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Identification of Chemical Substances in Sea Water
and Sediment at Kawasaki Port Area
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P& T &)
P& T84k . Tekmar LSC-2000
Trap¥ ! G3 Tenax / Silica Gel ./ Charcoal

Cryo coolant ! Liquid N,
Progran

Stand by Temp @ 35 C
Sample Temp 40 C
Preheat Time @ A4min

Purge Gas e
Purge Tine I Anin
Purge flow . 40m1/min

Dry Purge Time : Zmin
Cryo Cool down : -150
Desorb Time ¢ 5min at 160 C
Bake Time ¢ 15min at 220 C
Inject Time ¢ 4min at 200 C

GC&iF)

- | * HP 5890 I

Carrier Gas . He

Gas Press v 1.3 kgf/em2

Column © AQUATIC, 60m x0.25mm x ID 1.0un

Column Temp ¢ 40°C(5min) — 4°C/min — 200°C(10min)
MS Ztt)

" # * Auto muss 50

AAVHREE 200 C
Interface Temp : 200 °C
Scan range : 35-500amu / 500min
Gain 0.7 kv

K R PR R R R
GC&#t)

[ ] | © HP 58380 1

Carrier Gas : He

Gas Press : 40kPa

Column tUltra 2, 25m x 0.32mm i.d., df=0.52um
Column Temp : B0 C (imin) - 10 C/min - 300 °C (15min)

Inj Temp . 280 °C
Inj Sys . Splitless (n"-%" 2ain)
M S &ff)

14 IR@K 200 C
Interface Temp: 280 C
lon energy L 70 eV

Scan Range : 50-500 amu/500msec
Gain ¢ -0.8 kv
Pressuer © 2.7%10? torr
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_No.1

RIS (RIFIEIR fAxtomE
&M% TR S8 sl Cas. {5 (sec) PTRI
1-Butene C4H8 56  P&T  106-98-9 307 501 +
1-Butyne C4H6 54  P&T  107-00-6 315 504 ++
Cyclopropane, 1,1-dimethyl- C5H10 70  P&T  1630-94-0 406 536 +
Furan C4H40 68  P&T  110-00-9 445 549 +
Acetone C3H60 58  P&T 67-64-1 468 558 ++
Methane, dimethoxy- C3H802 76  P&T  109-87-5 481 562 +
Dimethyl sulfide C2H6S 62  P&T  75-18-3 492 566 +
Acetonitrile C2H3N- 41  P&T  75-05-8 515 574 ++
Dichloromethane CH2C12 49  P&T  75-09-2 530 580 +
1-Propanol, 2-(methylethoxy)- C6H1402 118 P&T  3944-37-4 621 612 it
1,3-Butadiene, 2-chloro- C4H5C1 88  P&T 126-99-8 642 619 i
Chloroform CHCI3 118  P&T  67-66-3 745 655 11+
Furan, 2,5-dihydro- C4H60 70  P&T  1708-29-8 760 661 +
Ethane, 1,1,1-trichloro- C2H3C13 132 P&T  71-55-6 802 676 4
1,2-Dichloro ethane C2H4C12 98  P&T  107-06-2 882 703 +
Benzene C6H6 78 P&T  107-06-2 8817 705 +
Thiophene C4H4S 84  P&T 110-02-1 942 722 -/+
Trichloro ethylene C2HC13 130 P&T  79-01-6 986 735 1
1,2-Dichloropropane C3H6C12 112 P&T  78-87-5 1015 44 it
Bromodichloromethane CHBrC12 162 P&T  75-27-4 1071 61 +
Dibromomethane CH2Br2 172 P&T  74-95-3 1087 766 {
1,3-Butadiene, 1,4-dichloro- C4H4C12 122 P&T  2984-42-1 1132 780 ++
n-Octane C8H18 114 P&T  111-65-9 1200 800 -/+
Disulfide, dimethyl- C2H6S2 94  P&T 624-92-0 1214 805 -/+
Butane, 2,3-dichloro C4H8C12 126 P&T  7581-97-7 1291 829 +
Hexanal C6H120 100 P&T 66-25-1 1335 843 -/+
1-Butene, 3,4-dichloro- C4H6C12 124 P&T  760-23-6 1341 845 ++
Tetrachloroethylene C2HC14 164  P&T 127-18-4 1360 851 1
Methane, dibromochloro- CHBr2Cl 206 P&T  124-48-1 1423 870 +
n-Nonane C9H20 128  P&T 111-48-2 1521 900 +
1,3,6-Heptatriene, 5-methyl- C8H12 108  P&T  925-52-0 1535 906 +
Ethylbenzene C8H10 106  P&T 100-41-4 1551 911 +
2-Hexanone, 3,4-dimethyl- C8H160 128  P&T  19550-10-8 1558 913 +
m, p-Xylene C8H10 106  P&T  106-42-3 1572 918 +
3-Hexanone, 5-methyl- C7H140 114 P&T 623-56-3 1600 927 ~/+
Heptanal C7H140 114 P&T 111-71-7 1652 945 +
o-Xylene C8H10 106  P&T  95-47-6 1668 950 +
1-Heptene, 5-methyl- C8H16 112 P&T  13151-04-7 1740 974 +
Bromoform CHBr3 250  P&T  175-25-2 1775 985 ++
Hexanal, 2-cthyl- C8H160 128  P&T  123-05-7 1795 992 +
Propane, 1,2,3-trichloro- C3H5C13 146  P&T  96-18-4 1820 1000 +
Propanoic acid, 3-cyano-, methyl ester C5H7NO2 113 P&T  4107-62-4 1826 1003 +
Decene, i C10H20 140  P&T  20063-97-2 1839 1007 ~/+
Benzene, 1,2,3-trimethyl- C9H12 120  P&T  526-73-8 1859 1014 +
4-Cvclopentene-1,.3-diol, cis CHH802 100  P&T 29783-26-4 1895 1027 4
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No. 2

CREFRFRD  (RIBIEIE HEXSRE

L&me RS a8 w Cas. %5 (sec) PTRI
5-Hepten-2-one, 6-methyl- C8H140 126 P&T  110-93-0 1933 1041 +
Octanal C8H160 128 P&T  124-13-0 1948 1046 +
.alpha.-Methylstyrene C9H10 118  P&T  98-83-9 1955 1049 +
Benzene, 1,2,4-trimethyl- C9H12 120 P&T  95-63-0 1967 1053 +
2-Propyl-1-pentanol C8H180 130 P&T  58175-57-8 1999 1065 +Ht
n-Dichlorobenzene C6H4C12 146 P&T  541-73-1 2059 1086 +
Bicyclo(2,2, 1)hept-2-one, 5-ethylidene- C9H12 120 P&T  162-75-3 2076 1092 +
p-Dichlerobenzene C6H4C12 146 P&T  106-46-7 2090 1097 +
Undecane C11H24 170 P&T  1120-21-4 2099 1100 +
Bis(2-chloroisopropyl)ether C6H12C120 170 P&T  39638-32-9 2147 1119 ++
Nonanal CIOH180 142 P&T  124-19-6 2223 1148 +
Acetophenone C8H80 120 P&T  98-86-2 2317 1185 +
1-Nonanol C9H200 144 P&T  143-08-8 2383 1212 +
Benzene, (1,1,2-trimethylpropyl)- C12H18 162 P&T  26356-11-6 2442 1236 +
Menthol C10H200 156  P&T  1490-04-6 2453 1240 +
Phenol, 2,6-dimethyl- C8H100 122 P&T 576-26-1 2460 1243 -/t
Decanal C10H200 156 P&T  112-31-2 2479 1251 ++
Tridecane C13H28 184 P&T  629-50-5 2594 1300 +
Tetradecene C14H28 196 P&T  1120-36-1 2627 1313 +
Undecanal C11H220 170 P&T  112-44-7 2717 1351 +
Butane, 1,1,3,4-tetrachlorol,2,2,3,4,4,-hexafluoro- C4C14F6 302  P&T  423-38-1 2808 1391 +
Dodecanal C12H240 184  P&T 112-54-9 2971 1452 +
Dodecane, 1-chloro- C12H25C1 204  P&T  112-52-7 3120 1508 +
5,9-Undecadien-2-one, 6,10-dimethyl- C13H220 194  P&T  3796-70-1 3174 1528 +
2H-2,4a-Methanonaphthalene, 1,3,4,5,6,7-hexahydro-1,1,5,5-tetramethyl- C15H24 204  P&T  1135-66-6 3226 1547 4
_2.5-Cvclohexadiene-1.4-dione. 2.6-bis(1.1-dimethviethv])- £ 1412002 220  P&T  719-22-2 3297 1574 +
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No.1

REFRERS (RIS MNomE
LG 57k srf& @ Cas. %S (sec) PTRI
1-Butene-3-ethoxy C6H120 100 N2 1470-08-0 232 977 +
3-Heptene, 3-ethyl- C9H18 126 N1 74754-46-8 232 956 +
Decene C10H20 140 B 124-18-5 302 1031 +
Undecane C11H24 154 B 1120-21-4 367 1100 +
2,2,6,6,-Tetramethylheptane C11H24 156 N3 40117-45-1 368 1102 +H
1,4-Dimetyl-3-cyclohexenyl methyl keton C10H160 152 N3 43219-68-7 378 1113 +
1,3,8-p-Menthatriens C10H14 134 N1 21195-59-5 420 1158 -/+
Octanoic acid C8H1602 144 N4 124-07-2 430 1170 +
Benzene, 1.3.5-trichloro- C6H3C13 180 N1 108-70-3 443 1183 -/+
Benzothiazole C7H5NS 135 N2 98-16-9 488 1233 +
Nonanoic acid C9H1802 158 N4 112-05-0 518 1267 +
Tridecane C13H28 184 B 629-50-5 548 1300 ~/+
Acetophenone, 4’ -amino- C8HIN 135 N3 99-92-3 554 1308 +
Benzene, 1,3-dichloro-5-isocyanato- CTH3C12NO 187 N5 102-36-3 558 1313 +
Phthalic anhydride (81403 148 N5 85-44-9 566 1323 +
2,4,6-Cycloheptatrien-1-one, 2-hydroxy-5-(1-methylethyl)- C10H1202 164 N2 672-76-4 595 1357 4
Pyridine, 3-(1-methyl-2-pyrrolidinyl)- C10H14N2 162 B 75202-10-7 596 1358 +
Decanoic acid C10H2002 172 N4 334-48-5 602 1365 4
Phenol, 2,6-dibromo- C6H4Br20 250 A 608-33-3 619 1386 4
2,5-Cyclohexadiene~1,4-dion, 2,6-bis(1, 1-methylethyl)- C14H2002 220 N4 719-22-2 694 1477 +4
2,5,8,11,14-Pentaoxapentadecane C10H2205 222 N5 143-24-8 720 1510 4
Quinoline, 4-methoxy- C10HINO 159 B 607-31-8 756 1559 1
Dodecanoic acid C12H2402 200 N4 143-07-7 758 1561 +
Thiophene, 2-butyl-5-(2-methylpropy!)- C12H208 196 N3  54845-35-1 761 1565 1
Diethyltoluamide C12H17NO 119 N4 134-62-3 781 1592 +
Hexadecane C16H34 226 N1 544-76-3 787 1600 1
Diethyl Phthalate C12H1404 222 N3 84-66-2 789 1602 1
2-Butenamide, N-ethyl-N-(2-methylphenyl)- C13H17NO 203 N4 483-63-6 794 1609 +
Benzene, 1-(1,1-dimethylgthyl)-4-ethoxy- C12H180 178 N4 17269-94-2 820 1645 1
Phenol, 2,4,6-tribromo- C6H3Br30 328 A 118-79-6 825 1652 1
Heptadecane C17H36 240 N1 629-78-7 859 1698 +
Tetradecanoic acid, methyl ester (15H3002 242 N2 124-10-7 879 1727 +
Tetradecanoic acid C14H2802 228 N4 544-63-8 901 1760 +
Ethanone, 1-(2,7-dimethylpyrazolo[1,5-alpyridin-3-yl)- C11H12N20 188 N3 17408-30-9 909 1772 +
Tri(2-chloroethyl) phosphate C6H12C1304P 284 N5 115-96-8 909 1772 ++
Phenol, 2,6-bis(1,1-dimethylethyl)-4-ethyl- C16H260 234 N2 4130-42-1 914 1779 +44
Octladecane (C18H38 254 N1 593-45-3 928 1800 +
6-Pentadecen-1-o0l C15H300 226 N4 68797-95-5 955 1841 14
Caffeine (8I110N402 194 N5 58-08-2 968 1861 4
4-Tridecen-6-yen, (E)- C13H22 178 N2 74744-43-7 992 1899 +
Nonadecane C19H40 268 N1 629-92-5 993 1900 +
Hexadecanoic acid, methyl ester C17H3402 270 N2 112-39-0 1011 1929 1
Hexadecanoic acid (16H3202 256 N4 57-10-3 1032 1963 444
Dibutyl phthalate C16H2204 2178 N2 84-74-2 1038 1972 14
Eicosane C20H42 282 Nl 112-95-8 1056 2001 +
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RiFEEE RIFIGAE Hixsag
tLemi 4 R a+8 S#E Cas.HF (sec) PTRI
Sulfer S8 256 N1 10544-50-0 1098 2071 1
1-Octadecanol C18H380 270 N4 112-92-5 1108 2088 +4
Heneicosane (21144 296 N1 629-94-7 1115 2100 1
Pyrene C16H10 202 N1 129-00-0 1141 2145 1
Octadecanoic acid C18H3602 284 N4 57-11-4 1151 2163 ++
Flutolanil C1TH16F3N0O2 323 N 66332-96-5 1161 2180 +
Hexadecanamide C16H33NO 255 N5 629-54-9 1163 2184 +
Isoprothiolane C12H1804S82 290 N4 50512-35-1 1167 2191 +
Butyl citrate C18H3207 360 N4 71-94-1 1171 2198 1
Docosane C22H46 310 N1 629-97-0 1171 2198 +
Tributyl acetylcitrate C20H3408 402 N4 77-90-7 1209 2267 +
Benzyl butyl phthalate C19H2004 312 N3 85-68-7 1263 2369 +
Hexadecanoic acid, dioctyl ester C22H4204 370 N2 123-79-5 1281 2404 +
Bis(2-etylhexyl) phthalate C24H3804 390 N2 117-81-7 1359 2560 4
Cholesta-5.22-dien-3-0l, (3.heta,)- C27H440 J84 N4 34347-28-9 1635 3124 +
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No.1

RIFRER (RIHEIZE e
tt&Ema 13k af&E 4yl Cas. &+ (sec) PTRI
Decane C10H22 142 N1 124-18-5 270 1000 t
Decane, 2,2-dimethyl- C12H26 170 N1 17302-37-3 305 1034 t
Indene C9H8 116 N4 95-13-6 319 1050 +
Undecane C11H24 156 N1 1120-21-4 368 1100 4
Hexanoic acid, 2-ethyl- C8H1602 144 N4 149-57-5 380 1115 +
2,6,6-Trimethyl-2-cyclohexane-1,4-dione C9H1202 152 N5 1125-21-9 411 1150 +
Benzoic acid C7H602 122 N5  65-85-0 422 1161 +
Octanoic acid C8H1602 144 N4 124-07-2 428 1167 +
Naphthalene C10H8 128 N1 91-20-3 450 1191 +4
Ethanone, 1-(3-methylphenyl)- C9H100 134 N5 585-74-0 450 1191 +
Tridecene C13H26 182 N1 2437-56-1 484 1229 ++
Nonanoic acid C9H1802 158 A 112-05-0 517 1266 +
Tetradecene C14H28 196 N1 1120-36-1 533 1284 ++
Naphthalene, 1-methyl- C11H10 142 Ni 90-12-0 549 1302 ++
Benzene, 1,3-dichloro-5-isocyanato- C7H3C12NO 187 N5 102-36-3 958 1313 +
Phthalic anhydride C8H403 148 N5 85-44-9 566 1323 +
2,4,6-Cycloheptatrien-1-one, 2-hydroxy-5-(1-methylethyl)- C10H1202 164 N2 672-76-4 593 1355 ++
Naphthalene, 1,2-dihydro-1,5,8-trimethyl- C13H16 172 N5 4506-36-9 600 1363 +
Decanoic acid C10H2002 172 A 334-48-5 601 1364 +
Biphenyl C12H10 154 NI 92-52-4 621 1388 ++
5-Phenylbicyclo(2,2,1)-2-heptene C13H14 170 N4 6143-30-2 631 1400 +
Benzaldehyde, 3-(chloroacetoxy)-4-methoxy- C10H9C104 228 N4 66267-38-7 635 1405 +
Diphenyl ether C12H100 170 N1 101-84-8 640 1411 it
Naphthalene, dimethyl-i C12H12 156 N5 - 643 1415 +
Acenaphthylene C12H8 152 N2 208-96-8 681 1462 ++
2,5-Cyclohexadiene-1,4-dion,2,6-bis(1, 1-methylethyl )- C14H2002 220 N4 T719-22-2 692 1475 ++
1,4-Benzenediol, 2,3,5-trimetyl- C9H1202 152 N5 700-13-0 722 1513 +
Phenol, 2,6-bis(1,1-dimethylethyl)-4-methyl-,methylcarbamate C17H27NO2 277 N2 1981-11-2 726 1519 +
Dibenzofuran C12H80 168 N1 132-64-9 734 1529 +H
2,5-Cyclohexadiene-1,4-dione, 3-hydroxy-5-methyl-2-(1-methylethyl) C10H1203 180 N4 4586-59-8 747 1546 +
Benzene, (1-propylheptyl)- C16H26 218 N1 4537-12-6 751 1552 +t
Dodecanoic acid C12H2402 200 A 143-07-7 758 1560 +
Thiophene, 2-butyl-5-(2-methylpropyl)- C12H20S 196 N3 54845-35-1 760 1564 +
2,2-Dimethyl-4-phenyl-2H-pyrrole C12H13N 171 B 80541-54-4 770 1577 +
Fluorene C13H10 166 N1 86-73-7 793 1597 ++
1(3H)-Isobenzofuranone, 4-methoxy-3-methyl- C10H1003 178 N4 - 819 1644 ++
1,1-Biphenyl, 3,4-diethyl- C16H18 210 N2 61141-66-0 854 1692 ++
Phenol, 4,4’ -(1,2-diethyl-1,2-ethanediyl)bis-, (R*, S*)- C18H22021 270 N4 84-16-2 868 1711 +
2-Nonylphenol C15H240 220 N4 136-83-4 874 1720 ++
Benzene, (1-pentylheptyl)- C18H30 246 Nl 2719-62-2 883 1734 +++
Benzene, (1-butyloctyl)- C18H30 246 N1 2719-63-3 886 1738 ++
Tetradecanoic acid C14H2802 228 A 544-63-8 901 1760 ++
Phenol, nonyl- C15H240 220 N4 25154-52-3 907 1769 +
Phenol, 2,6-bis(1,1-dimethylethyl)-4-ethyl- C16H260 234 N3 4130-42-1 914 1778 ++
Phepanthrene (14410 178 NI 85-01-8 924 1799 411+
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Anthracene C14H10 178 NI 120-12-7 934 1809 bt
Benzo(b)quinoline C13HIN 179 N3 260-94-6 941 1820 +
Benzene, (1-pentyloctyl)- C19H32 260 NI 4534-49-0 950 1832 ++
Benzene, (1-butylnonyl)- C19H32 260 NI 4534-49-0 954 1840 +t
6-Pentadecen-1-0l C15H300 226 N4 68797-95-5 954 1840 +H
2-Pentadecanone, 6,10,14-trimethyl- C18H360 268 N4 502-69-2 959 1848 +
1-Naphthaleneacetonitrile C12HON 167 N3  132-75-2 963 1854 +
Ethanone, 1-(4-phenoxyphenyl)- C14H1202 212 N5 5031-78-7 967 1860 ++
Pentadecanoic acid C15H3002 242 A 1002-84-2 967 1860 +
3,7,11,15-Tetramethyl-2-hexadecen-1-o0l C20H400 296 N4 102608-53- 970 1864 +
2-Fluorenamine CI3H1IN 181 N3 153-78-6 1013 1932 +
Phenanthrene, 1-methyl- C15H12 192 Nl 832-69-6 1013 1932 +
Benzoyl chioride, 2,4-dichloro- C7H3C130 208 N4 89-75-8 1023 1948 +
Hexadecanoic acid C16H3200 256 A 57-10-3 1031 1961 +H+
Dibutyl phthalate (DnBP) C16H2204 278 N3 84-74-2 1037 1971 ++
2,8-Dimethyldibenzo(B,D)thiophene C14H12S 212 N1 1207-15-4 1042 1972 ++
2-Phenylnaphthalene C16H12 204 Nl 35465-71-5 1051 1994 +
9, 10-Phenanthrenedione C14H802 208 N3 84-11-7 1051 1994 +
Octane, 3,6-dimethyl- C10H22 142 N2 15869-94-0 1089 2057 1
Sulfer 58 256 N2 10544-50-0 1097 2072 4
1-Octadecanol C18H380 270 N4 112-92-5 1106 2085 +
Fluoranthene C16H10 202 N2 206-44-0 1108 2087 1+
Triclosan C12H7C1302 288 A 3380-34-5 1130 2126 4
Octadecanoic acid C18H3602 284 N4 57-11-4 1149 2159 ++
Phenanthrene, 2,3,5-trimethyl- C17H16 220 NI 3674-73-5 1162 2182 ++
Hexadecanamide C16H33N0 255 N5 629-54-9 1163 2184 4+
Acenaphtho(1,2-B)pyridine C15H9N 203 B 206-49-5 1167 2191 +4
9H-Fluorene-9-carbonitrile C14H9N 191 N3 1529-40-4 1182 2218 +
Benzyl butyl phthalate (BBP) C19H2004 312 N3  85-68-7 1262 2367 +
Benzo[b]naphtho[2,3-d]thiophene C16H10S 234 Nl 243-46-9 1289 2420 ++
Phosphoric acid, triphenyl ester (TPHP) C18H1504P 326 N4 115-86-6 1290 2422 ++
Benzo[ghi]fluoranthene C18H10 226 NI 203-12-3 1295 2431 +44
1-Hydroxypyrene C16H100 218 A 5315-79-7 1310 2460 +
Benzo[aJ]anthracene C18HI2 228 N2 56-55-3 1324 2488 +H+t
Chrysen C18H12 228 N2 218-01-9 1330 2500 44
Bis(2-etylhexyl) phthalate (2413804 390 N2 117-81-7 1359 2560 e
Benz(a)anthracene, 9-methyl- C19H14 242 N2 2381-16-0 1389 2633 44
Benzo(btk+j)fluoranthene C20H12 252 N2 - 1494 2852 ++4
Benzo[e]pyrene C20H12 252 N2 192-97-2 1515 2900 +HHt
Benzo[a]pyrene C20H12 252 N2 50-32-8 1523 2915 444
Perylene C20H12 252 N2 198-55-0 1534 2940 4t
Dibenz(a,h)anthracene C22H14 278 N2 53-70-3 1709 3230 H
Cholest-4-en-3-one C27H440 384 N3 601-57-0 1758 3240 ++
Benzo(ghi)perylene C22H12 276 N2 191-24-2 1761 3296 +14
__Dibenzochrvsene -1 (24014 302 N2 - 2058 >3300 +
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