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On the Difference of Ability to Produce Thermostable Direct
Hemolysin by Vibrio parahaemolyticus Isolated from a Food Poisoning

Miyuki KUNISHIMA*, Yoshihiro ITO*,Isao0 NAGANO*
Nobuo NISHIYAM A** ,Masayoshi OTA** and
Yuki MORISHITA**

Summary

In August 1992, a food poisoning due to Vibrio parahaemolyticus occurred in Ogaki city in
Gifu Prefecture. Two main serovars (O1:K56 and 05:K15) were isolated from the feces of
patients, and several serovars (O1:K56, O5:K15 and others) were isolated from the
caterer’ s food which may be the causative food. 38 strains (100%) of isolates from patients
and 12 (35.3%) of isolates fro;n the food were Kanagawa phenomenon—positive (KP")
strains. On the other hand, the several strains isolated from the food showed difference
due to KP-positive or negative in spite of same serotypes. KP~ strains out of these strains
were found not to produced the Thermostable Direct Hemolysin (TDH) or to possess the
gene (tdh) encoding TDH. This difference of production of TDH may be caused by the
mutation in the tdh gene, and these KP* and KP~ strains belong to the same serotypes

may be derived from same sources.
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Growth Inhibition of Tefrahymena pyriformis due to Water—Soluble
Food Additives

Kimihito OTSUKA

Summary

The effects of 11 water—soluble food additives on the growth of Tetrahymena pyriformis
(T .pyriformis) were investigated. T.pyriformis was statically grown at 28°C for 96 hours in
the 2% proteose peptone medium, which contained different concentrations of food
additives. The cell number was determined with Birker—Tirk cell counter.

The food additjve concentration reducing a 50% cell growth (IDs;) was obtained from the
dose-respons curve. These food additives, when their toxicities were assessed by their IDg,
were arranged in order of the intensity of toxicity: sodium o-phenylphenate (OPP—Na) >
thiabendazole (TBZ) > potassium bromate > sodium dehydroacetate > sodium sulfite >
sodium nitrite > sodium benzoate > sodium sorbate > sodium propionate > sodium
nitrate = sodium saccharin.

These food additives could be classified into three different groups of toxicity. IDsy for 7
food additives, when OPP—Na and TBZ were omitted, well correlated with LDs for them
in rats. OPP—Na and TBZ might be more toxic to T.pyriformis than to rats.

-3 =1

F b Tk A FORBEMEEVEEL LCIEEOKEEARRIYOBMIHEL RS . AR Y
MEIz2% T BT+ —RAT b VEMIEST T A FREEL, 28C, GRITGELEY, WMty
L ic. RN OB O &% 506 MM EBRE (Dso) THEME L 48, 300 oEEh
Too ANVPMT 22T 27 —F b YT A(OPP=Na)B IO FT7RY XV — A (TBDIEd - & b
POBMWEEA-L. 59 MDD EF b5 2 FIDsed OKBIE KD & 25, OPP—Nak
OTBZ MO R BIRIG & Bl o BRI B o T, & OZEDILAWE R\ 18, TEORICE B
HBIM D - 7. OPP—NaROTBZIZF b T & A F AL, BMOBHEET S C L BRE X i,

* IKBERAEBBEMER: 500 KEAH—-R4TH6E3IR
* Gifu Prefectural Health and Environment Research Center : 6—3, Noishiki, 4chome, Gifu

500, Japan
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B4 2fEcr DA VEBETh TEB LT 5.
E Db ESHFNGIANGCEEEREZLS bDTH
H, MIAFROLERLFKCERTIBELEMLTH
5. LihioT, BEENHOEECHT HHEEHE
RBZEBEDTEETHS. ChLERBWHOE
LUFHEDOT- D, BHEBRNRETbhTELY,
BMORECSAOSHERHELEL, AEERET
METh -k Th, BERDOBE, RBYEMRME
AR ATRTHSERBRERAT2ECOA =X
LAREDTHETH 1D, BEL LB THCEA
nTwiw, 7 b9 e A FiRg—oREEE KRB S
TENTE, MELREHTERTELLVIFRLS
5. FHRT b AFREMRORRESTH SR
DEBWEOIEBHE RV <V CRAL TV L
THEALEbS. '
F e AFRIREHYO—ETHH D, HFENRE

il

 IBELEMBANMIEEZEL, 731/ BROE

REDBSHHCELLTW B0, BELE,
RRAARSOBHFEZAVShTE . ¥, &
SRR VTIRT v b T28HBEET T2
FeAT 3 BEOMIE L WEERS S L Ebh T
59, ‘

SE, B4RlIBOKEERREMDCOWT, T
b5 e 2 FHEEET A HE A OTHRET 5.

BERAE
1. RE

Bl T m T — AT Ny, BERHEIRDIfco

HEOEE, 7o — ARFEHMEEE B, RERRK
RV,

RSN  EREEND D, HKNERFAEOR
W, KOUIEORZHFNGEER L. 7ot vE
FhUDL WEFIITL VYAEVEERY YA,
REEBT YU, BHEES LYY LA, BRES b
Yws, Fe Foffgr Y os, EREHY T L,
FTRY & —ARTEMEEEO B, REREEA
fo. Hoh ) v b U Y ARAFHER R B, RE&ET
R EFERL, AA T2 T 2 —AF R YUY
LAGBHGRIEB (BR) B, SRS VT,

= DMORER, WEHORERELER L.

BERBFR#E Nl

2. ARGNYBROER
FEREBGNYEBEREKCEBL AN L. &
B, FTRYIT—NMIEREEHT LB bBBLL.

3. EhopRl

TuFAE—ART b VA0g BKICERL, 14410
#, ZOBKRIONE100m=/7 5 2 akkAh,
115C, 157 HEEERE L. ZOREbCARTE
MG, 7 b T e A FROBEREA S I % T20ml
ELlk. LichioT, 7uFt—2AR7 b vORKRE
BE2% Lot

4. F b7 AFOREE

FFI e AFREBREREER, 552K T
Tetrahymena pyriformis WK% B iz,
ERwEID, BAERPOT FIEAFER2ETS
RFPA—ART LY, 0.2% B ghY, 0.5% 7 v

— A ESLERTCHPER L. THhbb, 500ml=F

7 5 A2 LEEH200mIF AN, F Ik AFEE
ik, 28CCIERHREE S L, WiEE M EE
(150~200%10°/ml). ZODF b & A FIEHRE L
EREDORBIRIMO A - IS 1 X 10Y/miic iz 5
Xy L, 28CCOCRREITR L. 0,
—I R B D B T L T

5. MR D

3. 7% N AT AT E FEREZL~2FML, 77
b A FOREHEB % LD 8, Birker—TirkmEREt
Bf R R WCEME T TR L.

HREIUER
1. ERApORY '
1. 1 EShof
HEWEDT + 5k AT 5HBOESWE,
R ORRRBKET 5 EBHEEhTH 5.
T b HERET CRBEDCH LU THRIEREHS
{, REhBEYZIHH, BRET CIRERKEYH
T, HROBSZHEEIRTIRE-TLS. ¥
fo, BHLELEMT AZWEOHEERAEERT DL, B
I EMAREREE L., 22T, TaFt—ART
FYOBERO0.5, 1, 2, AKX B, 2% 7=
F A= AT D VERR0.5 TN a - A B DHWE0.2
YRR RN Ll kg, ¥ 2% T unst—A RS
b Y EEHBIZO0.59 7 /v 1 — A B K U0. 2% BE R HiM &
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Cell number (X 10%cell/ml)

R 5 F

WO Lo oW T, MIARHEME & OBIR 23~z
V4B bl o TIBE LIEER, 4% niit— A~
TV, 2% FuFF—ART bV CEREYD
B ra—2EmE gl X U2% Syt —
AT b VEHTCR, BIEE UBEEEE R —
J, 0.5~1% T uFF—ART b Vg, e
FICET 5 ¥ COMBMRIE RO L TV
B, MESNE L, BEPRh ok, SEOERTE
THAEERCE L & EoMRE LT 508 EE
Thy, HERHEGEMIEHAREYAVWLEESE
Rbb, 287 nFt—ARS bV EEHLE.

1. 2 EHhoR )

Ho & MROMIEH OBERETE 5 b, 100
m=A75AaR2%¥7aFA—ART b VEHFIO0,
20,30,40,50mlA h, MBA%E 1 X10'/mlinz T
ZBALE Lic. =D, MREKOBTLE224RH T &1
Riz. 10mBFHCIlSRRH e ERBE kY,
T2RERE AR OB A B E B hic. 20ml s 30mlsE
TR 72~0CR R DRET, ¥ 40mlds & U'50mlsE
HTII96~ 144 I b T - T, MRS R
h, 208 I—-BLTWE. ZA75Rak AN
EHRENP VR E, BERKRImId L b OMEEIIY
Mlfe. UL, Mlsnsmdsicoh, MBI/
ey, BRERTAEAC S -, LR,
HIRRB R U e h 2 #8F LT 3B (B ERRBOR
) 2EE LT, 20mBgEEAV52 & & L.

S
S

10
I 1 Ll 1 1 e 1
0 24 48 72 96 7 120 - 144
- incubation time(hour)
Fig.1. Growth curve of Tetrahymena pyriformis

in 2% proteose peptone medium at 28C

BERFFRH N1 10

1. 3 F b5k FOHRHEEER

2% 7 mFF—ART b v20mlicT T A F %1
X10'/mlicin & 5 g L, MR %R i (Fi
g.1).
MBI 72N R T E R & e v 12085 R £ © imiE—
EBOMBEELZ#EL, FOBEBA L. LidsT;
SRR MRS —SE & 7 - Tl BIGRERT & L.
1. 4 515t AFOMECHT%p HOME
RRENGE N L LSRR, p HAEET 2 Wi
HNDB. 2T FEHoOpHEMBEOBEFBI OWT
AR 2% 7 a T A —ART b vERO p HE1IHE
BEED 5 WITIREKEL T + ) U AT4~8. 5175
Lictk, EEEARCERLE T AF0ER
pHIZ6.6EbATW3BH?, p H5~7.50%BHTIX,
WA X NEHR e - (Fig.2). LiRoTE
MmN E N o8, HEHOp HRZ BB H B
EERRER LI

100 r

Cell number (X 10'cell/ml)
S

Fig.2. Effect of medium pH on growth of
- Tetrahymena pyriformis ‘
2. AREIMGOT b5 e A FIHEICHT 5 HE
NESORBHFEND LM T b e 2 5%
B L, SBR%, MRECRHELL. REFND %N
27t o R OMRB S B L, St oREIE 2 EH
Li (Fig.3).
5096 ML E B BE (IDs) CHME OB X 25T 5 &
ANWPT7 2= T 2] —NF P TASF TRV
—ASRFEHY Y A>Te Fafifr b Y v A>H
WS b Y T ASERBS MY v LASRRER S MY
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Relative growth rate (%)

100

0 ]
0,01 0,

BREBIFRTHR Nl n

Food additive concentration - (mM)

Fig.3. Effect of various fool additives on growth of Tetrahymena pyriformis

Cell were statically grown in 2 % proteose peptone medium containing various food additives

at 28°C for 96 hours. Each value represents the average of three experiments.
Abbreviations; a(Q):sodium saccharin, b(A):sodium nitrate, c(()sodium propionate,

d(O) :potassium sorbate, e(@):sodium benzoate, f(A):sodium nitrite, g(ll):sodium sulfite,

h(=)sodium dehydroacetate, i(%m)potassium bromate, j(Em):thiabendazole, k(mm):sodium o-

phenylphenate

YASVYNEVEEAY TAS>TuEtX VBRI P YA
SHEEBEF MY VAZF oAV VI MY T ADREEKR
. Eh, CROERFMYEDDER 530 DR
chEERE, ThbbYy AV VF I VA, HER
FRY YA, TEEFVEEF MUY ARBEORVE
(IDol0~100mM), YNVEVERD Y ¥ 4, REEHRTF
FY A, TEREERF MY VA, EREFIYVOL, T
b Faflgs b Y oa, BRBDY Y ARREEOR
(Dl ~10mM), FTRVES—n&AN b7 z=N
T2 ) —NF kU Y AREHCEE(IDD. 1~1mM) TH >
7-(Table 1).

SretvER, BAETRELELLERCRIR
Xh, /xvEBERTREIRZY. SnetvRil
5 b T e AFChRABRCRBEEh, RREREST S,
Yoh)VF Y TARSy b, TAEY FREFE
RIch, EOREALRRENDE FRPCHE] S h
B, BEE Y v AREHOHELE > S MBI
REh 38, ABoRRFCEkEh, ThBAHRT
HELRELEWD., ChbDOZ &h LBEDOHWH
CABIEWE, KHSh TEBRLASZL0R, &
CAERBIEREWT, LT FHENLILOND
RoTWAHZ ERFHRENS.

Table 1. Inhibitory Effects of Food Additives
on Growth of Tetrahymena pyriformis

Food additives IDs” (mM)
Sodium saccharin 70
Sodium nitrate 68
Sodium propionate 29
Potassium sorbate 5.5
Sodium benzoate 4.3
Sodium nitrite 3.9
Sodium sulfite ) 3.8
Sodium dehydroacetate 1.6
Potassium bromate 1.3
Thiabendazole 0.16
Sodium o-phenylphenate 0.11

1) 1Dk was explained in Fig.4.
Each value represents the average of three

experiments

FREOEMEZRT Vv VBN Y v AEWER
TcHATuvBEALLIRK@MEL, In-BEk
B9, REEBII7 x=nT 5=V OREARCER
L, ERBE - TRPICEEZh B, F T4
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FOREWBRME, 73/ BAMIESSHHEIEHLT
WEiD?, YAEYELY Y AKLUREERT
YT ARF FSEAFRBWTLESBHERMLL S
CREEh3EBbh3. LT, ZhALZOD
WEIEEPICACGY, PHIHERE & o), BT
Bss & Bbh b, WREET Y Y ARRERY T
BWTA PAES Y MFERE] &8T5,
T AT BT IEEMEARMOBEC L Eb0
5. Fe Felfr b Y ARTASASHRERB X
UIER B RIS R BB LY, ML) vE
REOXBEBRT AT VIS5 —ELTHE L
BREILATWAS., Fe Fafs b Y v A, 5 b
FeAFRBTHIBELLAFOMEAERIFL T
2LEBbRhB. ANIT 2= T2 ) —AF MY T A
BIOFTRYET—NE, 9 MG IR
EODCRBCHES h, BEERBERLRE ko
PO, LT AN, FEIeAFTR, RBRLEAS
BMHOFTH - & bROBELRITECHE S AL
Fig.3). AN T 22T 2/ —AF PUTART y
FFORBAHMBERREERbE R &b hT
WED FTRY IS - NRERS— KB F TR Y
BTN LTHREh B Z &0 6%, EWRXBHEN
PReOMBEELBRELTWSLEBbh3. Tt
A FEBWTREGRERO b CR LIRS T B
TF b a—AP—HBORFEELEWDE, FELTL
THENTCHED. £OD, AN+ T2=2nT )
—NFPY DA FTRYES-ARRESBERT,
MR ERE LU CEESRET £ b0 5. #A
B2 5 ORI T BB RE OB B DT
AR, TV IR NVOFRARCHTE AT x
=NVT 2 ) —VODeBLBFTRY E T~ DD
2, Thth26peg/m(153 M), 59 g/ ml(293 x
M)THBERELE. FFI LA FRHT AN b
TSN T 2/ —AF YT LBIVFTRY LY ~
N DDwik110 # M, 160 M T - 7= (Table 1). IDs
DIEIIBEREL, BEFESRE L LD—HC BT
IRV, AN T 22T 2 —A(F PY DA
DWTR, FHE b HERTELTR L.

PR EMROW Tl T 5 &, —REBEOT
BRAESELHTH Y, BESE RDEORT,
b ERYBAERESTWS., 20k 5 RHARES

7 b

BERBTHR Nl

BOBELAKRTCh T, EZANEHRES Y Y
&, BRBANV U AOLD wBEOMERFRETH
58, b LR OREEHLD 5. BHERILT A
Fe P, 7 v, SERSLTHHCRIGT 5.
Eh, BVYRIBOOANT 4 FEEGERKEL, +4+
A7 2= b &l ) EERERERERMT 52 &0
BRTVLAD, WHEIZS &b LW T3/ BoMKH
BETETHHOTHY, HERACRIAEELLT
Pt 2 e D O EH BB BRI FET 5D, o
SR & D ERBILAH W EEERERIE S,
BEI NS LYY AORESRERONRSTES
EELEE, TR ATOMBIINHIR S LE
bhz. BEEBIY TLRE Y RIHEEROER S
HAHT 22 &m0P, FhFerFEHLTHRED
BECcvMEPIH LT3 DL Ebbh B,
3. 79 POEBEFREAD) EF P T A F
IDe® ks
HETLRF I e 2 FEAWTSEEELA,
TrIeAFDDEEL T v b (EO)LDxfE & ORI
LVWHEBDSB L EEBE L. 22T, R4 BH
He@bhics v b (BR)LDME LT F S5k 2 F
IDufEZ XA H L, 0% Rz (Fig.4).

x 100 ®a
13
~ ® b
ce

g 10
E
Y od
§ of e e
® he
&
!
Q
~

o/

0, . Y4 . i
0,1 7 10 100 1000
LDsy in rats ( mmol /kg )

Fig.4 Correlation between IDs in Teirahymena
pyriformis and oral LD in rats for nine
food additives

Abbreviations:see Fig.3.

IDs: Concentration of food additives in growth
medium causing a reduction in viable cell number
to 509 of the control after 9% hours of incubation

7 v M (1) LDED#HE X h T 5 98R AT MY

OWTOHEBEERD - & 2 A, ERRIFLogIDL=0.
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b A e L ORWMREBE R LT 5 & L BRS
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Determination of Dinophysistoxin—1 by Measuring 509% Acid
Phosphatase Activity Inhibitory Concentration

Koichi SHIRAKI

A practical method for determination of diarrhetic shellfish poison (DSP) was established
on the basis of growth inhibiting activity of the toxins against the Tetrahymena pyriformis
monitored either by survived cells or by acid phosphatase activity. The test was found to
be substitutive for the present mouse bioassay. ’

The purified toxin was added to 20 ml of growth medium containing ca.2000 cells/ml in
concentration and was incubated for 24h at 28 TC.

The number of survived cells were counterd to calculate 50% growth inhibitory concentration
(GICw), or the cells were collected by centrifugation, being washed twice with 0.5% sodium
chloride solution,and were subjected to sonic disintegration.

The activity of acid phosphatase in sonified supernatant was determind to calculate 50%
acid phosphatase activity inhibitory concentration (APICs).

The growth inhibiting activity of two potent diarrhegens,okadaic acid(0A) and dinophy—
sistoxin—3(DTX3), determined by the two methods agreed well and showed good
correspondence with mouse lethality.

Dinophysistox.in—l(DTXl) for T.pyriformis were equivalent to 0.5 mouse unit(0.025
MU/g of sample).Yet, the other constituents of DSP,pectenotoxin—1,—2, —6(PIX1,PTX2,PTX6)
and yvessotoxin{YTX),hardlyshowed the activity in spite of their potent toxity against

mise.

5 k5 v 2 Fi X Bdinophysistoxin—1,DTXIDERICDWTHRE L, & b ¥ Tpectenotoxin—6
(PTXE) 2T b # Lic. BiOIR > THAERFTY, 50%MABEEM (50% growth inhibitory
concentration, GICs) R UB0%EEE+R 2 7 7 & — EIEHILE(E (50%acid phosphatase activity
inhibitory concentration, APICx) &% ¥ REIEAERGEE L LEBRH L.

DTX1 @GICM, APICi3, 3t120.5MU(0.025MU/g) T—3, Liz. ¥ }=Okadaic acid(OA), di—

*BRRGREBETERN  KETE B4 TE6—3
*  Gifu Prefectural Health and Enviromental Research Center: 6—3 Noishiki, 4 chome, Gifu

500, Japan
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nophysistoxin—3(DTX3) ® GICx, APICkiL,

BERFETH Ml 16

1= Z22=9 PMU E—FK L. T

DTX1DHHOA, DTX3 LV ERETCOEENTRTH - .
PTX6Z MOPTXERRT FI AT RIBEAEHE LD T,

T L & [

THREABOATEIE, <7 ABFERBERE L
BhTwaH, <7 AOEGER L 3HUBEOEH,
—EFEOT T ALSRLBER L, BIECREEE
THZERE IR M PBRIEOTCHAR D 5.

X TEELR, BfeoflifET rS e AT EAY
TERBEORRBLE X .

BRI TT b 5 b A F ORIFER THIE R B (di—
arrhetic shellfish poison,DSP)ic & -« THREAE M
#H&h, ZD50%HHEEE(50% growth inhibitory
concentration, GICy) M1 vy xz=y b (MU)/20
miEEHic—H&L, EHRDSPRILBF ML ATF
DKM A R 7 7 & — I EE (50% acid
phosphatase activity inhibitory concentration,
APICy) d —T 5 Z &5 5GICw, APICuiZ & %
DSPoERETHRE LK. .
lﬁEiTkDSPKH,%??E@A?##4ﬁ{
P OREDOHER, Okadaic acid (OA) 2, Dinophy—
sistoxin—1,—3 (DTX 1, DTX 3) ?, Pecteno—
toxin—1 ~7, PTX 1~7) ??, Yessotoxin

(YTX) '258ah, oBERRREELTHR
HEXhTwa. :

Zh¥C¢rOA®,DTX3,PTX1,PTX2?
RUYTX?k2WwT, ##fLich, 48, HH
DTX1RUPTX6, 2WTDERILGI Csy,
AP ICoBU= Y REFABRE IR EAL, BEHO
REHBHH LI TCHET 5.

MHERURES®

1. &8
RERFEERETBAZ L vtE Shi Bl
DTX1RUPTX 6% . ‘
DTX1HB¥ RESBCDTX 1 2M2
IMU/ mloHRCHER L.

PTX6HBK:: BEAKHBEPTX6 %M
2MU/mIR020MU/ mlO BRI Lo,

2. BERUEER
B, BEERRT 7 X—€ (BAR) HIERE, ¥
BERUEBERELL, WROECALTHE.

3. EBOAE
ﬁﬁwaﬁﬁvWXﬁ%aﬁt;ot.

4. 7 b AFOMEIAEER

AR - T 1 CHRE L3 N %% hE1100m]
BRO=A7 523 CMLT, 0~1.0MU,/mik
PTX6i2, 0~20MU,/mlOEERRERTIEHE
Bl (A RIOml) L. ThAKF FI e AFOH
BEKO.ZmAEEXTREFROZAT7SAarERmL
(HEFE$R2000f8, miEOWE K 3) , 28T T24
REE RS L.

a) GICs
LEBESEBRCS. 7% R Y v ERE SIS 2
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Investigation on Water Quality with Aquatic Organisms in Nagara
River ‘

Akio OHE, Hideya MURASE, Yutaka YASUDA
Norito WATANABE and Yasuyuki NOMURA

A study on aquatic organisms including macrobenthos, epilithic algae and floating
algaé,has been initiated in Nagara River which flows into Ise Bay through the center of
Gifu Prefecture.The number of macrobenthbs spieces was larger in the upper stream than in
the downstream,and the water qualities shown as pollution index and biotic index were
evaluated to be nearly oligosaprobic state. The amount of chlorophyl a,estimated as the
amount . of epilithic algae or floating algae in river,was well reflected in the result of

chemical water qualities.
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A recent Trend of Fertility in Gifu Prefecture
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25.8%), fib5, WTIHK, KN - FARAECIHE
Ligw. —BAERERRCh, X, FEwRKE B
B, WTE vi3vEREHLLS0% oMM
BEa&sh, HHRREEERORE LBV ILEEL
BoTh5.
FER=VOVRMIFEDENC LY, =V IV
Lav o yBRACRREh, BAEHE vR=v Y
VERRBEIhTWE. v O VEEORARIE, ¥
Ve v B (¥£v+/ ¥ FRo,Ra,Rb,Rb,Re,
Rd,Re,Rei,Rez,Rhy, Rhy) 53 5. %1,
Panax japonicus C.A.Meyer, Araliaceae) DIRE %
BbwhkdF 7V =vovisrevy=voVvERR
FPBERTHE, FI Y=V IVORFIRF S
VYRV (F 7Y E=VI,ILI,N) T

bFR=y oY

bY, Thid=vovoRFPLEhsLin, 4
oD 1EE LTHRbAL., EHEMEEE L

T, HATERBEVFIAIATORLS, RECEE

POBAEIRE =V O VO, SEEBE) =YY
Y, BT, HBLRIBORLAIBEAD=VO VLD
D, FERECECRIEETHS. 2T, WHKRE
BT3B, =VIVEOWIRERERTh- kDO TH
&1 5.

2R FH *E
1 3
199164 A X b 8 Ak, HBTHBEAT S =V
v, RRATH T8, RERNRELSHIHLY
AEHSRGEAFL, BRIE L. =v o vt
Ric T RAVEDERE LUAFE~DMWEbRIT L
D, MR, EMEEELERICRLE.

2 BE¥EI/uxr+I5374— (HPLO) k3=
VOVHRFEFVER v FEOSERE
a XM

¥V ¥ FRby, ReBRil NS AHEY, R,
,Re,Rd,Re, REEEFRIZ 7 7 0 v Rk R &4 %,
EThERY VATV r— 2 —effBEL TRV
¥ v/ ¥ FRb,Re,Rbz;,Re,Rd,Re, Rf O REFER,
#R 1R L.

* OBRRREREPTER 500 BETH B4 TE6HIS
* Gifu Prefectural Health and Environment Research Center: 6-3, Noishiki 4 chome, Gifu

500, Japan
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#£1 AFELEAZ
REES £ESL AR A oy N EE B Hh, AFE
1 A B EFLABCK) FE - FHRE o}
2 A B £TLABUN FE - FHY c
3 A B fLe (X) ChE - EFHE C
4 A B K3 ) FE - FHE Cc
5 A B A HAUEHD D
6 AN B A A5765 ®E D
7 A B AE A5742 FE - THE B
8 A B AB vy bC hE - FHRY B
9 A B AB oy bA ®E A
10 A B s ny FB FE - FHRY A
11 A B s A3491 R - BEITA A
12 A B A& A3509 FE - HHE F
13 A & Ag A4523 R - FHE F
14 A B A8 A5135 FE - FHE F
15 A B AZ FHE - FHE F
16 A B =F3 =Ez] BAGEM) E
17 A B HAB4ETL HAEM E
18 A B s BB HZ&(EHM) E

b. BEHOTER

¥ v+ / ¥ FRb,Rb,Rc,Rd, REOFE T

BOKDTEb=bIVABEE (FTEF=FY L,
HPLCH, & 99.8%, v &%) %, ¥v&/

HO

%,z
OR:
ginsenoside — Re

ginsenoside— Rf

ginsenoside— Rg

! Ry=Rha-*Gle~

R:=Gle

: Ri=Gle£Gle—

R2=H

: Ri=Rz=Glc

®1

¥ FRg, ReDBIER1223.0%D T & b = b U AEEK

EBEEE Lic.

o EHEHE X UREHAR oL

¥ v+ /¥ FRb,Re,Rb:,Re,Rd,Re,RED = h %

ginsenoside — Rb;
ginsenoside — Rb
ginsenoside—Rc¢

ginsenoside— Rd

F V) v R ORISR

! Ry =Gle-2Gle—
Rz =Glc-=Gle—

* R, =Gle-2Gle—
R:=Ara(p)-SGle—

: Ri=Gle-2Gle—
Ra=Aralf)-2Glc—
IR =Glc2Gle—
Rz =Gle
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F R 5 %

NF5.0me O R REBECRY, A&/ —NVEBBLT
£mle U, BERERKE L.

=V OVIINERRETER AR E L, BT
0. 1gT o2 BEBERARLE. Chbr30% 7+
P b Y AEBEKSSmIE M LI5FRE L,
3000r.p.m. C105 &L BE Lie, & LFIKIZ50m]
A7 5 RAaRKEY, HEHCIZBITI0%T &=
Y ABH20mIB N 2 AR B L. & LWl e
Hb¥30% 7 b= b U AVBRCERCS0mIE L.
COIMIT O ERICED0% 7 b= b Y ABEKT
50mlé L, &RKEEE L.
d.HPLC4:f4:

HPLC¥%®E (880~PU, HE4¥) 1, TSKgel
ODS—80TM (5 pm, b—V—) ZFHELIELRF Y
VAH T A (4.6 X150mm) EEEHE L, £BEEL
1.0ml/4CH L, 205nm (875— UV, BA4H) ¢
WL, =vovdo¥ v+ v FRb,Ra,Rb,Re,
Rd,Re, B L URIERIT, ¥— 7 EHK & 5 E0RE
Wik TllE L.

BRBVH Nl 40

HREIUER

1 ZUSrOEhESE

=YUVE, B BAR (REELMGD , IR,
ERE KRR , BFR LT hECRESH,
EHERNEEEROTONLL LR LD, TOREALR
HMBEMIEhTw5. ¥, BATHTHETS =
vovid, FEE 5K, BEL) , BEEOCLDT
70—80% % 50 5.

BbtE Lic=v o v o, 18%fhhERE 712
#wis (FH11, BEIL1) , BEEN2KE, HAE
HABGE (REFR4) Thok. 5ARBLERD
BhhTwk=vovid, L858, HB1%ET,
Fle, HBOS L IBRBRET L=V OV Th-ot.

RAGwcid= v o v ol MR, #EVGEEY—
PBEVEEL, LIZLERPEEND 2 —5FK0MKR
S L, £¥5—20cm, FHTR0.5—3m, FHEIE
BEBE—RRKBAELEL, RLOLRUMBOMR S
5. FREHROCLLVATACRERHT TS
EHHD. FHHIRIFEFEESL T, REBBEZEL, ¥R
BoMRBETHS. FRIBRLCEWEDD,

#£2 #v+/¥YFRb,Rb,Re,Rd,Re,Rf ,ReD 7+ b=+ U AGRIC X 358

T b=bUAER

f B B M

(min)

uk Rg: Re

uk

Rf Rb Rb,

40.0%
39.0%
38.0%
37.0%
36.0%
35.0%
34.0%
33.0%
32.0%
31.0%
30.0%
29.0%
28.0%
27.0%

Fbr b
! I
I I

A et e B

2.78
3.16
3.54
4.84
5.54
6.10
6.12
7.35
8.82
10.21
12.53
14.77
19.52
25.08

RZE
R
RE

3.67
4.34
4.99
6.89
8.52
10.52
10.61
15.14
21.29
28.47
41.59
72.15 -

QO WWw oo~
NO OO0~

26.0%
25.0%
24.0%
23.0%
22.0%
21.0%
20.0%
19.0%
18.0%
17.0%
16.0%

oo |
CO COCO D) LD DN DN =

[+2)

STWONO0N

RxE
R%
R%xE
13.99
17.41
24.99
40.59
54.98

=
O =3
- B
n O

24.10
32.18
40.83
49.54
64.99

35.46
38.55
53.46
75.18
92.17

I

|

uk © unknown
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¥ R 5 &

BRIZFDH T H L, BEeRE L. | LEHEL
Twb., =V VIREDK B, KROBELLER,
WTEhORE A RFHRBICHES LTV, mhne
R bEMOEE RIFITE I oI

T REEOARIIR, RE, EhIRHORANR
WHEZERDHY, SEORETIRYERD b -
fe.

2 ¥t/ FBEORTER
BEELOFEIC LD Y4/ v FEORE LR
L=, TSKgel ODS—80TMAFIR L1 5 & TH
EBERAST Ll A, ¥—20HBAERDT
BiFc7u< b5 a0EBLRhh T
£ TI0—90% DT & b= b U AERE10% R TH
B, BEEAROBRIET L. LORR, K2k
mLllkdie, 15—40% DRl — 2R Ebhi. &
O% 2 LRIKHRCRE L, SEROSH (Ris
B5R) %k», ¥V 4/ ¥ FRb,Rb,Re,RA,REDOH
BII234.5—35.5% DT & b= b Y VEBEES, ¥V
7 ¥ FRg, ReDREI1322.5—23.0% D7 & b= b
Y ABRIBHEEHTHE D8 Gh ot Ei, i

BERPITE dal 4

K20% LAOK DT & b= b Y MEREA RS TV
v M BB Lt BUERER S 205nm O SRR T
by, BREEOOLTLEELTEIR—RATA VY PRRE
EB LD ISOLY b AROEBIETEd o
iz, k.

¥4/ ¥ FRby,Rby, Re, R, REO B 1335.0%
DTk b= bYNVERE, ¥V ¥ FRg,ReDHl
EBII23.0% D7 b= Y VBKREBEHEE L.
=VIYYHROFY R/ ¥ FRIR, ¥V+€/ ¥ FRb,
Rb:,Rc,Rd,Re,Rf , Re:DE N EROSRE Wb %
éﬁLt#vt/vFﬁoﬁﬁ%$99v#£:y§
LLTHL, R3RLE. :

¥k, =VVVORBROERVBEIFVE/VF
RbEReDERERVTNG 2R RF L=V ¥
viR=vREERICR L. BHES3, 4, 10,
11, 18BLBTH Y, MOASLIE L THEELK
BRRALREhT. SV OVHRVEDSEN T
DI, REEBISOLE (BB) LRMERI0AS
(BB) Thote. TREIVEE (BB) 0=v vV
ﬁﬁ:vaﬁﬁﬁhﬁﬁm&oﬁ{

TR 2RAN=Y Y Y ORBEFEOE L 155 i

*3 Asrho¥vie/) v FEESE

RHES ¥v e/ v FR | )
RI(%) Rb(%) Rc(%) Rb(%) RAC) Re(%) Re(%) ABY#=vaft
1 0.33 0.77 0.05 0.03 0.02 0.67 0.29 2.17
2 0.24 0.63 0.06 0.02 0.02 0.44 0.37 1.79
3 0.07 0.49 0.05 0.04 0.03 0.61 0.25 1.54
4 0.13 0.55 0.05 0.03 0.02 0.63 0.42 1.83
5 0.08 0.41 0.05 0.02 0.02 0.54 0.13 1.25
6 0.25 0.75 0.05 0.04 0.02 0.75 0.08 1.94
7 0.37 0.97 0.12 0.06 0.02 0.59 0.40 2.54
8 0.29 1.63 0.15 0.09 0.05 1.19 0.16 3.57
9 0.45 1.90 1.01 0.40 0.13 0.42 0.23 4.55
10 0.24 1.74 0.73 0.31 0.12 0.33 0.14 3.62
11 0.22 1.79 0.86 0.31 0.13 0.29 0.18 3.77
12 0.09 0.67 0.36 0.25 0.08 0.11 0.14 1.70
13 0.11 0.58 0.39 0.21 0.06 0.10 0.12 1.58
14 -0.08 0.52 0.28 0.18 0.07 0.45 0.08 1.67
15 0.17 0.96 0.10 0.04 0.02 0.79 0.31 2.40
16 0.19 1.78 1.69 0.87 0.46 0.67 0.35 6.03
17 0.08 0.57 0.43 0.29 0.11 0.42 0.30 2.21
18 0.09 0.62 0.34 0.23 0.07 0.73 0.80 2.87
min 0.07 0.41 0.05 0.02 0.02 0.1 0.08 1.25
max 0.85 3.38 1.69 0.87 0.46 1.19 0.80 6.55
average 0.23 1.09 0.37 0.19 0.09 0.55 0.29 2.82
std 0.18 0.74 0.42 0.20 0.10 0.25 0.20 1.48
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EN

HMBED, FFVE/ Y VREOGEHERE=Vv O VY
He=vBrHT s —k Y FERLRI2IRLE 18
BAEDOY BLWThd ¥ v/ ¥ FROBMCERTE
BHREL, RWTH Y&/ Y FRe'C, MRS BEE
i ZEHREND bhi. 4ROWEKERE, RhF
#€80.96%, ReFHER0.54%THY, ZhiET
CEEXhi= v oy YR vEBRYIMED & T
5 &, RbyCli20.35% 0% 3 %, RenTit0.25% 0%
2ELBVWERNE LA, ZOERKSVLWTRELE
BT ABEND S,

¥ & ®

=V VERTARBRERT > . hETR =V
YoM, K&E, &E, REFELSCRMELE
M LTWBR, BEXTCR, MTHEOEWTHTT
wEDATH . MBEABHOT Y £/ v FEE
B, EELRZEZREDY, ¥V &/ Y FRULEURa
BRI DEBNEL, =V VORERS L ES
CEDHERTER. LhL, BET=VYPVIR=v
EREh -k Ehb, VO VOERRMLILLSE
BRI,
ERSHERABRBRFREE LTV 52— RAEER
CixF 7wy =2voVvREELEEALS DY,
H=vov, TAUIAE, =SLASLEFREELA

HARWHR#R Nl

43

FLROOECERHTEOL4HROPEEE X TV

5.

# =3
RERE=YI VROV, BERERHELTWIE
Wiz, FEREPSETEF RS ABEAB O G B hER
LT LET.
2 % x |
1) BEAEERAR  BL2REIFRRHHEHE,
D714—D721, IKJIIERE, 1991

2)RBIER | 2104 EHRYIIRE, BIIEE,
1985

3) BRAEBHEN | ERERBEHSI9929 K, 270
—410, FERRAE, 1991

DEARBREE, ANIER, FEER KBRS ME
¥4, 76—80, R, 1982

5) R AIEERE | WHERORS EE,134—144, 1K)
&I5,1989
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Rep.Gifu H&E
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Hodo® 45 %

LU ] % &**3)

BEBEFHRE Nl

RPN AF L =aFVEET I FOREIE

FE-*Z),

= W &

Determination of N'—Methylnicotinamide in Urine by High Performance

Liquid Chromatography

Kyoko MURAYAMA*?,Junzo IMAT*, Makoto KAWAT*?,
and Seiji YAMAGUCHTI**?

F &I
=25 VBIAGBRIEORE S EELBEETDH
5NAD®NADPOBBESTH Y, Ah HER
TH=aF VBT I FhbERT M EsART Y

Tr7 7 YR BERIh TS,
N'xgFr=aFvEE7 I F(MNA)L, BB
BOb=aFvE, —aFvET I FOXKHEYS
LTRpIEkft X%, a5 vl a3 vET 3
KOR L NSRBI DWW T RBLMCEET S |
TR, RHEMNARNERFEREREFLDLLT
HLOBERD B, REMNA OB EERE Y
uw b 75 7EMHPLCO) K & 5 EERES ST Hiraya
mabli L R LD THE I R, £ O, L@

PUEER L—HE R RN .

BE S RIS AR ) — =V T B VT
SED LY T+ 7 7 vRBBREEGY VY LVEBR
/e FrdydRvavRIE)ERRELEY. XER
s PV T7r vIRBIOF—BER A B F R L =F—
DT RERELE 23 VB(B)OREEAREKLRS &
EZBRTWAEY. FRVv=2F—HOEHETOLD
Z, 3eFFEvFRov—=3eRfoFvry s
NEBROEBRETHEE S, THROAEE= a5 vER
TRTHDEELZLNTWS. ZDZ &b LEES
EBCTMNARRIETAIZLRERIPI & LEL
fo. WBE DI » THEADFECETFORN 2L,
A AV _RTHPLCERHE LD CHET 5.

*  IRERRREEREPISNT | R —f4—6—3

*  Gifu Prefectural Health and Environment Research Center: 6-3,Noishiki 4 chome,Gifu 500,Japan

MR ERFERPIVNER | BRI FET40

** Department of Pediatrics,Gifu University School of Medicine : Tsukasa~machi 40,Gifu 500,Japan

D BB FXERERN © KEHILEET422—3
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E oK 5

HHE&LUHE

1) #¥E

MNA, #2L=V, 3 FokvExloy,
FXVVE, FYVYYVVE 3eFuxvyrviry
=ABRSigmatt B, FF VY L VS AF T —F
MSERRS, MIIEIRRER MR L.
2) Niggn=as vy 3 FOERE

SER DI % — R L TR Lz,

R K TCI0E%F)0.8ml % 10ml% ¥ nRBRF & b,
IMAVY=aF VBT I FEERKO0.2ml, I1M7Eb7 =
J VX&) —VEHKRO. SmlE i %, 105k (RHEh)
L7z kT 6 MAERE S b U o A3HL.0ml% 0 2
ERER105 R (R N) L. 99% FE0.5ml% i
%, THREMCISHSREKES (REM) Uskiiks
R EREIC 5 SRV . ABIHLERIVHLKAL
BREIERLEE, =&/ —A2.0mlEinz THRES L
To. B, MNAZERRK (0.5 1 g/mD)0.8ml% [
CEEL, BREERE LT

Bag, EMERAS plIE 2T, AT O4MCEER
o<t 75 7HPLOZEWHEIEL, 2VvT7F=
V(Cre) IEE % R 1.

HPLCZ, 5 4i3Nucreosil 5C18(4 % 150mm),
BEH0.03MY YER—H VY Y A(pH3) —~T R M=t
Y(22.5V/VR)bmMAT 2 v AR VEET MY
Y A% L U0.ImMEDTA— F b Y W A& HRHEA L
To.h 5 AREIM0TC, 0. TmlCRME L 2. BT
BRH 23 (B ITF—1000, Ex.382nm,Em.440nm,Se
.5 kot

BRHIVER
1) p H&HME
AREDZ, MNASTE b7 2/ VYbERT 1 —
AFNT =T z2=n—1, 5=V Fr—5—F%V—
1, 6—57F42 0 oVv(R1)EHENET S0
THHN, FKGEE2WT, pHEBEARI b,
BRERLOWTHERELEZA, pDH3I—6TIX, AR2
bov, MELLEDLL T, RABEERE, HAEHRR
ZhZ2h382nm, 440nmTH - 7c.

ERBTH » Na 1 45

M1 1-AFA-7-7z=/-1, 5-Pk Fn-
5-4F%V-1, 6-F7FVEY I VOH

BER

2) BEBHOMAR

e/t A F 2 Chemosorb300—7SCX (4.6 X 150m
m)E AV, BEEK20% 7€ b= ) v EEE25n
MKHPO(pHA.5) Z W T Wb, EHELETH 5 LN
ucreosil 5C18(4X 150mm) % fivs, SEMOBEHE%
WTBRLLEDA, E—IRF—-VVIERDI.

Zl
15 1

10 1

REERSH

L

10 % ‘ﬁ
TEb=b=rB(%
R 2 BERER S RFERE

Fiz, 20%7 € b= kYA EE25mMKELPO,DpH
%3, 4, 5EFELThice A, pHE L L EHE
BEINERE L — o207 o—Fithat, 22T, B
BEOBHFEZT, pHITCAT ZA VAL VEF b
Yy a(NaHSA) R ME B & vy — 7T THEKEOD 5
v— 7 118 5 e . NaHSARRINE & » R T Yk —
JOERMCRDLhEE— 2 LOGHRIDERFE -
fo. T b= b Y ATRIMENE X B IO h BRI ER
BRI OMERR X fute B, SHTRE, RTOE—2 OR



46 OB 5 4

HERLT b= b Y AEIZ22.5%% R L2 (R 2).
3) hnaassRy

MNALTE 7 =/ VOMERIGERGEEZBREA L.
T PRI FERERINHIC BRI VE i B < R R et
L. NMAE¥E® (200ng/mD) &2\ TLEBE O FHH:
EREVWRIEZHM L, ¥BENEORR L3205
sz A, 3-154FCREEEALEIED
iz, BEERNI S 4 & Lich, BEBrRFsz L& L
. .

4) FRIEMESICRE
FEETRINEKIE © O RGRR % 5—30 4 ¢~
A, BRNEL B ohic it v — 7 EEHNE
T 3EARRED LA, #oT, ZORMME
SFHLENRDD, EEEFATISTEERLE(K3).

X10'p A
30
—./‘.—__-ﬁ v v
20
5 10 15 20 30
RIS (4)

M3 KRR IGER
5) NaOHFRINE RIS
6 MNaOHIR I D KB T O BUGRHE I oW T~
&l h, E—I7EEIHACHEMNTE EMNEDL
hi-(F4).

x10' A

30 _
=
20
1
"5 8 10 13 15 20
RIGEER (5

R4 6MN a OHERINEE R IGRRS
EFERICTE, TAH Y HETTMNADO—EA
KYBEZON AF L =—aFvEBEE LS. ZON!?

BERBRBIATH Nal 46

AFN=aFVEBET DT 2/ VERBELEVDT,
COBT I FRIS%MIET 5 ORARETROEEL S
TH% &5, Hirayama b it, &5 &Lk T
RIGERAHZ LIV ZOBT 3 FRIGRBIETCE3
EHELTVAH, RRIRIHEOERESHKRL, KB
RGTCRATFTHY, A V=a0FVET I FEEN
THZERED, BT I FRE2BEEFLHEILTE
T LTWh., E5vall beBERIARD LT
TORGHHITINERMCEE LB RRWE
BEbht. 22T, 6MNaOHRMEDKESERIZLE
BERALI0RM & Lic, T ORI & BBsr 5 HDEMR
»5.

6) RIGHROREM

RIS OHPLCWRIK T IR TR ¥ Tt +5&E
Thot. BFREOBUEZIOFLIATET TS5, %
OB+ IUELEL bR,

7) BRER

BRE LEEREBECHVCMN ABRER S B\ TRER
FROILEZH, 10ng/ml—20 £ g/mlE T+ EB
HERLLE, ERERIIIX10BeCH o1,

8) EsinEIR

RQA/10FHR, K)0.4mlic £ EEE DEREWO.4ml%
WL, UTFERECH - TRIEL, HRMEREL R
Hl(E1).

BRI, 95.4—115.3%& EB+HETH -7

#1 HINERERER

Hmi (ne) ERE (% n=2)
20 95.4
40 103.4
200 101.2
400 115.3
1000 105.4

9) YT T vREYOLE
ARED=2FVBIZ MY T b7 7 v X RBER
ENBDT, =aFVBUVRAVENAD ETHEEIL,
FYT 7 7 VYRR ERCANSLEREL 554
NELZLNRB, 22T, YT T 7 VREHOMN
ARBICH T HHEORELRAN .
PRIy, FXb=V, 3EFaFvFRL
=Y, ¥RUVE, ¥YVYLVEE, 3eFufy7
VESENE, FY VY LVEES AFAI—F N, X
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R b F

bir=a5vE, =aFvE73INhbix, HPLCS
v bS5 s LREY— 7 2B Mo HEE
E+s3efaxyry v 5= 3V LYR
8 AFAE—FAMBIL, REREIFURACE—Y
BRDEHR, BBLB BB LIhol. #X
VVEBL LR — 22ROl
10) RWERE

EREDORIZOWTHE LicERE, K2R Lk.

%2 REN2Fr=a27vBT7IFE

B " &  MNA p8/m Cre
fEB 1 B BRFRRT 8.74
B:RAI6 A 4.35
7H 5.70
8H 3.87
FEG 2 B MR ARG 26.72
BsRAE6H 28.31
7H 31.60
8H 32.87
HEH 3 B o iRAIF0 11.69
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Emission of air pollutants by combustion of waste tires
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Takeo KATAMI and Harumitsu NISHIKAWA

fF L ®»

19914E i B O AR O R B3 5 IR O;UE
CEERROFAORECET 2EE (WbYs Uy
4208 OflENRREL, & TAIZvLLLED
FHEHRE T I OFERCHIHEEZI R TH 5.

PR TITHHES A Y ORERL, FEoHuER
BRLTEY, 1992 0RFERIIFETI, 20054,
MEEE T PV RELTWAY. BEAYOU Y
4 I NRIFAERY T THMLCEY, TOFIBHRE
REELA Yic EDOEK - MIAHREEDL9%

TZXAFE—DY A 2] & LTOBRFEANRIL %
HEHTn35. ZOFFFAORKAL LT, KEBEE
MBATETCRENBRO LW & EMD, AV D
PERR OB L LCOFIAREHD20%B ERLE S,

ETr MRS T —BI3KEED T B &b

T, BEaA Y LERNRELRDLS BNFIA RIS
hTn3.

Lal, BaA vEEFIAT I, BRERCHY
7 A b OHER T L EBARE R E OB
HXh3. 22T, EXAYOREHRE LTRERY
IMEEREER RS 7 — LERRAES F—KonT, %
R EROERRG & FEHOBRREAE T P8 e 2T,
FOXAMBESEHEL, FLEMBROBELD
H#afTot. FLT, F45—BBELTELAY
DB OWTHRN LR, RETENEECTD
RATERFETCH L LA LT, TOB%
HrowtHsTs.

REXNRIEROHE
TGRS LT, X4 vREEREEE TR

#1 AEMSBEROWE
BREWYRF ¥ RN E15 - \CEREH " * BEREN L LALERE
BERERN KB F RE K 63.9m | A VF o7 195kg/h | =AFH AL 2 a Y
X B 300 kg/h
BEERERX I AEBETFRE K 164.0 m* NFHAL IV
2L 50 kg/h
B B REEMRZRRN|E K 3B.T7m | Ay b EAY 160kg/h | T4 2y
¥ B RN EENMRRN|E K 9.5m | ¥hy bxrA¥ | 72ke/h | LEY v T —

* B RAEBREPIER BEFE&: 500 KREWEERSTH14-12
*  Gifu Prefectural Health and Environment Research Center: 14-12, Yabuta Minami 5 chome,

Gifu 500, Japan
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oV RBREZTHhTH3.
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HE % B BERIAE R W 190ke/h GillBE L= 2 B A
OBER, BHAFOBRBAEIL6 X ETCETL,
FAPEEIRO.548/Nme iy, iR ED
0.48 /Nm%#8@3 L7z,

g2 EERERRA 50BN AMEER

B OB £ A B B L BEE

% # EBAYF 97 | KR B|s4v | K B| 24%
B OH & (kg/h) | 100 190 200 25 250 20
A bPBRE (8/Nm) 0.21 0.54 0.16 0.40 0.4
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Halocarbons in Atmospheric Environment in Gifu City

Harumitsu NISHIKAWA, Hiroshi SUMIDA and Yasumitsu
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BRAGFR2EECATRO M) ZnaxF LYy,
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A KR F FE
1. AEHARUREMR
REH AR OGRS 2 EEHE (15

. AEPTE) Thbh, 191458 » H1992FE4

T, FAlE LTE|AE2, EI3HEOKERDIOR»S
158 DRI 3 ELL EASEEI 2 - ST L. AL,
F12 oW TR SEOBRNHE, 19915510055
19924 B i TRIE L. ¥7z, BHEZEBRER
R A TR 17 E C i 1 BRI CRIE L.
2. REFBRBRUCAESA

AEABOEBUIZMIB TR L by Y VO HW,
SR H A THEYEE L, HEKKEHRL, ED
& ECDHEHRAZ7u< b 75 7RBEALUTEMER
ERHELL. COBFOHFAZu M5 70ORE

L &fERFEl WiRLE. ki, Fl2ofle (Rl, £&42)

ht - Tk, FHHREOTHRED D RE T AEH
EEHEMA L.

®1 HAZu< IS TRERME
A B A3663 GC—ECD
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F ¥ Y ¥—HZR:N,; 35ml/min
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* 5 ) ¥—HR !N, 20ml/min

* OERBRFEBEFEN BEATE

1500 BRETHBEE 5T H14-12

*  Gifu Prefectural Health and Environment Research Center:14-12,Yabuta Minami 5 chome,

Gifu 500, Japan
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B X

Behavior of Main Inorganic Ion Components in Ambient Air

Hiroshi SUMIDA and Harumitsu NISH]KAWA

Tt ®»

KEFCH & hie R BILER R ik
KALFERIGK & DB A A4 v OB 4 VICEHEL,
HAROEE DB IPERNTRYE (SPM) &1L
THEETS. ¥bie, ZhbDA F VEFITEKF
BoRAEhPTL, BAORECCEE LR LR
LT3,

ZELI, FHOREVTHASDS 52 S PMFE
DEMEA AV RSBECOWTHEL, WAKDWT
BE&A A VRS OB T RS OEHEL, WENTO
g e owTHlLMr LT, ¥, SPMK
DWTREA A VRS ORBI S, “RERNT
#ETOWTHRN LT & .

SMOFEE T, TALSPMERJAMCERL,
HBA A VESORATETET 5 &L3kie, zOX
o THREEZORBF MUV AL A VE
B LT, TARLESPMBDOEA VG OEER
oW CHERR 2 RE Lo e T 5.

A EHF XK
1. REEROHMARUEE
ARV S PMORKHE, YFoR: (i E19m)
T, FRIEA AL OPRAEI A ETOME, BA
FREIE LT128~26H o 2 BRMEER L 1-.
MAORBHERFEL, BUEFERE<r=27/1°
CESEMERABRERE Ry viin—
AER200mm) & AWTIT -t Eh, SPMEOWT

B, e—R )Y ALT—F YT EHNT, 4HMH
EHERE| L.

2. dWHE

MAROEHA A VESE, BERNSHE<=a2T7 N
CR-THI LI Tiebd, BRI+ Y (C17),
e A v (NO,™) RUBERA 4 ¥ (SO,) X, 4
AvIrimw bET, TVE=YALALLY (NHY) &
AV ETz2)—NET, IAYYELEY (Ca*) ,
T SERYYLLAY Me™), U vaLEY (KY)
BROF bY o ALZY (Na*) onwTid, BEFEX
B kot
SPME2WTIE, RHER L LREAEEL/4KC
PEY, ThicEgR0mlring, @EEREME105)
CEoMBLEEOSpmDAY TSV T 4 VE—R
L ABL, AEEHEREBE L. ChERKELA
Hieo L.

frds, “REEEESR (SO , —RMEEHR(NO) , +
Fvgdv i (Ox) B, BEHHEBOAKGHREHN
EROF—2%FERL, IBAkEREEBTTEA
DF— 2% B

ERRUER
1. WARUS PMBPOBA A D BRE
FWARU'S PMEO&A + VS ONEERLEL,
F2WARLI. .
FAKFDOPHIE, 4.3~6. 208 CFEHEL.8TH D,

* KREFEBBENEN BHATE 500 HEHHEESES THUEFILS
*  Gifu Prefectural Health and Environment Research Center :14-12, Yabuta Minami 5 chome,

Gifu, 500 Japan
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*1 WARPOEA T VHIBE .
B p8/ml

#HEA pH 80, NO,” Cr- NH,* Ca®t Mg* Kt Na*
4 A 4.3 5.5 3.6 2.4 1.1 0.74 0.19 0.12 0.87
5 A 4.4 5.2 4.2 1.5 1.2 1.6 0.12 0.13 0.24 -
6 A 4.4 2.7 2.3 0.54 0.83 0.45 0.07 0.02 0.07
7 A 4.4 2.1 1.6 0.39 .| 0.33 0.42 0.05 0.02 0.04
9 A 4.8 1.6 0.74 0.60 0.20 0.44 0.06 0.03 0.15
10 B 4.6 1.4 1.4 0.59 0.24 0.47 0.06 0.03 0.16
1 A 4.7 14.2 8.7 11.6 1.4 7.1 0.85 0.55 4.6
12 A 5.0 4.2 3.1 2.4 1.2 1.5 0.16 0.11 0.88
1 A 6.2 5.8 4.3 3.0 2.0 2.5 0.19 0.18 0.93
A 6.0 | 1.2 4.0 3.7 1.9 3.8 0.22 0.21 1.2
A 4.3 3.3 2.2 0.80 0.59 0.78 0.04 0.03 0.24
/B 4.3 1.4 0.74 0.39 0.20 0.42 0.04 0.02 0.04
RAE 6.2 14.2 8.7 11.6 2.0 7.1 0.85 0.55 4.6
S # E 4.8 4.8 3.3 2.5 1.0 1.8 0.18 0.13 0.85
E: 8ARRATHS.
%2 SPMADEA F VRS IRE
. ' By opg/m
HER SPM 80, NO,~ al- NH,* Ca®* Mg* K" Na*
4 A 32 6.3 2.2 1.3 1.7 0.56 0.12 0.30 0.78
5 A 39 9.7 0.81 0.79 2.6 0.54 0.11 0.36 0.51
6 A 32 7.3 0.66 0.80 2.1 0.35 0.07 0.30 0.49
7 A 29 6.2 0.32 0.48 1.6 0.32 0.08 0.33 0.46
8 R 30 5.8 0.94 0.59 1.3 0.33 0.12 0.34 0.72
9 H 34 5.2 1.4 0.90 1.8 0.42 0.10 0.34 0.63
10 A 32 4.2 1.2 1.5 1.1 0.46 0.11 0.32 0.71
1 A 52 5.8 3.6 2.5 3.1 0.57 0.10 0.44 0.55
12 A 62 5.2 3.2 7.4 4.8 0.49 0.06 0.50 0.468
1 A 38 5.2 3.4 2.2 3.2 0.44 0.05 0.33 0.38
2 R 31 4.7 2.5 1.3 2.5 0.35 0.05 0.26 0.32
3 A 43 7.3 4.5 0.87 3.4 0.79 0.13 0.40 0.46
B/ E 29 4.2 0.32 0.48 1.1 0.32 0.05 0.26 0.32
&= A fE 62 9.7 4.5 7.4 4.8 0.79 0.13 0.50 0.78
35 i 38 6.1 2.1 1.7 2.4 0.47 0.09 0.35 0.54
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HEHROCEMCEMERER L, ¥k, S44AVEH
TERER, SO TR1.4~14.2p 8/l
(Ei5fE4.8 1 € /ml) , NO, C120.74~8.7¢ &/mld
(E#51E3.3¢ 8/nd) , ClITTi20.39~11.6 1 &/mf
(CE#{E2.5 ¢ € /m) , NH C120.20~2.0¢ &/mf
(CE#1E1.0x &/ml) , Ca® Ti0.42~7.1 2 &/md
(E#91E1.8 ¢ 8 /ml) , Mg*™Ti20.04~0.85¢ 8/mf
(E9180.18 ¢ & /mf) , K" Ci20.02~0.55¢ 8 /mf
(P459180.13 12 & /mb) , NatTl20.04~4.6¢ &/md
(F#1E0.85¢ 8 /mb) THot. ThboA 4 VK
SBERRARCES S h, AENAMAORKRY
5mmi b heh >l T XTOA &V CREE
BRLE. Eh, ThbOL 4 VETREDOFSEL,
R IEEDT— 2 L ABREOHETH - k.

SPMI3, 29~62u & /mOFFH CFHE8 L &8/m
ThY, ~BEEDATHS X ) CRERBREYERH
HHEhH>PLEEL h5ER%2RLL. ¥,
SPMbi&¥hbs&4 4 vRSBRER, SO Tk
4.2~9.7p 8 /m (Fi3fH6.1¢ &/m) , NO, Tk
0.32~4.5p 8/m* (Fi5{E2.1p &/m) , CIT T
0.48~7.4 8 /m (PHEL7 ¢ €/m) , NH, Tl
1.1~4.8p &/m* (FIfE2.4p 8/m') , Ca*" Cid
0.32~0.79 1 & /m* (SEHJ{HO.47 1 8 /o) , Meg™ T
120.05~0.13 ¢ & /m* (F#5{HO0.094 8/m') , KT
{20.26~0.50 2 & /m* (F#{H0.35, 8/m*) , Na*'T
130.32~0.78 ¢ 8 /m* (F35fH0.54 4 € /m) TH Tz,

SPMHBDOZhbOA 4 VERFSBER, FPRILEE
CHRELERL BERBEOE TH .
FEHFLTLE2WT A B E, Ca®t, Mg™, K*, Na*
TR - R v A5, NO,-, Cl°, NHY
KOWTREMCEL, £ficavwEmitRLL. %
=, SO KOWTRTELEWEMTH - .

2. WARU'S PMAPDEA+ o BSORE
KEFOF MY v ARRTRTHEETSLELLR,
SPMFoNa* #ER, F18 L & 5 K HEHEEHE
Badiw. 22T, NatdEEL L THKHRY
S PM#$HSO,”, NO,-, CI°, NH, & 0MRi%ER
W, BAFEER1IKR L. ¥, BKERUAR
0S80, NO, Ox, SPMOZAEiL>WTR2
KR LT

ERBRFHSE Nl

WARDSO,”, NO,,, ClI°, NHOY&EHiL, W
Fhi s Anb 7 BrhFhlo~25 6.6~15 4.0
~6.3, 6.6~15&F< in HHEMER L.

—7F, SPMHpDSO  IHEEERE - tHEIIAD
Rieh - e, NHE CRAMYRHEN7.1~13L 5
QI BERK S 5. NOS, CIITiRERERD.3~0.
6, 0.7~1.0LEHIEL, HFLL LA
TERENR2.6~3.2, 3.0~10LBL LB HEATH >
1.

FrU T LA FVERNTEEA A VRS DUEII
DWT LKk ERE AR5 L, EHCIITEAROINRS
PMiCRTHEBEAR S, BCLHciZ S PMDJ
RRACERTEVER TS - .

e, SPMHOCIENHTIE, Natiewd 5
BHARXHEZE LB k->TEY, ECl T,
KRDI0CTEATIe s 5 5K A b AR i T O
BHIVELIHEMLL.

—igic, Bt ASFCcoRERIGHRES 1,
@2?%&6&6&5Kii¢@%*9ﬁv#ﬁ§m
Bk D, HicZ ORIGKEST 5 NOBE FME
THaHEAES 5 LEhbhTWw5. i, BRI
CEoTERLLEWEET VE=Y APE{TVE=Y
ADTYRTE, BEKEFELESRL, KEBORVEM
ROk EDONARE LTHFET 816
PRLBALEEDRTWS.

thbDZERS, SPMHEONO, RCIZ, Eifl
TR TFRCEET HSEAR WD, Nate D
BHAXM R CEHE kokbDEELLA
5. ¥bi, BB EERIGC & > TR E
BEhERBT v E= Y LARUBEY vE=v A,
b7 v E=v AOMBEERYTH HWMEHN A, K
BHRAERMACHR VAT, Na*&OMBLIEH
CHNTEHCE kol bneEL bR S,
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DEATLETB TS L3, AR HYEERTF sk
EEZLNDF MY T AREBE LT, WAkPLSP
MEDZEA 4 YA OBRICSW TR L, kO%
BEaEi.

1) FAFONatwxd 550, NO,-, Cl-, NH*
DOHEIE, WThALECR hAEARZRLE.

2) SPMeoONa*itw$ ANH, OMEHIS, £
W@ hsEAERLE. 1, NO, Clriown
TREMELS, FTLL 5L rT TR AD
HETH - fe.

3) WAFLSPMFOEEA 4+ VERFERE -T2
FHELERL, HCl™, NHFCRKERHI0TL
Tk 35 h LM TS PMBTELLEL
ol b, CIrREENTOMEL L) LED
TR B D, KRBT vE=v 2L LT
DEENHERE T,

1)

2)

3)

4)

5)

BERBEVRH Nl

X i
Al 1 BARAERELY SR 9, 1
-7, 1981
WAL, HMEERE, )IEE  KREREAH,
21, 501—511, 1986
AE HE, B KRRAEERES, 19,
27-31, 1991
AE K FEIEE RIEEL, Sk HE
RAEPRATESR, 20, 23—28, 1992
RETAKKRLR BMERERE<=27 1,
1990
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Nitrogen and Phosphorus Concentrations in the Surface Water .Used

Drinking Water in Gifu Prefecture

Masakatsu KAJIKAWA*, Hiroshi TERAOY, .

Hitoshi MORI¥,

Junzo IMAT*, Kunio KATO* and Toshihiko KANI*

i L & [

SEAE, KiRE LTFIRROB VW FRIA (B 5 48,
BE)DERBIBETL, ChodkELTHHKE
DREKERN2EMCHALTHBD. BEEEOH
ETRFR2EE, 3HEERIZLChERH2,0005 D
ABKEXDOREROFE L ZIT T 5L LT3,
BEAE R - ORBECANT 5 TR 5 E 2 A riE
FeBALT, [KEXKFEOKEHREECEHETLER)
(FF) RORM BB Le.

AREBNTH X aH, BEEKES LT 5KE
A%<, BENROMECILRFEBRGSE TAK
B LKECRELIUCRREREND Y, TOFHHA
RBEHKDOBWEA~OTA & LR > EXEL, B
BORERE, FRULHBKOBEREAR & %KE
KE~OBFERALLSbDL Ehk

0, FREBWTAKEKROHOROMEIRE T
TWIRWRIBE S B8, HhURIC &5 REERELE DR
R BP0, —BFRERKNELFH
BERS>TOWRER, VVHERLIRTWRZ &R
5%, BAKEKOKERELY BRIE LT, Fhikk
KEET2RAKERKFOER, V)V EDRELD

WOREBHAERT - 1.
A EFE

1. PAER Sk

F 1 CHAENSHR Y KFED, SALEHELS
DTEBGETZ R L.
BENSEMROBIRIC B »TiE, RTIAK LM,
BB S ) RAGEAR E LTV 3 BAAERE (H550
HF) D5 BT, PREEERY 2 FEORKLEE
THREER L BE L LT, HROBLRORETS
BB VEVEIY T ANHBRN 2me/IA L, —8
MIBES100M8/1ml Bl E, ABSEFEH100MPN/100m1LA
EO&MRHE L BRIEHTROBE & LCERT
ERED IO ERAEEEOWETH B/NREDI 1 5
i OFH 320 A L.
BRIRACRE-RCEELLY, R, KE
OEEHTRMEARNISHR, AR, ARG
EE3, SORKBRIER 2, FHAEL ThHo .
KRR CRAIR A I25ERE, W)IA10, #AHW7,
BB 2 TH-le. BRABEGECIEEAENI9ER
LR ED, SRR, OMARURELES
UhRrhZFhl1Th-1c.

2. AEFMRURKEE
REIBFOBRENMHENBEALKE L, FR4E
9 A~10R Eh i THERE L.
BASHREAROBKOROEZDMEE L, 1 L7
FAVAES LRY F LV UABRBRICERIL 2.

¥ BREGREREHARNT BEBETE 50 EBE#HE-f4TE6E3IS
%k Gifu Prefectural Health and Environment Research Center

6 — 3 ,Noishiki 4 chome,Gifu 500,Japan
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ERBPIATH Nl

F2 KENEER

’ : BE X | B Y Y KMiOMNRE|7unvin,
bﬁ B % (mg/ f) | (me/g) (me/ 2) (n€/8) . s
Bk @) 0.20 0.010 3.3 0.3 R
BRI 0.16 0.010 2.1 0.1 ”
B9 ST K (KEEE) 0.34 0.005 2.7 7.1 e
B8 > BT _kok (B I 0.96 . 0.050 6.4 35.5 P
BIRERE (B 0.29 0.040 2.2 0.2 PR
BZREK(FS) . 0.46 0.006 0.8 0.2 ”
AR A FERI) 0.10 0.006 1.2 1.0 ”
B (FIEF)I) 0.62 0.018 2.8 5.3 ”
SCREACERID 0.58 0.016 5.2 0.9 ”
BT AR PRI 0.44 0.006 3.7 3.6 ”
TR LA I 0.36 0.006 " 1.8 0.4 v
FIREET_EA CARID 0.40 0.032 0.3 0.8 ”

v (EEND 0.48 0.055 1.3 0.6 p

v (FEA) 0.38 0.002 3.8 0.2 ”
M KR 0.14 0.000 3.4 0.2 ”
(iAnEEA ()0) 0.66 0.014 2.3 0.3 1]
®A MK (REFR) 1.44 0.049 9.4 9.5 ”
NEEET A CRE)D) 0.40 0.006 2.2 1.3 HEHA
SER IR LXK GREE)I) 0.34 0.011 2.0 4.5 ”
FREEFEA G 0.34 0.011 1.3 1.3 ”
KEFERBECEHE) 0.36 0.003 2.0 0.5 ”
B AR 0.58 0.005 0.7 0.1 ”
FRTEAE 1 (TR 0.34 0.011 0.8 0.6 ”
SRR PREACSE 2 RN 0.42 0.012. 1.1 0.6 p
Cil NG 0.25 0.057 7.0 0.2 A
BFOEMAEID 0.16 0.015 2.3 0.3 ”
T BT EXGRE) 0.44 0.021 1.9 1.2 e
S LfEASEIID 0.32 0.022 1.4 1.0 BEr
REAEAECRE) 0.56 0.010 2.8 1.6 A
A AGECGREI 0.40 0.009 2.6 3.2 ”

v (TRERID 0.34 0.005 1.5 2.5 ”
(BEWR)
NRB® 0.52 0.050 8.2 8.5 s
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%3 AERELBRERERUFEHE (n=31)
» (me/ 4)

X B H B # B | ¥HE

Bk 0.10 ~1.44 | 0.43

By v 0.000 ~0.057 | 0.017

BRvA/BIIYAHEE | 0.3 ~9.4 2.7

ymnv 4 a 0.0001~0.0355 [ 0.0027

BREFORFHEIHBREKEFEL LT 3RAMKD
1.44mg/IThHh, RNTHX LB EKFEE LTCH5 s
JREY LA (BEH)I) D0.96me/1Th - o, F#EIZ0.4
3mg/1CH -t .

BY VIRBEBKD0.057me/l, FREET LK GEEID
D0.055mg/1," BY» BB koK (#i)il) ©0.050me/1,
PA A D).049me/1L 7 <, FHER0.017me/l T
bl .

BV HYEN VY AEREIK A EADI. 4me/1
BEEIC, BEHAKDT7.0me/l, BE s BT LXK (EEE)D
D6.4mg/], HRBADS.2me/15E &, FHEIZ2.7
mg/1Th - .
© ruang v a 3By FRT_ LK (EEID D35.5 £ 8/
INEECHY, ROTCKRAMAKDIS5ne/l, BrE
BT LA (KREE)D7. 1 pe/IBimL, FHIEIR2.7 e/l
Thot. RIKAMKE By FAT X RENDZW
FThOEELHIL - TEL .

BRBHERLEATHY, RAMA, By R
KRR, KER)ZED TS5 HBROBERNM: - .

BERHO/NRIB DO/ BRI B F0.52me/],
#BY v0.050mg/l, B Y HFVEEH Y v AHEBES.2
mg/l, Zua7sra8.5peg/l, RRALVERTHY,
A fEA, By ERT EAGERED SEE LTV

2. KFHER & AR

AERSE LR oW, KEGEI X 2588
ZRBD, Sk, @ik, Fa¥k, WBKes
L, R1eroXBEREMESFHETRLL.

BEROTHRE IZE)1K0.34me/], MJIIKO.40
mg/l, ¥ 4#K0.49me/1l, HIBKO.89me/1&EKRE
{lpote. —H, &Y vXB)IK0.016mg/l, MK
0.018mg/], # A#IK0.014mg/1p i3 IERBETH >
DR L, WEAKIR0.027me/lEEh 7. BV H
VEAY v ABBRER X AWK .0me/l, BEK6.1

BERBPHE Nl 65

15)— RAR sy CBEA
) e
eg/1 3]
L s
1.0 0. 05 ORI ith
i ng/l | Y
0.5 ‘

L { i | 2.025]

I AT ST 7
meoo % # mo Ao
KAk ok K kB oK

B H/BAY L 35 :
R ug/l Lr7”ﬂ74)l«a
10 10}
og/1 1 T,
| L
51 I l - 5|
Y l
! |
J1
2 H ¥ M Cx M M
M Gy jom A
kK kK Kk Mk
n=12n=10 =7 n=2 X
M1 KF&EHEKE

me/1CEh -, Zun7 1 aRENMNK0.32e/1,
AL pg/l, ¥ 28K7.5¢e/l, WIBK8.3pe/l
L E AWK, BBRATCEIok. ZhHOHEHE2ES
T 5 EB/NA<TNAL & 2BK<BBEKROIEF CE
EnEL, ZOEFCERBLIEALTHELOLE
bhs. '

3. MBOERRY Y L ORBHMEELE OB
BER, B VIEDOWT, WBOESERMBLNE
DEEL LTRES SRR v iCh bR
25 BEL LT, FAENORGHIES TRHTRS
&, RARRLILE>EhY, ﬂtiﬁ3¥&(%ﬁk7‘£%@)
AT BERAI2L S <, KEE2MEM O, KEIM,
TEMA, BERK, BEESN5, KAH1,2,3,
KEE 188, ABCHST HHERN4BRTH - B
WHEEIMBE LTOETHY, ZhEEBHTIR
HHZLRTERVY, RELVAALELTHFELSR
WIZ ERShhLA.
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Studies on Synthetic of Zeolite Absorbents and their Use in Golflinks
I Synthetic of Zeolite Absorbent from Coal Flyash and its Physico—

chemical Properties
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o BB (m) 18.4 16.7 23.2 3.2 5.6 4.4
(41.4%) (35.9%) (41.1%) (5.4%) (17.2%) (12.9%)

5B LERoTIRESRT
#F4 BBRBEROWESCHSERENE RHE RERRUSHER

B ¥ £ * % 7 & v 7N bF =N 7 v ¥ I F
% ﬁ§ # Bl & & R & B & & T B & B R & T E &
208 ¥F 14.58 ¥ 208 ¥ 14.58 FF 2087 14.58 %
o B’ (we) 117.3 123.1 30.3 31.6 83.2 87.2
o B (m) 0 20.1 2.4 7.7 3.6 18.5
(0% (16.3%) (7.9%) (24.6%) (4.3%) (21.2%)
% & B (m) 31.2 56.6 16.0 16.7 41.0 45.9
(26.6%) (46.0%) (53.0%) (52.8%) (49.3%) (52.6%)
o B R () 86.1 46.4 11.8 7.2 38.6 22.8
(73.4%) (37.7%) (39.1%) (22.8%) (46.4%) (26.2%)

W 5 emBifE LcROFTRESR RS

SYEFELTO)VEDWTIE, MoBECHLTH
HEBRFETFTEDTH -k, HERRBERERI6.0%,
11.9%6TH b, 80X EhBREEh T 1z,

2.3 RERRUTRBOBESRE

RS OBES BRI, WE L 6EEoBK
LTuThddilifki &<, ik, 7==buFit
Y, ¥y A VROSBEY I FEOWTEETH -
fo. BEJOFMRE, F+ 72y >T0EHIF>
BATO)Y, Z7z=baFdy, TNNT=2AD>A
VIRFASYOIRETHY, v 72V, BERN

BOTORLLENTRENT.

3. BRRRUTHRAORERKE

BAgER & BRI 2T, REBAR - ARMHE

LR LickERER S5 WRT.

BHRMAOBRERIL, WThoSEKix LThH80%
LLETH Y, HRAICH LTI0~30% 5V BRERY R
Lle. #i, BRRITRS CRERESEE TS -1
TrEhBFAVEAVTEFATVIER LT S BIF
TBERER L. 20223, HERBOBER LS
AN BRCA T 2 BIREM I L, BIEVEBECE
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LHEER TV EBEEEROS B, HbFEATH3

£5 BAERRUHERBORER CEDLR T3 ARBONE 3 ~ 6 mOTH KRR
B OE £ B E | WK S FESem BB L, BEFFEWSE 1RRYL D50
20&¥ | 14.58W REREICHEN T 5 BT, BRI 4,000mnE R4 &
FAL 797 (%) 88.1 67.0 EWT &R 2 LT, REBROESE - FHAHD
522 b EF Y MED)%) 019 a2 BEREYEL, ROMAZE.
(1) BARSBOEA TSI Y, Za=buasdtyv, 4
A4 v TuF+3 v (%) 83.1 54.1 vruFrksv, ¥x 7Y, IAVMS=A, THE
v 72 v(%) 100 83.7 ¥ K06 RECHTEHRERD, WITh 1798051
EERL.
ZArF=(%) | 92.1 75.4
(2) HEROF + 72V ETREF I FRNT 55
T EEY I F(%) 95.7 78.8 FHRIZBOYMHERR LIS, Tx=baFdvidy
P 5 onBiE LB OB T =T TRFF TV ORERRISGHTH Y, BECHTS
FEREEER L.
BHELTELERRTHLDTHS. X [
1) ¥IEA BRERRE, ETER LHED: kR
¥ L H RRBUETIETTER, 1, 69—72,1993

AREEH % R U CaBl SR EA 51 b OERA, 2) BERR, KBETEGRRSH: BEBIUVY vERA
FBHRRU S 3 v I ROBRZERLTL 10 1 A YOSHEET 1y 7 RBREH, RHEF 5 —100200
CEELLEREA T A PRESEH BEE: 1~2m)
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Study on the Recycling of Incineration Ashes and Disposed Plastics

Yasuyuki NOMURA*, Norito WATANABE¥*,
Eiji NISHIMURA**and Kenji NONOMURA**

i Lt & I
BESEME, BEORBELAMOER V< OR L
HFoTHmLChy, TOBEBIEARET, 4%
LML 5L E2bhD. ALE, FR2EE
R A ZAOBERIK & LRAESE» bHHIE 515
ROFEHIK & O&FHE, BAXTTLEMIT b v
treELTRY, B7I7 A5y 7EHOHEREL,

9.8F bV EHEEINTWS.

—%, BERURELSBCOVTE, T ORERE
BTHBEMP TR, BRIMEFTRCLSROR
FAZEL, BaFALHREhTH3. #-1T, EBE
HORBLIHSHBETH Y, —FEATERLL
THBFBTHEMBBLLRD LA T 3.

ZOLSIeRIMEHE X, BHKEBTIAFv 7
O b OYEREESFIR L, mERHE CERRLT
BLLWEEL, ThOBREWHEERLE LTS vE—
SRR R LW I R Ty JHHRBROMRE 2
WTHREET - .

KRBRHMHRURRFE
1. kB
1.1 BEHIER
BB LoD BRI (K) OftiE D7
W2k, BREERAL-XRTEL LI LDBE
Tl BRI S, SHENT5ENRAEND
Dk, TOEA TOFEORIKEPEDOTEM &L,

SZLEEHFEDR (LIF TSEERK] Lvwd) EML
ROBBTWEHUFOR (BT TMEERIR] &3 5)
BEELL. FLT, ThbRT5RF v 7HERE
LTERT A& &L, ThicHATAER0. 15mmid
TOMMTOGERLEI LT H, SHEHK, MEE
HKEDHB0%THY, ThLZEHESL W (n—
Ao Tvzdh—) BRHWTSLLWTTI.

1.2 BTS5RFv 7

OB ETET AT v I OREOBEEI Y -
Tk, FREFRLOLSHNBERBE T &, BRI
HLRTWIEREOBEADDL, RREEAS (R

AFu—)) EEFELLFERYVRFLY (UTF

(PS] &wd) &Lt

2. RBAE

2.1 BEROMAIHAR

H - R X B SR, EEEEHCEEhLS
BEoBEHRECE L.

2.2 BRROBHHAR
EEXREHCETIh I SBREORTEHEICE L.
2.3 BEARZE

RO ERF O SHERARIC X - e,

TSV E—: TS5 E— 58, 200t5 BT
CHEHR: T 774188, 650tHHHETLHE
2.4 MR |

TAYV y MERFER: J IS KUK &L -,

¥ REREREDIER BEETSE

1 500 IR TR M 5 T H14-12

ORRT S AF y J THEW, BARKIE : 500 WX RTREAT 9 T H25%H
* Gifu Prefectural Health and Environment Research Center:14-12,Yabuta Minami 5 chome,

Gifu-shi 500, Japan

** Gifu Plastic Industry CO., LTD : 9-25, Kandamati, Gifu 500, Japan
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AR : PR O LD LEBREET VT, B
ShIMEEXWET HHEC L >0,

HTRR: KR L LM OETERT, BHEAS
BEEAET I HEL L o

2.5 RERKORLHECETIHR
RMEERCES S RREMYEOFRER IR
FBEEE L.

AN Y VIIEEBE I u VIS 78, 7 ANVER
TRAFMY, WS A 7o PSS TERI .

2.6 RERORFEYECEATIEAR
BTSSR (LT U i £R 5 BRI TR 3O R
CHEL Tz,

HRRUEE
1. REBHHOMR
1.1 RO AR
SBRUMBEHKORSFOEELHELBELC O
THBRL, TOKERERILRLL.

%1 PEHKOESRBER

" H SEEAK | MPEHIK | B fI
1BokeR 0.12 0.50 |mg/ke
HEIYA 14 6.0 |mg ke
e 3,000 75 |mg/kg
B 8.0 13 |mg/kg
% 1,900 240 |mg kg
A 6,400 3,100 |mg ke
VAP 140 38 |mg/kg
& 34,000 15,000 |mg/ kg
TVHY 23,000 19,000 |meg kg
=okn 120 55 |mg/kg
FAI=Y A 87,000 70,000 |mg kg
FrUTA 40,000 17,000 |mg kg
HY YA 29,000 13,000 |me kg
ANV A 220,000 52,000 |mg kg
TTHFVT A 23,000 16,000 |me ke

EERRR SR, BHRR LA LERTE

Zhic ki, SESIR TIRERDREEE H3,000me ke
CHESRL LTREE > TRh 1. oSBT,
S 7 5 (220,000me/kg), T3 =v.A4(87,000m
g/ke), F MV x(40,000me/ke), #:(34,000me/ke),

BERBPHER N1

7Y 7 A(29,000me/ke), < ¥ IH v (23,000me/ke),
< 7 % vy 4 (23,000me/ke) DRI EBENE o T,
CDBB, AT YRETIEYY AL, AEELE
HAoFewA bl 7AI=0LEEE, ZhEL
TRAEhREERKEEZEL LRI

MR DWW T, SEAHRKEFEBEXRZAL
Tedy, BWHEET VI =7 A(71,000me/ke),
F v £ (52,000me/ke), <V H v (19,000me/ke),
F 1Y v A(17,000me/ke), <5 &> 7 4(16,000me/ke),
#:(15,000mg/kg), H Y ¥ £(13,000me/kg) TH >
fo. TOYBTAI=v AR, LERAETHHART
FEHTAEBTNI =y ahkEFELbRE.

1.2 BHROBHAR

S B OMBEHIR OB 2>\WT, AEGEB L
ED bR HAREIREECREER TV 520HE &
ZDOMDOITEBEE 2 WTRRL, TOBREEXEK 2 LR
L.

ZhrkhiE, SEMKTIRp HRIL.2E DA
W v Y CHE KR HIEEDS. 6B, D
fhoRERFIHEE TR, CODAbTIKRE IR
D DOOEMELIT T, MOISWEIT X THEE AR
Iz,

FOMOEE TR, EHRAAY, FLrVTA )Y
T A, ANV Y ADOBEMNERENT,500, 3,000,
2,100, 1,800mg/l&BBRECHREEh, ZOMET
HER$,10,000 2 S/cm & BEER L.

MEERR I D\ T &, pHM8.9& 70 UM TEEK
FAEREDS. 6Bl t, FOMOEERTEHE T
i, COD, #%, #rbTrkbzhibonk
BYTC, holewER TRl ehinh-ie.

FOMOEE T, AN SEANR LI DE
<, BABVORNEA A VIBE 0490me/IT, LR
ABOBERTCHATAHB T VI =y adkEELD
hic. doks, HEERLET04S/cmTH - i,

1.3 B75RF v 70K

HAEPSOFAME—ARRLEBETA YV v NERED
REEDOKEER, 2.1keg cm/cm TSR RE V2D,
BERIIR & DRSS (UT TEEPS FEIR] &V 5)
i, WEETH>LEVDDEELbNI.
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£2 BAKOBHARREE

=

B | SHEHIR | MESHIK [ekaku|i fr
Bek R R EEH B
pH 11.2 8.9/5.8~8.6
COoD 2.6 2.8 160 | mg/1
FAENKE Rk | THRH | meg/l
Bk 0.0005¥%5 [ 0.00055k% | 0.005| mg/1
FEITA | 0.0LKM| 0.01%% 0.1|mg/1
$h 0.1 |  0.1KH 1| mg/1
Bk 0.1k  0.1RH 1| mg/1
A7 aa | 0.05K8| 0.055%E 0.5|mg/1
i 0.05%¥% | 0.05H¥ 0.5 meg/1
D 0.1KH#| 0.1K¥H 1|mg/1
PCB 0.00055R3 | 0.0005K# |  0.003| meg/1
HEELAY | OREE|  0.1KNE 1{me/1
& 0.1KM | 0.1K% 3| mg/1
HHER 0.1KHM | 0.1k 5| mg/1
BWE 0.1k 0.2| = 15/mg/l
MZenzzy | 003K | 0.05KE 0.3| mg/1
Froyonsiy|  0.01KM | 0.01%H 0.1{me/1
VAP 0.055%5 | 0.055% 2| me/1
% 0.1 0.1 10| mg/1
TV HY 0. 1K 0. 185 10 { mg/1
ZOfDOHEE
HER 10,000 870 ¢S/em
TOC 9.2 1.7 mg/1
BER 3.6 1.7 mg/1
By v 0.07 1.2 mg/1
=9 v C0.1EM] 0.1k mg/1
TINIZTL 190 0.2 mg/1
FrY T A 3,000 110 mg/1
HY oA 2,100 37 mg/1
FNT Y A 1,800 110 me/1
S 47NN 0.1 29 mg/1
BwEAAY 0.15% 0.2 me/1
BFEA 4 v 22 1.2 mg/1
BRA4v 7,500 7.1 . |mg/1
B A Y] 0.1RM 0.2 mg/1
WA A 0.1k 0.8 me/1
4 R 0.1k 2.3 mg/1
ik A A+ v 28 490 mg/1

EERFWCEThISBEEORELRCET S,

2. BHREETSRF v 9 EANETTAF v I8
RO

21 BETIRF v HHROYE

AP SICHT BMAROEARE, 30%HRE &
£z bh, FAPS,/ MESKR=70,008EHDT

BRBRTHFH Nl

14y MEFREYIIE Uiz L 2 A1.3kg-an/cmTH -
e, TACMERERB 51D, PS oSS
WAFLY—T A VLYRABAB S0y 2R Y < —

(BT TSBSI &vw)) R¥EMLE LTI5 30,
SO%BEIEZH, T4V v FEREN2.9, 13.3,
35.8kgcm/cm & B ER OTEIME SN T B oI
ERELNHEINDZZ ERALI T 5.

2.2 BRORE

Hfedid, HEHBERELDTS v E—L ZhEE
EEE L.

Y7, HEPSKEATARMNKIE, BAGNED
FEEE L L, SBSOFRMER, B4EPSOBMER
ROBRRUSBOWRE ELLER L, F3LRT
Bl& & L.

‘%3 AEROESH

H H |B4&PS| # #HIK [SBS |H&EH
s5va—| 76% (S;é;/‘l’]m 10% | %Y
chmE | 2% (ME;{‘,’]R) 15% | &L

80

FaK-OWTRR, S5V a—i}, EhkiErcBEET
530TH5D, BEAOKVWAIYIFEADL
ORLWERDbA, FETEEEEP S, /SHEHKT
#, RoFEAETV, EEROLDOLEGbETIAR
fELik. ZhERE, BAYELEFOATERELP
S/ MEEHIR CELE L -,

ARIEROH IR, BH~<L v bABOERK

B EBbh3ES (MEoRBFacBAf0SE
EAEbR 2 D) R LD, RALOREK) -
fe.

2.3 Rfr@oitt
RAIEREEAT 5 L COMERERANT D, B
EPS/SEHRCHEBET -7 5 v 2 —DERRA
B, BTRABREYEBLLER, BAEPSEMAOHGS
REEOMELAFLTEY, ZHLOMBERLWEE
bhit.

¥, ZABBEOWTLRABORBOKE, KU
T L YROHERE RS LT hil Eomkt
ThhH, ERLOMEIRITVwEBbhi.
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3. REROREMCETIRAE

BS5AF v 7 LBHRMOBEIELLE TS AF 9 ¥
BRI, RREBLEERT I 0TV, £
Ao TR LVEER, REEERCESS
ARBINGEOHRBEBEOTOBAR VARG OE
WRENTHWS., ZIT, F4EPS,/SRUMEEAIK
=70/30D~_ Vv P EAWVTHSABREEL L. ¥
o, BESFAF v 7REEFLTWTHEE k-
TEANVBIAFTAERATY VO 2PEICONTHE
B S 52 L e,

IhboRRPRACRLL, Zhitky, koC
EXRHL M.

HEABTIZ, SHEHKE30%HMLL-EEP SH
5HERAH 35me/ ket & i & @ DFEXE (100me/ke) L
TTChote. HFIVAR, BELImeg/ketiiah
Fobt, F¥E(100me/ke) D 1 /10U F L EBETH -
o, BERHSIE, BEPS,/SRUMEEHIK=70,30
b &4 400me/ke S h, ThidBisdhkeE 2
bhan, #H¥E(5,000me/ke) KN LTE 1, /10LLTF
LERETH -

BHARBRESWTR, KEOHEEEOD 3 B
(20% = 2 7 — v, K, A% EER) o & 5 KRB YRR
T, BEPS/SEHNK=T7,/30TEthLh
96,89,280mg/1& V3N b ERE(B0me/ D EM A . ¥
7z, 4 BERC & 3ERBRGDEB TR, BEPS/
MEEHIK =70,/30TC30mg/1 & HE—FTh - I

BHRBOBELRE, / VAT IV L HERE
AYBROBT Y HAVEI YV ABERER, WThii
LT Teh-T.

BERBETHR Nl

TEABIAFNERATY VO 2HEIL, WThi
BHBRLTCH D, MERTRWEELLRT.
PAED#ER» 5, URERTHRLBIHRE AR
BIELIAA D b DR BEThIY, ZelcEik &
Zx bhil.

4. BRORBZEYECET ST

41 HRICNTIHBEE
YREEABEEI N THCBRALEBESEEEL
HEEEREH 1 DR Ty O LB £ 5 BREE A NE 1 B
2RB %, B4EP S,/ S RUMBHIK=70,/30D-2
v PEREAWTER L.

CRLOBRLD, ESRRICEVWTR, @AFEEP
S,/ S R UMBERIIR =70,730% b = h#h8,2me/ke

BHERbOD, HEFRIEORLE
(125mg/kg) R OB 67 5 BRES L ¥ (125me/ke) D

81

1 /10 FEIEBECH T, Fh, IFITALE

RLoWTE, EoREr LIRS hinho k.
SE R AREEECES S BHRREBWT, b
FIva, v7v, B B Kl es, BEE
2KE, TAFEAIKE, PCBOIYPHDOWTFALR
HEhihoi.

CORER, UREFVEEINTLERBALTS, +
BEZILBRT S EREWEEL LR

4.2 WIERERROTEVECHT SHE
RIEREBS CENRRE L B4 0BER T 3
HEERETIID, BEPS /SRUMBHIK

C =T70/30DF R b E— 2% HAWT, 50085RI0 %485

c R4 RBEERICE SRRSO B &SGR

RBEM HERR S H e B
" HiANwal 8 | HR ESREK % B 8 » || 7| wy<y v
B5 Emvs| a5
& # = SR&ED [J=en) 20% | K 4% | HREl *X— &
& B oav |- B B & P~y
H o & % 100|  100{ 5,000 1 240 30 30, 30 10| BEOREHE
B fir | mg/ke|me/ke|me/ke] me/ll me/ll me/ll me/l| me/] me/ll mg/1 meg/1
FIAEPS,/SH L9 35 4000 0.17] 25 96| 89 280 1| 1| 0.0k
WAPS/MgEH | 1.4 5% 400 o0.00) 43 4 2| 30| 15#| 199 0.01%% |

BABEEORARIGEORBERE (FAEEREE) wBTs
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ERUMARE W26BEORBEHTS) k3
MEABRE2ERL, OB RO 3L ECMRIRER
BT RBRRER L.

CORR, TECEIBEERCED O N S
Yh, VTV, HEE 8 Afizos, B 2K
8, 7TAENKEE, PCBOIHEDOWTALEHEE
nY, URERSBABE I h B HERCREA L
Th, BT HIHELRIPEVEELDRL.

4.3 BUBRLCLI3REZECHTIAR

AEGEZBEACRE L, BERCEMLLSE0R
EBERET S0, 0.0001HEOERZBHEERAS L
T, H4EP S,/ SRUMEEHIK=70/300<V v b %
AV TRBRT- .

ZORR, IECRIBEERTED I K3
Th, YTV, FEME B KM es, B 2K
B, 7AELKEE, PCBOIYWEDWThLBE S
hY, BRBEOMMNAL, YRR
BERTBRI LR ELB .

5. REROIR FORE
SEDRIEFICE L TERBDEFNVRERT .
BiE, EeH, mIBROMKEIRSAES LTUT

DEIERELE.

s R=UVORY Fe L VEEEMM 180, ke

c FHAP SHIGEM (EIBRE$3) 100/, ke

< BEREM (WEHXRUOBRCETIBASET)

0M,/ ke
« S B Sifig B 400/, kg
- BEMTE 50M,/kg

75V E-DEEGHIFEPS /HEHAK,/SB S
=76/14/10CH % I, EROMHK%L - OREHK
BTRDBETS SV 2 —DFREIL,

(100%0.76) +(400%0.1) +50=166M, ke & 5 5.

CHBEHBOREHLBITFEPS /EHK/SBS
=72/13/15CH B iz, LM% & OEE I
HTRD B L CHBBOFMRL,

(100X 0.72) + (400X 0.15) +50=182F1 kg & 75 5.

L L, HEBEERZE, RE—8Thoried, &
heBESER LEEThEEbEW. 75 v ik
B LEEROLEIRLIS CHRARCHERLEERD
HEI21.12, BV 7oV Y ORER.OTHBLD

BB S Nl 82

1Y v b AN b Offikkid,

TGV E—ee:166 X 1.15 = 191 M

T HAS e 1182 X 1.12 = 204 [
RN—ovDORY Tl vidE

1180 X 0.90 = 162 P& 5.

Chicky, BEPS /BHIERE LIRERD
kgl » OERER, FRABARRBP SEROHR
B R BERIK ORI BRI 2 RO R BT 2 BRAR &0
FTEETBL, =T vORY oL VEENTL
LA k300, SFRET A LS

LR ol

il

¥ & B

1) EBRMBOHER

S EEHIRORSIL, SADOWEEN3,000me/ke & HE
SBRL LTRER TR

S R UMBEHK OEHARTIX, p HA11.2, 8.9
VTR ABKREEMBEDS. 6 X B fo s, foHkE
BEHE TR, E2TEEYTTCH L. LOMOEE
T, SEHRCHERA Y, F b U aSNERE
TR Eh, ZoORETHEERA0,0004S/cm & B
fE%R Lic. MEERIIKIY, SM4R9% SFERIK & b hin
DIEL, EHERL870.S/cmTH - i,

BAEP S oWHREL, THERENMEGLD, FEA
K& OESDIFERTOLEND L LEL bR
2) BHRKLETSAFy I HOETIRAF v 78
DR

FEP S PR BUER R HMT 5 &, Hiniic
U THMERSE IR Z LALLM - .

B4EPS /BRI S B S Zum LI RERIZ, 8
EDRRELISOORB EOREIX e h - .

BB, BETRAROER, 77 v -RFLPS
Boflfs AREOWETH Y, ZHERERYS
B ¥V YROTEAEREU EOPETHH, WTTh
HEMALMERWEBbni.

3) AfrRoR2HiETI2HEE

RAEEECES AR S OBEIEDF D
HERBTRIEShME 8, » FIva, HRER

8 bBBE, WERLEBLTCH .

BHARCSWTR, XE0oBBH 0D 5 HBKE
(2096 = # 7 — v 7K, A0S ERR) ® & % AR WA
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CHEEYBLIBHERD oM, TOMOEHE XN
hbEEDTCEH -

T RAABL AT E R Y VT, WERSBHE
RUTThy, BEIXEWEELDRI.

Ll EoiER» S, YRAEHKOMRE, AMBEL
DS DEREThIIZEEEMET LW EEL DT,
4) HEOREREIRETIRAE '
FEETEYEE I O R U (R 5 BRI
S RBROME, FSFEEP S,/ SROMEEHIK
POBREIRIEbOOHBELTCHY, MOBEIIHK
HEhichote. HHICE DB IES < B
BB wTid, wThoPHEIBRHEAhok, &
hODER, YRERIBEREIRTLERREALTS,
TEPEILABERT L ERAWEELORL.
B4HEP S,/ SRUMEHKOT A b ¥ — 2 BRI
RUFHARER & 5RERBLYRE L icthiie, Ex
FRABERBCHTIRRAEER L, WTFhot
BImHEhyd, SHERKENREEh B tE
HIZRA LTS, BT 3ERE RV EELD

hie.

BRBPITE Nl

BRERKEEWT, B4EP S,/ SRUMSSIKOE
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Mg LB oREERB LIER, BRERE

OBEERR b, YRR LESBEIERT L 0L
BAhnnnweEL LR,

5 MMERDO2X FORE
RIEROENBOETNVRE LT > LR, ke
L7-n OFRIEIL, FEREAREP SHLAOEIREP
FERROREM A RUERCET S RAL2EDTHE
ThHE, A= VORI TV VERHUTL LR
RAFCi2b00, GERET LA ELin-Tz.

P EOHREERRD, FHRIET I A5 v ZHGT
MNUTHERE LUERATES EnBlLh kot
¥, BRMRCEREES L5 LD ORGHIPELHA
TRHHHBEOHE LCHAERNTHETCHSLBbh
fo. ELT, SAREZHENLLES S AF v 72 BEHR
TH->Th, {LEHCRLTRECE LVWERATER
TSAFy VRHENAET A LN TE, SHEH
B Da v T F i EAREHRC LTS LB
bhitz.
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Leaching Characteristics of Organic Matters and Metals from
Industrial Wastes and their Loads per Unit Weight

Yutaka YASUDA, Hiroshi SUMIDA and Norito WATANABE

i U & [

T DEFHFEOIA A > BEEBHORBT L -
T, RETIEXEREYORIEAMMOERC S S
RO 3EER T 5 FREHR VR ELERY
DHELERITEBT Y ERATED, ZD5 B53%IC
HIzB#933475 b v BREAEE & BE, 25%%
Bl H1595 b Y REOEREL LTEHE AT

BLDODERYDRKC DI BILBFE bV IRDOWTIE, -

BRAGEhTH5DORERTH B0,

& AT, BROEEBEEYERASIBHTE T,
B CHBIITERATL S ki, BRLEEHHOT
KEODBAFBIE . ZOLBiE<1OEEESNE
HRR il L, A55RHAR X 2BE~OREH)
BE&EEhtTws.

EXEBEEYOBEENT DlcdH Y, B THhBE
EBEHOWT, BEYERTIBAODLWED
BHOWEERSOHE L HMNCIEE L, ERASS T
B LHEREE LORMBERE Ul & 5 AL 3a)
WETAILNERD L. £ T, SHBOEREREYRK
NG BHEREROLOOEBRR L 35120, RAD
RENEEERYBRE >V THEY, £BESD
BHEEME2RET L L1, 2ORRBRUBS
DWTHRERZT - DT, ZOBRIEDVTHRET .

B EAHE
1. KRGk
RADTYE - FEHH» LR4ET 5 5 GHOEEESR
WET2IRE R TR 4 F1~12A e 2 TEEL L, #4630
Bfhd Lic. ind, ARG oEEC>vwTidR1k
w~Lie.

®1 WRENREFERYOEE

EXEEY WHEN REEEDPOBRE
TABER| 3 [RAEHOHKARSGR
R BB | 2 |SRBIE TR O PRI
ARERE | 2 |[AREESETHOKLERRE
REBE | 3 |Rf, #PTBOHRKAEEE
WpkRE 2 |ER, ERUBHORE
g [%%/n SEPRBLERRIT 35 ) |
W SHRBERY | 2 |ERAERAARROWEIS DR
2408 ¥ 2 SRR ET AW LA
mzﬁ[mzﬁ 2 (BRI OPERIK
Zof BRENK| 1 [BEKAEBIR(IT)FEIK
2. BEFE

HRFAR, BHRR, BROEBREERLL. &R
CETIBERBROBERECODWTIE, 2R
L.

S, BREOBHFEENR UG FREAI DT
2, BHEABRRUBRSABROBR» S, WEHEZ &

* BrRRREBUERER, HEFE 500 BETREES TH14%128
* Gifu Prefectural Health & Environment Research Center: 14-12, Yabuta Minami 5 chome,

Gifu 500, Japan
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R 5 F

#2 WEXFRUCHAERRB, HWEHE

RRES & ® B AL
5 M, BR, KR EERERR
EERBR | omanr n
pH, BREMR, COD, |BEFHERELS
BOD, £%%, £V v, |RUJIS K0102ic
TEHHERER (R4, 248, AV oA, (BEHL
¢, X, Affizas,
§H, EER, &k < vV
5 SRE, AFIVA B bR |EHEBESRRE
RO | ayun, @, B & <7 47|H

WBEEM L ka4 fc b Ovel (RARAME) & LCHE
L. '

BERRUER

1. ENRBREIMOMIR

HRBBRR OB HRRC ST 5pH, BREHEXO
PEERLEEREYOBRI L CER L TRIT
L. SEEREREWOERI RO LD fEnR
Hbhi-.

BiE : TKIGR, &&HE REBERVORKEE
EoWTRE LL. A1, SUKBRIBRAGOBHE
BTholfilvThdRBaoEReh-1. TK
BREECLREY, SRBERIHVFERY, L0
MOBRIZFCERFORKER > Tk, £FHRO
EARIT65~89Y DRPETH b, MOEEFEEY L M
RCEXBBREOREh . ¥, BRI

BRRT#E Nl

49~1BDRWHETH -T2, Zo3b, TABRELA
BBRCOVTHFECREOLORESBBLA, FH
BYHaAENBV I LRATRBREh:. BHKOpHIE
FEEDRRT NV VEED S DRE R - .

HEYHERE  EREETHORE CIEBBORER
THEBERER T, SKHRITSAY%, HMEFEITNY% T
By, HRLARCERYERNEC L RRES
fe. ¥, EREETHBORE CREAGCODRTHE
BEHRORIND - k. SKE, BRBRECSWTR
WMECLE LCEETH D, Thth3lk, 6% Th-
fo. T Ed OEDERE S WTIER T 5 R,
IRETHL LN 3EIERSENERYOERCKE LT
WhhoEELLME kb, BHEOPHIL DWT
Bwthd TEDFETH S .

SrE g5k nil, KIBRODN T AEOHRTD -
. BPEDIBEODRTHH, MHELDERIE
EAERDOREh oo, GAEIZO0O~2K LEET
Bote. Eh, BEBBRIZOWVWTIEO0~2%OHRET
By, HEWERRPRWE ERTFREhl. BHK
OpHIZ8.5~11.1DFETH », HWTAHh V%R
THDONREh .

W LA BREIBGOPRT, ERRRELA
ERDLAIh T, SXKERUEREIREI >V TR
FEVEARRVTRLEETH - . BHKOPH
129.3~11. 1L WTFh b BETH - 1.

B h b - ZOM : BAEIHBBOKRT, BRx

. R3 EXREEWHOHERBBREROBE

B (n =10) HHRE| 2w | BV lA |[BRLl i
BEYOEE
FTA(n=3)| &R (n=2)|BE(n=3) |8k (n=2)| (n=2) | (n=4) | (n=2) | (n=3)
P et P oA B2iEe =[S e, | BEH B KBt
N Bk 'R weE B, BR |B B |BR K, #iRk
g X HMLRE |HER PERSE BERE |[MERE |BREhEL |BERL |FERL
80 84 79 66 58 0.6 9 3
akE %6 | go~s0 79~89 74~86 65~67 31~84 0~2 0~19 1~5
77 % 55 70 78 1 6 14
wREE (6 | g 89~91 49~62 49~91 66~91 0~2 0~12 4~28
! 8.5 8.1 7.9 7.5 7.2 9.7 10.2 10.7
BB OpH 6.2~12.3| 8.0~8.3 | 7.4~8.3 | 7.4~7.5 | 7.2~7.3 | 8.5~11.1{ 9.3~11.1| 9.5~12.6
o 2100 550 720 190 370 310 | 1000 6300
WHIWEC(#S/em) | e 4200| 410~690 | 310~1400] 55~330 | 170~570 | 45~650 | 520~1500|4700~9400

) b LRORER FE, TROBEEE
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F O 5 4 BRRTHR Nl
R4 EFRFEFENCITSCODEBODOEHF B
| (Bipr : me/ke)
BN D BE(n =10) WHRRE | e WOCA | B2 fi
B | TA(n=3)|AHK(n=2)|Rta(n=3) [#K(n=2)| (n=2) | (n=4) | (n=2) | (n=23)
cob eséggggzooo 7003992000 3303§82700 2200~11000 2oo§fggsoo <1ozgz4o 401§geo 3133270
BOD 2400531(’37000 27og§~oossaoo z1o<7)753(1)1000 1600~16000 sggiogsoo 1018110 402~9250 2%'132100

E)Feh L ORI FIE, TR

BHIEDWTRREKDBIZEA k- b, HiRgER

RTERIHBUEMREBBDOhiz. BRENLIOW

TREH, HI7 AW, &€, ZToOfoRBEHILER
EThTWHOREBHTH-T. BRERERUREME
BiX1~5%R0U4~28%ThHhH, v, TWlA
ERBEETH > L. BHEHKOPHIZI.5~12.6&
EEXRLE. ¥, BHEOHEER 4,700~
9,400 £ S/emTH Y, ML LTEDDTE - 2.

2. CODXKU'BODDRFHIRET

COD & BODDBHIFEA » BEEEEYOME
CRBBLUTRAR L., AEELEEEYDCOD
O IR BALIZ105%#~22,000mg/kg, B ODTIX10
~87,000m8/kg & D CISWHE M LTHY, &&
AEDKAET, CODRELTBODDEHIREEMD
HHE b - .
ERREEYOMEC L OBEREM 2 HET 5 &,
2w, LA, BB 2DOMEECODEY
BOD & dBHEEMIMEETSH D, CODTIOR

£5 EEBFEWEEFST—N, T—P, ERM+ ¥ OBEHEEN

~670ug/kg, B ODT10~3,100m8/ ke DT H - 7.
WK, EHERSARA X b e DRBRTHD COD
©2,200~22,000m8/kg, B ODC1,600~87,000m8 kg
Thot. Tl BHRBREC S\ TIRFEOHHO
fETh-7. Th, RIBEHEEMOKE D - HRE
EoWT, BIEOREGIC S L BT 5 &,
TABROBHERMARELTEL, CODT
6,600~22,000m8/kg, B O D 724,000~87,000m8/kg
Thol.

3. T—N, T—PRUERAA L ORHEHL
T—N, T—PRUOERA 4 v OEHIFEEN 2 EYE
BEHOBHZ LICBEE L TES KR LK.
PAEEEEEHOT-NET-POBHEREREAMI,
1 ~9,700me/ke R U°0. 15K #~2,800m8 /kg DFEH C b
», COD, BOD &REFED TKHEELSH LT
Wi, EEEEHOBEICT-NRUT-POBEH
B KT 5 &, BHEEMOREWTHSLTAK
BiE, RMmBGE, HohEE, LEBRECETHY,

(BEAT @ me/kg)
BEsE D HR (n =10) HYERE | @En BEWCA | BB i
O [ TARM=3)AR(n=2) |#B(n=3) |8Kk(n=2)| (n=2) (n=4) (n=2) (n=3)
T—N 5800 2700 1600 13 1200 12 40 13
3300~9700 2400"’3000 97~4000 12~14 19~2300 1~42 11~68 2 ~20
T—P 1300 1500 3.2 1.8 61 2.2 1.1 0.2
430~2800 | 1400~1600 | 0.5~7.2 0.3~3.3 11~110 | <0.1~8.3 1.1~1.1 0.1~0.4
Ay 3400 210 510 140 1500 52 60 10000
N 160~9700 | 130~290 190~1100 45~230 420~2500 | <10~180 <10~110 | 3700~16000

E) R EROBETSE, TRORMEmEE
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B RBEIRTHR Nl

R6 ERERVCETHSBEOEHIFHENY

(B4 : mg/ke)

BEEYD BF R (n = 10) MR | e HWCA | BB
B H | TKk(n=3)|afK(n=2) %6 (n=3) |FK(n=2)] (n=2) (n=4) (n=2) (n=3)

T-He €0.1 0.1 0.1 0.1 0.1 0.1 <0.1 0.1
<0.1~<0.1 | <0.1~<0.1 | €0.1~<0.1 { €0.1~<0.1 | <0.1~£0.1 | <0.1~<0.1 | €0.1~<0.1 | 0.1~<0.1

cd <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1~<0.1 | €0.1~<0.1 | <0.1~<0.1 | €0.1~<0.1 | <0.1~<0.1 | <0.1~<0.1 | <0.1~<0.1 | €0.1~<0.1

Pb <1 <1 <1 <1 <1 <1 <1 <1
<I~<1 | <1~<1 [ <1~<1 [ <1~<1 | <1~<1 [<1~<1 | <1~<1 | <1~<1

As 0.1 0.1 0.1 <0.1 0.1 <0.1 <0.1 <0.1
€0.1~<0.1 | €0.1~<0.1 | €0.1~<0.1 | €0.1~<0.1 | <0.1~<0.1 | <0.1~<0.1 | <0.1~<0.1 | €0.1~<0.1

o <1 <1 <1 <1 <1 <1 <1 5
r <1~<1 | <1~<1 [ <1~<1 | <1~<1 | <1~<1 |<1~<1 [<1~<1 |<1~14

Cu 19 1 <1 <1 1 <1 <1
<1~56 | <1~2 <1~1 <1~<1 | <1~<1|<1~1 <1~1 <1~<1

- 3 3 4 <1 <1 3 <1 <1
2~3 3~3 1~10 | <1~<1 [ <1~<1{<1~11 [<1~<1|<1~<1

- 54 17 18 <1 3 120 12 <1
e 9~110 8 ~27 1~33 | <1~<1 1~4 2 ~460 8~15 | <1~<1

M 15 5 37 <1 <1 2 11 <1
n < 1~40 1~10 | <1~110 | <1~<1 | <1~<1|{<1~5 <1~22 [<1~<1

)T EMOBIEL FHfE, TRORIERHE

BUSETSTE, 855\, 10 LAROHAZRD « £ofi
DNTEPER ST, Bk, BROBHEEMERL
L TFABREFS VT, T—NT3,300~9,700m8/ke,
T — P 7430~2,800mg/kg'TH - Jz.

R, WHA &Y OBEHFEMCDWTE, 10KH
~16,000m/kg & [RBEERIC 7377 L\ Jo Af, BESEBESE
YOBERICEHREMPHEKT AL, RLIND %
DA E3,700~16,000m8/kg & P& - TR, RWTTF
KIERD160~9,70008/kg T & - 1.

4. ERBREORHUFRHEA

ERFOBMIFEN b BEEREVOBR I L kR
LT&EEIRLIL.

HEEEDS HT—Hg, Cd, Pb, Asit2oWTil,
PERHRE LT hOBREEEDDH S I Lich -
fo. Ll, Crfeontid, Banih - zoflicl
Fii~14m8/kg (F#T 5m8/kg) DOIFHEFEBEAHFD
bhi.

Cu, Zn, Fe, MniZ 2\ TR TFTAKBER, BRAFBIE,

REFRI OB TS LBEL, ThbOBEHEE
firiz, CuT1:Kii~56m8/kg, ZnT1~10me/ke, Fe
G 1~110m8/kg, MnT 1 Kji~1100/kgTh - I-.
L L, BUETETE, HOHRE, RLnd - zoflc
BIhLOEBIREEAEEH Ligh ik

B, FEECTRAOHHEEMERD-OI, K
TVWOFeT, 460m8/kg (FHETIL120m8/ke) TH -
Iz,

5. EEREMCEETNIEESOEE

EEREYTCE I NI SBREOFREN ¥ EREE
PWOBBEZ L BB LTERT R L. SEEYORE
B2 LR & 5 mEEEIRD bhk.

Bk BHEBRE RV MOBR TR, £&BOK
B A OBEEOBERY I LTEWERTHH, &
D5 HTKBERTIET—He, Cd, PbaificE WHE
THol.

EHHERE  ESBEOFEMIIMOXF L LTE
LSEETSH .
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SE OB 5 % BEBFRH N1
*7 EEEEHCESFEIISEEOFEA
(Hify : me/ke)
BEYo B (n = 10) BHHERE | & WA | B2
B | TAK(n=3)|a&H(n=2) | RE(n=3) |HWK(n=2) (n=2) (n=4) (n=2) (n=3)
T—H 0.8 <0.1 0.1 0.2 <0.1 <0.1 <0.1 2.1 .
€ 0.5~1.2 |[<0.1~<0.1 | <0.1~0.4 <0.1~0.3 | <0.1~<0.1 | <0.1~<0.1 | <0.1~<0.1 | €0.1~6.1
cd 1.7 0.7 0.5 0.1 0.2 <0.1 <0.1 4.6
0.9~2.3 0.6~0.7 0.3~1.4 [<€0.1~0.2 |<0.1~0.5 |<0.1~0.2 |<0.1~0.1 1.0~9.8
Pb 27 14 16 5 1 2 5 420
15~42 9~20 8 ~26 4~5 <1~2 <1~9 2~7 17~1200
As 2.5 0.5 4.2 0.9 0.3 1.7 2.5 4.6
0.7~3.5 0.3~0.6 2.3~5.8 0.8~0.9 {<0.1~0.5 <0.1~3.1 1.7~3.3 3.3~6.8
ot 26 29 420 5 2 13 73 440
7 ~63 27~30 37~1100 2~7 1~3 4 ~33 15~130 120~710
Cu 370 110 820 16 40 16 49 2700
35~950 49~170 250~1900 4 ~27 <1~79 3~35 33~65 27~6800
Zn 1200 730 1700 600 120 13 55 5500
890~1700 | 520~930 160~4400 7 ~1200 2 ~240 1~31 10~100 1200~-9800
Fe 23000 6400 66000 810 830 19000 24000 110000
2400~61000 3700~9000 | 510~130000 510~1100 | 760~900 | 3200~51000 6900~42000/58000~170000
Mn 440 730 370 62 60 2100 340 1100
42~810 160~1300 15~860 15~110 32~87 72~7200 | 250~430 530~1500
E)Fi HROBEESE THoBER R
FE, EVWLA  FESBOFREMMRMOBEED L.

BEYCH LTI ok i, FedlMndDJREA A2
PRWEAD - .

BEBD - Ol : SBRESRCFEBEMREL, B
EEEHOBENDOFHETAHS &, MoEBRuvizw
THhoSLBLIREOREEMEE LTEY, SENSH
PR X - TREI R LRI L

ek, WIEhOEEEEYHICLFe, Mn, Zn,
CuEDAESBRI 2T, PRIBRETEES
RTWAZ EHHB LN, BHRRCET2E54E
OBEHBHRERCNEb oI D, ZhbEER
EEEEDH R TEEO LIKNEE L B THE
LTWwWbhoL#RIh.

¥ &
SEORER & - THE, EWERECIRCOD,
BOD, T—N, T—POEHEFEERM, BRLns -
ZOMTIIIERA 4 v OBRHEEMNRR G Z &Y

Z05HCODRUBODHEIDWTIE, &L
FHBOBHEFBEH LT, MELBKAELES
TERIVAENTELEDRS, L L, BIEH
CEoTik, AENAEHES LR SBRECRIIE
YREEh S0, BHEBMOKEWTRERED
KEET T OWTRERRIS BEXDH L0 LE
bhs.

Fh, ERAA VDOV, LWolkABHTSE
MERHEETH D 5 %, #95,000m8/ § L EOBE i
BLEYABEHET S L WhhTWA2H, Bl
FEEAOXE VRN L PR OXBEDI TR D
RESLETHS.

B, FRPHEHUZREL>VWTL, T-NRU
T—POBHERAAKE WD, BITEOEREL
LT AEA,D, BEDUTORCREET ALE
BRdH5.

ek, SEORECIISEE BoHEESLETOL
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R 5 F

TREBLALBHTLORRD kbR, &
Z DD RPEHIR D & 5 WAHEWETH 5Cr BBl
BEERERYH D DO TCERLETS.

B, BEUBKLAFIHCE VTR, A58 bE
THBHKOEROMI, RESHEHED Y 278
B, RETHHAOME, NP, FECI3RD
BE~OKE, BFHoRYFIALE, BRTEME

BERBPHRH Nl 89

PEELFELTEY, SROBMBELELORS.

X [
) REREERENE: REAE, 136~138, KB
7, 1992
2) ZHREME— : TEHETSUREE L MERFEEE, 67~69, EE3E
FkiAEs, 1980



90 F R 5 F

BREPHH Nl

Cfit 35 %8 8 & X D
At & TR BRI 5 5.
I RIS Y 2% ) —= 27 (1 SR

SRFEEDIZE 41 ¢ 435—439, 1992
REREC > & [ARMEPE] & (EOREE
RRERAS) LVERKELZS, £—8  wme
B, FE RERRRR, =8 v AMRESH
TRWE, EOWTHHREHETORBERE - BR
G & B— BRI L, FERREMBIE L.

19914FIR B IR (CH T 2 MEMMEXORITLRES
BRBIOBRM

SERERET
RIS R fEHivoel . 13, No4, 146
(1992)

ABEMOSI AR (HRV) FiTICET3m
BRSNS

xR/, W& £ BERH, EBIEA
HFEET, B B, BEHHT, REWE,
JiiZE 5, AR K, EHEEE BRE=
T 3 AR FERPI I ERE - &
BPRELE BEENFARHRVOFERLSS
PIEHHR RERTHEESE I483% F
B4 E4 BRAT
BABKETREANER [EENEPIEEERY
SHE| (B BELAMPR) © X TR EER
BERE TAFe bra v 2 (HRY) BTK
Bid 5 MEEESMREITIIE] &AM 3 B0 8 Bibs
BEDISERT, TUREABHEEEELOXRATEL LT
BAtA L. TOBERFIITERE & LTI B
BB A TRERNE & 2 ABHRVIESR & comiE
RG>V THERAERZTY, v v AREEK>
WThHSTEEFE—L L7 7 LY ABERL, —h
LABTRLTHREFCBE L. ki, XZRBHT
% BEEE, X%, BEREMSCEAFLORE

DOHEERICEAYT TR
(5B7530) WESEBHIEMRE LTOS L VR
T ANAE L2 URMOTR

SIHE=, HAATF, BBEE— # ¥R,
A 6 (SRREEPIER)
HAARMAESHE 39, 789—798, 1992

HEFHREO AR Y —=v ¥/ (NBRE) i
BOBREROMBEERB LML LT, SravE
IanANF YTV ORMPRLEEERE I o< bS5
74— (HPLC) &€ & 5VMA, VLA, HVA, Crell
B~DHEOF R OWTHRE L. ‘
AED DL NIIRBIC IV AV aN~EY O VY
BLHLH0.02% ks &5 CHEMThIMEORY
ZEEELMHE L, Cre VMA, HVAOET H BT
&5 ENERBENC L ERD 7 « — 2 FRERAR,
LAMbMhER ok, Fi, HPLCiE X 3VMA,
VLA, HVA, CrefiliBicE » 7= < BB LA & 53
mank.
snavigrun~Fyovid, s (BEH) ©
B|E ULELR Y F A a =9 A BRI B 113
RIIAZSLETH 725 20, BIERCREEL o
CreflEI I A BB LW EOFIEEE LTED,
BARY AL 229 ALV BERATHEZERRD LA
7z
BREOBEZIIVvavBI aA~: Y Y VRN
Th AHERE L CrerBHEOIERERER Uitk - 1258,
WIMLic AR W ReEsLBbhi.

RN EROMBRHERER (BX - B

R — (R AR
XERE (BB XFERFDARMGERKE)
R, 33(6), 609~618(1992)
RETERY RS L, MERHEER L, 5,
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F R 5

REBEMRORZRE L OB#E 2 HBRN L. n—3%
TEEAARREREY, Bio s bk &St Hin Ui, —ff
TRAEHRRBELAE <, n—6RTERAHRE
TEHRBWEERRD bl BRI X AF— T
SR DEIE R HHENI8Y, WHi2% Thh, RE
REEBORD % B EERED LR LBk s b
BOERARED bhiz. BERERLED S bRkTR
T v a—ERE, T cRIRRRE A S B EE
Wik & 4EBA% TR Uk, ARISAREE R OGN M FE 2 —
TEFRNRL & IEAHBY, S MMM & i3 &8
R Lk CofEml, ZErEETH--

BH=_CRZ2LEHETERIYTHhA -V DEE
(EDWT GR3D)

FEEEZ, ZEARAR, BEEHE
(i B R A A B 9EFT)
Jid B (RAKERERYS)
BiEE, 33(6), 539~542(1992)

25 hA b ZY—v (BNTMG) D 1ppmKEBRKIC
1RRBE EH, EbHKeBTERET L o
L= 2% AWT, MGOARKABZELHPLC
TERHICENT. MGOBTHEMMER, RO
TR, NERCHHTEDL . MGORSEE
2m, FERUCER CRERERE, HATRER
KTHABMECR S hi. M, FERUHHOM
GIRER, EREB4cHlI L, HIERTH21AL
PICRIRA (0.022.8/8) BlFEkoTe, Lo L,
HFHTOMGREOHIIE L ZET, SEERTHE,
L2BETHEEBVL (0.224+0.0828/8) =
Bolc. MGD =Y < AERTOBRIL, T CrEL
EhEFEREI VR VRER T

Emission of Chlorinated Compounds by Co—

mbustion of Waste Dry —cleaning Materials

Takeo Katami, Harumitsu Nishikawa
(BB RAEWIER)
Akio Yasuhara (EIZBEPIZERT)
Chemosphere, 24, 343—349(1992)

The formation of chlorinated compounds by

BRBHH#E Nl

combustion of waste dry—cleaning materials
including tetrachloethylene solvent was investigated.
Phosgene and hydrochloric acid in exhaust gas
can be removed by passing through a wet scrubber
using 10% sodium hydroxide solution. The con—
centration of phosgene, chloroform, carbon
tetrachloride and trichloroethylene in exhaust gas
were all below the detection limits when the
afterburner exit temperature of the incinerator

was raised to over 900TC.
AEERICE DEROBEICETIHAR

BIREE, HEESE (BiRRAERER)
FHEBR—, HHAH
(B B AR S A AR )
B &A%, 40(1), 29~38(1993)

REE & RO ORI & - THE L h 5 AEK = FIH
LT, BEEKBIVLRESOHEL BRI ST
ORI e BE AT 5 T2

ABHA BB E LTT V= 7 EOEEEHE N 2
BRBSIBE, TYEST, PYAFATIV,
n—EiEE OBRME K U Tid90% Ll L oBxRgh R
ERLLEH, B F1rE08mE0ERWERICH L
TIX30~50% L E VR Ch oo, * iz, BEENEN
AEHA LIEBHASRAT, PROKBREZHEML
B, MY AFAT I VELUn— BN 2 RERIEE
B T80~906 R, 5 RERER TSN L EOBRERY
AL, T, HEAFCoWTR, KEEROXET
MUTH 2 KR T20X DBRERELMEShih -
bt 1%REEF bV O ABRERMN LIcpHT DK
HER % A Lo d, 2 MHRBT0% OBERER
L.

ELRABROME - BRI 2WT, BRMERE,
P TRELE, =44 07 —AMEREOEER
BREAGTHRI L. ‘

EOFER, ABHROMEL - BRE D70 ORHBWE L
MEMEH LTERKTI%Th D, KBEREZEHEMS
HLEREY, TVYE=T, PIAFATFTIV, n—
BESOBRIK LT RS Y L EOTHRE OER
ARHLN, RRELREZbORE{ LK.
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PLEDER, KREFROBEFERED7 1~V F~
DA OT MR S Rz,

Emission of Organic Compounds by Combustion
of Waste Plastics Involving Vinyl Chloride
Polymer

Harumitsu Nishikawa, Takeo Katami,
Yasumitsu Takahara, Hiroshi Sumida
(st B2 R A B BTSERT)
Akio Yasuhara (EIrZREHIERT)
Chemosphere, 25, 1953—1960(1992)
Organic compounds emitted from combustion
of waste plastics involving vinyl chloride polymer
were investigated in an actual waste incinerator.
The amounts of volatile aliphatic hydrocarbons
and volatile chlorinated organic compounds dec—
reased when the secondary combustion temperature
was controlled ovef 900C. On the other hand,
the amounts of some argmatic hydrocarbons
increased with a rise of the secondary combustion

temprerature.

Flow Injection Spectrofluorimetric Measurement
of Oxidants Formed by an Atmospheric
Photochemical Reaction Using Naphthalene—
2—thiol

Tadao Sakai (¥ H k%)
Harumitsu Nishikawa (585 AZEPIERT)
Analyst, 117, 1339—1341(1993)

A method for the determination of photo—
chemical oxidants in air by flow injection with
detection of the decrease in fluorescence, based
on the reaction of iodine with naphthalene—2—thiol,
has been developed. The decrease in fluoresence
was linear over the range 0—10 X 10~° mol

® of iodine. The relative standard deviation

dm™
was below 1.0% at the 5 X10~° mol dm™ level
of iodine in the absorbent solution, and the

detection limit for photochemical oxidants in air

BERBTFHH Nl

was 2 ppb in a 20 dm’ sample of air. The sample
throughout was 30hr™'.

Suppression of Sediment Oxygen Demand
with Lime—Based Treatment

Nobuyuki Hutaedani, Norito Watanabe,
(Bt B R A SR
Masahide Yamada, Yoshinao Kano,
Ryozo Funasaka (BEEARMEMRE LY 2—)
Hisamitsu Nagase, Takahiko Sato
(B R IEREAE)
Youki Ose (BiBHILZFEMAE)
Sci. Total Environ., 116, 137—144(1992)
Sediment oxygen consumption. was measured
using a continuous f.low—through system before
and after the application of lime—based material
onto the surfacial sediment. Lime—based amendments
including quick—lime, calcium hydrate, a mixture
of calcium hydrate and magnesium hydrate and
dolomitic lime were effective in suppressing sediment
oxygen consumption, while precipitated calcium
carbonate had little effect. The doses of quick—lime
required to suppress the biological respirationis
estimated to be > 508 /m' for river sediments

and > 258 /m' for sludge, respectively.

Fate of Lime—Based Amendments Applied
for Improving Freshwater and Seawater

Aquatic Environments.

Nobuyuki Hutaedani (57852 XEFRERT)
Norito Watanabe (iBIRAEHIIER)
Yoshinao kano, Ryozo Funasaka
(FBRARBERE LY £ —)
Hisamitsu Nagase, Takahiko Sato
CTEPEoN
Youki Ose (XBHIZFREMAH)
Sci. Total Environ., 128, 13—20(1993)
The fate and chemical forms of lime after

application in an aquatic environment were studied
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for the duration of 12 weeks. In freshwater,
criticial compounds were CaCO, and Ca(OH),;
relative composition of CaCQO, in precipitants
was increasing between weeks 2 and 8, and then
reached approximately 60%. In seawater, CaCO,,
CaSO, * 2H,0 and Mg(OH), were recognized as

BRBPIIE Nl

critical constituents; composition of CaCO, showed
maximum between weeks 2 and 6, and CaSO, *
2H,0 began to increase from weeks 8. Final
compositions of three compounds were 66.7% for
Mg(OH),, 19.7% for CaSO, * 2H,O and 13.6%
for CaCO;.
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Yoshimichi SAKAI, Hidenori SHIMIZU
(Gifu Prefectural Institute of Public Health)
Hisamitsu NAGASE (Gifu Pharmaceutical
University)
Hiromi MORI, Sachiko YAMAGUCHI,
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Michiharu HAYATA (Ogaki Municipal Hospital)
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Y. Ose(Gifu Women's College)

T. Yokoyama(Doshisha U.)

R. Funasaka(Gifu Research Center for Public

Health)

H. Nagase(Cifu Pharm.U.)

H. Terao(Gifu Pref. Inst. of Public Health)

Y. Tanaka(Kakamigahara City Office)

M. Nakatani(Nissaku Company Limited)
1992 Stockholm Water Symposium SEEK4 48
A(RY 2 —Fv)
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