroxide—ethanol solution. Then, TBT and
TPT compounds in the hydrolysate were extracted with petroleum ether. Petroleum ether was
evaporated, and then the extract in 50% ethanol solution was charged into a SPE column cartri-
dge. The column was washed with the 10% of methanol, and then TBT and TPT compounds were
eluted wish a hydrochloric acid/methanol(1/9)mixture. TBT and TPT compounds were
extracted with a hexane/cyclohexane(1/1)mixture from the hydrochloric acid—methanol eluate.
After hydrogenation, derivatives of the extract were determined by a gas chromatograph with a
quadrapole mass spectrometric detector(GC—QMS). The lower limit of detection by the GC—
QMS was estimated at the level of 0.05yg/g(as TBTC) and 0.1 yg/g(as TPTC) in Tiger Puffer

(Fugu rubripes rubripes).

Key words.: tributyltin, triphenyltin, gas chromatograph, fish, solid phase extraction

FUBHIC

SR, BERMEATR MY T FIVIX(TBT) R
VM) T 2o VAX(TPT)DEZY Y v 7 A2ERL
TWa, SirhEkid, TBTETPTARENCRIET 2
ENOEROOMEICHEL TR 'Y, 40, TR
DOEEHE A S5 L X B BEBREIC X > TEE
DB EBONIEY, EERY SONERsE
WU CEBEATOTBTIEIZTPTORH 21T - 72,
B XIEIULEMBE s EShTEY, 0D
FOICREBREET B 205 OTRL, 1010
TR 2HREEOEHITLT O ENEF L
WEEZ B, ’

k&
L #
Bl (b5 77, ~N<F)
2. ® X%

I )=, AZ )=, n-~"FHUERV7aN
FH v, REEEARH - IR
AT —7)V, BREEANA | BT
B, BESBRIER © MDLHMEE T
TKERALA U L, SEER « KL T 0
Ak UYL, BRI - R TR
IKFALRTERF YL, EE LT E®
L0}

Bl A S LA — MY v Y, Excelpak SPE-

wAE AR R



GLF (500mg) T+ VY F 1 ANy A5 L R4

BALMY n-TF IV AXEBERERERCEL MY
T e ZIVAXIERER, &4 Lng / mf, NIVI VKK :
RE B (bR

T VA VIR KER{EA U T A110g1T, =8 —
V1000l EME TR T RT 4 v 7 RY — 5 —TKEL
AU LNERT AETERRL
3. ¥ B

HAZ< 57, HP6890—MSD : Hewlett
Packardfd

RE Y F A H¥—, Polytron : Kinematica, 21 X

B Fg O EESS, 108N « BRIEE & O 2Rl

TIRTF 4w I AY—5—, LABORATORY
STIRRER MODEL PC-320 : CORNING

B R ks, SUS—100 : B EREa
4. ABRBBOFE

7= Froky—2R0TEY] - B EEE
5 g 2 X0 BRI EICRD, 10mDTIVAHY
BRZEMATIONHEKE Lk, KEVFAIH—T1
SR L. BiomDT VA VBB TREYF A
F—Dv 7 MRS BIEE 2 EROEL, BkER
BHofie 7o, 10mf0EREEEICMA .. BLIREL
1SN B 10~30R RIS S kb LTz, %k 2 g D4k
F b YT AR DRMI—FIVENZ, B2
TISHREERRL .. IhEROAEESRICHENT (3000
rpm T 5 ) , EEZI0EF AR T S X3l
Wiz, BEICISMDOGHI—TVENZL, BEEHAT
ISHEE®RIR L., 2 U TEODBESICHT (3000
rpm T 540D , FEEEDIOEF RB 75 X0

PR BB ORMI—TIVEMA, RED
BIE2BR0ORL, LBEEDIOWEFRAET S R0
2P, KSRz —FVERELL: (9—%
J—INRU—F—, 50C) . FRAR TS5 2a30EY
Wz 5 mbDTy J —VAERENIAT TRWT, 10nE
BB >ZRBREICHEVRAAL, ThIcEZKAMZ
T10n0Z18 2 &S ITH R L7 GRERRD .
Ak x 28, EEmHA S 40— MY v V(GLF)
(FOOAY /) —IV5ml, @FEEKIOnL, @50% L%
S —WIKBBIOZ K > TIA VT 4 ¥ aZ v TEHD
D) AR LIz, 10mD10% X 5 ) — IV TEkiEA,
10mbDIERR / A5 )~V (1 / 9) HEERWT, b
UTFNVAZ(TBT)RU MY 7 = = VA ZX(TPT) %
BHIE,

BEHIRERD 20 BRE RO S e 2 H S
10 DIKEMAZ, Biln-—\FH v/ vrin~FHy
(1/71) BE&K (2nfT20E) TTBTRUTPT%HH
HU, BlO20mABBD A & e ft s HBE gD,
MHEBIC Tl D2.5%KFLATRF MU D LY
J — VISR Z T0 BIHE Uiz, RIC T ik
MAT ROEBETI) , 0AEKE L7 LEHS
BELZ 6 lDEZI0ER VEMN ZHBRE ICHEL,
BB ICHENT 72 B000rpmTH 2R L chaB
B (#95°C) 12 3 B E U 7o a A RLE % HREK
L B e L. BRIEEAT A7 u= b 757 (GC)
DOoFrIcf Lz, 188, BIEOBEIIFigure 112K
L7z
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Table 1 1ZR L7z,

Table1  Operating Conditions of GC—QMS
~ Instrument : HBULETT PACKARD 6890 series Mass selective detector
Injector : Autoinjector with Electron pressure control
Temperature was held constant at 260°C
[on source : Temperature was approximately at 160°C
Temperature of the luterface was set at 280°C
GC oven : Temperature was programmed:
Initial 100°C,Rate 5°C/min.,Up to 150°C,Rate 10°C/min.,
Up to 260°C,Rate 30°C/min.,Up to 290°C, Hold 10min
Column : HP-5MS(Heulett Packard), 30m X 0. 25mmn X 0.25 m Film thickness

Carrier gas
Injection volume : 1ul

: Herium(99.9999%), Flow rate was controlled constant at 0.9ml/min.




5g of ground Sample
10ml of KOH/Ethanol
Standing for 10min
homogenize

10m! of HCI
Standing for 30min

Cooled Sample

2g of NaCI

15ml of Petroleum ether
shake for 15sec

Centrifuge at 3000rpm for 5min

|
Upper layer Residue
15mt of Petroleum ether
shake for 15sec.
Centrifuge at 3000rpm for 5min.

| |

Upper layer Residue

15ml of Petroleum ether

shake for lbsec

Centrifuge at 3000rpm for Bmin

Upper laver Residue

15ml of Petroleum ether -

shake for 15sec

Centrifuge at 3000rpm for Bmin.

[ 1
Upper layer Residue
‘ discarded

Evaporate to remove Petroleum ether
dissolve with 5m! of Ethanol
dilute with 5ml of water

Simple solution

SPE cartridge

previously conditioned with 5ml of Methanol, 10ml of Water, and 5ml of 50%Ethanol
wash with 10ml of 10%Methanol

elute with 10ml of HCI/Methanol(1/9) mixture

Eluant

10ml of water

2ml of Hexane/Cyclohexane(1/1)mixture
shake for 15sec

]
Upper layer Lower layer
2ml of Hexane/Cyclohexane(l/1)mixture
shake for 15sec.
I ]
Upper layer Lower layer
discarded

Extract

Tml of 2.5%Sodium borohydride-Ethanol solution
standing for 20min

ml of water

standing for 30min.

Coliect 6ml of Upper parts, and into screw capped tube
Centrifuge at 3000rpm for 5min

.Strage at 5°C for 3hrs.

Hexane/Cyclohexane laver was withdrawn and analyzed by GC-QMS

Figure 1 Schematic diagram for determination of TBT and TPT in fish
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Figure 2 GC—QMS chromatograms of TBTH and TPTH from fish extract (Tiger Puffer,It
was found at the level of 0.3ppm of TBTC; fortified with TBTC and TPTC at the level of 0.5ppm)
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The amount of Formaldehyde in Hatchery Fish

Kazunori ONO, Yuzo YAMAMOTO, Taeko KOSAKA, and Osamu TAKEDA

This report addresses the amount of formaldehyde in hatchery fish. Formaldehyde was

collected with steam distillation,

and analysed by gas chromatograph—selective mass

spectrometry. It was monitored with m/z=117, 181, and 195 for quantity. They showed rather

linear calibration curves at the range of 10 to 400pg formaldehyde. The lower limit of detection

by the GC—QMS was estimated at the level of 1ug/g in fish(Tiger Puffer ; Fugu rubripes

rubripes).

The average values of formaldehyde concentration in fish(Tiger Puffer ; Fugu rubripes

rubripes)were at the range of 2.8ppm to 6.4ppm. We also found formaldehyde in shrimp

(Okiami) for feeding fish ; frozen Okiami(12.0ppm), and boiled Okiami(5.9ppm and 2.7ppm ).

Key words : formaldehyde, gas chromatograph, mass spectrometry, fish, steam distillation
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Steam distillation

Collect 200ml of Water vapor on cooling
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5001 of PFBOA solution
Screw-capped and standing for 30min.
traction

500,&1 of H2304(1—‘>2)

lg of NaCl

5ml of Hexane/Cyclohexane(l/l) mixture

Shake till salt is dissolved

Centrifuge at 3000rpm. for 5min.

Hexane/Cyclohexane layer was withdrawn and analyzed by GC-QMS

on 50°C
Ex

Figure 1 Schematic diagram for determination of formaldehyde

GCHIESRM
Table 1 1Z/R U7z,

Table 1  Operating Conditions of GC—QMS
Instrument : HEULETT PACKARD 6890 series Mass selective detector
Injector : Autoinjector with Electron pressure control

Temperature was held constant at 260°C
Ion source : Temperature was approximately at 160°C

Temperature of the Interface was set at 280°C
GC oven : Temperature was programmed:

Initial 50°C, Hold 2min., Rate 3°C/min.,Up to 120°C,Rate 30°C/min.,Up to 290°C
Column : HP-5MS(Heulett Packard), 30m x0.25mm X 0.25«m Film thickness
Carrier gas : Herium(99. 9999%), Flow rate was controlled constant at 0, 9ml/min
Injection volume : 1ul

HREIUEE 2. BEMMLRUGCHHT

KIADFIVLAT VT NEZPFBOATHRALL,

W AFYUTHHRLUTHRZ o bS5 T (BTFEER

RIVALTIVFE FOMBIE, #E - ARITERR
&L ZEEIC L B, SHEOREDIHITHY
POREBMUK T T OB S & 3 12 EOBRIED BB
CBRIELEBEHTH- 127,

KR GC-ECD) THH 9 2 Ak —MRHYICHRA &
NTWa», —HFT7IVA YA+ VLB (GC-
FTD)ickaAESZEZ onfen®, SEIL, X0
fEISHIE IC 8 U TRERAE 2TV, GC-QMSIc &k 3
EBNTEETH - 12,



PFBOAIC & A RIS IZFR T~ 2 B & &
NTWABDY, EFZ0u gDFRNVLTIVFE FE200
M DIKICIEIR S & 73 2 BV T50°C T30 (@)
DERIEZEITY, ERTIONHE (@) KiEsdEzbok
HE U7, 2R, ODOFLRAIEMEIZ0. 05110, 004,
CV=8. 3%, FEEIZ@130. 0420, 002, CV=4. 0%(N=5,
VWINbm/z=195TE=F — L7EA) THo, @
LQOEEERICEARDT(P<0.01;N=5) , Hig,
50°CTOOADORIE (@) %iT-7:& 5, @DV
BIFEME 30, 05420, 003, CV=5.6% 157z, @&

D_FEEDQEQD L E LEABOHETHE L& 5,
QL@ TRZDFEHEBICEEADT, QLOTizz

DOIIER I E A2 FRD72(P<0.0005 ; N=5) . DIED

FERN SPFBOAIC & 2 RUGEMII50°C T30/ & L

fo. BIRA AV E— P2k 2GC-QMSHHFTIE, m/

z=117, 182, 1952 BALENVWThbHEY—2ick

BEBEZITI®N-T. 12T 50050, dppm %

TOREDOKERZE G S & TERER b EGHEN

o 7o (Figure 2)

Abundance lon 117.00 (116.70 to 117.70)
045ng -~ e e
04 r @
400 035 + m/z=117
10.34 03 | r0.99992 .
025 |
300 02 + .
015 |
[JANNS [
200 005 } o
0 ' : - Ao
0 10000 20000 30000 40000
100
_ T s B e e L T —
Time—> 9.00 1000 1100 1200 1300 1400 1500 1600  17.00 1800  19.00
Abundance lon 182.00 (181.70 to 182.70)
0A45n; :
400 04 .
0.35 m/2=182
10.34 03 | r=0.99989
025 | ¢
800 02 | .
015 |
200 o1t ¢
005 | o
0 af ! n L s i
Area
100 N 0 10000 20000 30000 40000 50000
A
0= A LA DAL AL WL S A UL 8 AR Y RN A S MRS Y WL S B A I S
Time-> 9.00 1000 1100 1200 1300 1400 1500 1600 _ 17.00 1800  19.00
Abundance lon 195.00 (194.70 to 195.70)
: 1034
0.45ng :
400 04 | .
035 | m/z=195
03 | r=0.99987 .
0.25
300 02 | .
0.15
200 01 ¢
005 | o
0 ’ L . 2 J
Area
100 J,L 0 20000 40000 60000 80000
—
0 A VDU UL L0 S 0 S S L A T AR INSARL L S A S
ime--> 9,00 1000 1100 1200 1300 1400 1500 4600 1700 1800  19.00
Figure 2 SIM chromatograms of the Hatchery Fish(Tiger Puffer) and Calibration curves of

the Formaldehyde derivatives



WHRAFT7 I RUBHEAPORNVLTIVFE R
FIETHI LIk R % Table 2 107 L. BHEA
AEHIHR =203 STy, HiEick B3
BHEOSHTRIEVWEREDLN., BBAFT 2oV T
BEDSDNRA VLIS DITHANTEEER L TY
BEIOTROEN, REOHKXORHETHD, Tk
BRANWVUIERRVLTVTE KBREISNANE
SN SEEITEBRICKERTH 5. SRS
NRILBZN, HRI/u= NS5 T7 4 =2k 28AHD
FIVLT VT NI 28ED 2881245 L, &
BEIEZEDOER L IGEAF7 I RUBHEAIZ VLTI
BT NEOETIEED - 7.

3

Table2 Concentration of Formaldehyde in fish

Sample Area of sea found(ppm)

Tiger Puffer
Tiger Puffer
Tiger Puffer
Tiger Puffer
Tiger Puffer
Tiger Puffer
Tiger Puffer
Tiger Puffer
Okiami (rare)
Okiami (boiled)
Okiami (boiled)
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Radioactivity Monitoring Data in Miyazaki Prefecture (IX)

Tomoko OSHIKAWA, Yasuhisa HIRATA and Takeshi MAEDA

Environmental and dietary radioactivity has been monitored in Miyazaki Prefecture since July

1988. In this paper, we are reporting the radioactivity survey data from 1996.

Gross 8 radicactivity in rain samples collected in Miyazaki Prefecture was at a usual level. We

detected Cesium—137 in dry fallout, soil, spinach, green tea and a full one day ordinary diet by

gamma-—ray spectrometry.

However, these concentrations were at the same level as in other prefectures, and the same as

in an ordinary year.

The range of the environmental radiation dose rate in Miyazaki Prefecture was 10.0—18.1 cps

using a monitoring post and 50—58 nGy/h using a survey meter.

This data is part of the radioactivity monitoring data consigned by the Science and Technolo-

gy Agency.

Key wouds : radioactivity, gamma-—ray spectrometory, gross 8

FCHIC

FRADFEHEEIZ BT 2 BERETHE L XUz oW T
(SHEFN6ERE IS P IC B ER D B S TRk, 2FEH
BHEO—RE U THAEERTITHAED, O S8
FEOREERTL, HREZRV X LDDT, 0D
BEE#RET 5,

RAEDFHE

1. FENR

B K : BWAEESHTE 9 RICKRRL, BES
(I-,Ag*, HNO)RREML 0B, BiEEEEL,
& BHEBEERIE LT,

RKIFEE : ARV T LITH VT SIZE D KRS
B ER RIS LT, BROEE ymaRAEL,
MRS EER LT

BTY : KEDKBIOK AR BAMCHKE LT, BT
UK 2t mE 2mE L, BESEE2RmLI0b,
BRERCE L, v W EERL 72,

FEOIK : REREAOEON S HFTIKER & D 458
INB LkEHIL, PIgETYEEBRONE TLE
LTryBeRlEL, BEMTEIT- T

T3 BELOERLU A EBROTEOLEZ R
B LHES LT, v BEEMTAERL .

WK, B3 EEMO SERLU 2R oWT, %
DFF v BEATEL, BEMTEIT- T

B X B¥A AR OEERRUBE (K
B KU VVE)  ECKENSEESNUMIEN
RRRUERIZORBEL VEDONIE | BS
DEFEETRRICBRIRILL, BB EERL
7z,

ISR ER: Nal(T1) v FL—a vkl
wENME L G EEm20m)IcRE L, HhRaEkR LT
BIEL. Ft, ¥—RAA—Fzk D HEEISE
Brcoi#E b 1 mick i 3EBERARE L7z,

2. HIEEE

£ BHEE:GM=\ S RBIESE (7 0 #JDC-163)

Y BTESHT © b=y LR TR T
(SEIKO EG&G MODEL 7800)

A bR LR "YE RERRAERT



ZEHEHGREER: €Y VR b (ToAMA
R-11) ROV v FU—va VR —RA X =5 (T
1% TCS—166)

RERER

Bk D2 B G REFERE R % Table 11277
SRk 8 FEEE, #82229, SmmDBEFMNH Y, 108ED

RoKFEZ BRI L T, BRI O2 SR ERIE L.

AESRO I3 LA EIRHBAERE GHUENZD
SHEGRED SR Tho-7 EMIBRHBERED
L &35 72 13E ORI OWT, BEEO v 43
BESWEERLIZE A, ATHEEGEIIRES
nish-re.

ARRUFHE, BTYRUOTHEFEOREFEEITCHK,

B, SERUBEAZOARREIoVnT, FIED
WILER, EARS MVERBEL, BESTEE

L7k T A, Table 2IZRTEBD ER -, AT
MugEE LT, BEHBRAME GHERED 3 D
L Can@3IFER IR SR I N, B
SR RHT, BErwlealeld 136, 13 2 i
25k, B 2F P 15, R dhaity
RUBERISHP2HETH -7, L L, 208
FOIFTNHENT, FIEEE TOREIEMOIER
CBEOFERR ¥ 2 L ZIIEEETH -1, F0D
fhD A TS RIS igd - 7z,

EFY VTR PRV =R A A =72k B2
MR ERFER R A Table 31TRY. EEBTY
BEZF Y F v 7RI ML BHAERED L 4eps,
Y= RA A= F I K BRERERENES. TnGy/hTHD,
BRBICPOE L BAERICH BN, 2k L TRHE
E¥ToOBE 3 FEHOARR MUREDRHERR > »
L BITEREDOLNIVTH - 1.

Table 1 Gross B radioactivity concentrations in rain samples collected in Miyazaki Prefecture

- " B ok o & B B BN O(EBKBK)
o . ke ’}sz W B B B E (Ba/l) AmeET =
B E B B E B E (MBq/ki)
SER 84 4 A 240. 4 8 "N.D 3.0 3.0
5H 202.5 7 N.D 2.0 2.4
6 A 329.5 14 N.D 2.4 1.9
TH 428.0 12 N.D N.D N.D
8 A 248. 8 12 N.D 4.2 4.6
9H 198. 4 12 N.D 1.5 9.6
10A8 152. 2 12 N.D 2.4 34.1
1148 127.0 7 N.D 7.1 29.0
128 52.3 5 N.D N.D N.D
TRk 9E 1A 45.0 4 N.D 2.3 25. 0
2 A 52. 1 5 N.D N.D N.D
3A 153. 1 10 N.D 1.9 59. 3
£ | OE 2229. 3 108 N.D 7.1 N.D ~ 59.3
BIFEEECcOBEIEBOE - 271 N.D 6. 6 N.D ~ 236.4

(N.D : ETEUELN Z DFFHERED 3 fEoRED



Table 2 Analyt|cal results of gamma ray spectrometry for environmental and dietary samples
collected in Miyazaki Prefecture
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RS EE HIWET  H.4~H.3 4 ND o ND ND  ND mBq/nf
B T @ ” H8.4 ~ H9.3 12 ND 0095 ND  0.084 MBq /bt
Bk dEOsk ” H8.6, H8.12 2 ND  ND ND o OND mBg/ 1
£ 0-5am  fEbEET HBT R 0D T WIS
W eme o 0 R W
¥ * ” H8.9 1 N.D ND  ND Bq/kedtk
¥ X &8 = & T B8, 11 1 N.D ND 0,076 Ba/kgtk
¥ v ” 1 0. 06 ND o OND Ba/ketk
% JIIFEHT, #WSF H8.5 2 20 21 0.97 2.9 Bq/keBEH)
& E2 B E BT HS.8, HO.Z 2 ND o ND ND o 0.092 © Bq/1
H % & =W =SFEETH.6 H8.12 4 0.027  0.084  0.063 0.18 Ba/A -+ H

D - FHEUE)Z DFHEERED 3 fEKim)

Table 3 Environmental radiation dose rate in ¥ &0

Miyazaki Prefecture
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Studies on the Offensive Odors of Some Factories by Olfactory Measurement Method

Nobuhiro SAITO, Otoyuki YAMADA, Kazufumi YAMADA, and Satoko KOBATA

According to the revision of the Offensive Odor Control Law in 1995, the use of the olfactory

measurement method was introduced in addition to the former regulations. This new law took

effect in 1996,

A survey of offensive—odor substances by the olfactory measurement method was carried out

in four factories in Miyazaki prefecture. At the same time, the former method of instrumental

analysis of the offensive—odor substances was also carried out. The odor indexes recorded by the

olfactory measurement method at the boundary sites of three piggeries were 10—17; the odor

index recorded by the same method at a point about ten meters away from the emission site of

the offensive—odor substances in the meat industry was 27.

The results in this study showed that there is no close correlation between the data of the

olfactory measurement method and the data of the instrumental analysis method.

Key words : offensive odor, olfactory measurement, index
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Table 1 Conditions of gas chromatograph
Lower fatty aldehydes

Instrument Shimadzu GC-9A

Detector FTD

Injection port 250°C

Column DB-1, 0.245mmx30m, 0.1 xm

Oven Temp. 50°C (1min)—=50°C~200°C(20°C/min)
—200°C~250°C (3°C/min)

Carrier gas He 1.0kg/cm?

Makeup gas He  50ml/min

H, 0. 5kg/cm?

Air 0. 55kg/cm?

Lower fatty acids

Instrument Shimadzu GC-9A

Detector FID

Injection port 260°C

Column FFAP(0. 3%)+H;P0, ¢ Smmx3m
Oven Temp. 80°C—~(16°C/min)—220°C (30min)
Carrier gas N,  50ml/min

H, 0. 5kg/cm?

Air 0. Tkg/cm?

Vinylidene chloride

Instrument Shimadzu GC-9A
Detector . FID

Injection port 150°C

Cotumn TCP(25%) ¢ 3mmx3m
Oven Temp. 70°C

Carrier gas N;  50ml/min

H, 0. 5kg/cm?
Air 0. 5kg/cm?
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Table 2 Result of olfactory measurement method (example)
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HEHEAE MDD 300ml 30ml 3nl
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HooOE| X O O O O X
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W o=l O O X O O A
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Table 3 Concentration of offensive odor substances

: units:ppm
H piggery meat food synthetic resin
industry industry
Propionic acid 0.00039 0.00065 -
normal-Butyric acid 0.00019 0.00017 -
normal-Valeric acid nd 0.00010 -
iso-Valeric acid nd nd -
Lower fatty aldehydes nd nd -
Ammonia 3.6 nd -
Vinylidene chloride - - 0.066
EANREE THOBRMRER T, Table 31z BEhYic

R T OWThbERETH D, BE: BSHE

EOBBRNEHBERENVDDTI~21BETH -7z,
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PR &L RIUEHMOBRN G A 5 L BSRES. 50BE
DRIFEH (BHREETIEIT~2]) 282 THaAE
ReEB o7, E-T, BHEMFTHE L B LIS D
VEILDRKIERNARES B e efEINT
DEEFIZOWT, FIcERL723EFR CHiS ToR
BREBEEVEORAERERTRIAFNVANAT S v
0. 021 ppm, FAL/K 0. 025ppm & 5 BIEREE TS -
Te. MRLERE SEBOBERETH 722 &0 D,
COWBETRIBEAREL THBEAF VAN TS
% T35~ 4 DREICiE 3, BAbkETIR2.5~3 &
113, EEKHEEIHET 2 BSIENIL, aXRaE
THTH 3 ERKBES DA, BEIEHIZIT~21
LE-TED, REERN S A7 REIEM2TIHRER
BB X BEENEZ Ok,

-

s

2) HlFR1 RIURE CBEOMGR ok

A, BEAEERIGERT 2 EROEHBOES M
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(B AL : ppm)

R E 1 2 2.5 3 3.5 4 5
ME%
7VE7 0.1 0.6 1 2 5 1x10 410
TEMMTER 0. 002 0.01 0.05 0.1 0.5 1 1X10
¥t vk 0. 002 0.01 0.03 0.07 0.2 0.4 2
VB B 0. 00007 0. 0004 0.001 0.002 0. 006 0. 02 0.09
JhohE B 0. 0001 0. 0005 0. 0009 0.002 0.004 0.008 0. 04
1735 BBk 0. 00005 0.0004 0. 001 0. 004 0.01 0.03 0.3
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1YTFVTIFER 0. 0009 0.008 0.02 0.07 0.2 0.6 5
JVTWRVITHFEF 0. 0007 0.004 0.009 0. 02 0.05 0.1 0.6
LIYRVATVFER 0. 0002 0.001 0.003 0. 006 0.01 0.03 0.2
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Investigation of Acid Rain in Miyazaki Prefecture
—— QObservations in the Fiscal Year 1996 —

Otoyuki YAMADA, Nobuhiro SAITO, Kazufumi YAMADA, and Satoko KOBATA

Continuous investigation of acid rain in Miyazaki Prefecture was carried out through the fiscal
year 1996, the number of observatories being reduced from 8 to 5. The monthly average value of
pH varied from 4.16 to 6.21. The annual average pH was 4.83, showing a slightly increased
tendency again. The lowest pH 3.85 was observed in October in Miyakonojo City.

The total amount of ion precipitation in the year was low, however, the average amount was
higher than that of the last year. The average NSS(non sea salt)content ratio of the year was
lower than that of the last year with the value of 20%. The ratio of NO; /nss—S0,2~, with an
average of 0.35, varied from 0.25 to 0.49. The ratio of (NH,*+nss—Ca?*)/(NO; +nss—S0,%7)
ranged from 0.41 to0 0.77, with an average of 0.60. The amount of the neutralizing component nss
—Ca?* exceeded that of the other component, NH,*, only in Shiiba.

Although the detection frequencies of F~ in the samples showed somewhat higher value,
which did not seem to correspond exactly with the frequencies of volcanic activities of Mt.
Sakurajima, it can be still considered that both frequencies correlate closely with each other on
the whole.

Key wards : acid rain, pH, anion, cation, ion precipitation
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Table 1 Frequencies of F~ detection,eruption
and explosion of Mt.Sakurajima

Fiscal year 1991 1992 1993 1994 1995 1996
Eruption

. 464 259 131 347 404 49
frequencies
Explosion

318 129 57 209 291 33

frequencies
F~ detection

. 98 66 13 40 | 172(109%) 84
frequencies

% Total number at the same 5 observatories as FY 1996
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Annual Report of Air Pollution Monitoring in Miyazaki Prefecture (FY 1996)
Kazufumi YAMADA, Otoyuki YAMADA, Nobuhiro SAITO, and Satoko KOBATA

Since 1981, in Miyazaki Prefecture, continuous surveillance and monitoring of air pollution has
been conducted with a telemetry system by the prefectural government in accordance with the
Air Pollution Control Law.

The system is run by 17 general air pollution monitoring stations, 4 automobile exhaust gas
monitoring stations, 1 inversion layer monitoring station and 4 stationary source monitoring
stations.

The hourly concentration of sulfur dioxide at Miyakonojo automobile exhaust gas monitoring
station exceeded 0.1 ppm due to the volcanic activities of Mt. Sakurajima.

The daily average values of nitrogen dioxide readings at the 98% mark from the lowest value
throughout the year (hereinafter referred to as” annual 98% value of the daily average”) didn’t
exceed 0.04ppm at any general air pollution monitoring station.

At one of the automobile exhaust gas monitoring stations, the annual 98% value of the daily

average was within the range of 0.04 ppm and 0.06 ppm.

Key words : air pollution, sulfur dioxide, nitrogen dioxide, photochemical oxidants
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Fig. 1 Location of monitoring stations
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Table 1 Characteristics of Monitoring Stations

Z 7= % Table 3 1TR9.

Type No. of Monitoring stations Address Monitoring Substances
Fig.1 S0. |SPM |NOx | OX |[CO) HC [w | TS
1 | Nobeoka Commercial High School Sakuragaoka Nobeoka City O O} O O
2 | Asahi Junior High School Tomiyamacho Nobeoka City O O O @]
3 | Higashi Elementary Scheol Idekitacho Nobeoka City O [OIRING] O
4 | Nobeoka Health Office Ohnukiche Nobeoka City OO0 | O | O O |O] O
5 | Nobeoka Botanical Garden Amoricho Nobeoka City O O O
6 | Nobeoka Daini High Sehool Hirabarucho Nobeoka City @) O O
General Air 7 | Kadogawa Welfare Facilities Hirajohigashi Kadogawa Tomn | O | O | O | O O
8 | Daiohdani Elementary Scheol Daiohdani Hyuga City O O | O O |0
Pollution 9 | Hyuga Health Office(previously) Haruharacho Hyuga City 1O O O| O
10 | Hososhima Public Hall ‘Hososhima Hyuga City O v O | O O
Monitoring 11 | Takanaba Health Office Kitatakanabe Takanabe Town ol O| OO O
12 | Training Institute Asahimachi Miyazaki City O] OO} O O
Stations 13 | Physically Disabled Welfare Center | Chshimacho Miyazaki City O O O
(previously)
14 | Prefectural Institute for Public | Gakuenkibanadai Miyazaki | O} O O
Health and Environment City
15 | Nichinan Health Office Todaka Nichinan City Ol O} O] O O
16 | Aburatsu Elementary School Sonodacho Nichinan City | OO} O O
17 | Miyakonojo National College of Himegi Miyakonojo City O]l OO | O O
Technology
18 | Shin-nobeoka Automobile Exhaust G- | Idekitacho Nobeoka City O O| O
-as Monitoring Station
Autonmobile 19 | Takachiho St. Automobile Exhaust | Kitatakamatsucho O O} O
Exhaust Gas Gas Monitoring Station Miyazaki City
Moni toring 20 | Minamimiyazaki Automobile Exhaust | Nakamuracho Miyazaki City O | O
Stations Gas Monitoring Station
21 | Miyakenojo Automobile Exhaust Yoshioche Miyakonojo City O O Cp O |0
Gas Monitoring
Inversion Mt. Atago Inversion Layer Monitor- | Mt.Atago Nobeoka City Only
Layer Moni- 22 ing Station T
toring Sta.
Remarks S0, :Sulfur Dioxide SPM:Suspended particulate Matter

0X:Photochemical Oxidants

W:Wind Direction and Wind Speed

C0:Carbon Monoxide

TS:Temperature and Sunshine

NOx:Nitrogen Oxides

HC:Hydro Carbons




Table 2 Concentrations of air pollutant at monitoring stations (1996.4~1997.3)

Sulfur Dioxide Nitrogen Dioxide | Carbon Monoxide Photochemical Suspended
Air pollutant Oxidants Particulate Matter
Annual | Annual | Annual | Annual | Annval | Amnual | Annual | Maximem | Annual Annual
average | value average | 98%value | average |value average of | hourly {average |value
value excluded valueb of the |value excluded' maximum value in | value excluded
(ppm) highest | (ppm) daily (ppm) highest | hourly value | the day- | (ng/m®) | highest
Monitoring stations 2% range average 2% range | in the day- | time 2% range
(ppm)** (ppm)** (ppm)** | time(ppm)*® | (ppm) (mg/m)*?
Nobeoka Commercial
High School 0. 003 0. 008 0. 004 0..009 - - 0.051 0.112 - -
Asahi Junior High
School 0. 004 0. 008 0. 005 0.012 - - 0. 050 0.109 - -
Higashi Elementary
Nobeoka | School 0.003 | 0.007 0.010 0.018 - - 0. 047 0. 097 - -
Nobeoka Health Office 0. 004 0.011 0.007 0.018 0.041 0.095 0.023 0. 066
Nobeoka Botanical
City Garden 0. 003 0. 008 0. 003 0.008 - - - - - -
’ Nobeoka Daini High
School 0. 003 0. 007 0. 005 0.011 - - - - - -
Shin-nobeoka Auto-
mobile Exhaust Gas - - 0.017 0.029 0.7 1.4 - - - -
Monitoring Station
Daiohdani Elementary
Hyuga School 0. 004 0.008 0. 007 0.014 - - 0. 047 0.106 - -
Hyuga Health Office
City (previously) | 0.005 0.009 0.009 1 0.016 - - - - - 0.028 0. 056
Hososhima Public Hall 0. 006 0.010 0.011 0.019 - ~- 0.045 0.110 - -
Kadogawa | Kadogawa Welfare '
Town Facilities 0. 004 0. 007 0. 006 0.011 - - 0.051 0.108 0. 028 0. 062
Takanabe | Takanaba Health Office
Town 0. 004 0. 008 0. 007 0.014 - - 0.042 0. 096 0. 020 0. 048
Physically Disabled
Welfare Center 0.003 0.008 0. 008 0.018 - - - - - -
(previously)
Training Institute 0. 004 0. 008 0.014 0. 027 0.034 0.089 0.026 0. 053
Prefectural Institute
Miyazaki | for Public Health and 0. 005 0.010 0. 004 0.009 - - - - 0.017 0.039
Environment
City Takachiho St. Auto-
mobile Exhaust Gas - - 0.022 0.036 1.1 2.0 - - - -
Monitoring Statien
Minamimiyazaki Auto-
| mobile Exhaust Gas - - 0.025 | 0,043 1.2 2.0 - - - -
Monitoring Station
Nichinan | Nichinan Health Office | 0.003 0. 006 0. 006 0.013 - - 0.052 0.109 0.026 0. 050
City Aburatsu Elementary
School 0. 004 0. 009 0. 007 0.016 - - 0. 047 0.115 0.025 0.049
Miyakonojo National :
Mivako- | College of Technology 0.003 0. 006 0. 008 0.016 - - 0. 041 0. 093 0.044 0. 086
nojo Miyakonojo Avtomobile . )
City Exhaust Gas Monitoring | 0.006 0.010 0.021 0.033 1.0 1.8 - - - -
Station

*! The daily average value throughout the year excluding those which come within a range of 2% from the measured highest value
** The daily average value equivalent to 98% from the lowest throughout the vear
*3 The annual average of maximum hourly concentration in the daytime
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Table 3 Comparison with environmental quality standards

Sulfur Dioxide Nitrogen Dioxide | Carbon monoxide Photochemical Suspended Par-
Oxidants ticulate Matter
Number | Number | Number | Number | Number | Number | Number | Number | Number | Number
Item of of days |of days |of days |of of days |of of of of days
Hourly |when the | when the | when the | 8 hours’ | when the | hourly | hourly |hourly |when the
concent- | daily daily daily average |daily concent- | concent- | concent- | daily
ration average | average |average | exceed- |average | rations |rations |rations |average
exceed- | exceed- |within | aexceed-|ing 20 |exceed- | exceed- | exceed- | exceed- | exceed-
ing 0.1 | ing 0.04 | range of | ing 0.06 | ppm ing 10 | ing 0.06 | ing 0.12 | ing 0.2 | ing 0.1
Monitoring stations ppn ppn 0.04 to | ppm ppm ppm ppm ng/m® ng/m?
0. 06ppm
Nobeoka Commercial }
High School 0 0 0 0 - - 507 0 - ~
Asahi Junior High
School 0 0 0 0 - - 604 0 - -
Higashi Elementary
Nobeoka | School 0 0 - - 379 - -
Nobeoka Health Office 0 0 - - 192 1 0
City Nobeoka Botanical
Garden 0 0 0 0 - ~ - - - -
Nobecka Daini High
School 0 0 0 0 - - - - - —
Shin-nobeoka Auto-
mobile Exhaust Gas - - 0 0 0 0 - - - -
Monitoring Station
Daiohdani Elementary
Hyuga School 0 0 0 0 - - 433 0 - -
Hyuga Health Office
City (previously) 0 0 0 - - 0 0
Hoseshima Public Hall 0 0 0 - - 4864 0 - -
Kadogawa | Kadogawa Welfare
Town Facilities 0 0 0 0 - - 629 0 0 0
Takanabe | Takanaba Health Office
Town 0 0 0 0 - - 229 0 1 0
Physically Disabled
Welfare Center 0 0 0 0 - - - - - -
(previously)
Training Institute 0 0 0 0 - - 189 0 0 0
Prefectural Institut
Miyazaki | for Public Health and 0 0 0 0 - - - - 0 0
Environment
City Takachiho St. Auto-
mobile Exhaust Gas 0 0 1 0 0 0 - - - -
Monitoring Station
Minamimiyazaki Auto-
mobile Exhaust Gas - - 27 0 0 0 - - - -
Monitoring Station
Nichinan | Nichinan Health Office 0 0 0 0 - - 748 0 2 0
City Aburatsu Elementary
School 0 0 0 0 - - 452 0 0 0
Miyakonojo National
Miyake- | College of Technology 0 0 0 0 - - 275 0 22 3
nojo | Mivakonojo Automobile
City Exhaust Gas Monitoring 1 0 0 0 0 0 - - - -
Station
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Chemical change of Fenitrothion in Chlorinated Water

Ken’ichi KOHNO, Noritaka TOMIYAMA, Koichi SEKIY A, Takayuki SUGIMOTO,
Yukari ANDQU, and Satoko KOBATA

We investigated recovery of fenitrothion and fenitrooxon in water by using a C18(0DS) cartridge,
one of the solid—phase extraction method, and analyzed the half—-life of fenitrothion in chlorinated
water. The following results were obtained:

1) Recovery of fenitrothion and fenitrooxon in refined water of various pH values and river
water, showed more than 90%.

2) Fenitrothion changed to fenitrooxon within 2 hours in chlorinated and refined water of variou
s pH values. The initial concentration of residual chlorine in each water studied was 0.8 mg/1.

3) Half-lives of fenitrothion in the water of 5.9, 6.4, and 7.2 pH value ,were calculated by using
rate equation of first order reaction, and they were about 18, 20, and 25 minutes, respectively.

4) Fenitrothion did not change to fenitrooxon in chlorinated river water in which the initial
concentration of residual chlorine was 0.8 mg/l. However, all the fenitrothion added changed to
fenitrooxon within 15 minutes in chlorinated river water in which the initial concentration of
residual chlorine was 3.0 mg/1.

5) As a results of analysis of the data, we have concluded that decoposition of fenitrothion de-

pended on pH value and initial concentration of residual chlorine in water.

Key words : fenitrothion, fenitrooxon, half-life, residual chlorine, solid—phase extraction(0DS)
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ZRH LTz,

FIKPIC B 2HILEMORMEBE (&4,
0.002mg/1) 3BBKDOEERHE THE 7= b F
A v DiggHE (0.003ng/1LLF) ISEWVBEICREL
7-.

3 HWMFEWMBICLBZT 2= buFt rONRRUAF
Y DR

1) pHORL 2 BEOKPICH T 250

BREREEE T BKH(pHE.9, 6.4, 7.20 3%
) 1CBWT, 7z boFAd ik h,
A ¥V AREER L2 (Table 3 RUTFig. 1) .7 =
ZhaFA o, BEOERE L b, 2BicEDL,
2 BEfERICIE, BRHBRRICEO URIVE TR LT
BRLRD T = = buAFy Vg, BEMICHDERL,
2 RefRIC, JRRBEZR L.

1%, REEREEF MU U LABRERD LISV Sl
JK(pHS5.9) DT 2= b FA4 v OREKEELDF—
4 %Table 4 IR LW, Zz=buatFy sk

[P ASNAS Y

Tz bOFF VvORMBICBIT LT —%
(Table 3) % 1 REUGHERUCER® LT, il
SaREH LR %ETable 5 2R L. #ERDE
BEREL —0.97T~—0. 999D &R TH D, XbhDHTHE
FThHot. 7= baF4 rodEHIEpHS. 9ich
WTHI184Y, pH6. 4 TI3204y, pHT. 2 TIRHMHTH
D, pHAMENW NP0 T ARERNE S e,
WRAOFHEIFR T, EpHERICBWT, KHE
ERBOEAELNKRE WD, BOBIEHERT &

DEISNTVWBEY, ol &3, #EKkOpHIZE -
Table 1 Recovery of Fenitrothion and Feni-
trooxon in refined water of various pH value

unit:%
pH value Fenitrothion Fenitrooxon
3.5 90. 6 96. 8
5.0 97.8 101
7.0 96. 5 101
9.0 102 99,7

Table 2 Recovery of Fenitrothion and Feni-
trooxon in river water

. unit:¥
- Sample Fenitrothion Fenitrooxon
River 96. 2 97.4
water
Note;

(1) Bach concentration of the two compounds

those were added in river water was 0. 002mg/1.
(2) Water quality of river water were as follo-

WwS;

Suspended solid: 4.2mg/1, pH: 7.3

Table 3 Decomposition of fenitrothion and
formation of fenitrooxon in chlorinated refined

water
unit: wg/l
Time Fenitrothion Fenitrooxon
pH 59 |pH 6.4 |pH7.2|pH59|pH6.4|pH72
0 min 30.0 30.0 30.0 [<0.5 [<0.5 [<0.5
15 min 17.0 18.6 12.9 9.2 7.8 6.4
30 min 10.2 7.4 8.9 16.3 15.2 11.4
1 hr 3.0 3.2 2.8 18.8 20.9 15.4
2 hr <03 0.4 1.0 22.4 21.8 18.0
3 hr <03 - - 21.8 - -
Note;

(1) Water temperature :24%0,5°C
(2) Initial concentration of residial chlorine and feni-
trothion those were added in refined water were O.8mg/!
and 30ug/1, respectively.
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T, DMMBREICHEEEEZ 25D EEZ 0N, EpH
OFFKIZBWT, ENENCEE—F L. Ch
SORERMNS, 7z buFAt ORI nEkH
DB EROVIREICHHL TS LHMES
Niz. 7z bt rOMMRE, KEBRICEEDT S
BRERBIERORRZE(L (9305 ¥ TITRBITHER,
BN hoB—RRIGEEZ SN

WENIEkhicBF 27 2= b Ft ORI
BMULT KFLY 3,215 (BYEROYNERE 1 ng/l,
HAKODOPHS. 2, WHRFFUKZ/ER) , BN 1328.9
Ff GEBRBIER OWIEBEO. lng/1, 2R OYRE
0.2mg/1, 7k EKZ[HH) OWMEND B, FEHESORR
i3, KFOY OMEITEVRERER L., B O#f
ETR, ZEEOREZFRRICKRE LTBD, £,
WEHRBEROMBENMET ES LV O EERND T
Y (-

B, REEREEF MY U LABEETRN 2 BfEgko
WEEEERIE %130, 2ng /11T, pHIZHE 3 UERRT D K
DELE S IZET L, B9 2 BROBRBIEROBE
i3, 7= Tt rORBICRERRY EOBERHE
ZKPARLTHB T EAR LI BHETIE, KEE
SBF MUY LREOFRTUKR BRIk E 2
DFEF/ALTNWBEEDDHYD, T buFtrl
FIVBI D IZHE T BREERROEIVHOERIIE
ETELh- T,

2) MKzt 2018

K (pHT.3) ICEHIER0. 8ng/VE iR L o35
&, Jz=bupFA 0L FY /RIS~ 2 BREOD
iz, @<ERLEM -7 FENKICRDL7-E%E
Fi3, RGO OBITHEOEEY @, <A UH)
ORLRUT v ETEEDORIGICERNIZERIN
el EER I N, BEREEROBRE(LE, T
531%0. 3mg /1, 50434%0. 2mg /1, 2 EeRH140. lmg/1TH -
f. FFV AREER LB 12DIE, BEHEROY
BEMEWC ENEREBEREEZ Sh.

wiz, kOB EYME % A8 L, pH%6. 4ICFHE
U7tk OB EROWIEE %3. Ong/1 & LT 5E
3, 15 F Y VBB I, Tz buaFA

Vi3 bV —ZRBEUMRH S N8 - 72 (Table 6) .

IS TERIEEEICARLI2DT, Jz=bnFAt oo
SRICET B4, e asHES .

D EDOBRNS, 7o baFA VvOSMRICET S
ML, HEUKOpHR RIS 2 (RHEERE T b
U LB OYPIBEIEEL T A T EAHIBAL 72,
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Table 4 Decomposition of fenitrothion and
formation of fenitrooxon in refined water that
do not contain residual chlorine

unit: pug/l
Time Fenitrothion Fenitrooxon
pH 5.9 pH 5.9
0 min 30.0 < 0.5
15 min 30. 4 <0.5
30 min 30.2 <0.5
1 hr 28.3 < 0.5
2 hr 28.5 < 0.5
3 hr 29.3 < 0.5
Note; Water temperature : 24:+0,5°C

Table 5 Analysis o_f the data concerning
decomposition of fenitrothion in chlorinated
refined water

[tems pH The results

(1) Rate constant | 5.9 0. 0383 min~'

6.4 0. 0347 min™!

7.2 0. 0275 min~!

(2) Half-life 5.9 18. 1 min

6.4 20.0 min

7.2 25. 2 min

(3) Regression 5.9 in y=-0.03828x% + 3.419
formulia 6.4 1n y=-0.03474x + 3.215

7.2 in y=-0. 02746x + 3.070

(4) Correlation 5.9 7 =-0.999
coefficient 6.4 v =-0.997
7.2 v ==0, 977

Table 6 Decomposition of fenitrothion and
formation of fenitrooxon in chlorinated river
water

unit: pug/l
Time Fenitrothion Fenitrooxon
0 min 30.0 < 0.5
15 min <0.3 22. 8
30 min < 0.3 23.4
1 hr <0.3 23.2
.2 hr <0.3 23.2
Note;

(1) Water temperature : 23%0.1°C

(2) Initial concentration of residial chlorine
and fenitrothin those were added in river
water were 3.0mg/l and 30ug/l, respectively.
(3) Water quality of river water were as follo-
WS

Suspended solid: below 1 mg/l, pH: 6.4
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Fig. 1 Decomposition of Fenitrothion and formation of Fenitrooxon in chlorinated refined water

(Gaschromatogram, Column; DB-17)

BbHUIC

pH (3.5~9.0) DR ZFEIKML;IZHIIKIZD
WT,CI8— FY w DItk BT 2 buF A VRY
7 z= butFy voBINEERE LIGER, LWITh
b0 %L ETH D, BEKRUIKEIKDEE, pHOH
BA2 U THEBICEME#BTEEETH - /2.
pHO R 2 3 BEOHEUKICKEIERKF bU Y
LA U sk (BREROWIEEO. 8ng/1)
KBFE7 2 buFAty GRMEESOue/ 1) O
SOV, RS REREZBERLT, T—9%
BT U PS8, i3 pHb. 9TH184Y, pH6. 4TH
204y, pHT. 2THATH D, HHKINMEPHDEBS,
72 buFt vOENEN T, T2 bR T A
VORI, Tz bodFy UunERL, 28
MRICEREZR L.

iz, HWEMNEL 22K (pHT. 3, BiBWEES
&, WOICpHS. 4, BEYMEERE KBJsT7 2=
o F A v DONMEERE LR, FahER0. 8ng/l
OB, Tz badFy vERERLEN-T0, B
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SRS BRI, pHE FHEROYBRE (KT
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ORI RIE EEZ o,
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Seasonal Fluctuation of Water Quality and Estimated Value of the Environment

Based on Zoobenthos at the Kiyotake River

Koichi SEKIY A, Takayuki SUGIMOTO, Noritaka TOMIYAMA, Yukari ANDQOU
Ken’ichi KOHNO, and Satoko KOBATA

Water quality of rivers was influenced by changes in the Environment.

We examined ASPT values and water quality in regard to Kiyotake river running through the

mountains to the suburbs of a city at the center of the prefecture.

The investigation took place at 5 points on the upper part and lower part of the Kiyotake river.

The times were fixed as May, October, and January.

The results of the investigation were as follows.

1) Good results were obtained for estimations of water based on zoobenthos both in the upper

part and the middle part, but results in the lower part were distorted due to organism poliution.

2) ASPT values were high in January and in good correlation (0.55-0.7) through the BOD and

SS.

3) Number of total individuals were high in January and in good correlation (0.6) among the

DO.

4) T—N values recorded high in January and T—P values recorded high in October.

Key words : ASPT, zoobenthos, seasonal fluctuation
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Table 1 Review of the Kiyotake river
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Fig. 1 Points of collecting samples
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Fig. 2 Review of the Kiyotake river
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Table 3 The species and the number of zoobenthos

i A % ¥ H LEHE 2 i HER E/F
-5 96, 5,22 96. 5.22 96, 5.22 96. 5.23 96. 5.23
B % CRAIT7 | AR SER G| B | SEFE M| BEE | 5FR @ B8 EER O | B | SR O
F5H4 Ty 7 6 6.1
e r L=V 7 12 12.1 5 1.7 12 6.4 83 20, 2 17 5.6
axs oy 6 4 1.4 84 44.7 185 45,1 60 19.6
rES AT T 1 0.3 9 2.2 2 0.7
<S5 HHay T 29 29,3 37 12.8 3 1.8 "9 2.2 7 2.3
A=l 6 2 0.7 3 0.7 1 0.3
EvASOY 7 1 0.3
gFr hvt 7 48 16.6 16 8.5 2.0
HIH S 7 13 13.1 9 3.1 5 2.7 3 0.7 2 0.7
N 7 10 10. 1 13 4.5 1 0.5 2 0.5
v hEFS 6 7 7.1 31 10.7 26 13.8 86 21.0 6 2.0
YehEsrs 7 1 0.5
IS hEFS 7 1 1.0 1 0.3
HIVYRESYS 9 4 4.0
LS5y Fohy 6 1 1.0 22 7.6 25 8.2
(=P 7 7 2.4 14 3.4 14 4.8
EARNDLY 6 4 1.4 .2 1.1 1 0.3
HH K 7 5 5.1 20 6.9 13 6.9 3 0.7 0.7
7 b6 4 1.4 9 4,8 4 1.0
AR AR 3 10. 3.4 2 0.5 27 8.8
FHLTT 8 2 2.0 ‘
Ry o7 6 53 18.3 14 7.4 4 1.0 96 31.4
A HA 6 - 7 2.3
VI HA 6 1 0.3 1 0.5
HEES ] 2 18 6.2 27 8.8
E Vi 2 3 0.7 5 1.6
k= ©8 9 9.1 1 0.5
BnE KK 99 100 290 100 188 100 410 100 306 100
B O XK 12 19 14 14 18
B 7 (TS) 86 116 93 84 105
ASPTHE 7.2 6.1 6.6 6.0 5.8
i R % B H LEHE E & HER E/TF
REEAHH 96.10. 16 96.10.16 96.10. 16 96.10. 11 96,10, 11
B & L ATIT | A | EER M| B | SER @ | B EER O | B | SR O | BE | 5EE @)
FSHHOY 7 1 0.4 ' 1 0.7
L3y Ah5aw 7 4 8.9 78 29,8 27 19.4 - 18 11.9 45 21.1
aA oy 6 7 15.6 A7 17.9 41 29.5 50 37.0 72 33.8
FES OOy T 1 0.4 1 0.5
25 HraY 7 1 2.2 15 5.7 28 20,7 26 12.2
VRS OY 7 2 0.8
P e 7 18 6.9 12 8.6 2 1.5 7 3.3
HIHS 7 9 20,0 16 6.1 23 18.5 18 13.3 5 2.3
IRYATES 10 1 2,2 1 0.4
NPz 7 8 17.8 7 2.7 2 1.4 4 3.0 6 2.8
Y2 hEYS 6 7 15.6 41 15.6 5 3.6 3 2.2 24 11.3
FHUNESS 8 1 2.2 3 1.1 3 2.2
Y2 hErs 7 1 0.4
7Y hESYS 7 2 4.4 ]
LS55 Roay 6 14 5.3 22 15.8 2 1.5 23 10.8
Fooy 7 4 1.5 0.7 2 0.9
HH R 7 { 2.2 4 L5 5 3.6 3 2.2
7a 6 1 0.4 2 1.5
Fo'w o7 6 7 2.7
A1 = 6 1 0.7 2 0.9
kU 2 1 0.4 3 2.2
P oK P08 4 8.9
BE &K 45 100 262 100 139 100 135 100 213 100
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T-PizoW\WTid, T-N& iz etiss bR
ORI i U TR IR RE L B 2RI D - 7o,

TOCIZ DWW T, 2Mike bFPITPPEVWEE
KU, BOIRCEKEICIE, BENIC BV E:
FIETNRA SN,

REAHIZOVTIE, &ETREBOE/ T2BRWT,
BR ORI B LT, KMIcEbDTELLSHE
Bicdh -7z, ZOEEE LT, ®@)IoLRRTR,
KICKBOBRER EoFEBUNEhichbo, 22
CEBT2AEYEE, COBBECTXNF-FEERKE
LTWBENE L, Z0H {HE L BIZHETLICH
HT2ETHBEY EWH T ER, FmIIhOEYED,
—RZEN GBI TRINL, % I B Y B4
HEBEILTAEY e EhbiFoni., LnLio
ZEE, BRYARRESYE, X2 TOBEWEEEYE
FEAHONEBIEICHIEEY QUTERZIA->THE &
BN 3.

ASPTMEIZDWTIE, TREOEERZROTEAH
EHTHENoEmLRBERICH - 7. KEBRENR
o (BFE) <, &icb- 5L, &Y
Wb EBESRBERICH 7. ZOZ &}, R
THECRESIN TV R2EYREOHREENLYICE
BB EIEBbDEEZ SN

3 ELEMWREERRUEABEIC ST 2EHIC
SN T

BB R R OEABYIE I B 2 18R8175
ZTable 4 1R L7z,

BILFMREBEBIZOWTI, KR EDORUTOC,
F#& & T-N, pHEDORUT-N,ECET-N, BOD&
SS & DRITENZE NAEBENA SNz,

BEGEEIZ>WTIR, pH,ECRUDO & DRI TED
MRS A O, i, ZTHWESOBERDVEDE
LTHEOEHNBY DO, EEFYICE > TRM
FTIENTERVERRRERTHS  L2EET 3
&, DODENE L BRIz B W T (Table 2) |, JE
EFYOHBBEENS LS EEZ N,

ASPT{#EIZ5W\WT i3, EC,BOD,SSEUTOC & DR
TEDOHMENA SN, BHIZECIE 0,807 B VWAD
FEREZ R L, ECOEMNEL 73 5 120 » TASPTENS
(I BEMIZEH - 7o, ECOBEIETHIRICE 212 LH <
123 Z &(Table 2) , RUASPTEN ST 4 2 &,
R & THRIRIC L 2 1208 » TEIFKEBREOMH
ROVEEL > T ENI T ERRBLTNB EE
Zohte. KEFEBEREL L TCEETHZBODS -
0.545 & S OMBIATR L, BODDEAMEL 755 icft -
TASPTHEMNE 1L EMRICH > 72. BODOMEITT

—116—



BT B3 12 &b T IA S BINT 2 = & (Table
2), RUASPTIENSHINT 5 &, bifEns Tk
BT 12 BICHE » T B KBS OO RBE L <

(mg/)
08 A
\\
0.8 N xe
N i
0.7 ——0g; < 7
Se NS
0.6 >, e e T
~\ /' ’,-’
» 0‘"
0.5 7 = Mochida
0 «Cu Kamiyashiki
04 - .
. = R "~... ='» Kurokita
A,/ ....!...ﬁ_ ok Seiryu
03 ’/ Tk Onoshita
d
0.9 g ) T
1996/5 1996/10 1997/1
BOD
(mg/1)
3
A
25 5
0
2 x4
4
7
5
1.5 Y4
& )
,/ <O Hochida
1 3 = Kami yashiki
&~ e Kurokita
L ” O Seiryu
05 5 -
\\ ” r Onoshita
——— ;
1996/5 1996/10 1997/1
T—N
{mg/1)
2
18 E\\
L\ >,
16 L
C\Q‘ {:~K§._-.—---—--gj
14 3 <
12 \ th.\.;
: \\ TSrg | O Hoehica
1 == Kamiyashiki
\“‘.\ = Kurokita
0.8 N O D Seiryu
pm—— w—
\ - <3 Oneshita
0.6 Y R—
0.4 . . .
1996/5 1996/10 1997/1
TOC
[€E% 5]
20
(o oo v e it
o NG
18 & N
»,
N S/
16 ‘~\ -,
KN /( N~
14 v
~ O Dhoee DAY
N \A T ]
12 “w Jottide O lochida
Yen o3¢l % Kamiyashiki
10 o ~~
~ w Kurokita
8 "\,. Lk Seiry
.\~ ok Onoshita
: L ’m
1996/5 1996/10 1997/1

R

WoTHWEWIZEEARBLTHWA EEZ ST
BRIV TE, hoIgH & OHBEIRE - 2.

(me/1)
3

2.5

(mg/1)
0.06

0.04
0.03
0.02

0.01

800
700
600
500
400
300
200

100

15

6.5

5.5

D . =
Ty

"<n Hochida
=» Kamiyashiki
oy Kurokita
W Seiryu

ok Onoshita

I

1996/5 1996/10

SS

19971

«(Cm Mochida
wCm Kamiyashiki
w'm Kurokita
O Seiryu

= Onoshita

—

1996/5 1996/10

T—P

1997/

1

\/ .\'-:ni:

L ‘ 1

O Moohida
®>a Kamiyashiki
w'm Kurokita
T Seiryu

ok Onoshita

—

1996/5 1996/10

fE R

1997/1

o——"’/‘

-
’—" <3
ﬁ et

A----.---:’;m-_—

L0

7z AN
e 0/4’ ~.
~.

~,

{7

Vd

R

A .
*

* h|

Q

O Hochida

=% Kamiyashiki

w® Kurokita

= Seiryy

> Onoshita
—

1996/5 1996/10
ASPT{E

1997/1

Fig. 3 Seasonal fluctuation of analytical results of water quality and funa of zoobenthos

—117—



Table 4 Procession of correlation coefficient

& B 1. 000
KB 0.434| 1000
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p H -0.497| -0.016| -0.181| 1.000
E C o.112| 0275 -0.075 1.000
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Analyses to ldentify the Source of Leakage Oils (The Second Report)

Water Pollution by Leakage Qils and Analysis Method Adopted
to ldentify the Source of the Qils

Noritaka TOMIYAMA, Ken’ichi KOHNO, Kouichi SEKIY A, Takayuki SUGIMOTO,
Yukari ANDOU, Kazuko KAWANO, and Satoko KOBATA

Eight analyses were undertaken to identify sources of leakage oil, by which spfing and river
water pollution occurred, between April, 1996 and July, 1997.

The analytical method. of identification had to be adopted for the sample property because the
pollution samples collected differed according to the cases. :

First of all, in order to distinguish petroleum oils in a sample from animal-vegetable oils
in the same sample, I.nfra—red adsorption spectrometry was used for examining different
sample—holders (disposable IR card or 50mm CaF, cell)‘ according to the density of oil in the
sample. '

Next, in the case of high density of petroleum oils in a sample, GC—FID method was adopted
to identify the source of the oils in the sample.

After that, in the case of low density of petroleum oils in a sample such as those that were oily—

smelling, HS—GC/MS method was adopted to identify the source of the oils in the sample.

Key words : water pollution, leakage oil, IR,GC—FID, GC/MS

LI J (AT, THS-GC/MSH &WT,) , ROV
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Table 1 The cases of wafer pollution by leakage oil (April, 1996~July, 1997)

No | BEEEER e o) e A iE BE L ahes B
1] 96/5 | &b FAKBEE B HmmA | A0h7y M | (DIRZE ORI
RS & @i H-GC/MSE Qg Mg TIEhS
5 06/10 | WA RBE S G AEE | HEOS (DHS-GC/MSTE OHEIZIAEHORS
D UHAKRNBERI N, | BHKE | OHS-GC/MS-SIME @1, 3, 5-MHFIAANT & U B R f2
BOHK | QBB R EN S DK | EHE
R OFB YA A EBMARS T2
—HOBATH B EEHR
3| 97/1 BRI HHBEOHTY Sk | ks | OIRE O & e
P OB Lo Ok ER @H] ki & H8g
@GC-PID#: @ AT 3 & HE
@S HERE @E MO HE &
4| 9773 RAKICHEANEY b 7. | EIIK | O AR HIE oy R
@IRE (PusEb BT
W)
5| 97/56 | A/KOMHME WE D | HS-GC/MSHE TR
53K :
6 | 97/6 RNKICHATREE LTV oo | FE LM% | GC-FIDE AEH
%Umm
7|
71 97/6 FKICTHEAR YD S tce | @K | OIRE 7R
QA H-GC-FIDE
8| 97/6 AR HENRD 5Nz, | @K | OIRE ORI
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@A H -GC/MSEE OZN]
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T, IGC-FID#&| &89 ,) #FEHL /o< b3y —
YHVHHETIIWESIC, BPNICHERER S 2ERE
LTZ DR ZT- 1.
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BT ORI 3 AEAERE L.

186, BROBEZLET ZLEND > eI,
JIVIANFY UHIHE D SR LREHR B E Y
15 E DS DERPHS-GC/MSETSIMIc L D £73
BRESE=EETSHE QIF, THS-GC/MS-
SIMi%] &B&T,) THEROBEHEOEREL /.
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Table 2 Sampling Method and properties of sample

=4 B WA & A 25 B EE

No.

1 AV M XD BE I ol EZ-NEs BEROWMRUMORE, BEE L

2 FHokde O S EK B EH, MEREOHZ DRV

FIK (EKERKDO) OFK bo

3 | MR DB B ERomREI oA

4 HIkomEEAZLEL LI I ICEK | VAR BETHENL L

5 FHKkoME DO n S EK TS 2% ZHTHEDD

6 MANEBICFEBETATINKEREK | HEE EhomRYooE, 51

7 HINKOHEEELEL LI ICEK | HEE BHTHELL

8 FNIKOMEA% { K MEBRY | BHTHEL L

FIAR 2%

d) OCB (2, 2, 4= FURXAFURVE Y« ~F HIE
YFH Y Ny¥Y) BEEER T TEmE m/z ER 105, B 119, 120, 70
2) & X 3) GC-FIDi:
miE bRE, KRR b U Y A BIRD ERIU. GC:HWEEEIEFF GC-9A
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VIFIT—F): U TER B EESER 3.2mm X 2. 1m

H
TbyFDEMETE®R 7+ b 300
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TAANVDZENZEN 0 ~20mg/1D MUK E A 5T
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Y5 FA A NVDLIT50em™ FFEDBILZ R 7 b ILI32925

e HEOWIL AR Y PV E R, E— 2 TR
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P~ C, IRBIE A T 2 M LR FHMHED L X
JTHI10ng /1D & THIZ DHFI TR & S h
72, '

KBOHEPITIE, EHUROREIEN 5T S50
&, ZOMBOBERIFAMTERLDOT, RbbIg,
OCBEA&E#EZHH L TREOMSBEN - D
A TFRELLETh 2 DR 21T - 72

ik, REEEFNESEBICEET 2L 5 LRHOE
BT, ZOHEY 2EETINEND 3.

b) HKDOFBIRER

HPNo4, 7, 8DRIEDKER(Fig. 5) , HH 7
Tl 02925em ' fHEDWIL XX 7 b L% OCBE
EEER10ngOCB/1E BT B3, ZDEEN5 g
OCB/IRRE ORAITRELIT T 0 #BIRTE & ¥
B ‘
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Fig. 2 Infrared absorption spectrum of No. 3 sample
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Fig. 3 Infrared absorption spectrum of A heavy oil
A S—oiI{2Qr;g/I_ virl— S-oi | 20mg/1
z.o; " / 5mg/l/\ A 041\ Sme/ |
Ve
* \%& 2 1 ” &M
) G 0.3 £
. 3000.0, zsoo;o V{\ ST 1750.0% —
0.0 T T T T T T T T T T T T T T T T T
4000.0 3000.0 2000.0 1500.0 1}230.0

Fig. 4 Infrared absorption spectrum of Salad oil
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=

No.8 sample

178 w 1700.0!

Fig. b Infrared absorption spectrum of No. 4,
No. 7, and No. 8 sample

HP| 4 LHH 8 137 DRED100gOCB/ILL EH D,
o, 1750cm™  fEDBILANIE DN » 72D THH & #E
EIhr.

13) S & BRI ODIR S IO HA

SEOHEMTIE, HEDRAYS LERHIZ L) -
f2hN, ZOFEAEITH I, BB TH B EMEYIHR
% ds L T2925em™ HE DWW D B TR %
TEREBENH B,

Z T, SmE UTAER, BiEtihe LTYS
FHAANEFERL, ZNENOEARNESKOME
{LIRFRERZT7 Q) DIVAS LZBL, ZONEAET
S BIR TD1750em™ ' f5hE & 2925em ™ SHEDIRIN Z R 27
MVDZEALZRIE U5 R (Fig. 6, Table 3) , %5
FAANVNEELTVWE DI, 70) VL psE
& = T1750em™ " [EDIIL X R 7 R IVHNEEL, o,
Z DBEICHEY T 52925em™ R DPIL XY kLD
E— 27 @mhNedb U7ehs, AEMICHEY 4 22925em ™"
EDWINZNR Y b IVDEAIZ IS - 72,

ZDEHIZLT, 70U VA S LB DRSS
MDBINDHEENTE 5 2 & 2R L1z,

BE, FRELE7EY VNAS LOBHYEI T
BBBETRERIZONVTI, BRI LTHRWD, BED
EVERTH, 20mgOCB/IBEIZHERITNIE, o
HEIZEDHBRITE B EEZ SNt
3 ERESYBOEBINN(GC-FIDi)

HRYIPHIKDPTERICHB L TV A X D ERED
HEOBE, MZObOEAFY VEKE L TGC-
FID#EIz & B350 %17 - 72
1) BESEHMOGC-FID/ 8y — v

SR TV )y, K, B AER 29
AINLZY DA AN, ALV oAA
W) @ GC-FID 2k 3/ —VARE LR
(Fig. 7)) , 7V VU TR, Xv¥y, My, *
VUUVRU RN AFIRVEVELHEESNEE—2
DR OREVWBRBETRE S h, T, S8lRUA
EMTREZDOIEBREATHBn-—/357 4 D
E— 7NN I iz,

Table 3 The variation of IR spectrum by treatment with florisil column

Noo | ABHOBE | y5/t{VDEBE | 7009V | 2925em 438 | 1750cem ' I &
' ng /4 ng £ DFIE-TH DOFBIPE-1 5
S mm I mm
1 20 0 L 32 0
0T % 30 0
2 20 20 A B 61 31
T % 30 : 0
3 0 20 * B 29 31
LI 1% 3 0
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Fig. 6 The variation of infrared absorption spectrum by treatment of florizil column
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10 Kerosene

Gasol ine 1

A heavy oil

e -

28 -

cycle engine oil

Fig. 7 GC-FID chromatograms of variety oils
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T 4 v DEEETREENEZ WD, BLrDOE—7IC
BeFEIEXLziciE-eEtELI SN,

QA I WLV vA A VTR CLOFREN S CL5ft
FETOn-35 74 vOE—JEAY A I NI UY
AL W EUTREHEOEV & ZAIN- 20N
TE, TMEAFA NIV vF ANV EDREND
ESNg— et

1535, GC-FIDH: TOMAIC I, 1000mg/1F2EE D
ENRVETH), BEREOHSOFBINC UNMIHTE
A ARt A
2) A oBBEER
a) HEmicE EAEEL 7oy
. BB 6 OFJIITKPIZ SN2 BE L EL T
72 kHE, n—-~FY U THH LU THERE, GC-FID
ETHIL, n—357 4 VORI Y — 2 iEHE
LHET B EiIck > THA LR (Fig. 8) ,H
RERTEHEEINI - ERICH - 1-El Y » 7 HERE
U AEMD/ N7 — 3B LTV
b) BH L 7R

B 3 DR THRIE) O MRS LI-HH T
i, AR LIRS, BEEKZOLDLEEZL NI,
GC-FIDETHITF L TA S BN AEROLE L
12bDTHAD EHESINI(Fig. 9) .

ZIT, THBTMEEERAERL, BEELD
T, FEERTRIEVEHEESN, RICEEHOLENR
RiIZZTENDS, BBRRHEREEERLUER A
EROLEIGEN-72DT, AERICEP LD E
HeESE L 72,

c) ATy MEEH

HP L DA ANy MRERONFY U Z,
GC-FIDETHHT L f<#5R (Fig. 10) , RRREO®
WTNR—ZATA VN TE BT - EED, 44
APNVIY DI ANDINT— 2 EEHMLTED, #§i
HERE, Mg, TIEmSELHE LERE
BNG 3L 5F—-s0B N
4 (REBEYMOBRIANT (HS-GC/MSi, &
i — B -GC-FIDZE R UEGC/MSE)

1) ERTHROT AREEOHEEOHH

HMADRE LSS, BHTHRDTELHIE
BEORBOBSE, TokBEkRMICEEHL, HS-
GC/MSETHAZ1T > 12
a) ERILHIHOKEMRA OHS-GC/MSHH

IKIEHERR S HIMEOFBANEIT 2 Ak, AV Uy,
ST, B, BRUAERIZOWTSS—-V S 9T~
GC/MSETHAT 2 HED PRI ~OBREBORK
BEAITDOVWTA Yy RAR—ZERUVREEZICE 3
GC-FIDETHEBIT 2 HEY BRETSnTh 3,

Z T, KARS 2HS-GC/MSIEETHHFL, i
B e TEIORS . BREREL, 115
Vot —5—1LEEEDHS REVICAN, HYY
v, AT, B AEM, 2HA NI UVEA N,
BUOASA I NI D b4 VEEFNEN | nbFED,
| B OMICIRE S, HKEDBES &3 726208
MIAGE L, SFEHmOBREEEuKREZRABL /.

ZOHhEBERK L TI0EIcHRE, HS-GC/MS
ETHRE, BE-70EEETV, SEBOAERRE
WU E A (Fig. 1) , 49147V v o vt
A VDR, BEERKRD LB ->TW i bEbd
T, fAbRHEIhEh -k

¥
]
58

. E%%? cl2

. n-paraffin(C12~0C25)

A heavy oil in the fuel tank

Leakage oil.

Fig. 8 GC—FID chromatograms of No. 6 sample
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Fig. 9 GC—FID chromatograms of No. 3 sample and variety oils
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Fig. 10 GC—FID chromatograms of No. 1 sample
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A heavy oil
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2 cycle engine oil

i

3 4 5 6 7R T e 10 1 12
TIC . 90604
4 cycle engine oil

MJWWMW»MWMMWWWWWWNMWMMWWWW%WMWMWNWWHWMWﬂNMW“WﬁWWMMNW%%VWWW
i

Fig. 11 H8—GC—MS chromatograms of variety oils in water

ZDMDOMDIES, REREOFET, MLy, £i3F 75V UBEET A LA REB SR TO R,
FUUVVROMIAF AR L UVRENRRL &I SEIZ, BBInEho7e,
Hah, BR¥ETREHMTETRLIE—I 3 —v% N, 23—V NIy TEOFNER PO A
KU HIRICERT 50T, HEARERBRBT BNy FX

WS ? @— b5y F-GC/MSIETIE, AT R=ZFEIDEB-ZF0ERBLPTVRDL, Xid
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PSR OFRISC K D IBIRRS DIBE SRR
AZOTEIEWNEEZ SN

BEE RSN F—5—100nlic AR 1 )
ML, REDRICEAIHME L THIEOF RS
HERIT -7 bD%2RIE LUIFERFig. 14) , ¥
E—/nEoiBIhizcErobzrEZ oN.

WUz LA, SEfT-2EBRNSIE, AV v
D A DM EDOXFNIERETH 20, LT, B,
ABHBRU2H A 7NV vt 4 VOXBIEESET
BT,

hTh, 2HAINT YV UA LG, BIEOGC

~FIDETHME L A YA I VI UV U A VDRSS
YID & D18 H D ETRNI, HS-GC/MSEE TEE14
554, ERESDADMTTH 5 DITiHmE &L DX
BRI VWO TEENRETH 3.

i, AVY Y, (T, BRRUAERICBTBEE
BB RoK O kK00 E =7 5 X 3z & D 23
+ 1 CIzT7 I v THAMUAHBICHE L, 4285R%
DRy — v EHB U TRER (Fig. 12) , Db &k
HE—7DBLRIZEIERTHD, HHEE, HH
Mo DB ND > T ZORBE—7 737 — i3

F—Th 2 ENAD SN

i 5309040 |
776 : . . :
Gasol ine ;
1 3 PR 10 ' 12
[T7C _ 00224
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3 3 § 8 10 1,
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770 - 743502
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/\f\w wafuw\kALw
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Fig. 12 HS-GC-MS chrométograms of variety oils in water after keeping for 42 hours at 23+

1°C room temperature
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b) HEOREER

7) HWROTEHKOEE

=2l 5 DRERREOMENT BHKDEFESIT, HS-
GC/MSEIZ & DA L7 #E R (Fig. 13) , FY XA F

AR VRLF VA F IR UE VKRB NI LI
DREFRERICE—I7PBREBINEN-TDTHA VY~
BTiIunsiEshs.

1471813
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T o e

5327890

Gasoline in water

3 2
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Fig. 13 HS—GC—MS chromatograms of No. b sample
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=P 2 OBE, FBHEOFERERENGEL DY AR
4S5 —FBRELY v oo AESNRN, THEICES,
 BRIck b HkNERS N EEES . BN,
MRS KB E W TIRH 30, HmENLLTH
IebDbEENT O,

R->7T, 9, HS-GC/MSiEAMHR L THRI N
RO EWINAERMORSD & T BNENERE
L7z

ABEM1 g 12IXINVY 4 —F =100,
TEIHBUILS HE L 7R Ok & Bk oiE Y
Hk & AHS-GC/MS-SCANETHIL, BE—7
DORIEZEIT - 1R (Fig. 14) R HB#Ret U7,

BEHFORE -7, MY AFIRUEUDPIF
WAF IR UE BRI N DB RERRICAE
OB E—B LA E— 20 S N, R
AERIC L DERSINOPEREHES N,

iz, EEHkO SHREBINIEE — I NAEHD
KBRS D—ETH - 72D, HEADRFEHE
RTRBWheEEZ OGN £2C HBERELE
ABWAEDE S ICEH LT 300ERE L.

97, TR AP L) SR L, AR,
2mm Ay ¥ aDITNVAENF, #S5 L (ElOm, ES
180mm) (2FeHE, 7 b rén-~NFYUTHRER A
EAN I T LRSS S 1 HiE L.

WiZ, A5 LMZIXTIVY 4 —F—%FEKL, 7

TiC

- = o000
A heavy oil in water

10214634
White peak : A heavy oil in water.,

Black peak : No2 sample

T o 10mb% 1 58 & U TRIBRICE 4 28 % TR
L T, HS-GC/MS-SCANETREA TR

Fig. 14 Comparison of HS—GC—MS chromatograms
of A heavy oil in water and No. 2 sample
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(Fig. 15) , RvE¥y, bZy, FLUVRENE
HENTRED, RUEVDE -2 135 2 HETRA
1S, MV VE3BROSBEIZIEBIHE - TIREICA XL
180, TFNRUEVRUF VLU VIIE S HEHSE
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DX HBCBRESINARERMSEBLTL
B, AEREKE B S S IEA DB RS &
BB BRI SY — A EBOTRIEIVHDERESA,
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%of:. ‘ .

a) BRN RBEMICL ZEROKRE

C12~C2BETON—/S5 7 4 VEH0ng/INFH o
B E 10 EBEIC L AN, 0.1%D1F L5y
I=/ 7% b EKQELT, DEGHEK] ET.)
0.5mbZHMUIcbDELIsVWbDE, FREFhAF
Y T10mbiz U, 38°CITINiR, /R4 X (FEA0. 65kg /
cm) TRMEL. ZOBR, #0.5nBL7-b0 L&RE
SEHDEN-AFY VT Il ER LR E AT
L7

INOGOFEBKEn~/35 T 1 v Wng/INFH VA
BWAEGC-FIDETAI L, ZhZhOE—sFSH
OERA AR X A EHOBE AR L .

Z DR (Fig. 16)I22W\W T, Bn—$5 7 1 v P —
JRBBRDCUDE—IFEAEA 1 LLT, ZOHENES
THEDY &(Table 4) , HES BBENEWZE
BAFEDBS (CL2~CI6AHE) L@l clE S
CENRD o, EESERTNUE, DEGERK ORI
DEBGEOOTEROEEIILE DEDS KD - 12,

iz, FERkIC, SREMOERE (FVY 2, (T,
B, AEH) OANFH UERICOWT, BREEck?
EHERIE L7223 (Fig. 1T) |, DEGIEAK OERINOA &
ZEH 5T, EDlbREREIIIEN- 72

153, DEGEB ORI, BB VWERET
GC/u<wbhhicE—IPHENZZ &, RUZDEM
DEICLD 7 o< b8y — VTR EBEEDITN T

EDG, FMULLELTHEBIIBVOTIROINEE

VY (h

MIBAEORIRICOWTE, Bl bRERk s
B, RBRICBMEL, 05w Ln-~\FH4 Tl
b\ ER LBIE U7 R (Fig. 16, Table 4) ,n—~
FYUORICHNG L, BAFERSOENT 2RE
NI DITREN- .

PIEALRFE L, n—ANF U VIicHNBENE (i
{LERSR @ 76.6°C, n—~\FH > 1 68.74°C) ¥ HKED
B EEZ o, MBAEORIRIZIE, BADE
WHDONEE LWEEZ o,

Fig. 16 The variation of HS—GC/MS chromatograms
of elution test from soil adsorbed A heavy oil
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20mg/ I X5u |

2mg/1 X 10times X5 1 |
(DEG added)

A
HClop +d

Aht

des -

2mg/| X10times X5 |
:(DEG no added)

a2mg/1 X 10times X5y |

(DEG no added and Dried
for a few seconds) —

2mg/ | X 10times X5y |
(DEG added and Dried
lfor a few minutes)

| 2mg/1(CCI,) X 10times X5y |

(DEG no added)

24 -

Fig. 16 The variation of GC~FID chromatograms of n—paraffin hydrocabons (C,,~C,s) by
treatment of concentration with N, gas

Table 4 The variation of GC—FID chromatograms of paraffin hydrocarbons by treatment of
concentration with N, gas

n-paraffin | 20mg/1 | 2mg/1 X 106578 | 2mg/1 X 1OF%HE | 2mg/1 X 104Z8 | 2ng/1 X 104Z% | 2mg/1(CC1,) X
X5u1 | #8X5u 1 (DEGHEE | #8 X5 1 | (DEGHR | #8 X5 1 L(DEGIR | %8 X5 1 1 (DEGIR 105 B <5 u 1
asin) i o, REER) | m, LEHEE) | OEGERM)

C12 1.12 1.03 1. 03 0.32 0 0.58
C13 1,12 1.05 1. 04 0.62 0.04 0.62
Cl4 1.12 1.07 1. 05 0. 82 0.18 0. 66
Cl15 .11 1.08 1. 06 0.93 0. 40 0.72
C16 1.12 1.09 1. 07 1.01 0.70 0.83
Ci7 0.92 0.90 0. 89 0. 86 0.74 0.76
Cl18 1. 04 1.02 1.02 1.00 0.94 0.93
C19 1.10 1.05 1.04 1.04 1. 05 1.07
C20 1.13 1.08 1.07 1. 08 1. 09 1. 07
C21 1. 03 1.01 0.97 1.01 1. 02 1. 00
c22 1. 03 1.02 0.99 1.02 1. 02 1.01
C23 1.01 1.01 0.99 1. 00 1.01 1. 00
C24 1.01 1. 00 0.99 1. 00 1. 00 1. 00
C25 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00
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20875 i

Fig. 17 The variation of GC—FID chromatograms of various oils by treatment of concentration

with N, gas

b) YZFIVI—FIVHlH - BEIC X AR

B 8 DFNIKICHEEN R o NI REDEBER
BT, fiIBRoRRERE 2, MHEERICEEMEL
BNASENE VWV L F VL —F)VAESR LTl %
O, 0= Y —TNRY—F —THEE LTI F
TRHER, 2RATATIOICEMHL, REWIT50045
IR RBL U T,
CDRBMEBEGC-FIDIETHINT 3 &, FHEER
DEVERTEHO Y — 7 RS (Fig. 18) , 7

VI YDE=I8G = E—REP L TOIpEL -

Tz,

ZIT, TOWHAEGC/MS—-SCANETHH L 7-kE
R(Fig. 19) , 2RO~ FNV{LEMHNEEI L,
ALY IZFNI—=F ORI O OHE U
DT, WMPICER LB LY ZF VL —F A RR
iU TH00fEIcBm L, E— 7 DREAT- R
(Fig. 19) , 2D T~ FIUEEPD E— 7 PRI S
N, VIFNI—FUL B« BEOBE, Z0
TR T E M- 12,
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Fig. 18 GC—FID chromatograms of No. 8 sample and gasoline
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Fig. 19 GC/MS chromatograms of 500 times concentration of diethyl| ether

SEFER LU VL F IV —F V& BEmEL 25
hOMABEEICH LD, BIZIMEEEOEMHEE T
UOMERTEIEVWD TRV EHES N

COEDITBIL XD LT BERITE Uil biag
DERVVETDHD, 5%, REZETELEIATD
3.

5 FHEROBELRB(IRERUEREME-GC/MS-
SIMiEIC & B ER)

1) JIv=AF3 vHE> & LS Y
BY Itk 3Ha0ER

HE) 4 OF)INTHENZED Sk iz B\ T,
BHEEN GHAOERERD LN, JIVIuNFH
HMEED &E LR RHE Y OWEAF DM &R
ELL.

J IV INFY UHIHER, B aAF T ol
%, FBOCTAFY v EEHIE L EZILEET Y
B72ng/I1BAIT, TE/CREMMMEL, MEE(RER
HHEOFRANBRIN AR b IVERAIE L, OCBREAZHE
EOIEE EngOCB/1IBA TRDOT LD THBY,

EFNEFNORIEFER(Table 5) {3, ME/LREHM
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Table b Quantitative-analyses of oil

e MEME mg/l HIEF
IR vl 0.8 JIS K0102024
PO e Ak B SR 4 2.9 JIS K0102D25
7]

DI EW, JIvIbnFT UHBIE® H%980°C
THEIE20T, BREDCHZHHNEESHTY
MW ENEZ ST, SRY I khud, KBS
AET100mDNF4 ViEK 280°CTINER S /e
B DRDRD, KTHAN99. 5%, BIhANTL. 1%, AE M
66. 6% U BEMAS. 5% TH -7 &M D, REIE
WHID ) NV JUNFH BB PR LR R Y
BNOHE' O A2EETILELH N, R hom
SABHPAERICENT 2 o TRV E BHER
I



2) HS—-GC/MS-SCANIZ & 3R EWLELRB DD
- ER

BHH 2 0 AEMICERINIHK T, BHREOE
AT EIKBEDBUKAMND - fofed, FADIEROREE
RS B UREND - 7. 4
COELEPI TR AERBEEON—/35 7 1 VIR
HaINg, —RIZITS5E8n—/35 74 vOE—J|2&

LZEBIITELI T

22T, Bkashi 6 BETOHKEFIZOWVWT, AR
Wik BKBERSO—BTHS 1, 3, 5—bhUX
FNRN ¥ AHHS-GC/MS-SIMEETEER L, Fi
DIRE DB ZIT - 7GR (Table 6) , T<ELAD

- HROANFRIN T led EHEESI NI,

Table 6 Quantitative analyses of 1,3,b—trimethyl benzene

No. ZEoBEE RK(ER) 1,3,5-M)AFpAvEy B
mg/1

1 F K _ ' S 0.0055

2 FH 7k ” 0.00008

3 FF 7k A 0.00006

4 F 7k i R <0.00003

5 H Ak R <0.00003

6 LAKBEERKDORED & B <0.00003

17k
- S 2 EEESYIHOMIST

FHIC & 2 HEHER T, BEINATE
BRI ORI D, TRZIUTIE Cleair
ik & BBEND -1 KRBIHEERTL, &F
PHHELIRERISOVLWTEHE L), 20REEE
EDBE, RODEHITIEAB,

1 SR & BRI DRI AT
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