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OMBFRD L OREEEEERLT BE=A| 080 |0.070~0.260 | 0.0018~ 0.048
BLE 9 £ 10.9%0.36 | 0.030~0.270 | 0.0035~ 0.092
e ] £ |1.2%0.48 | 0.030~0.312 | 0.0047~ 0.15
T ECHETE 3 HBEHOH % 2 #&!| 0.6 [0.030~0.150 | 0.006 ~ 0.067
#£3I4TT, 2 '+ 1.5 0.030~0.375 | 0.015 ~ 0.7
S B o] et
R & U TR o Rl B T : ' ' : -

%

BREMDAR, Bz, 7Y (B I~10070), AW (R200), FI448E (2000 2F

T, WAz 10 HRELLE, TENE20BHULEETIREEDLORERSE,
KEEDBEYLEZEOD ZME, HBVRE, L ETHKLTHERZLRT, LELHAIEITUK
BLWMPERCADLIKKBERD, ZOHTREARR2E ., BXCETRMHEZ 0.1 TH
EL, HEOHMEEOFHEROARPSHBEH N T S,



o-¥

I, Q:WE(mY/s) V: BBOFR (M) £ ARICEL 2o BEE(s)
FBELOKESHATES L&, JVKELMBORELTES, ZOBEGIR, KErn
SIRAZICL, TORKICET2RHEEAES 5, i, AEREREMEL, AABFRIOAL
DEREE»SHEERD B,

@) FERHC L B

KBER RN Y HEHIARBOBEICEL T 5,

WHD & WIS 2R, ARCEALRHEICBWT, BHCHE L /MR W O IiER &
FhHfEzRD, TOR, FrbsKMER2EHL, TOEMNE LTHEEZRD 3,

WA LRAEC BRI LY, »rR YV EGHOMBCERTE S,

E3.8 CRTAREHAEICOLWTOREHERROELEYVTH S,

(3.2)

Hn—l+Hn X Vn—|+ Vn _lj=

=bx 3 7

Hot H, L Vot Vi
7 T g T

+b'x Hm'*'ZHmH X Vn+2Vm+l

—-ﬂé‘il: Hm+|=0, LT Van=0Thsarhs
Q=2 2 (Huert Ha) Vaor+ Vo) +- 5 Ha Vi (3.3)

I, QIWBAWmYs) g RKMEHE('/s) b, b WEAROBR(ObFL) (m)
H:k#E@m) V:E#H(m/s)

HEADRER 2V TR, @OLWIERNBINTWwSYS, ZhsiREL L TANREONE I »

Pbh3bDTHD, HABOBERROL I LEEEThE LY,

M WEHROL - THRALZ L LUNBOBREOEFHSEEH D, LuRPEENEC Y
BRTHLI L,

) FEROREBHBRIFT, FEHOBERFIARTIKESDE I L,

©) WEMROWEE, TOL - THOME L KA ZERMTWI L,

=) 18, TOhOBEVMORENLL, BLIRMEELLOBRTHI L,

e CBLT, o-7E2HhCN L TEAOARCERET 2, ChicBBHo—72E%




TIEHBEL, HERMBEED 2, BV S > L AOTEL, FHONE OHEHEEC 20900
LOEET 5 REMERBE /N T 2,
ERESCBOTHRAENC L VMEREORBLREL, FIRHEERD 5,
it i3 EERR, ERN, BN, HEHEX 2 Evw30s2ARDbD8H S,

5) MEEHIC& BAE

MBI, 7Y 2—-4K, ~rF2 Y ERK, BES, PREKX, HFEX, 7o- BER
KREEVBHY, KBEPERCREL T, ERMNCHKEERET 2L TE 2, FRLOEZOV
THHT 2,

O EHERRE

BRFES TRAOWAO A L BEECRKFUASME ShTv 3 MEEN - FFERESW
n3t, BEFSBCESOIRECLAL-BESBEPcHE L2 D, JOEEE, WARY
HAROAMCEBICES L) KBEEBIHNAL (&I shi—NOEERC L ORIEL, BiF, &R
NEEETHERNELRD S,
COWMBHIEESEMT, ENERSSRL, HREHALLHIVHE 25BN 5,
g, BLOWMBEHCHARTEHESSEL TH LT, BTUIECHCRRT 3 2H L0,
PeAh it BEYMEH - TLHT IR S kv, BENEREZOT, HHAORE, 2—-T+ V70D
BRABSERT, BREHKICLRETE 5,
COWBHORARFEEEBAECIBHATEROILTHS, LyL, HikENRETLH
B BEHEFLLONR, Iy, RECSROMA 2IUHKRERICEREZY—-ATHS
Ja

@ LT, EREEFRHAKOEE, BEHeNLT, ROLELLLOD—D2TH S,
BHME R ARERMERTH 20, AR THY— M 2RD, KEILLEBRTH
ETEHELERtIhTW3, ZOK, 2A MEREEZ -0, BEOS I —%2&T, LMl
MNEOBREMEITITO L b TE S,

@ ¢sARERH

SRR S LIHBNEEIMLL- D TH S, RBRIGL TR ER/EEVZ TS
8, Kotk 7o—-+ R, EFER, HEFERA L EMAVLNS,
COFRBEIESEMT, BRLEY, KEELTE, KBERXSPPASS, LEROL
WHHZ - WREE LR T W I LR ENDH B,

@ 7Y a—-sANEREH

AWO—PBE Lo T An— PR EFORKRLBROKBE2HRT 5, Av— iV T, Kilt
BEW (25 MOBP KB OKRFEDORE, KE%2ED 5 BEOREIZFYTEL DHE,)
SHW (A IMOKBOKRORE, HOBE AT L DB,) CERMCBTT 2 RE,
TRbbRAFHEEC ST, FRBOKN L HEOMK—EDOBFKISRILT 5, DK%
&R L FERIC Vv AAVECHERIET 5.

COWBHOERE LTI, HEKESEERL DAEL, RBPRESELCICL L, WER
BBV L0 H24ME, FENKEL 2D, BRUERELEOREbH S,

7Y 2a— ARBEFICIRV DIV B RBRH 548, HBKECRNA—Y v V7 ) 2—5b05, F



BABICIZNN—7 - R—F A7) a—ABBLSATWVLS,

@ EEAFEst

ERACERIBR (XY 74R) 28, d3VRATVHBEDORVF2VERELE, *
DHIRCEELXEL, COZEOTHARSTECHMAT 2 L 2MEFREL T 2HBHTDH S,
L, SRR ERT 2L ERVBICBYIFAZLPENBEB I TN EELR T,

3.25 EERNENHY

JISTR, RETRLERTRSERESN, IECLEZRHNEIREANCRESh TV
VW, TOLHE, LBELREFHEE LGRSk, FOENTFEE, 27, [FHELLZdh
s wRE] 2RET S, EFRRERENZOABICE 2, X, [BRHCBT2RHETR]
%, COREOI/IBEICLBLICBRET 3, Ch2HCHY ARHE LA KR % JIS
DEHREBVICKD 3,

1) BHFARER

[FEE L 2 hid e 52 VRE] ESRFOHJRROVHENEE (0.1 ng-TEQ/m’) &
BULIES, TR 3RIETR] BRISDEICBRETE S,

BELL: "BRAACB)RETR, & "AEFEORETR), BEEE, hiti&kosmN
0o, RORB.HDKL->T, MECLBLERY AR EHET I 5,

®3.5 RAHFACKI5RHETROJER (JIS)

—_— sesmrn |0 S22 guen
(TEF) (ng-TEQ/m?®,)
(ng/m?,)
TeCDDs 1 0.0008 0.0008
PeCDDs ] 0.0008 0.0008
HxCDDs 0.1 @ 0.002 0.0006
HpCDDs 0.01 0.002 0.00002
OCDD 0.0001 0.004 0.0000004
TeCDFs 0.1 0.0008 0.00008
PeCDFs 0.05, 0.5 0.0008 0.00044
HxCDFs 0.1 (4 0.002 0.0008
HpCDFs 0.01 (2 0.002 0.00004
OCDF 0.0001 0.004 0.0000004
0.1
0.01
375+ — PCB 0.0001 (6) 0.002 0.00022422
0.0005 (3)
0.00001
& - - 0.0038

() 1. FHEFEEHIZ, WHO/IPCS (1997) TEF ¥RBwv i,
2. ( YNOKER, REEOBERT,



v Ve 1
V= Q"Llooo z Vi Con (3.4)

IR, V: MECLERRES AR (M) Qo BIESEORIETR (pg)
y: BRRBER () r: GC/MSEAERRD
Ve : fiBE (m/) Ve: a5 BU& (mi)w
Cou: EBA A BT 5B TR (ng/my)
() PCDDs, PCDFs & 3774 — PCB B2 HMEZ{TI DT, *OHCEET 3,
P, BEBERSOM/ TZD35020m! 22U, BREREEp!, GC/MSHEAR?2
pl, TeCDDs @ "BEHHEORIB TR, #50.04 pg DFA, RI50FEHO "REF A S
2B TR, 0.0008 ng/m k%%tzﬁﬂf: zo*smsht AGB.4)»53.125m’% L% 3,
@ % Xx =R
(R L& idie 52 WIREF | &8sk O YKL (10 pg-TEQ/!) LEEL L
Az B 2RUTR] BXI6DI5BETE S,
REL: TBBIcBT2RETR, & L&) "MEAEORE TR, RERKR, Miliko
MBS, ROK(3.5) KL «)'ciﬂu;“g&:ﬂ@aaﬂ%*ﬂ%ﬁﬂﬁ%o

—0, 2 Ye
V QDL x 7‘ CDL (3.5)

i, V: MRCHELREE() Qo BIESAEORE TR (pg)
y: BRERBER () r: GC/MSEAR ()

£3.6 BEHACBET3RIBETROBERN (JI1S)

sk BUTEEHR i’;ﬁ;’" U2 snem
(TEF) (pg-TEQ/D)
{pg/!)
TeCDDs 1 0.08 0.08
PeCDDs 1 0.08 0.08
HxCDDs 0.1 (3) 0.2 0.06
HpCDDs 0.01 0.2 0.002
OCDD 0.0001 0.4 0.00004
TeCDFs 0.1 0.08 0.008
PeCDFs 0.05, 0.5 0.08 0.044
HxCDFs 0.1 (4) 0.2 0.08
HpCDFs 0.01 (2) 0.2 0.004
OCDF 0.0001 0.4 0.00004
0.1
0.01
a279%— PCB 0.0001 (6) 0.2 0.022422
0.0005 (3)
0.00001
ast - - 0.38

() 1. BEFMEB03, WHO/IPCS (1997) @ TEF M.
2. ( JAOK{ER, REHKOBETT,

~ 68 ~



Ve : iR (m!) Ve: MBI EUE (ml)@
Co: %‘;’tﬂlcfdﬁ%&tﬂ?ﬂﬁ(pg/l)
(&) PCDDs, PCDFs &£ 275+ — PCB BRZ KHLAEEIT5>0T, TOACHEET 3.,
PIAIE, MEBEES0m TEDS 5020 m 2SR, BERER S50, GC/MSEAR?2
i, TeCDDs @ THIEHEDRE TR, #50.04pg DB, X3.60REFD TRBIcH I3
BT, 0.08 pg/l CLELEMRARE, RG.5)»S31.251 £%2. ¥—THV I i%
Bal, ARG/ DEELS,

3.2.6 BEOER - BF

1 #HZ2AEH

X ARG, BRSARREEOSBIZLERMEE L, SAESBALZVES LT
BEEL, SHZIGERT 2, HNETIE, REVAEREB» S ORBOENETY, 7405
—HRBDOSBHBEFRCERECBLANS, FRERUBFIIAS /—N, YZ0urFy
FHEATTHRCEEL, fdm, RIURORER: L b BERCEVB L URET 5, B
AlA 7 L RFRICS L 2 UGELRET 5, RELLRBHGED» ICALELBO SHTREET
Yo

@ # x B 8

AR, BREERAEL TPk TR, REEROME 21TV, LERGCTF AR
FTHFIVAREBAEZIT), BRHLEXEL GERL, EbRATEITI. EBKTELWES
12 0~10°COBEFT I RFEL, TEBFHRLIMHT 5,

3.2.7 HEFEMOAA b

N #H#EHAERH

BEA AREHRORA >~ b X, UTOEBY THB,

7)) SFREECAYIEE, BHELODF1 4+ VEAFROEE, Bk

H) KEFAHOBIMBITbhdZ L

©) BREHRRARBHBLEhTwE L

0 SFEBIITOYTY VY

@) FERIERE BRI Rh T

@) BREERARK BT 43y U EORERBRVI E (FA MEESOBYRBE
&8 120°CULF)

& BEENRALLDF A 4 ¥y VEOBEBRVLILE

) BHREBESO+2 2%

¢ BERESOBREER (30°CLAT)

@) FERHRMFROR TS D LR

M Y 7Y T ARL 7 OEIER 70~130%OEENTH S Z &

&) REE, BAEEE»SORBANDOBEREH L



2 # Kk & ®
HEARBREHRI O RS > Mg, UTOLBYTH 2,
N BHEBLSOBROBE

) FkBroOBEROBRE

) RERAHDFRA

0 FIABmERACLEWI L

) REEBICREREY—cAhL L

) BEY, B2 CEREORREORSG

3.3 ®I s 21

PRI, 1Ay UEORMEE LT, RO V-7 v 7852, THREHER
FEULFRIOWTAMCHY 2 R ORBOBTESLETH S, /o, RHOMMECAY
LREBEASUL, HoLUDEHREIToTC, Thd (1A F Yy VYRR X 2ERBRZVIE,
YUPRHECEXBERTHESPEIRTORWI L EBRL TR Z S0,

3.3.1 AIRBHFEINERE

M B H AR

MU RARHE, NERYEESEMLE (2Y—>7 vy 7R 7) &%, >, 88, BIK
REDHBBIT BT 5, ThooiliBEabe i, LBERBUTHML, RENLE-v
VASNAST LI NS 7REXBSBY VA VI ax 75 78217, PCDDs *
PCDFs iR & 275+ — PCBRRERAKAT, ThBThT7Ari+A567uv 77 78H1{E
o THBESWENEYA 70 VS 7BEMMEIC L > TRIET 3,

V=T 7ANA 7 REEYR L &, Mlin s 2V —v7 v 72 TORLERELEE
FHEESE L, PCDDs* PCDFs RU' 275+ —PCB %R T 5 HOEMICH WS BC XNk
Cl TF W &hi: PCDDs « PCDFs R UFa2 7% +— PCB T, REICHMT 2 AERWETH
5, REORAEMLSREE TO 70— % 3.9 KFRT,

@ B Kk-# Kk

—7, R7Zk - JkiReh, RERWBELBEMLE (7Y -7 vy 7RS4 27) #%, EfaHX
- 21T ). R LB, REABEh0LBRERECHAV S,

i, SR L e DR R U Y A LRIETH 5.

3.3.2 4 H

MHARIC B 2EBERZAE LTH, £7, B2 oRRCE CAB bR L vk,
H3VRBMHEESEEL T I HEERATIIETH 2,

m#H#: H =

7ANS -8, MRENRSA L HOTAH ) ROPFREKORELS 514 % BER
BLCHHTIENT, A 1gion U CHEmsS 20 mmol BLEE %23 &5 iE# (2 mol/))

~ 70 ~



w4 o

@ # kx & #
FEARKEMORA Y b i, UTFOEBYTH B,
N HEBB»SOEROBRE

H) kB 5OBEROKRE

) KRR OBAK

0 HF7AREBEKCLEVIE

# FHERCRRAMES—c AL L

W MEY, FREEL SRR ORE

3.3 ® n I3

BURHRRE, /M4 VBORMEE LT, BERUZ V=27 vy 7iib 5, ¥ FHREFHiER
FENLERCOVTHTIKAVIANOREORINLETH 5, 1o, AROMLEIA
SRERRFR, 50 LOBFRET-T, choXF{1FF Y VR L AFRBTWI L,
FUPRHECKBERTEABESIN TRV ERBEL Pl Sk,

3.3.1 HMIABRFEOEE

m #%H H X

FRUBER, REEMEERNLE (Z2Y—YTyTAR{2) &, 28, BB, TIUK
BEOBRMI LT 3. ZhsomitiBieabtit, LBRGCTHML, REBLE-
VATZNAZLZ0R /7 7REXRSBY YA VI o= 75 78fE%{Tv, PCDDs -
PCDFs llZM & 377+ — PCBREBIH, ThELTNEF AT L0 T 71 (E
EfToTHRENBHREF A 7u0= + 75 7REBARBEC L > TRIET 3.

ZV=T7 o 7ARL 7RRBEYER LR, Mili»527 Y -2 7y 7 CORMERIESKE
FHiliEEEE L, PCDDs* PCDFs RU 275+ —PCB 2R T 5. DERICHWL S *C ik
*Cl T7 <Nt PCDDs » PCDFs RUf2 7% +— PCB T, RBCHENT 2 NERHETDH
5, HEOFNLE, SREE TO7u—%H 3.9 KRT,

@ R K-# %k

—75, Bk - kR, AERYBEEHENLE: (2Y -7 v 7RS4 7) %, B
BEB-B 21T 5. MU, RAZRT0LRRF A3,

i, MMBIER L BOBRESFERMRICHY X ERETH 5.

3.3.2 H

MIHABIC S 3 EBRAE LT, 3, 2 oREUCHE Ul Byl i L w7k,
H5VRMEMENREL T HEERET L TH 5,

WH H =

TANG—ik, WESNLT A FOT VALY RODREKDORELS S 145 YRR
LT HEENT, YA 1g it UTHEEES 20 mmol BLEE %25 & 5 ICHEM (2mol/)



[ & =

PREM R D&

GV T TR, Y

..........................

MEEME-L AL hTLIaT F 7T 7HRE
RBEB VYN ATLIOT LTS 781k

+ - +
( PCDDs*PCDFs 5z j [ 375 +—-PCBMER J
Thithorrazbsrs 78 ThI+hsarzav 7T 78k
T mA o 7o TR | S A a L TR E |
.................. (wEEBLT o ERERCT)
. e ROiEmn
- YL PRIL Y .
A A
[ i ) ( WERRH J

F3.9 REoMLENSAEE CO7u—0F

EMATERIC L 2B EToBC vy 2AY, 16U ELOY v 7 Av—HMli%21T5.
2 WO TARTEL OB & BB BER S C AL, BRI LTy 7aaxy >~ 100

m! T3 EH-BiRE S 2T,

BEMRBIT bV TIGRRELLEY v 7 AV —Hil 21T 5,
BHETr SRS HHBE ALY THRRS M) v ARAOTRAL, —EREL, MK

s a8

7 ANT—itit, RBORRPHS AN cHO SR TOLAIFEHRBERINATWE I LD
B0 COBRPFEMRCEZRLTWEFIAFYVER, M YitkaYy 2 Av—Hilitid
THRCHMETE R W ERH D, BEPHEBEOTELRY, BilcEECHETE 28842 R

HLTBLLERSS,

e AR OMBERN co 70— % 3.10 IKF T,
WE%%E@EM(?U-VT?TXN47)tLT,@ﬂLk%ﬁ%%Gaﬂu,?U—V



[Jﬂjﬁi]tﬁﬁif;] [mu7u—7Wﬁ} (i, ¥ ez, vzrLyrua—rinn)
R

%8

RS il >

HC (2mol) S8R | 5 2 b 1g 4233 L €20 mmol A L0032 RS

1
¥
- cHEROKEMAS
ka Y
- R
e PRI H i
4 (7=~ T 9 TR D)
V7 AL —Hhih W-HIR E S Mt -k & 3 i
(Px >, 16BEMLLL) Jrouoxyr(3E) Yroua iy (im)

|
l l e
[v7ooas.m|  [xm ]| [s7ouasoml AR
- Bik

- Bk

R4

]

lﬂhdﬂﬁl

(3.10 HXARHOMBERNE TO7 v —-0H

Ty7ANA 7 L LTHERYB 2 —ERFMT 5. FmEix, SBcEMLE5RT, &
B A5 LEELEYWTR0.4~2ng, NEFRLWTIZ0.8~4ng, 3757+ —PCBTHR
0.4~2ng TH3., REFDF 1 4+ VEORBOSFHERCE L, BXORRENHORMET
REBEELTEATLE> L EBTFHRANZBECR, TOEBEEBATEMLTb I, 2
=79 7A4 7 DRERYEIX, PCDDs * PCDFs k2WTik, PR EbRIERKT L
237 8- (R ERELTRIE1ES 7D, 375+ —PCBROLTR/ VAN k288, *
JANMER IRV AN MEERERED S L 1EST O TAThRNT 5. BERE LU TEIE
DEFRUVERRAWVWS,

~ 73~



20 B K-#H X

REEMELFNL LR 6 Ofidliz, HEOR, HEARYORZ 2 SEBL, BT
%, W-EHLE»5ERT 5,

@ EWahbdik

EIfE i & R IRIC X 5, EEMHEER, 74 X7BEHE, 77 Y320, ¥
—bRIZV =2, HRT 9, R=R, 75707, TLR, BEE, RBIH o625, B
HHERO—F %K 3.11 iR,

D 2 HEREVEERENULRE 2L S ARS8 (BURFE 0.5 um BE) TR
515:8L, 2BBEAME WD 3,

2) MBAEHO®E HMEAREER-RALOYHE— A2V —OLicESE, A
YeRRASESE, *DL7 7 AN EEE, 77 o/ CEELTEMEMEEB Yy P LD
E, P B1ml 2 EE, BENELHBH2ETLIES CB’IILLE, #12M%3] %8
Hbo BUBRSILT VI Yy 2B, 7 W 15ml 5%, bz tAROBELTS,
ChE2E#BIET. A5 /—N15ml THHABER:A 1 2MBEL, 25/ —AhHhHA
B EIHERES S 1mm BER2 $ CTRIT 2, ME, HHIRERT £ CHBBABHEYES»
BRVEIEELLENS, AFHHkEA%: 50ml 5 2 EEKT 3,

3) #hik  DTHLAEE ) CHELLEHEBEEEDO 7 7 o AVKES, BE|28%
179, FARIZ, #1100m!/min £33,

77 ANVROBES R LRSI, REABROBREYPROKTEY, 77 Y AARES,
FRIZ, 77 YANVONEEZDBROKTCHEERT 2. 77 Y ANVROADE %25 ETREIL, K
1D 2+52K{T->TH s, MBAEEERY AL, BELXT,

ARSI, VTRV ARELIELORBAY L ALET, My AVLTIR
FUEY y 2 Av—ili%2iT5. ANABREL MU XRYI7uury o ClREL, GRERK
EHMT MYV ATHRAR, Vyr7Av-Hilltabe s, ZOMBIKEBEETREL, &
B772210ml (Rix50ml) KAh, PrzreEERE TN,

@ -t

- & 2 EERER, Rick 3,

TrT RN

4 R 2 REHE

[——— ] .},.;R_l.z’q_;,
HARr 2 b

3.1 FERmbHEE GhdEs) o—f

~ T4 ~



1) 2@ ANEREYEERENLLRE Y7 ABRESH BREHNFR0.5mBE) T3
BL, >ERENE ZWCHT 5,

2) #ili D THLABEDBRG AN, ABIICHLTM 2 RiEY 7aaxy
Y& 100m! QS THEML, P20 2BFEVEBETHET 2, Prrco2uCikiE % 10
B, ¥Y700XF 20Tk % 3ETY, FEF Y 7ATEAL, BEBEESbE 3,

DTRIH 7 ARSI LD 2BREYR, Bk, by E2RAVTIHEAUEY v 27 A
V- E{TY, OB MR Abe s, RHTRAEE VI YNV 7 o0
FTREREL, RRERBT MY Y A THIAE, LREMEBLAbY S, JOMBKERERT
WEL, £BR77A310m! (RiF50ml) kAR, FAzr 28 TNA S,

EEBHL LT, RENTHAZEACY v 7 Arv—HilcBwT, AF30OEE TRl
BETT25805%5, RELERICITO», XN3ABROBETHLMUDHBLLE, b
YTY v 7 Av—ilitiT 2, 2BLRVEEICR, AREHAT KRBT 2, BOAEECE
D, RELIBEDET 22 EONKBE T LY,

333 2N =T v 7

FA4AFy VEAHCES Y, BEAMIMOIDIIBI Y -7 v 7TRLBERAIRTH S, 714
A4y YBREBRORER L ORL 7 V-7 y IHEHaNS, BEOBEL LT, 7
BRRU7NMA VL ZREBADORE~ MY v 72 ARBORERE, YVASNVAFHA7a7 )
73 7%k 2EHALEYPREZORE, TAIFRTIUYISNATAIUT ST 7HIRE
ZEBHAESYCAMLIEL %25 PCBs EORESEETHY, SSLERRITIALAZUT
P2 7RIEDY 7 22— NI — T NMERERHESGER S OBRERVTST A 4 ¥ Y RFOF
IR (planar) WELADOBIRMBRENN, d2VREEBEEK 7o~ /7 7% (HPLC) &
LEERED 7 ) — 07y 7HREBTbA TS (£R3.7),

£3.7 BEIV—o 7y THEOR L - 5BREEN
7V -7 v 7FEEOH ¥ s REENE
DMSO (YA FNANK*F) WRSE D 5 OFERCANOBRITHL & MOkkE
WML (B-BEi®, H.SO./ ¥ VA5 N) | KEBSO= Y v 7 A03REREK, HEWE, PAHs
T v Y TR (B- BT, KOH/ S Y A7) | 7 = 7 — VR, BUEMHE, IER”, 797K
AgNOs/ > Y 51 5 Wv, Ag,O/ ¥ ) 2, i5HE(LSE | & SL&W(S8), DDE, BBEER{ILARR
AETIZ VAR AN L4 HENEYHE, YA

ThEF (RZ7aYdn) A5L27o<t | {EEEYE, PCBs, PCN, BHIERRRE
75 7%

BRI LU VNS 71 Planar (A FHE#E) 2LAYVORRKSE, ER{LY
7 x =— I —7 VMR, BHRRERD, % OlBRS
HPLC (M#H, ¥4, GPC) EHEOZYV—>T v 7, B

% D1t on-line HPLC,
B (PGC), PYE, NPE




RE-BED/IVIORBERUE IV~ T v 7B 254 4+ % v Y HAOBURIFORER
LVLBETHD, BBEITLZ7 07 V7T 7ETR, TOBEEECREER BvtY v
AZOHETHNESOBNS I TH 20 E D bOBRSLBETH S, £, 37 12—V
2y (ZRiER) PESOxRMZ, MEN  BRNERLERLL, BEERTHRNZZ Y —>
7y 7hEgh3,

(1) BEAE-LYASFNASLIOT IS TREXISBUDISNATLIAT LTS

ZiRME

BB ERBAE-V Y A ND S LI 0T T TREXBSBY Y AT VLT A
suvw b 77 7#EOBTUOTHEME ML,

O BELE-v YNNI TLZux T T7RE
7 BonlHMEEOERESML, BEETHSMm/ KBEL, KO TERIHPICL>TH

nrvEREL, #1500 T 5,

H) COWEHBEF (300ml) KAFH L 50~150ml THORAZBSBULAN, HERS
ml ML, BeriELd L, HEE RRELRLET 2, JORFERBREORAYH
{33 TI~4ERVET,

@) ~FHUBEAFY CESASOm! CHEL, RBESEIZPRICESETRYELRE
L, BB b U v AThAYE, BERTH2mI KBRET 5.

@) AFL7UT I 7EOEBCERS T ATV EED, ~¥4 >~ 10ml TEARE
L, BEXITAV—NVEBETAFHVEBT. YV A5V 3ge~FY > 10ml *Ah
BE—A—RPEY, ¥ ARTECHELERECRRERE, AT747u°h/T
TERRTAT B ~FHUERTEYE, VI AFVEERESELE, TOLERKRERS b
Yy A% 10mm OES A S LS KEY, ~FYrBml TEREHAEL T 2RET
PY vLEHRDELT.

W) SUBFAATARAFY Y S0ml RHTFS ik BEERRST MY VAOLEET
T, (THEBULEEES 7 AcBpicBLAR, ~FY Y 1ml THEKVAA, BHE
¥R VYO LAEECT, ~34v150ml 2 ARLETRSBER 2L 75707 b
75 7BOLBICESEL, ~FHEH2.5ml/min (B 1 HEE) ORETR-< Vi
Fae3,

) BHEEHRESTHSMIKBEL, TAIFATA7ux 7 7REORBRET
%,

e, BEFHLLTROILBET SIS, ‘

) BHEOLBRBERH 5D, MEEO—HMEREL T ILBEELY,

M) DLEKTICLIBEERCE > TEBRSREL RV ED I, ¥k, TEEEEI TV L
5 RERT %0

) BROFEMIL, REEABMOREK L 5EHROBBIHAEEL, BmlBE» S
B, BEOESVI L > TR CENT 3. ¥, LTFRRUCRA7 2 EORBREHER
T 5

@ A5L70< T 7RECBY ST AF YV ROBHEHR, 7747 vy a0l



WEErrI7 L6

o
é?y ~—— BAESR (10 Hik%) 2V Y 3g

2 e B (22 BE%) AN 6g

YYhIN09g | e (44 BEB) VAN 4S5

E}-ﬁ?~———mmmwuvhuﬂi%bwﬁ¢w3g

M3.12 $@YVAF4NVHTLO—H

B e ALTHERRET> THRELZVAIERZS LW,

@ HBEYVAXNATLAZOY ST 7HRME

BB VATV T AU 7T 7BEE, ROFRCL S,

m~ﬂ5A707b757E(Wﬁﬁmmm®b@)@E%EE%ﬁ?X?~W%%b,9
DAL N09g AKBR{EAYV A QERR) VATV YYAFN09g, TR (44
BEY) VAT NV45g KB (2HREY) ¥VA7vég Y HS¥N09g HHERR
(NEE%)yuwfwsgﬁvmufbvasg%mk%tA15c:@ﬂaAm—w
#F3.12 KR T,

H) ~F4>50ml RHTFaE%, BEERRT ) VLAOLEERETTI 5.

(/] %entm&ﬁ@ﬁg%ﬁmb,EmﬁrﬁSmtuﬁﬁL.mwrgﬁimmxarr
Ay EREL, K50ul LT B, COBELTLACELRESFAN, BEEY T A LR
FCT 3,

= §$#7hMT%mﬁ®$§%%#b,%ﬁmt%AmﬁéﬁwuﬁalnaoZO%
B E 2~3 ER VBT,

2y ~FHY 120ml BANL K FRABRS 22 7 A7 07 /7 7EOLBEEL, ~
F42%#2.5ml/min (FF 1 KBE) ORBRTHTIES,

) ﬁ&ﬁ%ﬁﬁ%?%hMﬂﬁﬁb.TWE+w5A7m7F¢57§ﬁ®aﬁﬁtT
3, KTABOBEBHSVBAR, ~WOREFERDET.

WREUEE LT, WAL FERSRREY Y A VR RACRLETRONI LD,

aﬁmxofugmvafwwaAyuv+757§mﬂb0mmm(nai%)vuﬁf

WASArOT IS TERRGT b kv, HEE (10ERY) ¥ U7 VIERCHASPS

WLREEH L TRV S LRNTH 5,

@ FNIFATLIOV TS THRE

aﬂbkaﬂﬁﬂﬂwf,mmm-mmmnm:7a%—ﬂmﬁﬁ®wE®%&

~T7 ~



PCDDs * PCDFs IR X2 77+ — PCBRMERD 7 Vi F+ A5 5207 b 77 788E%1F
>, PCDDs * PCDFs RUfa 77 +— PCB % #3544+, PCDDs - PCDFs fl5EH & o
777 —PCBRERLIHG, TOENOTNIFATAZa= 75 7H8EETY, WER
AT 2,

@ PCDDs-PCDFsBIEB7AIFhoL7a<w T 7i4F

PCDDs * PCDFs IEBO7 M3+ T L2707 T 78EIR, ROFEHECL 5,

N A7L707 b7 7BEDRMBCRARFFAT—NVEED, ~F4 > 10ml CTEN%H%
BL, BRI ATV EBETAFYUERT, TVIF W0gi~FH > 10ml 2#ANn
RE—A—IRRHIRY, F7ARTEPHEI»ERETTEERE, A7L707 T35
TEBUIRTAT D, "NFYHUERTRYE, 7VIFTRBERES K, FOLCHERET MY
VAEHIOmMm OES IS LS Y, NFY OB m! TERBICAEL T AEETS b
VO LEEOEET, ~FYV50ml R T L%, BKEEXREF M) 720 LEE T
T3,

H) FHBOBEREBP B LAN, ~F9 > Iml THERKVAS, BEZHREST MY 74
ETTU, Y7uouirdy 2voly) de~FY U BEK100m! 28 2.5ml/min (&
B1RERE) CHULTE1ES *8%, COBESRAESKET 22 THRET 3,

@) dswyrouaryy (50voly) Ste~FH U AH 150 m/ %#2.5m!/min THL T
B2HEDEWE 5, ZOHESICPCDDs, PCDFs KU/ AN MED3 75+ —PCB¥& %
n3,

O B2ESLBERTHOIM/ KREBL, So5BERAMC L > TR rEREL %,
YUY YIANA 7 ARERYBEREBERIERASRR L RIRE L 25 L KimL T/ + v
Zmx, —EWE (20~100 /) L7z D% PCDDs * PCDFs ODRERRK & T 5,

EEFHELTE, 737 0BERBED v F RUBHRORERMIC &£ > Tk ) &b

BHohd, EEOBETULL DT, 1,368 TeCDD RV 1,3,68-TeCDF % £ 5 1 B4 i
BHLRY, NEFREYRBT7ooxs > (50vol%) SUAF I VERORERTIIE 2 EH
KEHL WS LDIRD, 7747 v 2 0ftEE AW ERRCELE S HRET
ZLELH 2,

@ a273+—PCBRIER7NVNIFHTIAruv 75 7184k

275+ —PCBBIZRADTNI AT LZu= 75 78R, ROFH L 3,

N A762u0x 77 7BOBEBCRESFAV—VEED, ~F4 > 10ml TERLE
BlL, BEFTAT—NVEBETAF YUY E2RT. 7HIF 1W0g#2~AFY >~ 10ml 2AL
Te€—A—IRBRPVID, F¥7ABTEPHREHLEBEETRRERE, YFo67uvb s
TECRTATD, ~FYUPRTEYE, 7TVITEBE2LEI LR, TOLCEES VY
TAERRI0mm OBEIEED L5 CRYE, ~AFY B m/ CEFREHABELTLIHES
YILAZEDEL T ~FH50ml 2T Ek KEALXHE>F MYV 7200 LLEHET
TiF5,

H) FABULFRROBREHLIEBLAR, ~FY ¥ 1ml THREEWAL, KEE2HET
MUY AFTTURE ~*¥4>40ml 28 2.5m!/min (B85 1 HEE) °HL THERRK

~ 78 ~



fLhFRL L 2BHs¢ 3,

) Yrmuryy (5vol%) i ~F4 M 120m/ £#12.5m//min (B 1 BRE)
THLTE 1 EY %182, ZOEICIZ2 75+ — PCB Baghs,

B FHRY700X8Y (50vol%) BLr~F 4 1EH 160 m/ ¥ 2.5m//min THL T
BLEIEB2. COBERRRELKT T2 FTHRET %,

@) SBIESCBREBTHIS M CBEL, S5EREHK L > TRELERRELIR,
YV Y IANRA 7 AEENE » REGIERAEERE FREE 22 XS iLT/ >
EMZ, —EHRE (20~100 2)) L bD %375+ —PCBORMERRE LT 5,

ATZhL70% b7 7EONERER % 3.13 KT,

100

1
——1,234-TeCDD
80 % 13,68-TeCDD
- 23,7,8-TeCDD
—6—1.23,7.8-PeCDD
260 —%—1,2,34,7,8-HxCDD
—&—1,2,3,6,7,8-HxCDD
~—4—1,2,3,7389-HxCDD
40 |—6— 1.2.3.4,6.7,8-HpCDD
—=—0OCDD

20

0

Jw06~08
¥H/WNOA%2
1W001~06
X3H/IWOA%2
Ju0g-02
Twoy~0g
X3H/IWOA%0S
uos~o¥
X3H/WDA%0S
Tu09~0S
X9H/WDA%0s
TwoL-09
X3H/WOA%05
o8-l
X3H/WOd%0S
[w06-08
X3H/INOA%0S
TW00T~06
X9H/WOd%0S

¥3H/INDA%0S

Tu0g-0t

JW08~0L
X3H/WO0%2
oT~0
X9H/WOA%0S
X3H/WDA%0S

(a) PCDDs

100 1

—— 1,3,68-TeCDF
~—4~ 2,3,7,8-TeCDF
—&— 1,23,7.8-PeCDF
—O— 23,4,7,8-PeCDF

®  1,2,34,7,8-HxCDF
—— 1,2,36,7.8-HxCDF
—&— 1.23,7,8,9-HxCDF
—0— 2,34,6,7,8-HxCDF
—1,2.34.6,7.8-HpCDF
== 1,2,34,7,89-HpCDF
{3 OCDF

Y
E & 8 &

(=]
(]

T08~0L
X3H/NOA%Z
AU06-08
XH/WNIA%Z
wooT-06
X3H/WOA%S
JWQT~0
X3H/WDA%0S
1woz-01
X3H/WOA%0S
TWOE-0Z
X3H/WNIA%0S
1WQy~0¢
X3H/INOA%08
1WOS-0F
XaH/WDA%0S
U9~0G
X3H/WIA%0S
1W02~09
XaH/WOA%0S
[wQg~0L
1W06~08
XOH/WOA%0S
JUQ0T~06
X3H/INJA%0S

(b) PCDFs
(i) DCM/Hex: ¥ Zuuiyr)~x4y

B3.13 #5s20"b 75700 ERBH

~ 79~



B &5 FERG IOV M S 7IRMERSERRAS Lo QT TS THEKE
@ BEBEIov TS 7HBE
D) 445 v BO-d0OB8 Ak

a. GBIV BX/LVTEREEELLEEBEGEZ v L 75 7 WERRKSY T LA e BBHORAD
FELGYIDBLONZ LI ICEEL, BEEOFEL 2m!/min KBRET 3, REBE LTHE
AERHBEHERL, REBEO»SBHBESMTES LI LTBL, BERITLLL
T, B2, Hypersil #:3 Hypercarb W{E 4.6 mm, 5% 100 mm #5653,

b, EEWE M I L LTERORADOBETHL, +HCh T L5 EkR LI, BER:
NFYVELTH T LARVKRBEOHBA R~ 4V TRAT 5, REBOEREOELTAFY
VICBBLLED»ED bR T A0 L 0,

c. PCDDs-PCDFsfIER7 NI A5 h7u~ b rS 78 CELE2BESOBBEEIE
PERA 7 ACEAL, BBIEE LY (30volY%) BU~FVF U BEHEEL T2 HMEL, &
HBEAOm! 20MLCH 1 ES %285, OB ICIE PCBs &% h 3,

d ROT, =7 Y%50CImEAL, »7ATOBBEOKAOAEENRICLT LY
T 15 EHL, BHB0m! 24 WMLCE 2 EAEB5, COEH TSI Ay ENEER
%,

e. H2ERXREL, MERRH LT 2.

2) 3777 —PCBDi:bOBRSHE

a. WBVIDBI VT EERELLBEEE o b 7ERRY 7 LA 2BBEOTAD
FEBYIVBL6NZ LS cHEL, BREKHEY 2 ml/min KRET 5. RHBEL L TR
BERHBEHELSL, REBEO»SBHBLAMTEILI>RLTH S,

b. WAL LIV ELTHEEORNOME THRL, +52C0 705 %% Lk, BBKRE
NFYRLTAILRVEBOTRBA L ~F 4 TRIRT 2, REBOIBTREOETLTAFY
YREBRLELEI LEHET 208 LW,

c. I77F—PCBRERTNEFASAZaw /7 7RETELE 1 EIORBHRLE
YWRA 7 ACEAL, BEBE~FY O TLAMRL, BHEESmI 2HWMLTE 1 ES
ET3B, ZZKKR, VAN MED PCBs B ENTW 3,

d RWT, BEEEY /0025 (50vol%) Str~F+ VBl E LT 20 HMREL, &
H#E40m! 2 AMUTHE2ER L T35, 2ZiKid, T/ ANV MED PCBs &3 hTWw3,

e. 5K, BHEBEILVIY (B0vol%) SL~FY U EWE LT SMHEL, BHHK40
m/ ZAMLTHEIERET D, TOBEMCIEX, YAV MED PCBs & Eh T3,

f. B, -7 %50°CcmBil, #3 ATCOBRBIEOKNORE 2 HIcLT by
215 MML, BHEIOm! 2AMLTE4ESI LT3, Z il PCDDs* PCDFs 83 3 h
Tn3,

g FERICLTEI~EIETCOBI 2 BEL, AEARN LT 2,
©® EHERITAIO=R ST TEBE

a. ATAL7uR I 7EDEBHIEARTSIAT-NEED, FOLCRBEF MY OLALE
¥ 10mm, BEREERI® LV IASVE 1y, BEF MV VA REAH10mm KREL



L 2

T%TAT%OFWIV%ﬁTé€T+ﬁ%§Lt&,«%ﬁy%ﬁTéﬁfﬁﬁAW%«#ﬁ_
viElT 3,
EHREESRESELVI BTSN ELT, BlAE, BUHEBEES Y 250 (FIRGETER) 5
b5,

b. BONLHE2EADBMEE S 5 LICEAL, Y7004 (2Bvol%) Sh~tH>
8 150~200m! % 2.5m!/min THT X ¥, L 1EH*8B35,

¢ RKoT, Pz 200ml CHEHL, B2EIEE 5. OHESK PCDDs, PCDFs XU
JENVMEDI TSI —-PCB &S TS,

d COF2ELZBELCHERARLT 3,

3.4 HARIOT VNS T7ERBW

A ABRBRUEAREOWThizsw T h, FifiE CoRRONMERT IV -V 7 v
BENTSTbhTunE, AERVERKE S>VLWTORERE—TH 2,

3.4.1 BRRUEENRE

FAZX Y HORELERE, ¥+ ¥FYV—hTFARAVBHAZu= 757 (GC) &
“EICREERSHE (MS) 2RVaFRAs0= + 77 7EEMER L > T 5. SMEEER
10000 A ESSER S0 555, T 2 REREWEI X - Tid 12000 L ETH 3,

BRIL T 2 EPORBOLEDRBREEI NI T —F + 3 (n/2) OWMPLREHEHIE
T3LoK, HRREAREYE L ENERMHOA A Y HcBAT 20y 7 v AHRE A
T, BIR{ A B (SIM) BRI ODRIBL, Zuv 754528873, Bshlz7u< b
770 —7 DRFIMEBEEA m/z0 20 775085738 —7 LOERL» 55
AAF Y BTHBHI L EBA LK, AESREI > TERET,

JISKBaHA70* /5 7HBRARE (GC/MS) ORBTRIZ, XERE KB~
7 AORE, WERMZEWC L > TEET 28, WERLHRUEERIL® D PCDDs,
PCDFs T0.1pg, AEFLMRUELERLDTO.2pg, NEELWTO5pg, 377 F—
PCBTO0.2pg AT TH 2,

342 RERUVEE

1 #®# -4

EREERCAVIREIRIZX 3,

O HEKEREENE

N7t ayoty (PFK) R OBRMTASHEARS RT3,

COREYAIL, BEMIHO m/z MOBKECAWE2HTRL, REAZ:2T>Twa L
EOREm/z 2WET 2000y 7w AREEYEELTLAWVS,

@ ExyH

REREIC L5714 ¥ Y VRORERVERCERT 2BEVHRBR IS IRT bOEAL

~ 81 ~



K38 F1AFxyvrHoEEYE

PCDDs PCDFs
mEFELY | 2,3,7,8-TeCDD 2,3,7,8-TeCDF
1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDF
P gy by 1yl
C BRI 2,3,4,7,8-PeCDF
ID) 1,213.4.7,8“HXCDD 1,2,3.4,7,8'HXCDF
5| . 1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-HxCDF
p | VERIY 1,2,37,89-HxCDD | 1,2,3,7.8,9-HxCDF
S 2,3,4,6,7,8-HxCDF
F 1,2,3,4,6,7,8-HpCDD | 1,2,3,4,6,7,8-HpCDF
s | CERIY 1.2,3,4,7,8,9-HpCDF
NE#{EY | 1,2,3,4,6,7,89-0CDD | 1,2,3,4,6,7.8,9-OCDF
3,3 ,4,4"-TeCB(#77)*!
-l ’ e
PHERIEM | ') 45-TeCB(# 81) "
2,3,3' 4,4'-PeCB (# 105) **
2,3,4,4' 5-PeCB(# 114) *2
5 | B | 2,3 4,4’ 5-PeCB (# 118) *2
7 2',3,4,4’,5-PeCB (# 123) *2
7 3,3'4,4',5-PeCB (# 126) **
b 2,3, 4,4',5-HxCB (# 156) **
cl. 2,3,3' 4,4',5'~-HxCB (# 157) **
B | VARIY | 5y 4455 -HxCB (@ 167)
3,3'.4,4',5,5'-HxCB (# 169) *!
2,2',3,3" 4,4’ 5-HpCB (# 170) **
BRI | 2,234,455 -HpCB (# 180) **
2,3,3',4,4',5,5-HpCB (# 189) *2

(F) () No&ESIR, IUPACNo. #5773,
AN kERT,
2 AN MEEFRT,
*IFNMERTRT,

%o
@ MiREMHE

YTV TRRAT, IV—UT9TLANL ZRUYY » P AL 7 W REEME,

@ RBBRIERAERR

QOEEMBAL I V=T 9 TANRL IRUY Y VP R34 2 % BE& LT GC/MS DB
BT GC/MS DRETRO IZFREDEREL S SBEBER >, brxy, FHAVYX
B224-F Y AFARYI VOHERLUTHYT 2,

FI9 CHBHRERAERBORABAERT. TIRRLELORH ETHL—HITH- T,
GC/MS DRERBC L > TR, 7737 AV M AVDFBHBELCD D, TO—KBOEBY T

HHLERR,

~ 82 ~



£3.9 BRABERMAEEROANY)

HEmE

BE (ng/ml)

STD1

STD?2

STD3

STD 4

2,3,7,8-TeCDD
1,2,3,7,8-PeCDD

1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD

1,2,3,4,6,7,89-OCDD

10

...........

2,3,71,8-TeCDF
1,2,3,7,8-PeCDF

1,2,3.4,7.8-HxCDF
1,2,3,6,7.8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,34.6,7,8-HpCDF

1,2,34,6,7,8,9-OCDF

1.0

...........

...........

3C2-2,3,7,8-TeCDD
13C,2-1,2,3,7,8-PeCDD
13C,2-1,2,3,4,7,8-HxCDD
lsC] 2" l ,2,3,6,7'8" HXCDD
.P2Ci2-1,2,3,7,89-HxCDD

3C,,-1,2,3,4,6,7,8.9-OCDD

..r... —eeane

13C,.-2,3,7,8-TeCDF
13C,2-1,2,3,7,8-PeCDF
2C,2-2,3,4,7,8-PeCDF
13C,.-1,2,3,4,7,8-HxCDF
’3C|1°l,2,3,6,7,8-HxCDF
3C,,-1,2,3,7,8,9-HxCDF
13C,272,3,4,6,7,8-HxCDF
13C,,-1.2.3.4.6,7.8-HpCDF

i3C,,-1,2.3.4,6,7,89-OCDF

100

200

100

100

100

100

3,3',4,4'-TeCB(# 77)

34,4 5-TeCB(# 81)
2,3,3',4,4-PeCB (# 105)
2,3.4,4',5-PeCB({# 114)

2,3 4,4’ 5-PeCB (# 118)
2'3,4,4'5-PeCB(#123)

3,3 4,4’ ,5-PeCB (# 126)
2,3,3,4,4’,5-HxCB (# 156)
2,3,3',4,4’,5-HxCB(# 157)
2,3',4,4',5,5-HxCB (# 167)
3,3',4.4°,55-HxCB (# 169)
2,2' 3,3 4,4’ 5-HpCB# 170)
2,2'.3,4,4'5,5-HpCB (# 180)
2,3,3' 4,4 5,5-HpCB (# 189)

1.0

5.0

25

100

500

13C,,-3,3"4,4'-TeCB# 77)
13C,,-3,4,4' 5-TeCB(#81)
'3011‘2'3.3’.4.4"P8CB (# 105)
13C,,-2,3',4,4',5-PeCB (# 118)
13C,,-3,3' 4,4, 5-PeCB (# 126)
13C,,-2,3,3' 4,4’,5-HxCB (# 156)
13C,,-2,34,4',5,5-HxCB (# 167)
13C,,-3,3",4,4',5,5-HxCB(# 169)
13C,,-2,3.3',4,4°,5,5-HpCB (# 189)

100

100

100

100

100

(#) () ADO&ES, TUPAC No. 27T,
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(20 GC/MS

GC/MS SHic w2 &EIz, Rick 3,

@ GC

a. AHBA: ATV Y PLRAARXRA VAT LEAFRT, BEEAREDH 250°CLLL
ThHoll, 8, A7Yy FVAKFROHABE LTPTVAR (BES 077 AKLHF),
AV AT LABFAROKBRBE LT LVIAR (KEREASR) 359, wIFhbiEkoBA L
BWLTI0EULEOBRRORBBREEATLIIENTES, 31, HATIATACL-TR
0CCRECEET 5 LB0H 5,

b. 74 :AWE0.25~0.32mm, £ 25~60m OB Y AROFrETV—H7 b,

PCDDs, PCDFs O#E T2, 2378-MERBHREUFA LSO T RTORERFICOVT, &
fey 375+ —PCBOBETRNREZ-> TV I2HEOREBEREOWT, TAThIESR
T, ThoDERRUEGDZu- /7 A LB 2RHEUOHBEAL T3 47 L% EAT
%,

PCDDs * PCDFs 2% 7 4 & LT3, SP2331 (A~ 2#8), DB-17 (J & W #3),
HP-5, Ultra#2 (7¥v >y 5727 /0y —#M), CP-Sil88 (7 uisy 7#HE) LZEHBHY,
375+ —PCBMERATALLLTIXIDB-5MS (J&WH#HH), HT-8 (SGEHE) k¥sd
5, CNOSDHEREB—BRIAFETEZLOLLTETLY, ThcBR2bOTREL, AFEHD
WEREAUAEOHREEET 2D EAVIORELI IR,

c. FyU¥Y—HRA:HEE99.999% L LOBMEAY 7 A

d. 47 AEHEWE  BESISEEREL 50~350CTH Y, MENRYBEORESBREORE I
RECELLIRBB T 7 LB0EELZLD,

® MS

a. AR ZEIEE

b. 4MREE 10000 BA k. 72U, AEREYE L LT "Ci-OCDF 2R3 53851, OCDD
¥ OCDF DS EMBELCF ¥y €5 ) —4 7 AD:BIRIC & - Tt 12000 BESLHEI R 5,

c. 4AVBREHE . BEREEAERYEEAVWEDy 7 ABRARL LS SIME

d 4 #bkigk BTEHEA 4L (ED) &

e. 474 VERE 1 250~300°C

f. 448 :0.5~1.0mA

g BTHIEEE:30~70V

h. 44 VIIEEE : 5~10kV

343 B ® B fF

(1) GC/MS miRieFEHNEE

GC/MS OBESRMHIR, Rick 3,

® GC

237 8-MERBRRYEADH 5 VIET 755 —PCBO7B¥ /7 ALTOY -7 O RHE
Db DL BIFESEEHNE S, SERCMORSELESAVIZERCHD, BELLIEELNE



#£3.10 PCDDs, PCDFs DA R 7 u< b 75 7 BB OMEREO—B

FE R

NN 7 4 BN MY,

O HMENRWE

TeCDDs,

HRAAIA:

A7 LBE

EAORE :
R AL
SEEAR

TeCDFs, PeCDFs ORIE&KR U 23,7 8-tERERAEKEHK
SP-2331 (R~Aa#HE)

RE0.32mm, K2 60m, BE0.2m
100°C(1.5 min) — (20°C/min) — 180°C— (3°C/min) — 260°C (25 min)
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CEREWTO.2~1.0pg, NERLHTO0.5~2.5pg, 375+ —PCBT0.2~1.0pg &
o) ORBKFEDMEEE GC/MS TRIEL, &2378-MERBERRLGEERT 5, &
ORfFE SELLLRVEL, BonAWEE, SR (3.13) i & > THMEZERD, 20 3%
KEORHTR, 0FLREOERTRET 2,

§= 2z, —x) (3.13)

n—1
SO, s REREE I E/OfEM(py TIREEOVSE(e)  n MEEXK
HEORUTBREVERTRIZ, F1 43y v BEHET 2042 ->T, ZEZ0LD+4
KHENEBLTWANEIDEERT 200D TH 3,
CITHONLEREORHTRY, MERLHRUREREYTO.1pg, AEXLBARULE



SERIEMTO.2pg, NERIWTO0.5pg, 277+ —PCBTO0.2pg LN AKZLE &3, BE,
BEBLEEMELT, ChoDEUTERZ L) CTHET 2,
CORBEORETRREUERTRIE, R GC/MSDREICL->TEBHTI0, 3
—EORPTHERL, ¥ta%Ers8ons 5 E®B+ 3, 2/, FHET5GC/MSEU
RERGE2EELLBACRLTRERET 3,

2) REFEORHTRRUEE TR

FZECHV2 0 L EROBENIR, BREFRV7 405 — (7 ADESR), HNER, BEK
(FERDFE) rAOTHELABERICRG. ) L->TER L BEOEEME £ EML, &
LE, GC/MS TORIE, FERVERE2{TI. Ih%5ELETY, #B5hHEBEOEER
ZeHXC 1N L>TKRD, ZO3IFEL2MEHEORE TR, 0B HEHEDOERTRE T35,

Q=QL'X- (3.14)

Ik, QI FEEYEOEINE (pg) QL : HEDEE TR (pg)
v BIEREEOBER (u/) v . GC/MS ~DEAE (ul)

a5k, NG IBRURGB.I)ICL > TRBYRAIKBIT S, £/, REIDERURG.18)
2T, LERA, ITHHRCBT2RETREVERTREZEEL, SohiFiciil skl
TREFHL 2T HiEL 6 WlBED 1/30 U T3 k5127 2,

COWEFEDRETREVERTRE, AAERERVAERECL > TEBT5:0,
S5—EDRAMTHEL, BtoZEsBons s 3 B8 T 5, i, HMERERVAIESR
HEEELIGA R R RLTHERT 2. AU 2RETRECERTRIZ, REORIE
WEoTRE-TL 5D, ERRTLIKD 3,

Co=-2k Ve

1000 % o0 x = (3.15)

V'XV

ﬁL._. Ve 1
Ca= 1000 % o7 v V (3.16)

CZi, Co i BEARICETZBRETR (0°C, 101.325kPa) (ng/m’y)
Co:BEFACEBYZERTR (0°C, 101.325kPa) (ng/m’s)
DL : MEHREORH TR (pg) QL : MiEAHHOER TR (pg)
v, :GC/MS NDEAR (¢!) v WEREOWE ()
VI RAREIE (0°C, 101.325kPa) (m®) Ve | i8R (m!)
V'e . B DS E (m/))

Co=DLX-L Vf

1
—V‘ (3.17)

CqL=QLXE—x——1¥:‘i~x—-‘7 (3.18)

Z, Coo: RAFHcB 2RETR(pg/l) Co: BEICBUBERTR (pg/l)

DL : MEFEORHTR(pg) QL : MEHEOER TR (pg)

v GC/MS ~DHEAR(1!) v MERHOBE () VI AEENEQ)
Ve | iR (m/) Ve D HiHBE O 73 B0 (m/)

n
fy
It

~ 06 ~



3) HEHMERORHTRRUERTIR
RBCABORMECBWT, P kb 23 78-ERERAMKOPTCE— 7 RE s hi
Dol bDRDVTR, #D7u= /AL B0T, RUTRRUEERTRERD L 5
BT D, FITNRET 2 237 3-ERKBRARKOE — 7 AFEDOR—-AF7( D/ 4 X\EK
B, /AXBOIFHET3EIcHY T -7 0HEREFEBED 70~ M 7 L0 0HE
5, TOE—/EREAVTRER»SZORBEHEL, RBAERORETRET 5, AR
KLT/AAEO 10 B HYT 28 8 YT —JHBREHEL, RER»SZTODEEYH
L, RRHEROEZETRET 2, ZZCHBSh -2 ThoOfEid, EREICEELTWS
BB EBNy 7759 F &), —REHEHEORETREVERTR % LEI% 25, FHi
FTREBECHTI2HSERET 2LENHL0T, MEHEORETREFERTRICGAS &
L9k, 2V—VT7 v 7RIERREIT S,

346 BN R 0 FE D

(1) 2)—=2Py7 RN 2 OENROEH

PY—VT9TARL 2D —2ERE VY Y I A4 70— 7 BHOLRUNIGT 2480
IEEE (RRFy) VT, REB.19) K & - TENERFHEL, 7V —v7 v 7TEIRELHEET 5,
:maU—v7v7®@@$ﬁm%4m%@ﬁﬁmm6%nat%m,ﬁEWME%ﬁh,ﬁ
WET 2, /

Aal Qrs:‘ 100
Ari RRFr * Qeai (3.19)

IRy Re:1 V=T v 7ANA 7 BIE(%)
Aui: 2V =Ty TANRL 70— 7 EK
Ami - WETEV Y YT AL 70— 7 HER
Qrsi - BT 2V Y VY RAL 7 OFME (pr)
RRF: XT3 YV ARN4 7 EOERRE
Qusi: 7V —v7 v TA34 7 OEFEME (pg)
2 7T R S BEINROEH
P A A DBREHRAUC BT, SRS - CREHRIRER Y 7Y Y 7 A/84 7 2L
Twa, ZO¥Y ) Y7 A4 7 OERERUTOAKICE > THIET %,
Yy FYSTANAL ZOE—2EREZ V=V T 9 7 A4 70— 7 BROLBRUHNIGT 5
FIXRAEE (RRF) 20T, R(3.200 1 & > TEMNEEHEL, ¥ 7Y ¥ T A4 7 OEI
RERET 5,

Assi \, Qesi 100
R,= Acar X RRF= X O (3.20)

T2, Re:¥ 7Y T R84 7 BEINE(%)
At - Y7V YT R34 7D E— 7 HR
A :WIET 27927 v 7TANRA 70— 7 ER
Qesi - MET B2 V=T v R4 7 DY (pg)

R




RRE - XGT 227 ) =27 9 FR4 7 L OHERRE
Qs H VT T R34 7®Eﬁﬁﬂi(pg)

347 B R o 8 &

(1) BRORTHE

FA4AFy v BOYEZRORTHEBCIEENZVEACIR, Rick3,

® PCDDs, PCDFs

PCDDs, PCDFs DREORMEERICH, 23 78-MERBROZEREORE, MEFRLY
~IERE (72009 RYV-R5-UrFdvv~F oy ruudry/-R5-Vr ¥y
YEUF I Z70aRvY TS50~ 78 20uyxRyY 752 (TeCDDs~OCDD &k ¢
TeCDFs~OCDF)] OREIBIKRBRE, HhsDBRMEiLld 5.

ERUEOREIR, BB 2 EETRULEDER 2O WL, R B IRIETR
ULETEEBTRKMO b DL, ERTFRULOMEELBISOMESRIETELZWHTDS Z L5
5 ERFFEAE B, BRME2CT 3 Lo5loMicT a4 Y) TRKT 5. BB
SRUTERERBOLDI, RETRRMTH >89 » 5L ERT 3,

EEBRGRERUZ LS OBFNL, RIS h - REKOBECEET %,

INSDRTHERKIIBDOEBEL, KB BYI2RETRECERTROART 2,
¥72, TEQ 2RO THEREZ 2 LDLEAITE, BROKXINTESHIKTI LI,

® a73+—PCB

3777 —PCBOREOMEERICIZ, SEEFOREL Zhs0BNE20 LRAKICEKT

#3.15 PCDDs RU PCDFs OEEER U Rt ORR A

PCDDs PCDFs
HERERE
E) 373 3.3 3 Ei)i: 373 Rtk
. 2,378~ 2,3,7,8-
IE Ry TeCDDs 20t TeCDFs 2Ol
1237 8- 12,3,7,8-
HERIEY PeCDDs % G),fti_!. PeCDFs | 2,3,4,7.8-
Zofth
12,34,7,8- 1234,7.8-
1,2,3,6,7,8- 12,36,1.8-
AERIEY HxCDDs | "0 HxCDFs |123,789-
1,23,7389-
2ol 2,3,4,6,7.8-
T ofts
1,2,3,4,7,8- 1.234,1.8-
HHERLY HpCDDs | 2 nuw HpCDFs | 1,2,3,4,789-
Z Dft
NEFIEY OCDD 1,2,3,4,6789- | OCDF 1,2,3,4,6,7,89-
PCDDs - PCDFs -
D (EER{LY~NERLY)
PCDDs+PCDFs

~ 98 ~



R3.16 377+ —PCBORMEKOREH*

/AN /AN MK 4w bk
33.44- #77)
Iq — —_
RUERIED | 34 40 5- (# 81)

23344~  (#105)
2,344’5 (#114)
EHE% A5 A4 -
BRI | 33445 @18 | e e)

234,45 (#123)
23344 5- (#156)
ANEFREY 334,455 (#169) {233 4,4, (# 157) -
2,344 55- (#167)

2,2',3,3' 4,4"5- (#170)

LIERILY — 2,334,455~ (#189) 2.2'3.4.4' 55 (4 180)
/0N M E LE/ANME £3% 0 ME
£a3777)-PCB

(@) () ROESILIUPAC No. #FR 7.

b0 RARFEREKIIWDLEBOEL, RBCBI2RETRRUCERTRLVBERT 5, £172,
TEQ # RO TRREZELDIBPA W, R3.1TE2BECTI LI,
2 BREOHEHM
FAXxy EOEEIR, PV A2 TR ng/m?y (0°C, 101.325kPa), TH#AK, T
BHEKIC DWW Tk pg/l ELTRTRT 5,
() HMt%R (TEQ) ~nkE
T4+ ROREY TEQ B T 23541, WERE W TEF 2% U T ng-TEQ/m
(0°C, 101.325kPa), $3\ it pg-TEQ/! L LTHFT 5,
® TEF
BICENEVEER, B1TCRTTEFOEL 502 BHALTTEQ2K®, £0EBL S
PERLICOBET S,
® TEQOHMH
£EHED TEQ 2HEL, TOAHETEQLL, 20HBRROLIKITI IEHEEL
v, KL, WFhOBSTHOEHFERLTHET 5,
) BciEESRVBSR, ERTRULOMER 20 $ 0% Ay, ERTRANR TR
TRULOHE LR TRERBEO D0 & LTERANEKD TEQ 2HHL, Ths%2EFL
- TTEQ 2®i7 35,
) TEQEBHOEMIKIEUT, Ot b TROFHENH Y, EESHIEERRC L 5,
(i) ERTRUTOML ERTRABCRETRULOEIRZOZ FEAL, RIETRXE
BOLORRABESTIRETREAVTERMED TEQ 2L, Ths%E3 L
T TEQ 2 &7 3,
(i) ERTERULOMEEEFRTRAMCRETRULOBERZOE EZOEEEAL, B

~ 99 ~



£ 433y o BOMELEROILRH

MERSR (HEH A, THEAK, LHHK)

KRG | ERTR | RUTR | e | SRR
(ng/m3y} | (ng/m3) | (ng/m?) ﬁ;& (ng~-TEQmY,)
(pg/D) | (pg/D) | (pg/l) 8 (pg-TEQ/D)
2,3.7,8-TeCDD 1
TeCDDs - —
1,2,3,7,8-PeCDD 1
p PeCDDs — -
¢ |1.234,78-HxCDD 0.1
D |1236,7.8-HxCDD 0.1
fs) 1,2,3,7,89-HxCDD 0.1
HxCDDs — —
1,2,3,4,6,7,8-HpCDD 0.01
HpCDDs - —_
OCDD 0.0001
ait — - =
2,3,7,8-TeCDF 0.1
TeCDFs - -
1,2,3,7,8-PeCDF 0.05
2,34,7,8-PeCDF 0.5
PeCDF's _— —_
p |1234.78-HxCDF 0.1
C |1236,78-HxCDF 0.1
D |1,23789-HxCDF 0.1
F12346,78-HxCDF 0.1
S | HxCDFs — —
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,89-HpCDF 0.01
HpCDFs - —
OCDF 0.0001
&t - — —
&% (PCDDs+ PCDFs) - - —
7 1344’ 5-TeCB(# 81) -1 0.0001
¥ 133 44-TeCB(#77) 0.0001
A | 3,3,4,45-PeCB(# 126) 0.1
| b [33.44°55-HxCB(# 169) 0.01
> %[ 28t —
7 2',3,4,4',5-PeCB (# 123) 0.0001
"” 2,3 4.4’ 5-PeCB (# 118) 0.0001
P | | 2.3,3'.4,4'-PeCB (# 105) 0.0001
C |7 |2344 5-PeCB(#114) 0.0005
B [ % 1234455-HxCB(# 167) 0.00001
k| 2.3,3,4,4',5-HxCB (# 156) 0.0005
# | 2,3,3,4.4°,5-HxCB(# 157) 0.0005
2,3,3'.4.4',5,5-HpCB (# 189) 0.0001
At - - -

&3t (275 +—PCB)

&&t (PCDDs+PCDFs+ 375 +— PCB)

&) () BOESK, IUPAC No. 2777,

~ 100 ~



5 NS S
ETFREBOSDEAR I I2RETRO 1/20EEHOTEREED TEQ 2EH
L, Tho %2485 LT TEQ 281k¥ 5,

(4) FfEDELY FHL

BEORTCBIT2EHEORD Vi, BUEESZVLEAKRRIT L S,

) REWOWTIE, JIS Z 8401 W k- THER ALY, BURFE2F L ELTRL, KRl
TRABOBSICRRHETRABCH LI LERTT S, L, BB RETR
DFcETLL, TRhIDTOILRIRRLE Y,

) RETRIZOWTH, JIS Z 8401 IK L > THIERZ ALY, HRBF 21U UTHRRT
%,

) TEQDEMK N> TR, #BEHAD TEQ 2HEL, ZTOAHOEE b > THMEF?2

FRTOLARICREEAD 2, D%, BxOREEKD TEQ i 2V TIRHLD DRIFIXTT
bR,

35 o4 g m

3.5.1 BETROBERCEEMY

LBV SERMESMMTLIBE, MEESHEOREBE 20T, HEENENIETERTS
pRIEFCEEZMETH 3, MEEOFHEECHL TR, JIS K 0211 “AtbERaE (&
BESFY)” TR THEXCRERSOME TS 28, tRERTHEY, IIT, MK (preci-
sion, B LbWS,) Lk "HEMICEYIES>EOBEE, THY, IEREE (accuracy)
LR, Ko s0RYOBE:R2R T,

COEEHES LRETEY, "HEHECBY IS 20BERTEEET S, LIERK
L3, TIRWIEER THE - MRL BT HECHBORES -BSOBK. 0
BERT, Rol-EELERSOBRAEEATYS,

B, ERSSiEM2 R—EoOERBIRT Tk, #ROERS ORb D ICHE (trueness) t\»
SEEbNB LI ko T, ¥, HELHEOREBSERIERLLT, HES (accu-
racy) EWIEBRFEOLNB LI B> TWVS, MBS R ERNCRT DR, THEIE (un-
certainty) 2V 5 h %, TH» 3 ik

THOBHEFET 5 L RS B WEER -
THIE THS, (Rekn &)
MG BAEMEGORBEE ’ |
(standard deviation) H 2 W FHREE A K MEE(INES)
# (relative standard deviation) GEF X (&h) (R, f“*ﬁéiﬂ

HArEsEE L wS,) NREBMRRC X
S>THRFEND, MEEZRTRABLLT
ik, 80E LY (repeatability, $#FHTHE
Ebwnd,) LEERME (reproducibility,

HEMEL bVI,) Bbb, [3.18 £ - HMOEEEE Lo b 5 HE

I |
B0ELEGHTME)  BRIEERAR)

EHERE SMERY

~ 101 ~



BYELUMER

R—OMEFE A—0RES, B—0&ETCHWSRLE—DOREXE, A—D%m, &
BEITO®RVELICDOVT, TXTOREEB D CiThbil:, A—&OMERDELT 2 WEC
B2 EHEROBO—HOEE,

HHRUR

rEEOEBXI A%, BEE, MERXE, B, ERLG HEORGELEATHEERT> R
LE0, B—OHEROHERROBO—BOREE,

PERL T2, BEER, S5KR-—-RRECOFRETH 2IAERE (ZAFIEE, &

BRENEE) £, B sXRIMCoORE R TENESRYE (SHERRE) cRiahs,
chsOBEOREREE .18V IR T,

3.5.2 JSBIBIIBETENHE

PIEEOBEEER, 1A vEE»D TS, ZALSOREHEBICH L THRARD

bOTHBH, FAAFy Y EOHHER, B4 ATt ng-TEQ/m’, KETH pg-TEQ/!

DUV EFECBRETHLOT, MEMEOFRS (EE) PHE HE3) 2RET LD

WA DR RERT LB H S,

| £ 3.19 i BT I 8V T— BRI

100+ B A 0B R L EEHEROBRERRT
3, @ponhssdie, REOKKTR
—RRHYIC ppt AT DA TIE, BENEL
3, ¥4 AF¥YVEOBIAT, OB

+ } } KBWTIE, B4 0REEERSORIHREK

b
o PP ELCIZ£30% R T 5 & & #SEBATRE

B3.19 0L EREROMIE BURVTHB, £, TEQRBET S

= BT, BYBREOREEOITEOMK
BoXiahin, b30idAx0REEOMEREN S v YV LES L, KERKEL
TH20%URIILE 5 2 EDFH e,

JIS K 0311 “HE Achad ¥ 4 4 % v VHRFa 75 +— PCB O@EHE", JIS K 0312 “T
A - TEHEKDPO A A% VERFI75+—PCBORMEARE" T3, 9. WEF—2
DOHEEE; LT, 9.1 EF -5 OEEEORER) &V IFETROL SE)0OHELE D
STV, £72, 9.2, 3.5.3 KA HEFRECBI3FEIEBEREII TS,

(1) WiREHEOENENOER

HEH RDMTCHWE Y 7Y 7 A4 7 BB OEELHEL, &84TV V7R
N47@@M¥ﬁﬂbﬁﬂ%mﬁ@WT&wﬁémm,%oﬁﬁ%%ﬁb,&%&.ﬁﬁﬁﬂﬁ
ADEREPDHET

HEH ZADPHRUKROMFIC BT Z 27 V=279 TAN, 7 REEMBROBINE - #EL, &
IY =T 9 T AL 7 REBERYE OEIEY 50~120% DREN TR LRSI, FEMLE
PEIY—YTy 7ERVET.

ERIER (%)

10+




20 RUTBRBUEKTRBROESD

O BBORETREVERTR

RIERE (REEME 2 T WNER YR UVEERYT0.1~0.5pg, AERYRU
EEREWT0.2~1.0pg, NEFLWTO0.5~2.5pg, 277+ —PCBT0.2~1.0pg #&
tro) OREBEBRIFRRABER 2 GC/MS CHRIEL, &2378-(HERBRARGKLrERT 2, =
DEREESEILULEEDEL, §oni-fIEED SEEREERD, T0O3IErEBEORETR,
102X EBEOERTRET 3, .

CITHONLREORHETRSY, MEREURUAEEREYWTO.1pg, AERLYEUL
BRI TO0.2pg, NERLYWTO5pg, 977+ —PCBTO0.2pg LD KEVES T, B
B, BELZCERERILT, ThSOEUTRRS LS wERT 3.

COXRBORETRRUVERTRIE, #H7T2 GC/MS DREL LW k> TEET 379,
HL—EORMTHEEL, Bctotkl@sBonsd L g8y 2, £/, ¥HT3 GC/MS
BRUMERGEE2EELLBA R ERBL TR T 2,

@ WMEHFEORIETRRUERTR

BEICHV 2D LFAROBIE, BREART 7 4 V57—l U BB (koAHroBE
i, BBCAVIOLEEOMBERZBEL ) I GC/MSOEARBEBOERTR
R S &5 BB EENL, SIS, WE, RAEkUCERETI. Jhe s EME
T, Boh-HEEOHEFE L RD, FOIELUBHFEORETR, 10&2MEHED
ERTRET 2,

&5, BohEFRErs, BB 2RETREVERTRZHEIL, T0RBcBT3
RETESFMLETNRIEZ S RVWRE (PR EPREERHELY) O 1/30UTekskod
5, Tiebb, BB 2R TR, HHEEELZED 1/30UTeE3 L3 L THERD
EHEELHERL TV,

COEFEORETREVERTRI, FINBRUBEREFICE > TEHT I, H5—
EORMTHEL, FtacEnEohs i cEET 2, £, UERERVIESRES
EEUIEA S C A TRRET 2,

AHICB I 2RETRRERUVERTRIZ, REOMNERLZ L > TERTI00, EHAHIL
Ik 3,

@ FAEHAERORETREVERTROME

EROBREOMECBWT, Pl b 2378-ERERARGKOTT, Y—raiish
RipolkbDRIWTR, 2Q707 /I ALRBWT, E—2EHEOR—~ZAFLA D/ 4 X
BrEED 7o~ b 77006, REHERORETREVERETHREENT 3, < ZCHE
Sl EnTholi}, MEAEORHETREFERIGES B3 X3 Likhidz ok,

@2 B B '

REFIRG 5, TOMLE, MEOREETS L, HELTRELTLRBTCEREEAT
Wi 4 A F Y VRN, REPBAR L OBEORVIRDIY, 44Xy VEMRAL
TLBIEHHV, TONELSOER (2v 9 32—y ay) RHERL, HEMOHES 2R
RBya-ow, ZERE¥T,.

~ 103 ~



ZRRIT, AR I T 2HE L, KRHEMTT 2BE TR, BENILRLS,

A ABROSHIC BV TR, 584, BIE, BRINE, FLERCERT 3882 E0i5R
DURNVEHERTIERR RIEFS 7 7) &, BEFAFREURHOBERICBT 558 % %
BT B1-D0ERE (FIVT TV 7)) O2EEBDH B,

BIE7 7 > 7 BRI, WERHOBM I GC/MS ADBARMER £ iCBET 3 5RELBR
TIRETHZ, RFEMA LRy D584, BREARUVERNEEARL, RHORL
B, GC/MS & L 2RIERUVERORIE 25 L AT,

ORI, BREFOERZ N L THALXEEBRLIATOAEERTLR(THIL
2, ROBECRBRET I V7 ORBERS+HMECBZII 0L TBLIEBEELY,

) FLOBRECPHBBLERALLD, SERLALBBLERTI LY, MABRECKIRER

BHoIBE

M) FEEBERNFRENSL LI LEVEREOREEAE LSS

FIRNT T Y 7 BB, BET A SRR D S REER £ TOEROFRERERT B 1
DD HLOT, FIURELANRERE L £ AR, FBEARBDIKDOWT, REORLE,
GC/MS ik & 3 EERUVEROBEL R L AT,

DFRBKE, BRAPLBRBELOSNIEE (BRECARKETHEOOM KR ECLZHE
) RLTHELEFAEZ SR, ThAUAOBEKE, TOFEE L TBITIEE
ERIELZLTOEW, UL, REEIICE T 2 EHEELBRT 2700, BiboThI~ T
FUIBBRCOVTHAMRFLTB E, RESNIhEZOTF—F2RRTEBLIILTBL,

PRV T 7BBRETIBACRE, —BOREFN BV TRENO WY BEORE T,
Pied £ b 3REALITY, TOREROVSE e 2RO TRD L S cMEBEOMBEERTT .

) FIRVTITIFBROFH e (Y IRAMLT IV 7E) B, BETS7RBROER ¢
BIETF v 7)) LZELH, hNEvEaled(e=a) LB, BRPOFRIIRSE
TE&52Hb0DLT 5,

U PIRVTIV e BBETS V7 a kD AKE W (e>a) DBBITIR, RDESKRT
%,

(i) PV T7Tv 7, RHOHUERIUTTHD (d2e), PEMB IR
V75 7 RBRO & & OUFRMOBERED 10 0D 5 B UL SR £ Bk (d2
DBERIE, WEMI IS IV 7fe BELIWTREZHET 5.

(i) WEEI B ITNVBRRO L EOWEBOFERED 10 fErSHH L BMEE f X
DSV (dLf), XBRIIRVT TV 7 e BERBORUTEHEd LD KE v (e>d)
A, MEEOEBRGCREND S, B, XBRWET 2, T0L5RBEK
i3, BROFEE*FRL TMIKRV-H, BERBTAORNETS,

AEEOREIB TR, RBICAVLIKEDOWT, REOMLAMBCAWIDOLRICRELR
CEAVT, REOBE L RRZITLERERUVUERELTHOESRE T 5, ZORKRIR, B
BB YOBROERIEN L THA R EREBZ I TOREERTDOZ TH L v, ROBS
KREAMOME LN > TITY, 2RREEZTMECZLIRLTEBCIENEELY,

7 BEL T LLBRICHET 25S

~ 104 ~



H) FLOREDBBLERLLD, BELLBBR2EATI X EOFMBRECRKELEE
BHolBE

©) REMBERSTFEINZ LI LEVREORBEMELLES

@ - 8 M =

BRHEE, ALERERUMEREC ST 2RENZEEELERT 50K, HiIX AD0HE
CIRE—ORE T A % 2 50EETENT 5, KRB TR, E—3RH» 5oL LORERM 2
BT 3, ML ROV T, FILEEE NERELZTY, 237 LERBROERYE
% (17 BHH) RU 277+~ PCB ORETRO 3B LORAEEICOVT, £DOFHEEK
», B2 OWEEHSTEEOLNUUNTHS 2 L ¥R T 2. EUVRELBEICE, HER(F
il EBLC, FRERELHEL K, BENZET.

CEMER, —HORRERE VT WYBEOEETT . LiL, VA0S HcEY
TEHERORK Y A QRS TAELSESIERL T & v, Y ZADEBURFI OV Tt
S EBBTOR T 38R, BE_ENEHEOREN A ZHEMLE L TH L, AHFA
OOV TEFEE S CRHZLTES, LERCEOT—2RRTERLOKLTE
(o T2, ROB/HIBOLTIE, ZEMERAORHERSTARESICE, TARREELT
BE, LERONEEOTF—F2BRTEZIICLTHNIEEBLTL L,

(5) iRAEMERURESR

PEEE, BRI EEEPERBONERREER T2 2L I>TROND L
», BIEEOEEEYRRT 5100, THREED FLv—Y Y 74 —-ORFES W FRYEHER
WALESH D, i, ThOHOMEERIE, BHROERZ L > TREOKASZVL Y
SABOERABCANTEBAICHEEL, RELCERTCRET 5,

kE, BIE, 44+ VEOBEMBERUVEREEHREL TwI0R, XE, #F5th
ZThELSH D 2HDALTHE, Th5DEH

T, EEYELSRE, Bk, S8so~ % 3.18 PCDDs & PCDFs OERAEOME

D
ooy Y —

73 78(TLC) 737‘ VAR R WA A~ 2.3.1.6-TeCDD 9%
Bk s o~ b7 78(HPLC) RETH 2,3,7,8-TeCDF 999%
Hqys, 1,2,3,7,8-PeCDD 99%
% 3.18 iT 2,37 8- (AR BIRAIE YR O ;gi;ggeggg zg;
— - ™ o 4, 1,07 € (2]
BORIEFRT. ZORDPOAPBELIE, T 12.3.4.7.6-HxCDD 099
TORBEEICOWT, BRLULOMELX->T 1,2,3,6,7,8-HxCDD 99%
wb, 1,2,3,7,89-HxCDD 98%
- . . 1,2,3,4,7,8-HxCDF 999%
$7:, 3777+ —PCBOBH#EHME BT 12367 8-HxCDF 999
b, BBUR VYU LOMEEZ>Tvw5, 1,2,3,7,8,9-HxCDF 98%
Pr—HEYTF 4 —2HRETIEDOERE 2,3,4,6,7,8-HxCDF 98%
. . 1,2,3,4,6,7,8-HpCDD 99%
My LT, kED NIST(National Institute 123467 8-HpCDF 98%
of Standard and Technology) 5, 2,3,7,8- 12,3.4,7.8.9-HpCDF 999
TeCDD & *C-2,3,7,8-TeCDD 0B # 3 (SRM OCDD 999
0,
1614) BSHENTW3, Thid, A VAT 5> OCDF 99%
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#£3.19 2378,-TeCDD ##50El (SRM 1614) DIRIESE

RE
L&Y -
ng/g ng/mi, 23°C
2,3,718-TeCDD 98.3+3.3 67.8+2.3
1C-2,3,7,8-TeCDD 95.6+1.5 65.9+1.0

j—

B30 F{AFUCREBULALDRT LY v AOBEBRNON (TA 1243 A 31 BRE)

<hPYwIA RHES 3T
7747 v¥a | CRM 429 Community Bureau of Reference (BCR) (~#¥-)
NIES CRM (KRR Uil ) | BB RR (H4)
JSAC 0501 HAMrEES (BXE)
WL A SRM 1649 NIST CKED)
BB RARK RM 532-RM 534 BCR (= F—)
SRM 1614 NIST CRE)
SHHEH RM 532-RM 534 BCR (RA-¥—)
CARP-1 National Research Council of Canada (NRC) (%
+%)
BH DX-1, DX-2 National Water Research Institute (NWRID) (%
+5%)
SRM 1944 NIST CkE)
LSBRM 9801 Laboratory Service Branch, Ministry of Environment
(#7-%) (REEMERRTS)
NIES CRM (MEEH) BENMREMAN (BX)
oot ] NIES CRM HIBURMRAR (BF) (RIEEmR4)
JSAC 0421, 0422 BEA{LFES  (BF)

AL LTHENSATEY, TOMREERE3.VDEBY THS,
BB, FAXFYVBEGLVAIVRER MY v 7 A0EMRBOMEHR 3.20 2R T,
ZhoDRK b, XEMTHOSWHERROEBEZ SR TWAIDT, KEORH 2T
T 3B, SHECAHBRORBRERE,DZLDIAVEELY,

3.5.3 MERECHIIZRES
MERECEOTYH, MLOBEESLBETHS, TRETOHKELRTHIHERLERS
BALHB, LTI JISD 9.2 WEH#E, CBRSN TV E3dbE LTHER RS L
BTRT,
1 B B & MW
HEHEIc BT, ROFCEET 3,
@ BV ARE ORI

1) Ry ARNARHOEKELEE HRTIHESHK, BRERURINER, +40E%k
L TEABRBEO LW LD RV S, HiC, BEAIIESEL S HHERE TORBERLBVT,
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FABR» 5 OERZEDZOE S EHL TRET 3,

2) RAEXAOHmERE BEEBT AOEMEECHERAT 2 RERUEEL EitkdL,
BRLEDSDOFREFFIERT 2, REVAORBUC S > Tk, HREBOZBLEE
L, REHLESARL, REORAS L LI & 2 BT 5, BEBESRR, 5~6CCUTFT3, 7
4V F — SRR & R IR T 5,

) HAX=F—  FAA-F-DHRIZ, REVAFRBOFES cA2BET22
£S5, HEOEBR X DWT =Y F4—%L D, EMHCKRET 3, BhgSEEr Vi
HRITNE, Prv—¥E) 74 —OWMALRESTRETH 208, EMYEHAA~5 — 2 RE
LTHBE*KELTEL{,

4) ARFAROER RV A0 EVL TR, BNET 2R L TRERBOR
WYY ITb 5 bD TRV RIEE 5%, —ic, EEEEORIFL L8] 384 A0
AERBOTR, 4RMTYLEEL L, FORREBREE LKL S, BIE 1 REMUEE
BLIRCESY A DR LT 2,

MXEEFICOWTR, EREEROHS A RRAR L #1505 L WFAICR, Foir
b LRI R RO B EERIC SRR Y R 2L, b ETRUCEIERSSA S (ST
SEHZONBLI B, TAOGEGULICNT 24 E, £ OBERICIEL THARY
ARFNT 5,

28, TOLIBRABTAORIICY > Tid, BE, —BICREORE L & EEERET 2
B ELTHABY A DRI 6T & TORBRBOZTL 2R, BEBCHENTI I8
F L,

5 BBAAOEIRME ARV AOFIUREC B TR, FREICBI3 7407 1
EBTOIAAF Y VEOZRERR BRI ZVI b, S 5ENEOHEEL L1 A+
BRUI77F7—-PCBHHACEINTE S L BAYITH B, 70, REVN A ORI, JIS
Z 8808 “HEA APDS A FREOWEHE" ML, EEEFILxThIERSRV, TOLD,
G, BE, BN, K2R, ¥AHRZEEERICHEL, SRBIIMBEHEL T, BOLR
gl ZAn (BE4mm L) 28012 3,

6) HHORE -Ef BREOAHORER, AHEZR,»SOBARUVBEAORI
ERCIHIEALTRET 3, 27, RHORBTREERRLELT 3,

@ KEFE DR

1) $HRAE, ANEBOEBERE SHHTHARR, LBRELTAY -V (i
Teby) RUMVZY (REY70uXsy) ZRAGCTHI b THARERLTHSERT
5, ¥z, Bk, ARCBNARZVIICTIRYE, AEro0BREZTIRVEIICRET
3,

2) HAHORE - ER HIERORKIR, SBHSOBRARUAEZ LSO, &
BA-EBATEZBEBRICAN, RE BRI 2, 37, ABCAVEZRANOBRD tREERET 2
BER, BERFET 2.

2 #rnBRE

BILEREIC B VLTI, KOBKERT 3,
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O REi» o b

a. B-BHbLCBELTR, BNOBEBAOHMES+HMIToNS & 5 BEDBIRE UM
HRFEHRT 2,

b, KEE S O AV 3 ERE T, £FERPOSLRE DL TRAKET 5,
WL T4 A EERNOEKR DT 5,

c. VyZAVv—filicEw T, 2T 74 A BEHRUN 7 A g5z +00s
WTW3B I EZHEET 3,

@ WEAE-vIAFNAESLI 0T+ IS5 TREXREBYVAFV NI AU+ 75

7 BRIE

a. BEAEICEOLTR, BHEBROEESESKZV L 2BRT 5,

b 27470% 75 7BFCEVTR, PERKMGIERT IR CAROBELE, ity
DEBRURBILLSTRELDT, b5 UD75347 v v 20O L > L REHSS S
NI bDEMOTHERBRET> TREEEEL T <.,

c. MBBEERIAIC L > TERETS L&, BNPEPERS VLI, BAREZRE:
¥Y, RBKEEI ALY L,

@ TN hATLIOR LTS TERME

a. 7NAITOEMER, BiEoy F RUBMBSRORERESE L BEEERIC L > THha g
EMBHSN2, EHEDETLELDTR, F14 %Y EOBA, 1,3,68-TeCDD % 1,3,6,8-
TeCDF # E03F 1 BB LI D, NEREWNY 70028 Y (S0vol%) 2EL~FY
YEBOBERTRBHLE»o VT3 e0550, 375+ — PCB OBE, —BHi~*¥
VELRESCERT A LBHEDT, H50UHT7T747 v ¥ a OHBBEO L 5 LRk
SN HLOPEERSBBS LAV CTHERR R T> CTRERRZILTB (.,

b. EREERIMICL > CRMET L&, HWEHRLIERVEII, BREREsE
oD, REKEESEID Ly,

B, BHCERLD, SR LLRROEESY, BRCE-oTW2 EHEBITAS nHEY
B30T (JuRavyiz—vay), BEAYCIZRMBEOBREE SV 3 Ie,
VELE{EWTHLTTLL, BEAFEERENTEINIRNAOBE L ERESTRINER
HAOBRCAHY THAT 3, REOMMLE 21T KRS & HRERANA L EREREA Y
TRETIREDIRR2T 5 LHRNTH S,

I, BOREORBLAELLBECHE, GC/MSREZDEENE->TWAIENHED
T, REFAUCKETCREOEBEVWANEMET 288wk, TORESRWIL2+2BRT 2
[3.5.2(3) T&=RER, K],

ESK, BREAMLLEE, 2V -7 v 78T +aThat, Y443y Eisoe—
IBRFL RSN, F44 53y Y ERERCRETERWI 8D B, LikdtsT, Zuv by
TADY AT F VY BHUADE -2 BHWIBECR, BEZV—V7 v TRELPVETRED
EELLETHS,

QB EBerrRUER

HERVERKBVTH, ROSCEET 3,
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® GC/MS

AT 5 GC/MS it, BHRIEU TRIERMG2REL, RHBOHESTHL LI BB+ H
BT5, COB, BEOERY, TEULEFDIED, BENBRELRITHBORERUVEOKE
&, TOMEERY, THEBETE 2T TE B EI LERALTB S,

1) GCofE »7L0EE, EADRE, v+ ) V-7 ARRLREORGEEREL,
EEDBRELTWS b, SEREMORREMSEVIRZEENCDHY, 00, E—78+5K
DEINTUL IR ERHR T2, A7) v bV AOKEME, N—IFAWRRE L 2EVHEIC
RET 5,

FrE7 Y =474, MENRESLUESLOSBSTATRVERCRFHERBY
B, 2L, ¥+ EFV—HFL%300mmBEYE ERXRE $5lti-T, @)
EXRYE LR & OB RIEN 2 G hd L2 Th kv,

2) HESWMEHORE HEaMEICHBRKEAZEENE (PFK) 2E2HAL, HR
AMHOERBIER 707 7 L% L L2 TR AT — Y RUSHE (10000 LA L) & EORIE
2o bic, KEOBRELZEDEANLTZHIETI, CORBOBELTERLTRET 5,

3) GC/MS DRt E—20RIE F+EFV—-ATLRE>THOABY—7D
i3, 5~10BBETHLY, —DOC—7 Y OREEETARRET IO IERIRS A ¥
BRHBOYV 7Y Y 7ORMIR 1 BUAK Ll gz s v, 1EOMET, RETELE=
F—FrANORIZ, BRENIBELO#RRAVWELRLDT, +RACKRY LI LTHRET S
LEHH B,

7uv 73 ALY —7 ORMRMEERL T, HHARCLZ V- /HRICL-
THELTb L, COBRECREIN—FT LK, BYILNEEYEC -7 BHBRTSLD
KRHEFOREZTILEYD S,

¥l, RHORBICBNT, F14* vy EOC—20REE2 Y Ea—y CHBITT- T,
FOFTERBEEHETE, RHOERPII A3V UV EOBECEI > TRAXZERERZELCIES
BHd, LichhoT, 207 b /I A2WEEBLLRFLT, TOE—7 DREBIEL LY
ShERT L L BLETH S,

4) HEOHREH GC/MS OHEE: ¥R+ 21012, AENERFERERLLTRE
S, IZ, ¥AZUR M3 7LD V5 —7 x—RARVA T MLERNDBIZ, BERV
DIREE, WEREZECKESBET 0T, BEART2L0ESH S,

@ EBORELE

18 1EME, EWMCRBHODEBEOBEOEERSHUEL T, REENEORESIR
BEQERRBCHARTRELSETRBL Twin I L 2ERT 5,

E12, F4 4%y YEOEERERE L MEEYE OHNBEOEBH, RESRIERRFOHEN
RECHARTE%UNIEH S Z L 2BIL, CORBALBLTEMHT 2B}, TORAL
BOKE 2 nEIORBOBRE.2T I,

2SI BREREIC OV TR, DY 5 A0ELR EDBED L S KRR CRIFREVSEET 5

AR RAE G U THEERAIE & »s, HBRMEOEICER GEE, 1 B RHERE L
+59 OEES, FERYE & ORNHRHIERLS £29%OBES) T5REICR, TORREE
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WORE, TALNORBOTEHESTTH.

Q@ HKREROME
ERMZRBROBREIL, 00 OBMER % HE U TEMBE 23K, REMORERIERE
18 S N AERREE L EL L TIT D &, REARIERE I ERR 2 R HE L THRIHAR 25k
S LTECREBCHEL TITY. 20t & OHNBRESREBOHNRED £20%LIA T
pof:h, TOEEAHNOMNERRCEESE UL L& R, EEORBCHENDHLOT, %
OFRAERETL, BEREREREL, BHEHET 2.

3.5.4 HBARENEOERLYICL 2BEEE

¥4 4%y VRO, HXROBEAECHARTHERCBREONERTI 0, BVER
&, BERROLHICE, MIHBUBEOBOEIV AL EERT BRI TR, BRNcREE
HEfTAZYAT ARBETLESNH 5, PIE, KFhsvDd, YOS TRELLO»RER
Tx53, SRESYBCITORL N E I hEECHERL NS HETE 32 EDRMEMIT 6
BEBYATLRMABIEVERTH D,

CHhOEDRBEBTEY AT LORE LSO - EHBMNLHE & LT, ISO/IEC 17025 “General
requirements for the competence of testing and calibration laboratories” (1999) 3 H 3, Th
it, BIESVBENBORGRT — 5 % 2UAN B BORMOBEEY 2R T 5700 CREBRFTH
ARG S EFEED bOT, #XED ISO/IEC # 4 F 256 R UFEN 45001 2 &ITL %
BRI ESTOTRES LT, BETEOSTR, TITRFAF 25 0RECMAT, "MEDOT
RE SO BERENS, Thid, RBEROESOCELERETRTBEL, TOR%E
FEELEET 2L L), RREROESHEZOBEREEL, RRATOMEEDIESDE
RHEPRIETH2bDOTH S,

KOETHRABRFEEFEORGISIEBE > T3, 44 ¥y VRAOMFICBWTH, ARM
FEGERERTOI LY, MEOBEERSALT D LIS,

3.6 f5 5 pil] E

FA4 A ¥ VEOMEHEE LTISKBEEIN TV S &S ZERER, NRIMEREN A7
uw b 75 7EEMEE VS BELSWEESLETH S, Wit ST & TORIELF
THENSBS IS £ CEESHD D, OFOAERELELT 51, SUTRFEOEE,
NAHBPLETH S, DFEOI R MIEY, SOMBELNHD, e o REHEOBREORE
BITbhTwa,

ERATE, kB sRzons bornd, AP0, RERAFLRELL
HBRONTRBHC OV TDAREREE & (—KT 5 bOBHTETWARRETH 5.

MTwr, 2ORENZLOEBNT 2,

3.6.1 EEABWBLTIHE
HREPEARC LT, SBRECBLTHRL, DRLERFLLOOTH S, HET IRMO
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W 4

mhkE, ThEiORBOBRUELT I,

@ HKEBOKE

ERMZRERORE X, SO0DEHEREHIE L CHEMBE KD, REMORESIERE
KRONIENBE LU TT O o, RERERBFCERM ZEFICREL TSR s
AR E L THEERFICRIZEL TITY. 20 L & OMABRESREROHENBED £20% AR T
Do), TOERRBORERRCHEENELZ L 21id, XREORABHENHZOT, 2
DFEEHEL, BEREREREL, AL AET 3,

3.5.4 RBRABREHENERL YIZL 2REETIE

A F Y VRO, EFOBEARECHRTHECEREOMERTI Y, BWIERE
&, BEERREOILHITIER, SHELEOBOEI VRV IRT TS, ABNCcSEY
BETADYATLRHETILEND S, HIzE, Fhdvo, ¥DL 5 CBELLOIER
TE&3, EREINBECITOOL L E I D EECERLESSHMETE 2R EORGEL I T8
HEBVATLEBADZLBEETH S,
CHSOREERYRATLAORBLEHLERNLHE L LT, 1SO/IEC 17025 “General
requirements for the competence of testing and calibration laboratories” (1999) #3% 3%, Z#
12, MESNMEENEFORERT — 2 220 AN 2 BOERHEEY 2R T 2 7 RO
ARThER S EEEEDI bOT, kD ISO/IEC # 1 F 25 RUFEN 45001 2&{TL 1A
BRCETHTIRESNT:, BEEHEOLATR, ZITRYA F2550HEBCMAT, "fIEOTF
Er s OfEE, BERSND, chid, RBREROE SO ELBRETRTBRL, o
REFEZBETICEicL), BREROESDs0BELHEEL, ABRFOWEBEOELS D&
HH R RIAT 26D TH 3,
BHETLRABRRENEORMSEE > T3, Y145 EHOMMTICBWTH, REAT
RERELRERT L), AEOREEHESALT 2 bDO LRI NS,

3.6 5 HM =

FAAX VY FOMESFELLTJISRRAEEINT LS & S LERER, NEIBEFELT R 7
v 77 7EERSHHEV S Bl AMEESLETH S, Ut S 347 TORMELMEKE
TRESEONS E TRRHEBE» 2, OBV ELB LT 50, HHTENIEOHE,
HHBLETHS, QRED IR POFY, FORBELANDYD, L ZHEAEOBRLOMRE
BiTbhTws,

BRFSETHR, ERECRRCEERZSNZ bORZL, REORHE, BEGESEREL:
HORONLBRHE DL TOIEREE L —BT20O8HETETVLEIRRTH 5,

BT, ZOREHZLOEENT 5,

3.6.1 {EREEMBLTEHE
REEERCLT, SREBO TR, PREERBLLOOTH S, WET 5HAHO
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RHEZRE TN, ERECIIMEZRE I V—EDBBOR TS,

(1) HeH RAOREHZ

© Hvrur7s

ERETIIBEE (R LHEREPHARDE THER T T30 d, BELASHD
THY, BOLBLERDB»» 25D H 5, MEETRBROBREDOAETI itk
T ¥ 7)oV REHSEBCLE, ZORORMLE LEHECk-> T3, (K3.20 88):

@ # o =

i, fERETR, BBSOREKOSE K-BHY, 74 V5 —S0BREORIY v
JAV—HHETIN, KETR, Yy 7 Ar—HtoRb) BT EHMEZEAL T, il
fOEHEEHE > T3,

ZV=7 9 7R, JISTRAZLZu- VI 7EC DT L 2BERLEL TV R,
FHETIR HPLC K L 2 HEME %2 T o7 HPLC W 227V — 27 v 7B ORI ¥ 3.21 &
Yo

® GC/MS il

FIAME X NBRORWEICE, SEBONBERAAA 70~ /7 7BEAHH ALY
5, HERORBOREE, AR—-ZABNEL Z23EHD TREL, EBEOEAL 1/5~1/8
2D, BELERTHEIETHS, S EBRBEOMERL L TRBENSY LA S Z iS5

‘[ﬁ 7H4ﬁ:1? yﬂf_ XAD-2 LoEH]
{ 120CHRi8 // NI 4
—
|
I Wk
| = L
Ti? F/ 4 gs_/-%"/> Va—n

@ B

HAA-Y— FAYT7 74

Tr P 2 #v7

I TRy —

! 120CHRiR ¥4¥774
[N / Ho s

gkl

*-,/
' HAA~Y—
*,//;374»7—

JxFlLrrya—-n

F3.20 ek @BREOOY 7Y v IEKE

WH
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W

8 5 (ng-TEQ/m’y)
N

A 22mBTBEL Y AL+ A LD T L

B:73I/7urEEELVAYNE T L
C.757714 =KL Hh3A

I

Fr1:100%~*4 18 ml (£ Do PCB BH)
Fr2!S% by /~FH10mI (€73 PCBiFH)

Fr3

Fr4:100% M x »20mi (PCDDs, PCDFs iftH)

130% PN /ANFH 20ml (/4 PCBiGH)

AL

H3.21 BEBEIo~ 57 RE22V-0T7 vy TERB

y=0.94x
=090
. [ ]
o 4
°
[ ]

[ ]

.
X
[ J
T T

€ # i (ng-TEQ/m'\)

(3.22 #ERELBBEBEORREIC L 5H6
(5 ng-TEQ/m* X TF)

#0155 (ng-TEQ/m’y)

30

g8 & 8 8 3

»
[~
Y

S
T

(=]

| I ) IS S S

Q

#3.23

10

0 % 40 0 60 70 80
it # i (ng-TEQ/m’,)

fEkek L BB EOEREC X 24EM
(5 ng-TEQ/m’s B L)

N3, ROBRSOBED 0L 7 At S ORMPOBERZ YT/ A ABKE LRI IDTH
5, INERBRT 5D, IV ORBEMEXEBECEATE S PTV (REBEBRAIL
E) BERORAL. PTVEREROH10~20FHEDORABEEATESZFETHS, COEKHE
DEBRTHRIH3pg THole
@ ERETOLBRSR
IOHETIR, BEMKERELD 0EBES LD, HENEVWAEOHES A COERL
WHIT LIRS, EROZHEEFEOHEN AT, MEOHE2To LR YR 3.22 XU 3.23
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R T,

ChoDERD S, kL b—HHTHoN, BiZ, Sng-TEQ/m WU LOBETIZ L { —
BLTwi,

@ totonxrx

O METIRMGEERET 25k

FAXF Y YEOPETIE, PCDDs O 74, PCOFs DD 108, 275+ —PCB®
PO REORMEFEOREEMEL, Thi TEF #FUTAH LT TEQ #KD T3, +XT
DEBEEMET 2101k, F—DRBICOWTHEBHTGC/MSHER LRI RIELE S,
ZIT, WETIRMEAREZBEL, AEXBRLLLIDETILDOTHE, BELTIToTVS
"TBERRENOIFHEOREL - HiRcHT 2HE cBTRIET>THY, L
DOWTRAZI 700dXRyYV-35-Y4F > (OCDD) DiBEH» S TEQ BPHEE L (HET
E5rLTWV3,

@ BREEMFLTBHE

it & GC/MS HIE £ TOEBRFC DL THIFELLL b DT, FROHLED B8O
i, KBEROMEHEOEKRL, 7Y -7 v FOBMEBLLEBRIF SN TWS, vTFhicd
&, HHRESNILFEBICOVTOLEITHY, CAZBEMCHBATELbDORIBEALR
BEWVZ D,

3.6.2 REHBEEAVSIEEK

BENRME e BRNCERT 22 CHET 244 /7 v£4 (immune assay)
&% WCITOPT, BREFMME L CHALLBRAEMERE (EIA i Enzymeimmnoas-
say) i, TOMENES»S, EE, /L, BEFOIBTELHAHIATYL 3,

EIA ki3, MFERGRICOBE 2, BREEOMICEEBRA TRERIS, BARGHF TR
M2 HETHD, BB, HBE, 1V Far—F-—PRAEH LR ELDO—BROERELDHS Y
DTREHEHETH 5, BRILESFORS, ARHIMEPRO LS wdhsr—EOMIR, BR%
ET23250TH3Icd, BHOBLEREEAELLERZVWY, BEMMTIFOBES, REiz
B2 BT, HEREAL T A1), MNMESLEL LS,

BREMIATF TR, UV EVO—BTHE 1T LA NI VA —NVOMESIERINT
WBH, F44AFY VBEOMERBWTH, ZOFEASRT AL TV 3, BE, BEMONES
v PSHREN TV S,

ZhSTHEROF Y POV TRM LR, SEEMELERL TORRYE, RIETR, JHRKE
TRESURRFRERSBO N, LoL, AR, BHKSEOXERRICDVL TR, B
FETIEVEC L LIRS LA EDTBBA LN, REOLENEHDIZOWTH,
GC/MS TORMERER» 5851 5 TEQ & L WHENE S hi, TEQBEL R5BEHED
Dk o7,

HEEETH, SEEEMY (ASE) H®hic & 28, BBy YA VvOBBIF L7 O T
FIREBIV—VT v T LDEABDLRICLY, BHKRPOSAA XY Y HAIFRORAI Y —
SV RBATEAMEEESEV EE L ATV, BABREFCSRERRMED LR L S
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i, WEROKELLBLT, MENMYE I/8RBECERTE, 2, ABOBRBOLY A
—AELBELRZVIY, BREREZAOBRICL VA VY4 L CORE LML L%
SN o, BEY, MEEZFOL»S, BARBHCEY 35445y VEDRA 2 Y -2V Tk
LTOBRASARE T 3,

3.6.3 FMAFLBUNRIRIBET 3 HE

(1) 700RAEEEEZS—TEHE

MBEARIEBI 2/ 1A ¥V v BDERICAE(BELTWELEIS NZ JouRyEVE
DYHEMELTETE=S—L, TOBELIA AV VEORE L OBELS, Y145y
YRDOREEHEL LI ETIVDTH S, JOHKTIR, WETIVHOREL /1A%y
FORELCIVEMESHEZ L, WEMBETHS I LHBERsLD, BE, RILTWV30
i, JouxrEy, EREXER 0¥y (VIOX), BERMESER 0’y Y (NVTOX)
BEBHD, A APORELEGRONCE= S —L, Y44+ ¥V EOREDEOREERE 4
RT2»cBT 2L 2RNPTH L,

2 BLAREAXE=9—T2H%

T4 % Y HRBESHBNE B CH L1, BEOKKETR, Y414+ yUBon
BB RER B3 E, ARhREET 2N FeBRE L RECHEET 2 HEa0E {3,
ECT, AKRFOBRCABERRET 2 LD, Y4453y U EOREREELLII LT 2
bOTH5,

HOSULDHIAA XV VEOBRELHUABE L R RBCHEL, TOMELHERTES, %
DHEBHRUCAREDARHEL, 2DELEDV (4% VEOBE2#ERT 5, Chid, B
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1) JIS K 0094-1994 “T3AIK - TBHAh O REERRU, K"

2) JISK 0123-1995 "H A7 u~ b 275 78 BS7EE"

3) JIS K 0211-1987 “SH4F{LFHZE (REZRr9)”

4) JISK 0311-1999 “Bk ¥ AhD 5 { 4 % v U BRU 275 +— PCB ORES &”

5) JIS K 0312-1999 “TRAA - TRkhD 51 4 v Y ERU 275+ — PCB OREHE"
6) JIS Z 8401-1961 "HEDAD A"
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7). JIS Z 8402-1Y91 “53Hi - RO E ZBEAY"

8) JIS Z 8808-1995 “HE#W A ¥ A + WE OBE STL”

[3.5]

9) ARHIEWER @ F8WHE, p. 3, (LFEILEMH (1998)

10) AAFTHARR @ AFERK (5 2 hR), p. 1386, =HE (1995)

11)  1SO 5725~1991 “Accuracy (trueness and precision) of measurement methods and results”

12} 1SO Guide 30-1992 Terms and difinition used in connection with reference materials, JIS Q
00030-1996 “FEMHCHEL THO SR AERVER"

13) FEHE SEHE® . § 30,31 BEARELESFHESTFHE, p.51 (2000
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CHERRTSD DS EDT N

CCHBIREDET,

HREREOEH LVEDLDH,

A transition from "disposal” to "use" of refuse.
Resources circulation type of pleasnt urban develepment

i starts here.

prevention solution.

effective utilization of energy.

OSHBDHH A NIERBEEAL, NERLLICH2ERLET

OIS T KRR & O "REES, 'BaK HEHR OB
BE IRVF—OEDFIRE—BBELET,

OB E BRI  EIREM CEMRIALE T,

@Advanced exhaust gas treatment system offers a complete pollution

@ Supply and demand for "generated electric power", "recycled water", and
"digestion gas" of adjacent wastewater treatment plant promotes the

@incineration ash is fused and recycled for road-bed matelial.

R

SUMMARY OF THE PLANT

i & 4 WRTSRRER_TH7E
BOMER 70,000m? (RIFIFHERAERL )
® I VA 7598
W I FA13%3A
pEER wooemr AT rved)
MEEHEH 1,200 t/8 (400 t/B%3F)
T 18 W SERGIVIU—NERUREE

TR i8R HEKER #49,452m
& B W BEHTOUNE ME3K ERER #2.649m°
B SNEMSToOUNS NESER BT 130m
BARE - THEE SATRESEEMRESTBENE
B OFE BB ASSHARER
PEME - BT OXEEsRRa
BETEE L NERR-FH OSRAETE

RERARCES

BEEAIENT 054 SEEmtEcke
ERENRRINET )5 BU STRRARcRE
HERRTINET A2 BERE SUENACRE
FEMRAETEEL WEILA—IHISt
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Address--+2-7-1 Sachiura, Kanazawa-ku, Yokohama
Site area---70,000m?
(excluding surplus heat utilization plant cite)
Start of construction--September 1995
Completion of construction---March 2001
Total Budget::-Approx. 62.6 biliion yen
Processing capacity---1,200V/day (400t/day x 3 furnaces)
Plant building- -Steel reinforced concrete and steel frame
construction,1 basement and 8 stories
above ground,
Total floor area Approx. 49,452m?
Plant management office--- Steel reinforced concrete,
3 stories above ground,
garden area Approx. 2,649m?
Stack---External tube steel reinforced concrete Internal tnbe:
steel plate construction, Height:130m
Bastc design and work administration- - - City of Yokohama Environment
Services Bureau, Waste Disposal
Facility Department,
Construction Division
Building! design---Daiken Design Co., Ltd.
Incineration System Design & Construction---NKK CORPORATION
Building construction---Joint-venture of Maeda, Tokyu, Aral,
and NK3
Electric facility construction--Specific joint venture of Nippo
and Yamamoto
Air conditioning facility construction- - Specific joint venture of
Kawamoto and Showa
Santtation facility work:--Specific joint venture of Oosawa and
Kokan Setsubi
Elevator construction---Yokohama Elevator Co , Ltd.
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FEHT MAIN SPECICATIONS
e S H Incineration plant main specifications
-ﬁfﬂhﬂ 77 :/ FI?EEE Incinerator:--Continuous combustion type stocker furnace (3)

N H F 2ERBRERIN—7F (38F)
SFE  400t/8-F

KA35—

3 i )

BHARE

DFE L

o208 B

RuE =EH 12,600kJ/ke(3,000kcal/kg)
10,500kJ/kg (2,500kcal/kg)
6.300kJ/kg (1,500kcal/kg)

B
ER

SRBAABERE#RRIS— (38)

IO/~ B#as(t

#X B mXK 688t/h

RSEH ¥EA 3.920kPa(40kg/cm®G)
& E BB 400C
BREABRTT-EVOB)

XS E BKX 1885th

KIEH %A 3,730kPa(38ke/cmG)
KBS 35.000kW 11,000V
BiSEE AR (ER) RUEERSES AR
BiNEE SIS R (FPUEZFKIGAH)

ERERURRE (1 8)

BRIEENBOVA ASTHZERM

ERSX WiEE2DR
ZERBE 66,000V
TSR 18,000kVA

WAERS IR

2 i 3

E WU A

0.02g/m3n

Bk X ®

15ppm

WEB{LEY

15ppm

ERBLED

30ppm

XK &

0.05mg/m®n

F14F+vY

0.1ng-TEQ/m°n
(x5t ERE)

(GF) M, BORRE 2% BNE

B K TAEECKDHKBEBEUT
BT - EERAEC LD RHEEELT

BRERY

R [ EBRELZACIIAGEEENUT

~ 208 ~

Incinerator 400t/day - furnace
Calorific value High quality 12,600kJ/kg (3000kcal/kg)
Standard 10,500kJ/kg (2,500kcal/kg)
Low quality 6,300kJ/kg (1,500kcal/kg)
Boiler:*-Single drum natural circulation type waste heat : boiler (3)
With economizer and superheated
Steam generation capacity Max. 68.8t/h
Steam pressure Normal 3,920kPa (40kg/cm?G)

Temperature Normal 400°C
Steam turbine--Bleeder condensate type steam turbine (1)
Steam flow Max. 188.5th

Steam pressure  Normal 3,730kPa (38kg/cm?G)
Generator output 35,000kW 11,000V
Exhaust gas facility-:-Depickling system Slacked lime (dry) and
activated carbon,
etc injection system
Denitration system (catalyst denitration
system (blown ammonia water)

Ash fusion facility---Electrical resistance type fusion fumace (1)
Fusion capacity 60t/day with slag molding
equipment.

Power receiving and transforming facility- - -Power receiving system

Special high-voltage 2 lines
Received voltage 66,000V
Transformer capacity 18,000kVA

1 Poilution prevention standard

Exhaust gas
Dust 0 02g/m*
Hydrogen chioride 15ppm
Sulfur oxide 15ppm
Nitrogen oxide 30ppm
Mercury 0.05mg/m®N
3
Dioxin ( D:s.:gr:mgt;rlggtlrcarue)

(Note) Temperature converted value for 12% oxygen density

Waste water---Below the wastewater standard value mandated
by the Sewage System Law.
Noise & vibration---Below the regulation standard mandated by
the Noise Regulation Law and Vibration
Regulation Law.
Odor---Below the regulation standard value mandated by the
Offensive Odor Control Law
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1,200t/day processing capacity incinerator and high temperature & high

pressure boiler

A safe incineration plant that fully meets pollution prevention

SUMMARY OF PLANT

OHBEE 30t CHEASE [RATE oo e e - 48 (DScales 30t Refuse use 3, ash USE 1-++++ =s+erveee cevecnens 4

OBART—Y E22mXBE104.5mxEE10.7m

aa}t’\y h;glﬁ ﬁgﬁ&];mﬂﬂﬁ ................................. 1 4Fi

BUAZE E5.64mxZ hO~—20.7m
EREBE BE5.64mxK&3.5m
MBER B5.64MmXEE5.5m
BIIREE E5.64mXK&4.0m

CHEKFR FABRBLESR
REXFR BEIR+BE5K

@3Eﬁmﬁzg_t’y%§m .................................................. 1 E

EHRARY 1 O )L 1 8zt
H5H 2400kW 6,600V
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Refuse pit ch.

®Casting stage Width 22 x length 104 5 x height 10.7

arging door Double door type,

hydrau“c dnve system ......................................... 14
FIEVIRY IR AFHRATUL - e o o 28 Dumping box Tilt charging system ««--«-«s«sarsressesaces 2
@THEY R 18000m® HBiT17mxiIE85MXEX13.6m 348  @Refuse pit 18,000m® Depth 17m x width 85m x depth
- - B g o (SN 13.5MAIVISIONS -+ =reesrsrrressrerans seanas treranrans sresans 3
®CHILU—> 10m* 75t (BH) - SE  ®Refuse crane 10m* 7.5t (rating)
SRR v TR v MIERAETI V- Ceiling running crane w/hydraulic switching system polyp
@mﬁmﬁ 73.32m2 ............................................................... 3§ type bucket
@lnCInerator 73 32m2 ............................................ 3

Dust supply system Width 5.64m x stroke 0.7m

Dryer Width

5 64m x length 3.5m

Combustion system Width 5.64m x length 5.5m
Post-combustion system Width 5.64 x length 4.0m

o N ®Boller Heat transfer area 1,640m?2  ++---eereves vovunennnn 3
@fﬁ’r 7, R 1 '64021 35 @ Superheated Heat transfer area 1,395m? <+« «ereer =oee -3
ORISR (GIMERE 1, B3Q5ME +rvevreves weressemsinnees s s 38 (®Economizer Heat transfer area 1,610m? -ss--ssss-serree 3
®IO/IAY (GEEERE].BI0MP v i, 38  ®Cooling tower Water spray system (195°C—150°C) -~ - 3
@FRE KEBHE (195T—180T) e vremerereneemennes o 38 %Dust collector in filter type(Puise jet system) -«--vereeeeees 3

N . a o T 1y R cer eeeeeeeees e ) Exhaust gas reheater «+ «srsessreersirseiinn 3
®Z)J@i§bh’%i OULZT Ty PR) 38 Steam heating system bare tube type (145°C—200°C)
@ﬂ?ﬁ]ﬁlﬂ]ﬁiﬁ ........................................................................ 35 @ Denitration reaction tower Catalytic system 33.725m? - - 8 (i,

AEMBERTF 1—IF (145C~-200T) ® Induced draft fan Double-sided turbo type -y« -+ - 3
@BRIGE SETST 33 705M2 - «eerrerrrrsessesseninsenssses 35 o 155,000m*/h 960kW w/speed controller } :

R N ) Forced draft fan Single-sided turbo typg -« : TR 3
@ﬁg BRI FERGAT —REY - e s 38 91.000mh 140KW -

155,000m®/h 960 kW EERH#HEEE @ Furnace temperature control fan Single-sided turbo type 3
OEAREEE BIBAT—RBY o v e e e e 3L 56,000m3h 100kW

91.000m*h 140 kW @® Air heater Steam heating system bare tube type --+-+--- 3
CIEESIHRREE FIEAT—REL e 1 oo 3% (20C~200°C)

m " @Falling dust conveyor Dry system screen conveyor «---- 6

56,000m3/h 100 kW (enclosed system)
BETFTHE RN Fa1—TE (PO0T—-200T) - - 3 ®Ashpusher Semi-moist system hydraulic drive type- - -+ 6
OBCAIURT GRATU—INOAURT (BEATL) - gat @Ashconveyor Over return type scraper CONVEYOF +++-++++- 6
N @Dlstnbutor Rotatlng ATUM -erreseercins sremermeiiinnniaiininn. 3
GFEE UEE  AFHPEREITE - oveerererererseenns s [or=d @AS Crane 4m® 4 8L (Tating) --«--- -serressssreressnes - 2
OIMEEE A/ I—VBIZ G =TI RT e v e e 6H Celling running crane with hydraulic switching system
DF 4 ZARIE A=Y RSLFERTL orveeeeerereresmrisens s 38 @clamshell type bucket
g —= 3 A Bt (TEER) o+ crrererreriereeeemienteeessnnieereenane Ash pit ApPIOX. GB0M®  weeores wrreees earmcrsnens rrereneeas 1
@{IQ b=y im 48 t/ () _ = Depth 6m x width 32m x depth 7m
HERBAN Y S LY T UBIT v MMRFETOL— @FIy ash pit APProX 330M?P ««s-rsseesseersssnsssesssessnsencesans 1
@mEy ~ 1990m® RIFBmM XEH32M X FE7m--o-+ oo 1Ev bk Depth 6m x width 10 5 x depth 13m
@mmgw |\ #JBSOms %ﬁSleIE'IO 5mXS§E"‘1 3meee ] E‘H" @Fly ash treatment)system resmmeanes Bresssiiananareness 2.sy$13m5
Sy BRI D £ /R cereeees ceesseersrensiens erneee g 2:shaftsphdification system 4.2th
DRIVDERE  —MRINA.2 t/h oo oo e <25 Precious metal solidifier + cement treatment system
EEETER+ XY MUBAK @ Low pressure steam CONdENSer «+++ -« w -+ =ees 3 systems
GIEERTIV/T VY BEIZEHAEZETL o e e 3%5 Forced air-cooled vacuum system
392.5% 10° kJ/h (93.76 X 108 keal/h) 132 kWX 184 392.5x106kJ/h (93.76x10%cal/h) 132kW x 18
o @ Waste water treatment plant
@BKIDIRER R Refuse waste water system Furnace interior mist injection

treatment system

Ash waste water system  Aggregation sedimentation +

Simple open

filtration system

@Emergency gas turbine generator «««- --+-seeeere « eee e 1

cycle 1-shaft type

Output 2,400kW 6,600V
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EXUEMIVARIF T, CHREIIRZE ARl
BMAS I EROBEMICEER,

Refuse incineration ash is fused by an electrical resistance type

ash-fusion furnace
Slag is recycled as road-bed material.

BIIEES s Preprocessing Facility

PERAL Lk )

RIEER 256mmlT

% 92 5%LUTF

X 9 5%UT
ORERMFBRARY (- 1 < P
OFEBRIY— oo 50MM
ONo. THEBE - DD FIFREGRS
@5&“ Bl RSLAR ¢3.3mX14.5m

HOrOY XL 26mm

ONO RGBS -+ KBS LBYHR
OF it - S 240T 42,000mwh

QERBINIT TG - LAYy bR

/‘;ﬁhﬁwﬁéﬁﬁ Fusion Furnace

B sRiEEs 60t 2ah AKKAS
BRI -+ BSUEAR, N5 2BB2.500kVA

: BREE #1500C
Elﬁlﬁ'ﬁ‘fﬁﬁg g AR ARvry s

FE BRI
G5 L4%ER ) 255 - XF BB

ASY . EaER
AY): BARR

Eﬂmﬂ-,{ [deeeereenmraeaens ﬂﬂi;‘ggmﬁ; 5oma

@BERKRY-ERY VY- BiTREES e 1,200mm 48

O BEREEE - BiE ZEfol1240F (307mm) X

1,800mm

@DASTAIRF eereenneee E-ILRR (BRiEbBR)

@ RASIVREA T  —4 - EEIRE) I /T

@ X@)bﬁﬁm ............... U l\“ﬂ"

(OB 527 AVES BT EHREEXU DT IGKFIL—-0 18

O BRFEHSARGE - GHESE HSEES NE+EvR9—
E®D

@ BRFINT T4 ILT - VAT Ty R

Jekndt $7€ M) k-+ odick

RS UMREEN : 45t/6h

& 2 BRER4Y
@RST I = XHEFIL-Y 2B
(O3 A A AT IN\NIR—=05 v+ 90.75mx0.45m (18)
@RS TR EEE RS LI 1.2mX3m

WO MOV XIL 50mmE
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Grain size adjustment  25mm or less
Ferrous matal component 5% or less
Water component 5% on less

®Ash fusion fumace charging hopper
+--With incineration ash supply conveyor
® Vibrating screen:--50mm
®No. 1 magnetic sorter---Suspended type magnetic
sorter
@® Dryer---Rotating drum type ¢3.3mx14.5m
Outlet trommel 26mm
®No. 2 magnetic sorter---Drum type magnetic sorter
®AIr heater---240°C 42,000m/h
@ Dryer dust collector in filter type---Puise jet type

.FmMnnmm:mwm

Fusion furnace---Electrical resistance type

Transformer capacity 2500kVA
Fuston temperature Approx1500°C
Fumace cooling system
Furnace wall water cooling jacket type
Furnace floor Natural cooling system
Slag & metal separation system
Slag :Continuous air cooling
Metal: Intermittent air cooling

®Fused ash silo---Round welded steel sheet type

50m?
@ Fused ash service tank---Welded stee! sheet
construction
®1,200mm x 4

@ Electrode elevator:--Electrode Graphite
@12 inches (307mm) x
1,800mm
@ Slag conveyor-Mould type (intermittent transporting)
(@ Slag swing feeder---Swing type vibrating conveyor
@ Metal pig casting machine-*-Mouid type
(@ Metal crane--Ceiling crane w/remote control lifting
magnet 1
® Fusion furnace exhaust gas combustion chamber
-*Vertical type Welded steel plate construction,
interior caster sheathing
(@® Fusion furnace dust collector in filter type
-Pulse jet type

Siag moiding capacity : 45t/6h
Product : Road sub hase coarse material

(@ Slag crane---Ceifing-running crane x 2
@ Crusher---Hammer crusher
@0.75m x 0.45m (width)
(@ Slag molding machine---Rotating drum type
@1.2m x3m
Outlet trommel
50mm mesh
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EMmDERFEZEAL. [EMLEICAZERUR.
BRI LU

Complete pollution-prevention: The environment-friendly facility

introduces the industry’ s most advanced facilities Pollution Prevention Facilities

RID4Lb7
Dust collector in filter type

FRECANIE - — SR EREs
Fly ash treatment - 2-shaft solidifier

SV N N
HHRREERE - T3/94Y
Exhaust gas cooling tower - economizer

BEKNIBRR
Waste water treatment system

~ 214 ~



CHEBBNZFAUTHARZEBMITDEEBIC
ASTZEHFAL. RIEAaTEZER.

Incineration ash is fused by refuse power generation and
the environmental load is reduced by using slag.

ARl

B
Fusion furnace

KB A 7 U —/88
Interior of vibrating screen

x&w/xvﬁjzml
Metal & slag conveyor

BEHIE ISwIy
Control room Crusher

Nl |~ T S P

SRR TRAPREHE D /X7 Zjﬁﬁﬁﬁfﬁ

Dryer Incineration ash conveyor Slag shaping machine
~ 215 ~
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METAKKRE @ Kanazawa Industrial Park Nambu sludge Travel guide
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Site for surplus heat utilizatron facility
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Site for recycling facility
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TAKERAH

Site for Sewage Bureau / ;

%%z xR A
N Tokyo Bay

< ERTRIEEER

Environmentat Services Bureau The City of Yokohama

T231-0017 #ERM-hEAERN -1
TEL.045-671-2601 FAX.045-641-1807
1-1 Minato-cho, Naka-ku Yokohama 231-0017 TEL 045-671-2501 FAX 045-641-1807

ENEEOY URILEvSOF—
[oU—=2It—K]

HERTHCHORBE - WR(E
BAYEF EROTOSEAT, MpSREA. T = 1D WL
LTREAT S & SCRUANLYSRALR BEXvSo5— "TORVK
MICNER-LBDT [V~ 18=K] &85 “ »
FonE L, <—n'\m:.w{zmzaﬁ;ai) ECO-PENTA
Qurmhnl Y City Waste F
‘Clean Bird.”

rvices
Ar\ llustration wnlh a hen holding a chicken, Recycling Promation Characker

representing awish to create a clean environment
that will spread fromparents to their famlhies, their
communities and on throughout the nation and the
world The quo was named "Clean Bird" (Officially
named in April 1990 through public subscription )
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T236-0003 HRMEREEF_TH7#E
TEL.045-784-8711 FAX.045-784-9714

2-7-1 Sachiura, Kanazawa-ku Yokohama 236-0003 TEL 045-784-8711 FAX 045-784-9714
HRTLEENRIMEE W1207278 W3- 2W B-FE 060
Tt 1 3E3ARIT

HEERBTOUMEMCRAL TS Y
Thes pubkcation uses & 70% biend of recycled paper
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Ibaraki City Environment and Hygiene Center
14-1 Higashi-nonomiya-cho, Ibaraki-shi, Osaka 567-0838 Phone: 0726-34-1627
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Work supervision
institute for Environmental Management,Osaka-City
1-2-7 Asahi-machi, Abeno-ku, Osaka-shi 7-1100 {Abeno Medix 11F) Phone 06-6634-6500 FAX 06-6634-6104
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Enviromental Plant & Waterworks Division Enviromental Plant DIV.- I
Shin-Nittetsu Bidg. 2-6-3 Ote-machi, Chiyoda-ku, Tokyo 100-8071 Phone.03-3275-6147 FAX 03-3275-5983
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Tohokubu Clean Center
City of Kyoto

REPHIRIRR

Environmental Bureau
City of Kyoto
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Flo EWCARDIL XX EENETS
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CHDIRIF—EH

ZEAEERST (BE400C. E/3.92MPa)
EFRAWAERBICKVBAROENEROIEEDICH
BELTORKOFHADBFELTHY. -7
YA IIVETICEIE>THEBRBEAX (Z
L) DHIRICHBFELTVWET,

BB OBEAREE DR
%t&wﬁsoﬂ&ﬁéﬁiﬂtbﬂibn\iTo
xf-izmwmﬂmﬁmwt EhS3
DHEEDEULIRELTVET,

Outline of
Tohokubu Clean Center

Being the cleanest

and most advanced plant in Japan

The Tohokubu Clean Center is equipped with the most
advanced flue gas treatment systems, such as bag fil-
ter, selective catalytic reactor, activated carbon reactor,
etc. The designing standards for each equipment are
most stringent for pollutant emission in Japan. And
also, the Clean Center has a fly ash melting system in
order to decompose dioxins in the collected fly ash. The
Clean Center has complete measures against dioxin
emission, and always aims at environment-friendly and
clean waste treatment.

Changing refuse into energy

The incineration plant generates a great amount of
steam with high temperature and pressure(400°C,
3.92MPa). The steam can produce electric power that
covers the gross electric power consumption in the
Clean Center, and also can produce hot water available
outside the Clean Center. Thus, the Clean Center con-
tributes to reduction of greenhouse gas, carbon dioxide,
through the thermal recycle system.

Harmonizing with surrounding environment

The Clean Center has a total area of 27 ha. About 80 %
of the area is kept green as it was. The site prepared
for the Clean Center has various trees planted harmo-
nizing with surrounding flora. The Clean Center aims at
co-existence with surrounding environment.

CHUMIBTFER Refuse Incineration Process

#H R

%A Heat utilization
Exhaust gas

|
g' @ Power generation (15,000kW)
!

t

B=AKFIH Hot water utilization

i - —r

| -3 I DR | KB H

i l Steam B _ Crusher] Bulky refuse
A govear |

- 2 E@IN
Metal recover
A Zﬂﬂi&‘ﬁ KI5 - 4
Flue gas treatment equipment Boiler —H
Refuse
HABAE
Gas quenching tower
RITT104% 1ENR
Bag filter Incinerator 700t/day
B A xR
1R Wet scrubber B
Stack ETE R IRAEIE PR A ‘ Wastewater treatment equipment

Activated carbon reactor < Wl A ) - ey

PR _Fyash | (ZAREK

Selective catalytic reactor ~ -7

i J' 24v/day P £RER
e 7 R Eh i Metal recovery
= £\ C AERER .
‘"_‘ Fly ash melting furnace 123rit TAEMR
ag Landfill Public sewerage
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B # mEHERKSTTREEN1339%F

MERE BoLER #ER H27ha
BIEIE TSR #911,890m E324R #1,150m’
RS TiEHR K144,940m’ HIBAR #3,060m*
EyEE SE-&kEa7U-NE
(F& /@4 ¥940m-1E3=100m)

I M THEE~FRI12FE

L Riral)iite

# # B 71 700t/H (350t 24hrxX2)
FooE R SEEREERIE (X -AK)
BHABHLR BREATHA

Location: 1339, Shizuichi-ichiharacho, Sakyo-ku, Kyoto City
Plant scale : Total premises area - approx. 27ha
Buildings : plant building - approx. 11,890m?,
office building - approx. 1,150m?
Total floor space : plant building - approx. 44,940m?,
office building - approx. 3,060m?
Building construction - Steel reinforced concrete
(Height : Building - approx. 40m, stack - 100m)
Construction : 1996 - 2000

M Incinerator

Capacity : 700t/day (350t/24hr X 2units)
Incinerator : Continuous combustion (stoker type)
Combustion gas cooling : Waste heat boiler type

- Flue gas treatment :  Gas quenching tower
B REHE HARAHE Bag iter
NT740% Wet scrubber
BRAAHR PR Activated carbon reactor (ACR)
EM R E Selective catalytic reactor (SCR)
RS Power generation : Extraction condensing steam turbine type
g B B £ BEEARSI-ELER Generating capacity :  15,000kW (Max.)
& B B 5 15,000kW (&mK)
W TR M Crusher
B OB B H 80t H(40t/6hrx2%) Capacity : 80t/day (40t/6hr X 2units)
WM R CHEANR Crusher : Biaxial shearing type
7 —— >
B IV U ABRIERE M Fly ash melting furnace
sy Capacity : 24t/day (24t/24hr X 1unit)
g ; ;,E g ?;;E(;;_/ﬁ24hrx1 *) Fly ash melting furnace : Plasma melting type
% i B2
ARG EAWE
Design standard Regulation
Wi
g,;tl;:d dust 0.01g/Nm*LLF 0.08g/NmeLLF
WIEAR . .
Hydrogen chloride 10ppmLlF #1430ppmLEL T
BERERL . #150ppmiL T (BRIRH)
Sulfur oxides 10ppmAlF (regulation of total emission)
SEFRLW . R
Nitrogen oxides 30ppmidL T 250ppmEl T
;:x:: R 0.1ng/Nm® (TEQ) I'F 0.1ng/Nm*(TEQ) AT
:j;:cury 0.05mg/NmeLLTF 0.2mg/Nm*LLT
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Refuse Incineration System

otER
RECERFLEPOEBERBAENETHE N To7
24— TEBEICEHRL S RRRLET,

®Truck scale
The truck scale weighs refuse carried in direct
from households, offices, etc. and makes a pro-
cess to record the net. The weighing system
works automatically.

OB TSy hik—LA
s A ERILEL 7= 2B FETHEIMNBRAL
;, -‘;L ) ‘1}“]?' o H i-’-o

e Platform for municipal
refuse collection vehicle
Refuse carried in the Clean Center is
dumped into the refuse pit. This plat-
form is for municipal refuse collection
vehicle.

ik AT
B

@ ':‘:a}tp‘yh\ Ea}7l/_y\
BARYN
WAINAEZHIE. EyMIIFRENET, ZATIL—2)
BELESTEY MDA % 9— L BEHFEDA
OTHBFY/ NUHRALET,

®Refuse pit, crane and hopper
The refuse is stored in the pit. The refuse crane
works automatically to homogenize refuse and
feed it to the hopper, inlet of the incinerator.
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i
to Flue gas Economizer
treatment
equipment I

BE
Super heater

RN T ()
Burn-out stoker

U ERY 2
Ash shoot
o EHIIFIEE
BRAIRIE 3B R N — 7 (REARER - PRTSLES: - TR MRJEER)
THEINTHY CHIBER TR - BRSO LY
ShHAhET,

@ Structure of the incinerator
The incinerator consists of three stokers (dry-
ing stage, combustion stage and burn-out
stage), and refuse is combusted while being
stirred and carried at each level.

FEIWMHT ([B-MHNT
Second First
radiation radiation
chamber chamber

ZRER
Secondary air

ZRER
Secondary ar

HADR#EEZ KRR AR
Gas turn-round and .
blasting of secondary arr CHDEKY

Refuse flow

zone

\!iﬁzb—ﬁ

RN >
Combustion stoker

HAOMRHEBICSLITLMIE
Complete combushon of gas by
passing through the combustion

ZH\AFYIN
Refuse feeding hopper

N NP P s
A -\_‘_ 'y-/
) “E"E:(_’\ Bridge removal device
TN Ukrts—h oA
Tk Hopper gate ZHOMBMT. EE BEORT
¥ T~ BLAKR
Refuse feeder ;&%Eéﬂi-‘-"
®Boiler

The boiler recovers heat to
generate steam with high tem-
perature and pressure.

Drying stoker

h

o IRANFAISR
ZHEH00COBETRASNES,

®Incinerator interior
Refuse is completely combus-
ted at a high temperature of
approx. 900°C.

o [AAEENIKRE
ZHOMBE . ABREHHEE
CL-TRECHEINET,

®Incinerating condition
Refuse is perfectly combus-
ted by automatic combustion
control system (ACC).

ZH
Refuse

o Wi TifREENIR
ZBORHEBH R DRI FCBFTHCT
HREERMEHERAT SEABCRET 0T,
SREREBLCGRALTRSTAALET,
REMBC LT (A% EDRENTL TEET,

®Parallel flow incinerator

The incinerator has a structure of parallel flow
type where the direction of refuse flow is the
same as combustion gas flow. In this type, the
gas is forced to pass through high temperature
combustion zone and mix with the secondary
air at the turn-round zone. That results in com-
plete combustion and prevention of dioxins
generation.
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Pollution Control System

BEAKILIEER{E wastewater treatment equipment

)=t 2—ROHKICIR. ROAHPERICER
VTSP RBEKEGERTRAEREBTCHERLLEE
RHEKEFBIET

ZhoDHKIZ RERE. 58, FL—MEE. (42K
BEEDRBETV. V-t 4—RTEFEBLL
FTFKEBRALTVET,

The Clean Center has two wastewater treatment sys-
tems, for plant wastewater and for wet scrubbing
wastewater. The plant wastewater is from bottom ash
cooling, floor cleaning, etc. and the other is from wet
scrubber. Both equipment have processes of coagu-
lating sedimentation and filtration. In addition, the wet
scrubbing line has advanced treatment processes,
chelate absorption and ion exchange. Treated water
is discharged into sewerage, or reused for flue gas
and bottom ash cooling.

, Los B Ny o DELE O HEHL—F
Coagulating sedimentation v -~ Filtration - + Liquid chelate

@ FgE~H

Caustic soda

@k B
TI3UhRIK g i A% Hydrochloric acd
e L oz,
- == plk R = | . nf
it | F-Rul F-mp | L] ] B W= (OF -3 3:}-i]
Reactontank Firstmixing  First Pz 3 - Coaguiant aid
tank ooag:l‘:tmg R T ] Second mixing tank  Second coagulating tank || 38 — LR AN
First Second | 7=t s—RTBFA
sed'",fn':a""" sy D&yﬁr‘:wz sedmentation tank | Reused in the Claan Center
ik Sludge || Tk
KEyh~ toashpt Public sewerage

B B % - — \ RYCERLE - ~ H80E - S . ¢): QN

Decarboxylation fower — ' Coagulating sedimentation - — -+ " IFittration L + b B i Advanced r=s>
SL—E treatment
g p Chelate tower

! _J] ;

- [B&% . { XM - |

: " Filter lon exchange i

"= N ' ! : tower !

Reaction tank Flrs‘i m;(xnng Flr;t“ s ___R¥R sEe l_ = ﬂ—-—— [I_=_

ani eoa‘%un ; ng g;ﬁ?ﬂ acond mixing tank  Second coaguiating lanki E;‘zﬁﬂ -x*ﬁjﬂ;jf[

sedimentation RAR sedimentation tank Public sewerage

L B l
ik Sudge ||

REyhA toashptt

© 735/ MREbKILIEE

®Plant wastewater treatment equipment

o EIERBK IR R

®Wet scrubbing wastewater treatment equipment
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Heat Utilization System

Generator
Ray—Ey - —
42—t W Steam turbine ;

jio e
Bl o\
i

] = = —
} wREE L BEF
‘ ’ Hedelé?-isng B&F Stator
#RAD FEwO g Rotor

Steam  Steam outiet
nlet

o RTJY—EVHEBRE ®Steam turbine generator
ZHDRBERCRESEERTICL2-E-RBREOERIE, Tthe bc;;l\er rec;ovirs h_eat. to ggneratt; _ahgrea; amount c?f
BA15,000kWORBETVET, steam through refuse incineration, which produces maxi-

mum power of 15,000kW driving a turbine generator.

ER-HER/ATAL

Electric and Instrumentation System

o FRIHI 1=
JY—2 2 4—-RDETORBOERERTEE
hERLTWET,
FHRERIA 1 2OATLICL)BREERESA
TWETHFERCRETSIEHTEET,

®Central control room

Plant operators can observe any condi-
tions of all the machinery and equipment in
the Clean Center through the centralized
monitoring system, and also can operate
them by remote control. The whole incinera-
tion plant works under centralized control
system.

o ZEEE o EiTIIRE

Y-t 2—NBREZEL. SMBICEBLET, AL 2—42Y3aL—Ya -7 REOERR R 5
®Electric power distributer room B, B RORAE LER)ET.

Power for the Clean Center is transformed and distribu- @ Operation training room

ted to each equipment. The operation training room has a computer system in

order to provide for operators to receive training of simu-
lated operating conditions and improve their skills.
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Bulky Refuse Crushing System

Y=t a—RICEHEAEN AR HE BT Bulky refuse carried into the Clean Center is crushed.

Brh BERICLoTHAENBAN% . THE YRS After being collected ferrous metals, treated refuse is
SEENET, conveyed to the refuse pit.

g B
Bulky Refuse Crushing System Flow

No.2 ZHZAFKyIY
No.2 bulky refuse feeding hopper
\

No.1 ZTHZ ALY
No 1 bulky refuse feeding hopper
\

BAZHIL—
Bulky refuse crane\

__ No.2 fit#gas~v
No.2 feeding conveyor

5y
No.2 RS
No 2 Crusher

No 2 BRMIEXI NV
No 2 treated refuse conveyor

“@ﬁ:/'\‘\’
No.1 feeding
conveyor

No 2 fhiid

No.1 R
% / No.2 Magnetic separator

No.1 Crusher

Aot w8
No 1 Magnetic
separator . ] 'i

- ,\s
\'\/“ 7T~ No2 ALY

No.2 combustibles conveyor

l I Nog ALY
. No.1 ferrous metals conveyor

. \No 1 BRMpHGED NV
No 1 treated refuse conveyor

BAZHEN
Bulky refuse pit

o FHATSwhR—L
HFNELEAR AP REPEEAEISEERSALNLEIHE
FSyhh—LnERAILAVICEALET,

o Platform for private vehicle

Collected bulky refuse or refuse carried in direct from house-
holds, offices, etc. is dumped from this platform into receiving

conveyors. ~ 255 ~
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4 Bulky Refuse Crushing System Process

=1
¥ ——
—) KBICH BRZHIL—> &E ZHB Ky
Bulky refuse crane Bulky refuse
Bulky refuse | fee!d?;\g o o
. | BT FIMS} ! i
Small refuse
AN R
combustibles sty —] Magnetic
X Ny 1 separator
E::b o Feeding \
Ferrous metals conyeyor %
) Ridt)
Uncrushables /W
422 i'
Lo o Cl’usherQ
Tt TEM
HAZAZ A AT Uncrushables  Uncrushables
Bulky refuse
receiving conveyor BRE N / b3 BT
HATSyNh—1 Treated refuse conveyor Eerrous metals
Platform for private vehicle opper
B|AZHE YA
ng Bulky refuse pit ﬂ—
AR LN
’ Combustibles conveyor v
/ Zatyh l
NBZARAI T Refuse pit

Small refuse receiving conveyor

AYUZE -4
Bulky refuse R feeder

it
Uncrushables

Rt
Treated refuse

o TR (CE B A BRSK)
ERCEET 38R AT T AR
ZHEHRLET,

® Crusher (Biaxial shearing type)
The plant unit crushes bulky refuse
with the blades mounted on the rotary
shatft that revolves at slow speeds.
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BRE
Electric
magnet

- R ABB
Permanent
magnet

e
R7R7AE
Wind
separator

&2
Ferrous metals

Treated refuse

o i eehs
BRE T HRNORICSENTIBHS
ERBLET, DRSS ERAE
PERESTT BAOHEEEDET,

®Magnetic separator
The magnetic separator collects
ferrous metals contained in treated
refuse with the electric magnet.
Separated ferrous metals are further
blasted with the wind separator to
enhance the purity of collection.
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Fly Ash Melting Sy

BRGHE

BRI ICRA SN EEV AR, 75 XS Electity supply
KER T RI L) EL RS T RS o i
HTFLEBMR T 71 KBRKETRAL.

BVET VAR TICRESN.

HAEENET, T - ELEBBIRE(L: FIAIN—F WA H A BB

Plasma torch

Combustion tower

CNEBELGBHRIADRBRICLIRET

mmm [FLIUADFRN  Fly ash flow
P HHADFEN  Flue gas flow
. HEMAREOFA  Fly ash from meltir
) HKODFN Wastewater flow
v 2SIOFEN  Slag flow

KPR
Slag quenching tank

1A
Fly ash

WA ARy ———
Fly ash charging hopper 7 b
Y 9ing hope Combuf B
VLA strode
Fly ash humidifier 35,3 =P
Screw conveyor
T3Rvh—F

Plasma torch
<]

HWCARA
= D2A S
Fly ash feeder

o AS TR

A EWLAEK1500CHE
BTEHLET,
o Slag
HE i I
Fly ash melting I discharging
furnace KO | condition
Water spray [

Fly ash is melted at a
high temperature of
approx. 1,500°C.

5
S 788 5L THIRIEL
RIS S LT CRBL

BEKALER (AN

to Wastewater treatment

equipment
slag is cooled down R
rned into a granular
nce. Its volume is
«d to less than half.
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Guide Map

L E (4l R o

|

MEER AR
Layout of Facility

RitEIU—t5—
T661-1123 WBHARXES T THRAT1339%FH
TEL (075)741-1003 FAX (075)741-1033

Tohokubu Clean Center

1339 Shizuichi-ichiharacho, Sakyo-ku, Kyoto City
Phone (075)741-1003 Fax (075)741-1033

MiET
CHLBEBRM )IGETRERDH
BWCARRERNE |IGETREXSH
BEEE-ZOM  Kik-ER-TRB-MRE- /I HRLHSE
B oK M O
REBMK ZATA PR -FER-BR-BHNRFALRES
WAEMM RE-FDLFARLEG
ZHEEM BxX B3 BEARLKG
FREEG =TEAGSH
K # B
Rt R WRARLRE
Bt E R BR - FARRACRG
B X F HARUFE

EHESER100%BEREMALTVET,

M Construction Works
Incineration and crushing plant : by Kawasaki Heavy Industries, Ltd.

Fly ash meiting equipment : by Kawasaki Heavy Industries, Ltd.
Plant building and others : Jointly by Obayashi, Kashima, Tobishima, Yokota, Nakagawa
Bullding equipment

Electric equipment & Jointly by Kinden, Chuo, Keihan, Wakamatsu, and Showa
Sanitary equipment & Jointly by Kyoel, Kasuga, and Yamamoto
Air-conditioning :  Jointly by Nikko, Baba, Nishioka
Elevators : by Mitsubishi Electric, Ltd.
Civil preparation
Retention reservoir : Jointly by Kyoer and Kyowa
Area preparation : Jointly by Kashima and Ara
Landscaping and others & by Kyowagumi, Ltd.

]
\Q VL E5-0Y

FCINEPTH - RiP
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