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150 -Butane 0.2 0.2 0.2 0.1 2.1 0.4
7-Butane - 05 0.4 03 0.3 3.9 0.9
Acetylene 1.5 0.6 1.9 0.7 54 15
1-Butene ND ND ND ND 12 04
n-Pentane 0.7 04 0.3 ND 10.9 2.8
n-Hexane 1.0 0.6 0.6 0.3 50 1.9
Benzene 42 2.9 3.5 1.7 9.5 6.6
n-Heptane ND ND 0.2 ND 1.1 05
Toluene 10.8 29 21 1.9 134 94
Ethylbenzene 3.3 31 1.3 0.8 1.7 15
b,m-Xylene 58 24 1.8 1.1 38 44
0-Xylene 2.2 11 1.1 1.0 16 2.0
n-Propylbenzene 0.2 0.7 0.2 0.5 0.9 0.4
0-Ethyltoluene
+f§gTMB‘ 13 1.7 18 11 2.3 21
1,2,4-T.M.B. . 24 2.0 19 1.3 1.7 29
C2~Cs 6.5 4.3 54 37 31.9 109
Ce~Cy 31.2 174 15.1 9.7 41.0 31.7
Total (Cy3~Cyg) 377 21.7 20.5 134 72.9 42.6
o 18
3001 1 41
16 fg
~ o &
£ 200 - E
- e 14 =
L
® 7
8 100} - 1y
50} - W
Y
01234 1§ 20 22 24 2 4 6 8 100
B4k ¥ (ppb) & O Boa ()
R6 FEBIEKEICE T 5 EES] B7 MEERBRENBREICB)AKERVEEDOES)

BRALKRIBEEE R U SR

B L, £2h5 200mich JTiZaBiciEks 5
2, 300mTREDTEEVSREBED SN, Th
it 0 ~25m LTI ORBROBADEELZU T,

50~ 10mE HIEBFFEVEEZELLSNEH, 200mft T
DOEBES#, BHED o BEICH T TOFEBO K
IR > TRILKESER L b EEZ B, AEHA
CBOTHERE LTZORESRINTH 6D EE
bhad. F/, <O 200mERrICB T 3 RILKFEDHER

(I B35 S )

i1, (BRSSO D HBIAS {, Total k5 BE
it EEOHKICTEE L B RO ASE S AED B
VPl EEEETED, MMEVETS 7.

3.3 FEBREBEILCEIZIEENIS

wic, WIEBORIICHE S RALKRIBEOSE N
DHEBEF .

FHEE I FRFOSSEE 128 210 DRI 8 B304, 108K 512
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%3 UEREREBEICEY SEEMRILKERE

(ppb)
aE 0m 100m
Ry B8 | smgs0sy | 108 126 | 815304 | 108 128
Ethane 14 1.6 24 2.6 14 1.4
Ethylene 1.2 14 32 9.0 0.6 1.8
Propane 0.8 1.0 2.0 3.2 0.6 1.1
Propylene 0.2 0.2 0.6 1.8 ND 0.3
is0-Butane 0.2 0.2 0.5 09 0.1 0.2
n-Butane 04 0.4 0.9 2.0 0.2 05
Acetylene 1.0 1.1 2.3 6.6 0.6 1.5
1-Butene 0.6 0.7 0.6 1.2 0.2 0.7
n-Pentane 0.8 1.0 3.2 48 ND 1.4
n-Hexane 0.8 0.9 2.8 4.0 ND 2.8
Benzene 43 5.1 7.6 11.6 3.0 3.6
n-Heptane ND ND 0.2 0.7 ND 2.8
Toluene 2.4 2.9 4.1 7.3 1.1 3.1
Ethylbenzene 1.3 1.5 1.4 1.2 0.3 08
p,m-Xylene 2.0 2.3 1.1 4.3 0.5 1.2
o-Xylene 1.2 14 1.3 2.1 0.4 0.9
n-Propylbenzene 0.4 0.5 0.3 1.5 0.5 04
o-Ethyltoluene
+1,3,5-T. M. B. 1.4 1.7 0.9 1.7 0.5 1.0
1,2,4: T. M. B. 1.6 1.9 2.4 3.1 11 2.2
C2~Cs 6.6 7.6 16.7 32.1 3.7 8.6
Cg~Cg 15.4 18.2 22.1 375 6.3 16.2
Total (Ca~Cg) 22.0 258 37.8 69.6 10.0 248
EE 200m 300m
R4 il | segsosy | 10B% 128 | 8E¥304Y | 108% 1284
Ethane 1.8 1.3 1.5 1.3 1.4 1.5
Ethylene 39 0.7 1.5 0.6 0.9 1.0
Propane 2.0 0.7 1.0 1.5 3.1 1.1
Plopylene 08 0.1 0.3 0.1 0.2 0.2
iso- Butane 0.9 0.1 0.2 0.1 0.1 0.2
n-Butane 1.8 0.3 0.5 0.2 0.2 0.5
Acetylene 2.9 0.6 1.2 0.6 0.6 09
1-Butene 1.0 0.2 04 - 0.1 ND 0.1
n-Pentane 35 0.6 0.8 0.3 0.5 0.6
n-Hexane 1.9 0.8 15 1.1 0.6 1.9
Benzene 36 31 1.7 55 2.1 1.1
n-Heptane 0.3 0.1 0.2 ND ND ND
Toluene 38 18 28 1.1 1.3 2.9
Ethylbenzene 0.7 0.5 0.5 0.4 0.3 0.5
b, m-Xylene 2.1 0.7 0.9 0.7 04 0.8
0-Xylene 1.0 0.5 0.7 0.6 0.4 0.8
n-Propylbenzene 0.6 0.2 0.1 0.6 0.4 0.6
o-Ethyltoluene .
+1.3.5-T. M. B. 1.0 0.7 0.7 1.1 0.5 1.2
1,2,4- T. M. B. 2.3 1.5 2.3 2.3 1.3 2.1
Cg~Cs 15.1 40 6.6 4.8 7.0 6.1
Ce~Co 17.3 9.9 114 13.4 7.3 11.9
Total (Ca~Cyg) 324 139 18.0 18.2 14.3 18.0

25
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BrcEREL 7278, COHOSKRIIR TitRLIck DI,
BIH O BED S BB » I TRESSBICETL, Bl
5 2m/sec PIFE§gh -7,

RALKBBEOREHEEL £ 31T, £/, ZDTotal
BRIBEE & [IBOEEMNAHOBEESAK 8 KR LT,

Zh SO ED SR 8 Br30sic B Tid, RILKFE
OEBEEN 100m (LICEEL, WERBOFRIED
b, £ U TI0RHCI BRI EE L, SRR
{LRFEEIFD Lih, 100mMEL D EVERICS
DWTEBESFIRLTED, 830D O h - EBEH
BEBNER LT &% ShhsbEl. Bic, 128t
LEFHTHENSER LD, 2O8HIIEED LRI
WIERED T 2EHAR L. 58, KBRSV TIE,
4R 8 #3043 & 10BHT BB O R HSERD Stz b3, 120
KRBDHONIEL B -1z,

LT AT, —fBicHizBoER, FEOBETE, B
B E 2m T OB THE D, 30~50mDE—
RBEEHGEN T, 150 ~ 200 m 1TV P B fiedit iz s
BEXETEEEDLNTVS.

#->T, BEEBODLITORFI BT HRIKRERE
BERTZERSA SN ERERE LT, YEORE
AR BTl LR I SRR ATER S, RILKFE
DOEEADLEDBMA SN TGS 210 LB SN
Hic, RILKFEOHERSHI PEBOREBETLBI
BFEL, BT 100 ~200mfhEiIcELI-bDEEZ
S5h, HOHH, KBOLRE ESICHEBIIBRETS
ZED@EH oI

3.4 KRERTEERALKERER
BRI B O THRILKERAD 5L, =5 L YOBKER
WAL Tz F Ly /s vk v viBE L ORG

ZREL, briow, RER, NSO SNV—-THT
HHERCEETF UV VDBENRENT EBELHEL
300r 04 300f

H
¥
HE
E Moo
& i
pg 100 d
0 - 80 80

Bk # (ppb)

H8 NEERERRRICET 3EENRILKE
(Ca~Cy) BERUSEDEH
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I ABFEH N 13
0.6}
e o R
8 "/o o)
v O
L 04 2oftoERR Lo
@) pmTTITIN N
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FLE: 9\\__9','
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ALk #F (C2~Co) (ppb)

B9 RIbkFE (Ca~Cs) iRIbk#E (Ca~Cq)
ERIbAFE (Ca~Cq) DR
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N N8 o
AN
?4\ af itﬁﬁ@i__
N S oy 7
A | .
ool (I
H z oo Em
(o g™
0 3
x & » (ppb)

B0 zFvy /sy viExsy v EOBE

7z.

Z CTERF BT, SESNREKFEOEHR S 2
/ Total 53t & Total k4 E DER R FzFL v /2 ¥
VHE T8 v & ORRE R O — BOMERSRE A
TREL, zo#EEL2X9, K10kl

FDFER, EHERRS/ Total 453 & Total /% 43 @
BARIL, WIRERTE 2 NLIADOERTE TR
IR HEEA R L, SEERiICBOLTIHE
BRSO D B E BB RE 7.

Hic, MoleRmLizkdie, =FLrv/
Ty vET sy v EDORBRTIS, EMEE,
WL R Z OO BT L 3 S v—T i
ST AT EMTE, WEREFTRZOM
DERrIC I U TR  OEEI IR
WiEERL.

ThoDT EHS, BEEFRICHEVTIR
BHEEDD 5B F Ly EORLERIR
ORI AR kR D F L,
RpZz0mOER LDEL, #HEMEDR
BEZOFEF» SHEH S iRk FEiE,
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BIHOEED O+ ENFEZIBVEEEEL TS
b LS.

4 ¥ & &

B ROmEIcE L TEESN T 28F o -7
4 AFEAL, BTN ESRESTORRERILK
HAEERMEEEE LT, KREEEIC X 2 EERRE
P[RR OZ ORI OV TREL

ZOFER, BREEICET 5 EEIIREKRBEILSE
BERTBICH-TRAOT B EmERL. i, Kb
KEHR TR ERSRENRILKBRORBESEETH »
fo. —7h, REHROEERIBEMNE, SEEITIEE
NPADEFTIC L THEBEICERL, KETRORRE
FBHEOBEL~VIGELTEY, TOBERME»S
100 ~ 200m fHEic BN 7. £ LT OESEEFRSE
DOFREESIBHE L. Bic, FERCEVTR,
(B s D Total R iT 52 EEFEL, i, =
FLv,/ 1y O EERRBERNFNC EBED S
.

CNOOERMS, Bk SFI MY T IICE
WTRHIC LK BESOBEIEC BIERSLILE
B2y ohdERERELT, EEHKEYEREDERIC

L0, BREHHSERTEIEICLBTEBEL DN,

27

Bok, AREIEERA 79 =4 ZFA LD,
RESLNIC EIRE 20, B HFIORE bR E £
D, T, BENAELHFCIEESGEBATHS
LREVEHD. 5%, BOSELAA Y- YEERAL
1z & DREEIABFIC & - THEBERBEOARKHELIRE
OEEE JFRFT 5.

1, REBEICHFENI BRIV R
R etic ECHEEET 5.

4 it

1 BEE % £, BEESL BARSE, BIK
o EEAETRIER, 12, 28 (1984).

9 FBk, SEEE & BIKS : FEL
12, 35 (1984).

3) AGERAEGRLESNERLE | ASHRR
BAYET w2, p.65 (1965), (o).

4) hBEM, 2R E R CBEELWEHOEEA
D 13, BkEA+Fvs v (B, p. 140
(1981), (HEEALERA.

5 EEEM : UNGHE, p. 178 (1975), CHAEM).

6) & 1, BEESL EIEE RNES : He
ELUNETRZIESR, 12, 23 (1984).

7 BAESE B, p.30 1978), (h).
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i 2 BFEE R No 13

ANk OoMBREMO B ICO>LTH

H

1 & L & I

BRI LD 275 S FHBANT O RE L TH
D, EBICEWT bBEESE bOmMBHERORE LT
wa Y A ke RA U i i B AR,
ESOERIC X - THBLEN S, Hic, RmIIFRERIC
B HIC R D BB SHARE S N B 10, BREE
BETACEIRETHS. DOy, Wi LB3MEIE
BORE LT, ZOBRREERT 3 C EIXATAFEESE
AMB. B, OB, REHEICONTORE
DAy o= b IS 7k, RLER, TEAFESFIC
SUTOWME? BB LN B, ChOEEREBEDHE
FimERSRE Li-bOTh D, koM
WMICEAT 2 EIIRBETH 5.

2T, F)IKRPOHBBRFEH RO BMBNEE LT 51
¥, BEDOMBESYOREHEAEKL LTERS
T3NSR OCBBEN & LTRAIh T 3
Perlite % AW T, HEBHRBIHEESRNCREWREL,
BT AR DV TREEZT 1. I ESREES
2702 b3 7EERAY, 20707 ST LAPLR
(RFED T a7 4 W5 — Ll RIS
25— VEEMERIC & - THERIL L Tl E B0 5 Fik
OWTRIE A O THiEGET 5.

2 £ B F &

2.1 HEHoBRR

BHMONREE D B AMBROEERSTHBIR
FEHC1o~CopDiRILKTR (FAY, vvFhy, FF
Ay, NIFAY, FrITFAY, RVITAY, ~F
YFHY, NTIFHY, FI7ITFTAY, /) FThY,
TA3H V) EAEY Y (k) TE%10mg/5mlErE
XD ICABL TREMERBRERRE L.

/e, Alick 3iEmiE5RoREEBES 15 1085

ORMBE (Fv Yy, {THl, Bh, AEHR BEM,
CEM, Tvyva4n, y—rvih, FEfEh, BEEE

B O A B,

¥ D B A & H B X

ZREL, ~FHUTCELIwW/VHBEILD L ICHEBIL
THEREEE & L

2.2 WREHEA
kho#ERHmOSBEBREAOEKE LTRHRALE
BiHicid, REHOBD TD 5 RIEKFZEEDIR IS K
EMETICENTETH D, COREDOTHRINT S
7o, £ 1R UL OREHEHNE REMERRIC
#L 7.
* 1 HAREHEA

. ZF@EHBE | rE

T W R A (cm?) (g/cm?®)
SIS

Porapak Q 500 ~ 600 0.34

Porapak S 300 ~ 450 0.35

Porapak N 225 ~ 350 0.38

Amberlite XAD-4 750 049

Tenax GC 20 0.14
WA _

Perlite 055

2.3 BIRMEEER

R1icRLAEIBAR Tmm, EX150mm D H F
ZH 7 LICDBDHT S Ry —vEED, SEERHER 3
mEzZFNEFNERETALKL. &K, ~FH »50ml
TUHR, HR7av b3 74 —Bx4 OV EBICED
fHg, EBEAHN A (25ml/min) % 8 U455 2 Bfl,
250 Cicits, BTAHAEBHAL LR, BELTRE
HELSAAB L. CoBOEFIC2/oRE 7 522
A, K1IORT &5 K BREHEREEHT T

COEBICREREFZESR | ml 23AR, FBEK
250ml% 3ml/minDEETHR FS . Rz, TORK
EWEZTEWOITL, CHIREZEAREBLEHNS 1
WEOCIKBR BB s/, KOT, BREWMET I~
vEmlEMA CREEREERNL, COBMHBEIRIC
REEABEEA R 7 0= b 75 TR K >THETT-

* Characterization of Trace Amounts of Spilled QOils in River Water

% Tagayasu Tanaka, Takashi Niwa, Norito Watanabe, Tetsuo Nakamura
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%2 HRI7o= b7 7%H

I B % #
Model Hitachi 163 FID
Silicone OV-101
Column 025 mm i.d. X15m
SUS Capillary Column
Column 60°C(3min) —>200°C(20min)
4°C/min
Temperature Injection 230°C
Detector  230°C
Carrier gas Ng1.3ml/min (0.4Kg/cm?)
Scavenger gas Nz 50ml/min
Flow Rate |ajr - 15Kg/cm?
H, 0.7Kg/cm?
Split Ratio 1:179

PlED T &5, KPICEET 5 RILKRORERHE
ici3Porapak QMBENTH 2L BbhiDT, LUTD
FEMC BV TldPorapak Q % BEMEMAEEL LTH
WacEEli.

iz, Porapak Q% R TA L - BRBEWHET ICBMZ
1mi/ficEBL 788 2/ 2 @RS ETRERCiw0~Ca

2.4 BEHWEARIOAVITIS TR

WS EE A% 1 U 7 W R P B HE UK B O R A
Bieon T, ThZh3~TuliF vy €5 ) — A7 4
Kk EAENEETR 7o V77 7alic Lz, AR
o2 b 7EMER2 IR

I HBMBRRUE R

DRALKBRIC OV TREHENRERD R 4ITRLI.

ZDER, I3I»OBOLNELDRILKREIC ODVTIT
o1 BEEMREORB RS LB L TCiole D VTR EM
ERUAY, BEEE~ M) v 7 2PREBDHSNLE -

7z.

3.2 Ak

SRS REREI MRS OBHBER S LT

3.1 pAbkEBERELERE

REFC 10~ Coo D RAL KT £33 RIKFEOBREREMNR
545 BEE LIRS B U Perlite (%)
Tk B REBEHRENR 70T S—— ® * ®
FFFADE— 7 EOHE, LK C10|C11]|C12|{C1s|C1a{C15{C16]C17|Cis|Cro | Cao
HE 3R, & |Porapak Q| 104 | 114 119|110 [ 102 | 112 | 104 | 103 | 93 | 93| 99

Porapak Q (3> FHLOBILAK 5 |Porapak S| 78| 97105 |103| 76| 77| 75| 85| 80| 68 73
FICHLTHREHELEHEE gy Porapak N| 0| 0| 0 0 0f 0f 0] 0] 0] 0} 0
BEMRLHED Shic. LhL, - Am;g%{f 87| 57| 90| 88| 99| o1 |103]|101| 99| 52| 93
Amberlite XAD—4 22U Pora- B |Tenax Gc| o| o] o| o| 90| 96| 90| 85| 78| 73| 70
pak S l3Porapak Q I L T P
ETEETH D, RIVKEF T spyPerlite ol ol o| 9] 50| 65| 80| 89| 85| 87| 81
ot U C B RS RMER L R
FEREM» T x4 BEmhR{bkEDPorapak Qi &3 BREMELNE

7z, Tenax GC KU Perlite B O#E $ | Cuo|Ci1|Ci2|Cis|Cius|Cis|{Cis|Cr7|Cis | Cig| Cao
EDFROBUARORABR WS sRe) 52| 93103104 (102|105 | 105 {105 [ 105 | 104 | 103

%%ﬁ’ﬁﬁf& 27,
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IFNE—FIN, RVEV, ~FHY, NP VEDH
B S—RIcHO SN TO 308, KBTI, ~F4 v
HAIERIKBO S AERBEICIREShTH A T &
5, ~FYUvERVWLECELEL, ZOBERBICOVTHE
Bl TOBBEIR2ICRLIZ LR, ~FH4 82
ml TIZiE 100 BOBEHEHSE S0 T, UTF0ER
KBNTE, RE2EEMBELTAEE~+Y VE% 5ml
EL7.

100

80

60

BIHE (%)

40

20

L 1 ' 1 L
0 1 5 810

BEHA~F & (ml)
B2 ~FyrEERIGKEBHEOBG

3.3 HEAHEORLARESMERE /Y~

WREEHR I 0< b 75 A EORIKRDRS <5 —
vELTHIET A EiIckD, ik, 2= 75 ah
S BEEIICHITE LT 8 O 2 MR L T Hskd
B5LLNTES. COBOFEEBANT nlHORS DS
12 5RKE 8 — VALK TEDTEE, (DRICRYT
£515 n BRI BB ~2 F L OBIKE L

B A BFESR No 13
WE LTy — VLR E RS A5 NBENTES. T
DBAC BT 5,90 — VELERE, ()X TEDbENBY,

SAB = COSﬁAB

n
/2 Pai* Pei+1a%n a3

n n
/ (iilpAi2+xAz+yA2><l._1pBi 2+x132+}’52>

SAB: E¥IA, B vg — vEEUER

D HEIA, BORSHR~NZ FADIES
AEE (e - )

. DBl LA, BORIER Y4~
xB: AHA, BOWFHFIER x Off
yB:&HA, BOEFHEE yoE

(2)

0 aB

bai
XA,
YA,

2FD,Y — v FA—-DOBEIKE, <5~ Y
BRI EBY, BRAE Y — vERTIEEEEINEL
$h, BCRBBBHCIL0L13B,

72T, SEOEERMSERsSBONI AR/ ue b
77 & LORFEC 1o~ Co DRALIKF E— 7 Fic o
THAFOAS 100 £753 & HiciBEEILL /2%, ()R kb
28y — VKEAMRE KD, FOEREBESIGRLIZLESD
i<, ABEM3ISAKRCBER3SEHIIOTNLERLD
& — VEERRIZ 08 EER D, MHTHULTHS
TEERLI.

UL, BEHEINBW T, EROREMIsLE
TEHCELEESNADOT, 2BHEOMEESL -idR
BEER L, MBI RIZSTEBI >V TRITLE

TmE AEmE 1 : LIRS (BRI LTHERLE
WEEHZ OV, THmB BN AEME D SEHmED

THbshz ", ®
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~Ny— VEUERsEEERL, BE&LULHEEILZORE
Bl S BRE --METHZCLERLTVS. TOL
ERFHEsEROMETERIN T 35, £
OHRHET EICHIET S C L 3FEFICREES BT
EERRBLTNS.

wic, MEOBEUEOHMARB{LT /DT e

3

75 LAEEHR LT 3R L. chiud vy — REEgE
() DBBMER T 7 0= b5 2% AR, BEEERICE
URIEEL b D Th D, 050.2DKETAEM, B
BHMRUSHAEBMNY 525 — 2R LB &
MWHHLLTH B,

F/-, 0OKENKEVE AT, HEHESINISE

x5 KELQWEO vy - RNRE

(F& - ¥y — VHEQERITS, LB - BREETS)

1 2 3 4 5 6 7 8 9
1 #H 7Y v 103 1164 1398 1394 1305 1248 1221 1218
2 47 i 0.509 0931 1203 1200 1095 1105 1047  1.064
3’ i 0.395 0596 0367 0342 0240 0338 0293 0344
4 A F ik 0171 0359 0933 0057 0144 0383 0404 0433
5 A B i 0175 0362 0941  0.998 0143 0385 0401 0434
6 A # 0262 0458 0971 0989 0989 0287 0292 0329
7B ® 0317 0448 0943 0927 0926 0958 0078  0.080
8 B ®E i 0342 0499 0957 0919 0920 0957 0996 0.067
9B & 0345 0485 0941 0907 0907  0.946 0996  0.997
10C & il 0.363 0487 0884 0825 0824 0878 0973 0973 0978
0 zvovtin 0325 0361 0609 0548 0536 0609 0769 0764  0.790
12 B i 0329 0390 0522 0370 0370 0463 0679 0687  0.713
13 F & 0.422 0440 0553 0385 0385 0482 0696 0709  0.733
14 5 — € v il 0456 0457 0558 0382 0384 0482 0695 0709  0.733
15 # ® 0470 0464 0545 0363 0365 0464 0680 0696  0.719
16 4T+ AE 0369 0770 0944 0865 0864 0912 0830 0900 0890
17 % M ah* | 0147 0243 0887 0987 0984 0964 0905 0889 0883
18 % W WYYl 043¢ 046 0548 0374 0376 0473 0689 0702 0727

10 11 12 13 14 15 16 17 18
15 v oy v 1199 1239 1235 1134 1097  1.080 1192 1422 1121
2 4T i 1061 1200 1169 1115  1.095  1.087 0691 1324 1108
3 B i 0484 0914 1021 0984 0978  0.993 0334 0479  0.990
4 A B 0599 0989  1.191  1.75 1178 1199 0525 0160  1.186
5 A ® i 0601  1.004 1191 1174 1176 1197 0527 0178  1.185
6 A B i 0498 0915 1089 1067 1067 1087 0422 0266 1077
7B #E i 0228 0693 0823 0799 0801 0821 0494 0437 0809
8 B & i 0230 0700 0813 0782 0781  0.800 ' 0449 0473  0.791
9B & 0206 0659 0776 0746 0747  0.767 0472 0486 0756
100 C & b 0581 0631  0.607 06l 0629 0573 0650 0616
A2 0.835 0515 0510 0529 0543 0909 0996  0.524
12 BE h 0.807  0.869 0137 0189 0212  1.032 1215  0.54
13 F #® 0821 0872  0.990 0053 0081 0995 1202  0.024
14 5 — & v il 0819 0863 0982  0.998 0.033 0990 1206  0.035
15 # ® 0808  0.855 0977 0996  0.999 1002 1229  0.059
16 4Tih+ A & i 0840 0613 0512 0543 0548 0538 0643 1.001
17 % i wh* | 0795 0543 0348 0360 0356 033  0.799 1214
18 % H ™| 0815 0865 0988 0999 0999 0998 0539 0348
o ABTERDI ex  SESUETINTKES
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Spectrophotometric Determination of Vanadium in Fuel
Oil and Stack Gas Using 2-[2-(3,5-Dibromopyridyl) azo]-5-
dimethylaminobenzoic Acid

Takeo Katami and Tomokuni Hayakawa

Gifu Prefectural Research Institute for Environmental Pollution
Masamichi Furukawa and Shozo Shibata

Government Industrial Research Institue, Nagoya

Vanaiium (V) reacts with 2-[2-(3,5-dibromopyridyl) azo]-5-dimethylaminobenzoic acid in
aqueous acetone solution to give a blue colour with an absorbance peak at 640 nm. The colour
in aqueous acetone solution was stable and the system conformed to Beer's law ; the optimum
range for measurement in 1.0-cm cells was 0.05—0.5p.p.m. The reagent was very sensitive and
reacted with vanadium(V) to form a 1:1 complex. The apparent molar absorptivity of the
vanadium complex was 5.95 X 10* 1 mol~! em~!. Common anions and cations did not interfere.
Interferences from copper, iron and nickel can be avoided by using the 8-hydroxyquinaldine
extraction method. The proposed method is simple and sensitive and has been applied to the
determination of vanadium in fuel oil and stack gas.

Analyst, 109, 461~463 (1984).
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Extraction and Spectrophotometric Determination of
Nickel in Coal Fly Ashes and Stack Gas Using 2-[2-(3,
5- Dibromopyridyl) azo]-5-dimethylaminobenzoic Acid

Takeo Katami and Tomokuni Hayakawa

Gifu Prefectural Research Institute for Environmental Pollution
Masamichi Furukawa and Shozo Shibata

Government Industrial Research Institute, Nagoya

2-[2-(3,5-Dibromopyridyl) azo]-5-dimethylaminobenzoic acid has been shown to form a stable
blue complex with nickel (II) that can be extracted into chloroform. The reagent reacts with
only a few metal ions. Interference from iron can be masked with Tiron and other interferents
can be removed with EDTA. Microgram amounts of nickel in coal fly ash and stack gas have
been determined satisfactorily.

Analyst, 109, 731~733 (1984).

Spectrophotometric Determination of Copper with 2-(2-
Benzothiazolylazo) -5-dimethylaminobenzoic Acid

Takeo Katami and Tomokuni Hayakawa

Gifu Prefectural Research Institute for Envivonmental Pollution
Masamichi Furukawa and Shozo Shibata

Government Industrial Research Institute, Nagoya

Spectrophotometric method has been developed for the determination of copper using 2-(2-
benzothiazolylazo) -5-dimethylaminobenzoic acid (BTAMB) as a sensitive and selective re-
agent. The reagent reacts instantly with copper (II) in a aqueous acetone solution to form a
blue complex (Anax. 650nm) over the pH range 2.5-5.0 and the complex is stable for more than
24 h. Under these conditions, the selectivity of the reagent is excellent and most metal ions,
except nickel, do not interfere when sodium fluoride is added as a masking agent; a further
advantage of the method is that an extraction procedure is not necessary and the analytical
procedure is therefore very simple.

The proposed method has been applied to the determination of microgram amounts of copper
in pond and river sediments and aluminium alloy with good precision and accuracy.

Analyst, 109, 1511~1512 (1984).
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Determination of Trace Amounts of Siloxanes in Water,
Sediments and Fish Tissues by Inductively Coupled
Plasma Emission Spectrometry

Norito Watanabe, Yutaka Yasuda, Kunio Kato and Tetsuo Nakamura
Gifu Prefectural Research Institute for Environmental Pollution

Ryozo Funasaka and Kohei Shimokawa

Gifu-ken Public Health Examination Center

Eiichi Sato

Yokaichi Hygienic Works Association

Youki Ose

Gifu College of Pharmacy

A simple and rapid method is described for the separation and determination of or-
ganosilicones in water, sediment and samples of fish tissues, using inductively coupled plasma
emission spectrometry. Organosilicone extract with petroleum ether is evaporated to dryness.
The damp residue is dissolved in methyl isobutyl ketone, aspirated into the plasma.
Optimisation of gas (plasma support, coolant and carrier) flow-rates and plasma height are
discussed. Detection limit (26) is 0.0lug ml~! for organosilicone and is adequate for
environmental samples. Precision of the proposed method is 4.79% for river water, 10.8% for
river sediment, 1.2% for sewage sludge and 13.3% for fish tissue.

The Science of the Total Environment 34, 169~176 (1984).

" Distribution of Organosiloxanes (Silicones) in Water,
Sediments and Fish from the Nagara River Watershed,
Japan

Norito Watanabe, Tetsuo Nakamura and Eidi Watanabe

Gifu Prefectural Research Institute for Environmental Pollution
Eiichi Sato

Yokaichi Hygienic Works Association

Youki Ose

Gifu College of Pharmacy

Silicone (organosiloxanes) contents were measured in samples of river water, river sediment
and fish muscle from the Nagara River watershed, Japan. Silicones in samples of water from
tributary rivers ranged from 2.0 to 54.2ugl™" while two sediment samples contained 0.3ug g™’
and 5.8ug g~*. Average silicone contents of fish samples were within the range of 0.36 to 0.89ug
g~!. High levels of silicones were found in domestic waste water, effluents from dyeing factories
and a sewage treatment plant and in their sludge. Silicones used as antifoaming agents and
polishers for automobiles are identified as sources of silicone contamination in the aquatic
environment.

The Science of the Total Environment 33, 91~97 (1984).
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Bioconcentration Potential of Polydimethylsiloxane
(PDMS) Fluids by Fish

Norito Watanabe, Tetsuo Nakamura and Eidi Watanabe

Gifu Prefectural Research Institute for Environmental Pollution
Eiichi Sato’

Yokaichi Hygienic Works Association

Youki Ose

Gifu Pharmaceutical University

The water solubilities (S), octanol/water partition coefficients ( Kow) and bioconcentration
factors (BCF) of four polydimethylsiloxane (PDMS) fluids covering a wide range of molecular
weight were measured. It is shown that a previously described correlation between S and Koy
for organic chemicals may be invalid for PDMS fluids ; an alternative correlation is proposed.
Some PDMS fluides tend to have a bioconcentration potential in silver carp.

The Science of the Total Environment 38, 167~172(1984).

Adsorption and Desorption of Polydimethylsiloxane,
PCBs, Cadmium Nitrate, Copper Sulfate, Nickel Nitrate
and Zinc Nitrate by River Surface Sediments

Norito Watanabe

Gifu Prefectural Researh Institute for Environmental Pollution
Eiichi Sato

Yokaichi Hygienic Works Association

Youki Ose

Gifu Pharmaceutical University

An investigation into the adsorption and desorption of polydimethylsiloxane, PCBs, cadmium
nitrate, copper sulfate, nickel nitrate and zinc nitrate by river sediments was carried out using
either a frow-through system or a semi-static system. The material balance in the sediment
compartment could be explained by the equation, dCs/dT =K,Cy— K,Cs. The adsorption rate
constants (K)), desorption rate constants (K,) and concentration factors (K\/K,) were
calculated. For hydrophobic chemicals, the K,’s were independent of water solubility, but the
K,’s were relatively related to water solubility. For both hydrophobic chemicals and heavy
metals, the concentration factors per fraction organic carbon were similar to the soil sorption
coefficients (Koc), expressed on an organic carbon basis.

The Science of the Total Environment 41, 153~161 (1985).
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HE 1 TEAFERE, 740" FEERC ZRIESAHIC &5 AEHR
(s S TR RS R AT ) (#g/B/100cm?)
e TEA F #& & 7T ov b )P K& .
HiER Bl NO, SO, SOx F Cl HCHO| NO2 SOx F Cl SOx
FaF0s8EE108] 229 28.5 226 2.1 21.2 245 32.3 185 09 141 200
118! 236 55.8 176 0.8 225 36.7 36.2 203 1.0 138 236
128 280 46.8 185 0.7 18.0 40.0 36.0 179 0.8 11.9 275
5081 Al 216 36.9 179 156 162 38.3 329 206 19 9.7 235
2 Bl 252 56.7 194 0.2 176 119 198 198 07 72 330
3A 11 38.0 160 0.8 19.1 12.0 16.1 229 0.8 8.1 210
4 A 163 390.4 169 0.7 24.4 24.8 8.4 196 0.8 26.9 216
58| 125 70.7 124 05 30.0 475 149 445 0.2 32.1 230
6 Al 173 61.8 479 0.7 43.0 195 186 907 0.3 24.5 604
7Al 138 30.0 170 1.3 46.3 6.5 12.7 306 05 246 291
8 Bl 126 32.0 174 0.2 64.4 164 146 244 0.2 615 246
9 Al 21 42.0 187 0.9 33.5 230 272 230 0.8 305 195
A | 198 45.0 202 0.9 29.7 25.1 225 294 0.7 22.1 272
CRIETRET)
IBFN584E10A] 229 50.4 200 5.1 55.8 46.5 39.1 415 54 36.7 350
118 240 78.1 327 3.1 62.9 549 38.0 408 3.0 36.9 438
128 324 62.5 344 1.7 75.6 56.7 52.3 334 16 46.0 416
sotE 1 Bl 301 51.7 375 42 80.1 56.2 40.6 440 4.0 65.3 415
2 Al 275 95.0 437 74 68.4 242 239 469 6.8 61.2 551
3Hj 183 60.5 433 4.9 36.7 354 20.6 440 49 34.7 450
48l 162 553 335 3.1 41.1 32.4 9.2 247 3.3 42.0 400
5H] 160 90.0 263 5.2 76.1 432 149 682 59 36.1 440
6 B 165 74.1 664 38 719 23.9 226 |1,010 36 29.3 906
7H| 146 63.6 210 2.3 85.2 12.6 22.2 548 2.6 32.0 380
8 Al 148 721 299 3.7 65.0 24.3 21.1 352 -39 61.1 489
9Hl 210 65.0 265 33 67.3 335 255 398 3.3 39.5 498
OB 212 68.2 346 40 65.5 37.0 275 495 4.0 434 478
(I BB SR BT A5 )
IBN58E 108 163 53.7 303 23.0 271 29.8 25.0 218 249 196 264
11A] 188 62.9 359 26.2 294 34.1 30.5 378 252 15.9 407
128 240 42.7 354 235 18.8 39.9 45.1 437 235 11.7 450
EOfE1 A 236 395 318 16.1 23.1 334 26.7 336 18.3 16.7 397
28 216 718 368 19.8 21.2 146 209 364 198 10.8 413
3Hl 143 70.0 311 19.1 175 25.5 15.4 318 16.4 14.0 365
4 Al 150 66.7 244 218 364 278 14.7 311 20.9 412 271
58| 100 82.9 194 245 489 368 6.7 581 234 29.6 334
6 B 110 63.1 461 25.0 31.3 225 144 661 235 19.6 496
7H 95 43.4 128 25.5 471 12.0 1.7 225 254 165 238
8 H 99 340 199 24.6 36.5 185 10.3 267 25.7 412 269
94 120 45.0 230 23.5 31.1 25.5 15.5 265 25.5 298 280
E B 155 56.3 289 22.7 30.7 26.7 194 363 37.6 22.2 349
) SOx 4 SOs HEE



42 B /ABFEH No 13
&2 F n 7k b 7)) 3
A OB O K 2 3 4 5 6 7

wON|[E  M|E N k| AVERL TS B
— B H B KB | E WS | NS | BNARE 4 B O | A&

B2 RURB4& Pt| mg |FE| mg |ME}mg || mg || mgiP| mg|ME| mg

R e

Dugesia gonocephala FITXLY| 6 16| 11 63 1 71 1 5 1 3 3 19

LN kY]

Physa acuta Hhekh 4

B8

Chaetogaster sp. rENIX:IXN—FE 1 0 1 0

Limnodrilus sp. 20 3 I Xn—H 1 43

Tubifex sp. 4+ IXN—5& 2 33

Bimastus parvus ?

Erpobdella lineata o4 vEN 31 382 1 78

IR =K

Hydrachnellae 1 0 1 0

Sperchon sp.

Lebertia leioderma ?

BEE

Gammarus ( Rivulogammarus) nipponesis Fart

Asellus hilgendorfii I ALY 6 49 1 8| 2 16

¥ i B

Ephemera lineata LAV EYHTAT

Ephemera japonica TIAPERY AT

Potamanthus kamonis X¥4ahThyay

Paraleptophlebia sp. PA 6 9 2 5

Choroterpes trifurcata tAbEfasray

Ephemerella sp. =T Hhrern—5&

Ephemerella basalis A FTHyar |17 956 7| 709 2 89| 8| 238 3| 147| 5| 291

Ephemerella yoshinoensis EP VA oS Ea-L AL 35| 2 9| 2 7017 134 50 18 | 4

Ephemerella trispina by Ia ey |10 801 1| 150 6| 272 5| 377) 30{1,152| 5| 176] 6| 182

Ephemerella sp. EB 1 2 2 6

Ephemerella rufa Th=FTHhra| 1 1 3 8

Ephemerella nigra JuefZh5a 38| 284| 2 8 8 77 4 69

Ephemerella sp. nay 1 8

Bagétis thermicus vanzanyay |1 46| 3 21 2 10 7 9]17041,119| 3 8113 58

Baetiella japonica 7 yxanray |42 55| 7 15§ 7 42|13 61| 16| 42} 14 30| 85| 518

Lson