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¥ (pDe) 1ZIFIFI8LA ETH Y, F/LZ L7 YO DO
P (9 ~14F2F) &bl LT HMid TR & A i
X DWW EIFD 220, 1004EM D HIEA~OBITRIL, —fi%
FEFEMITRALA Z 7D Pb NIRRT, GHEDI6% TH-
oo L LIEHEIT 2mg/keg LIRS RBIEL 1325720,
A L7z Ca THI1004ER OBITRIZ3 % TH -7z,
5~10mm RIRDOEH AT 7 TlE, 3FHADREIETE
HEREBR I, LR MEFEE R S D &
Motz, E5H120.125mm LA FICHok e L7z 3EHZ 2\ T
FEROREBR AT -T2 24, KetET v B Y (Ca0) %
ERRCRLIEAR D I LK YRR AT A SR ERZIC L D
WHEEEN A LN, ZTOEINSL, WESIEL
MBI ThENWE W2 5,

AKWEA T TIZHONWT, BRI Z 5/ D7 ¢ —
v R ZAT o T2/ R, Pb S0 # Fi~BAT L T
HZENBDOOLNTW=HDD, ZOHS AR kR
iR 0 K LSRR CIXBLCE 2 o 7o, A% K EEE —
bR — B AN D X 5 7258 T 7 it & e+ 2 4
LR D,
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B OYLEGEBR 21T > 72, A ZVAMED D DRI,

BZIE7 B LDLITEA Y EDLOFENEES D
7o, EEREDORLRL 2HEORNNV T AV M E
gLz, EBITEFEAL FRRTIAT viat i
Vb HER U, BREERERIEERER T D E L X L OYLEL
R ICB W T, BEARETIE, miE4&E TH D As, Cr,

Mo, Pb 28 (0.0001mg/I LA F) &S, RAITEREE
BREE % 0D /L & )V DYLHE HRRER I X % 28 A [ o B
HEZ AT, TR K > TEREERERICER T4 Ui
BEOEITEM 2D T RROFER TH -7, T72bb
As 13X 3FEOBEFEMEME & 42, F£7- Cr, Mo [TREET A
BREIC LD ZREAEHESHNL, ¥ Pb (33T
DIRHERBR I X > CRE BT Lz, E&REOZ N
T AL NEAZ VTN E A B T HANT,

EDEERBR DG A T HOIRHENETZ W, 27 7 0O
HIZED, BNMIHLLOD, WHEITE AL MTL
HETHZENRHERIESND, As° CridgHi 77 v 7 &
MEBRBELTRELRDZEND, BHOREAN R

BB T 20ERH D,

FIAR DN B IMEE~ D Vs B 2 L HGR TR 2 &
iz, EAX AN CTET AL VREBIZESTAZ IO
MELAL ALFEEENAE LD ATREM DR H D Z D, iR
BUR DL 2 U, BAE B BEARERED
EAbak R~ BAURDONERIAAET D /KITHIEE %K
20% (225m/ 2>H40ml) (2D Lt A 2 N KF) Ok b
AKE LTRSS, MREKIZ0.02FEECTH 5, MfLigH

F4 BREBERERRED (BAY N/EH) LSV
O ORFEEHE (LGRS B )

EACNENLLIL TAV RTINSV

B As Cr Mo Pb As Cr Mo Pb
WE#E72L 10.0003 0.024 0.0027 0.0034 0.021 0.0020 0.0014
LAl 0.0026 0.007 0.0001 0.0005 0.005

HERLE (0.0031 0.034 0.0039 0.0019 0.0004 0.024 0.0023 0.0003
R A 10.0096 0.440  0.0256 0.0008 0.0017 0.244  0.0134

2771
AN 0.0001 0.027 0.0037 0.0040 0.018 0.0022 0.0016
HLE 0.0033 0.013 0.0010 0.0009 0.0005 0.004 0.0003 0.0001
LR 10.0032 0.041 0.0051 0.0024 0.0007 0.035 0.0032 0.0010
IR A 10.0104 0.445 0.0244 0.0008 0.0021 0.243 0.0135 0.0001
A7T2

BEiE7eL 10.0005 0.023  0.0029  0.0252 0.019  0.0020  0.0026
HZIE 0.0033 0.017  0.0012 0.0005 0.010  0.0002
BASELAE  10.0016 0.054  0.0055 0.0041 0.041  0.0034  0.0017

R A 10.0070 0.623  0.0473 0.0007 0.0013 0.531 0.0356 0.0001
2773

WEFE72L [0.0017 0.025  0.0037  0.0052 0.019  0.0028 0.0025
LAl 0.0034 0.010  0.0008  0.0003 0.0004  0.004  0.0003
HAERLE  10.0019 0.048  0.0064  0.0038 0.029  0.0036  0.0016

IREEH A 10,0094 0.157  0.0141 0.0008 0.0015 0.131  0.0128

TlE, Cr, Cu, Mo, Pb, Zn 23 &, ZOREIT
FIVHAFERKIE & B — 7 1T DA ST,
LI P DT RIEIL Mo ZBRE, EITE AV MIHEK
L, A7 7 OEELMNb>TND I EIEE SN,
@7 A7 7 v MEM OEMAIHICI T 5 EERERER & 2

DFEAT

BTDIKMEA T 7 % g & LT30% MW =eT 27 7
NV NEM CHUBMIERRIEA) & T XD > 735k ((+1)
A AGE B s - SRR 7 1L, R634E) 12 K v EEFE
S, RHEHEAEI L (R5), BREEIL, 20X
T JIIRNA L RIREEE, PEEBEFWEHEA 7 71349 3
&2 hoie, KEMEL LT WKL - (0.075mm LLF) @
KiFHDAZ 7EG %, X#REYT & FECROREIZ X
DHEE LT & Z A, IIMLTZ30% &2 5 Z &7 hho
o TDOZEIE, AT TEEMAHLIET AT 7V RO
T BRI L D EBHER ) A7 28 2 DI, EEFERE
XA T 7 ORI L - TR D0, Mk - HicAx 7 7
REFEULCEEENRNVEVS Z L EERT D,
o TEERD A EBETNIIN LIk D, B,
2T 7o n 2T oL AT Y~ (JISA1121)
BTl 2A, ORI GELITZ, T ~0 R
(2 & %0.075mm LA FORLFEIG (2~ 3%) 1ZEH OEE
FERRBR (Bt%) I ThEL, TZbhed &) of
HRBRE L CIFIAATRECH D, 4%I1L, EBEOEK T
DUEFRICITNE A ¥ F = — > OEIT 2 Rl U e e R
REAZITV, B AT VB RARBROT R o 7k %
HERERER & U CERA T D BRIC LB e SERE S 2 BUS
D,

#£5 BEHERRIC L DMEORI &

KA 2571 2572 2573
(BRI
3 Ikl 3 Ikl L5 3 Ikt
946 ¢ 85.8 ¢ 142.2 141.0 g
3 HRIHIEEREIC K 50.075mm LA F Ok 1
| 358g | 366s | 7125g |  360g
3 HFIHIEEAEIC K 50.0108mm LA T Ofchi 1
| 1955 | 183¢ | s12¢ | 230g
3 IRFRAAEEEIC K 50.0016mm LA F Offcki 1
| s7e | 90g | 262¢ | 118¢

& A7 fit(mg/kg) E/LHVEFA - Semel0emH, )
EARL 52 74 7.6 153 |400g ;

A N2 11 50 4.6 48 KIEgE1L%E05, 1, 175, 3.5, 7, 14
FREERD 0.6 6 1.0 46 | BRGEEICHT L AR,

A5 4.1 1400 15 220 | REEEHEEOHAL : mg

RAF5U2 6.7 260 10 17

2573 6.3 1100 35 210

E) 7T AT 7V NERE LB ORLE



2) AMRBEFEY ORI RNEDIELRICEET 5 A5

AR RBEFEY) ORI LB T 20F%8 Tl IRAE A
EH AW ERRE BN TR T 2 FIEZ OV TE A D,
ETIOVEBRRICRE LI R R — RIRKRLV AT LT B
ROWEREE MM (14/H) 1[Cbl-o THERF LSS Z
LR EERBO, Fo, RAMIZEEND ATREIED FEH
BEWEICELT, RIGOABERHI AT 528 RIFHEYE
DEFOWCTHARIZAEREZR 6 ITRT, Rob, B
JEPERR ST IE NS T AMRALST (cold trap K O tar HR'E)
ELTHHERN, KRIIEEAEELRW L, 20X
FLFMEY L T B T D2 B A 350 Lo O EEA
RIFMWE ChH D Z L7 EERDT-, AV H4 7 LF|
Ho—Jike UTRILB 24 FET 28561, € ORUE
WFRICIBWTHRAET 24 ARy () offitgs, 2o
WORWBEN I T D LB b, E£To, KM RBE
MR LTR384 2 PAH O % —)v
FEEIZOWVWT, RILEEPHEYHEIC X 2 E0ICHONT
bLgEtE Iz (’15),
BEFEAMAZZOEEH/AAHLIZGEICONTL, Z48

PERM O BLS D DAE Lo A EME OB ITEICD
WO a2 1T o 72, HID, BEREAMICEEND
AIREMED & 2 BMkA 5 flidH (LA FY v, BT = b
Vo, VI INME T2y, Tz baF g r KN S-421)
[Z oW\ C Bhasd2ffifin 2 A\ o IRl 7 4+ — 5 AJERK
REEEHWTEPA T T —F —IEEEE LT, 72,
Ames EOBIETHDH~vA 7 YA Vg VIETER
JFMEZ T, T OFER, 5EEO I bE Tz MY v,
VI INF T2 KRNI 2= baF A D 3TEICEN A
Tae—x G (B16) %, S421& 7= hunFFr
D 2 FRICERFMEZRD T, —77, IR 2 LR
TG EIII I BERBE LT WA, ZD0 B bR
TAHHEIEY MVOC) 1225\ T umu B A
THEEFHEEEZ R Lz, ZOME, 20fEOEE
MVOC D5 B3-AFI-2-TH J—)b, 3-RAF)-2-T & )
Y, 2T H ) KR F Y ) e BRSO
umu AR TN, 3-ATFN-2-T X ) —)L L 3- A FL-2-
TR D 2FENEE D umu RER T L D 2 L
xRz,

#£6  RACAEECARL L7240 25> (cold trap liquid, tar) K OVRALY) 0> 2 JE A s 5

ERRFLEMY (rev./g BERSE)

carbonized temperature 400°C 500°C

600°C 800°C

charcoal cold trap tar

charcoal cold trap

tar charcoal cold trap tar charcoal cold trap tar

-S9 N.D. (7,600) N.D. N.D.
TA98
+S9 N.D. (8,000) (25000) N.D. 12,000
-S9 N.D. (36,0000 N.D. N.D.
TA100
+S9 N.D. 78,000 (52,000) N.D.

(14,000)

(78,000)
(98,000)

N.D. N.D. 12,000 ND. N.D. (5,100) N.D.
N.D. N.D. 11,000 N.D. N.D. (7,900)  (14000)
N.D. ND.  (79,000) N.D. N.D. (44,0000 ND.
(69,000) N.D. 110,000 (32,000) N.D. 67,000 (27,000)

The value shown in the parenthesis is false positive.

A— JLHMOPAH(ug/g sample)
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17 BhigEHI13fED GC/MS 7 u~ 275 A

(D —®compounds were described in tablel, GC/MS conditions: Column : HP-5MS (0.25 mm X 30 m,0.25 1 m),
column temp. : 50°C (2 min)- 40°C/min-170°C-6"C/min-300°C (2 min), carrier gas: He (I ml/min), injection temp :
250 °C, injection volume: 2 ml, splitless mode, detector temp: 280°C, acquisition mode: Scan (45-500 m/z)

E B, PRI GC/MS 12 L 5 —F iz et L,
BT 42— KO Empore disk C18i1Z L D HifE &
GC/MS 12 L D HEN HBENEL T OEA (13FE5H)
D—F ik afer Lz (BT, s, $WEOEE T
FRAF T 255 2 m3 & BREL L 7= & %0.02pg/m3, [RIIL=R (1166
~100%, FHRHEHEREIX3.7T~142% &R ->7-, £z,
E2(2,3,33-7 hTr/unnru ) m—7 )0 (8421) &
T 7= u g AEEET L TICER A BN LT ARR
A DETIVR Y 7 A% VT FEBRTIE, 10-20—40C
CIRER BRI IR/, SA2105BEN L T <
ZrhERROLNT, Fi2, = hT =Ty AT
EDMEEITEIRAR < ZERHP~TIZ & A EHBE RN
LR ENEH BT,

12, BEAM ORACIZIEE T 5 ATREME D @A K
L LCHERBEND Y, TOREEIT OV T BN
RN Z 2, TR ACQ M (R % & e pigAl &R
KA DAL E E DR T E BRET D 2012,
600°CLL ECERL L 7= i bW % Bifi & L CAvhiile T
Wik EmET 5 L L MBI LT DI e
xR,

(4) £

Kkx Ip B A T OREEMORHTOILREZK S T, %
EPEEHERT D & RIFFCEREEA~OAL 2 R/ NRIZT 5 2
LIIDTEETHDH, AMFRICBOTL, AEDEN
EEND AREEOR WY A 7 VELICE LT, ZOF



HOBURIE, ZeVE0iHE, FIREONR, KRR
EOEREICBE T D IE 2D T D, FRICEERRBEA O
D BLAMBRBEEDICRV T, O OF =72 FIH
SHEDHFE LD TN D,

WA 7 702 B LTI AR H OBSICRHIE & 72 2 B
BRIGIRERIZ K 0 A U 2SI - b2 b 2 i D1
R A, X7 7 ORMABEIZISU TR L, ZOfmitE
bz BHE Uiz, SREEESEHBRIT LAREM ORER k% 5
AL LTHRL, BBMERa 7 U — NMEM TR
MEVIRL, SRRV, KOVREEAT A SRR
D 3FEDORBRIE L LTz, S DICHIFARIBY) A7 %5E
Mg 27-0I, REEGEIEERPRZ GRS, A
FRCORHRBRAEAT 5 Z 2 RE LI, T A
7 7V NEM OB TIIREM I X 2 EHERY X
ERHMET 272012, TRV R A AL LB
BRI O SEE LCATZ ZHMTIT ) 00 3R (=
AT BN ARER) HREIL, EHAAETHDZ L a2
RLT, S DICERIMRE 21TV EAM OB BRIt
RREE LT D TETH D,

TR FEM D 5 B AM RBEFTEMIZOWTIE, Rk e L
TORENVOC W5 ~DOFI IOV T O/ fikfse L7-.
Fiz, RILRKEOEEFER Y ORAEFEC, R
T2 AMREME O SV ER BRI (Cw) OffiF e FRELEIZ DN
THBEENA 7,

L% b RN Z TR D 72 OBIEAFIE & 2D,
KRB ORI HIEOYLRE K 5 & T ZN DI e
REBEDOVERSSZ DI, R OEAEM 2E O NEE B
KROMENLZHED D TETH D,

2.2 BREYOERL-BELEEMRVOSRTLICET
YT
221 BEREEAREICETIREAROERBMAR
ICET 583
(1) WrsEEM
PEERTIA T G 2 1 1E 72 BEFEM AL PR BN 1, ALBR
2 & b7 ) BREE~OAR MBS IIHIT & 5 L RIHZ, Al
b &R a2 a4 ML, BIRLEBRRICEWT
LEEAMAN/ NS NI ENTREND, ZOTDITIE
BRI EN T BRI AR Th > T ofRiFM e &
O CEIE RN A BT 2 LN EETH D, 7,
TEBR £ - 3RO TIX, KW S srEE T Ik
HEhsZaE25L, T LOWEDEE) 2RI

R L) 7e stz & 272012, {LEWE O b >WEib
EVERE EREICEEL, T—% & LTS D ZENE
BCTHD, €I TARFETIE, KO IHEBIZOWTEE
ERAZLEHNE LT,

1) BEREL 7 & OB I AU & ERf g L LT
PEH S D BB AR E & /N T 5 2 L 3 TREZR ELAfT
MR ZBA%E - R L, I REIRICE OS> A
BAMBRICE T 2MAESL 2L, Tk, BULPER
B A4 O M AT I B D ISR & RS,

2) BEWESCERENCHGE R, B - G EIY
T RZBNTED L S R E L H0ERNTT5H 2
L, BROZOOOWEEA OYERE 2 HIE LBt
FHRMAGFMT 22 L, ThE, BEANDEOY
BT A — 2 BT DIF5E LRSS,

3) BEEMINDIKRFEH AZhD & A MM & BT
BESHRT ZAV-SE 7 aE 2 DBRICEB W T, {FEEEE
B DR AEZEE) & TR DR BR T L R R
THZE, Ik, TA-EICEB T D REARRRIC
BT DR & 5,

(2) #FFESTk

1) BMLPRBR AL O BB 2 B9 2058

A XXV B LORBRY A AV R E 2%t
S L, TNONHEN AHRHBRE CHAR S DM L
R EORHEE B SN T B 72012, BEHlB L OH Ak
VAR R % TR A U T2 KRR 2 W T2 BV BR 21T o 7,
K184 E A AV, shEH450g % SOGAE PNIC e LT
PR A Z PR S RDGMAL, YT AFRDO X A A
XU - RERIA A XU U EB I OERE DK
REHZIE A SN L ZNOWEANE LT, HbAKkHE, CO:
DWW TIHEEMFIC K W #EERS Uiz, Blig, KEEHZE
FNHMEDKRFEREDOWEZIT, HAEWEERE OB
A BRI,

TEMERR 7 & DU ALBRER O FERERI R & L TS
DME 2 DEILAEITKRT L TH DOBREREEREEITRD,
F 2 ZUTHT DR T AR L, WA A FEEREIC
HBENE —E DD FEYET ANV E O F D A % i
L, 0 0 AR E ORIV X 0 BYIZEER L7z,
MBEAHEDITIT1,234T N T a8 T nER
W7o,
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P18 [EERFENINEN— T A Y 7Y o 7 FERAEE

PET AR E A A VEHORBEE=F Y v 7 HEIZD
WC, RIS e S BEE T IERB KON A
7T R FNIEIC LD Cl, Br R ORE S LA B
Uz, — M E T IR BE AR ([ BV TR T 7 ¢
NH — 1% DR AR LRIE IS LT,

2) BREAMMWEOWEULT /T A — 2 BT 2058

MBS/ RT A — X ORIETIE, FEHE D T 7R
<, DPOBRERBREAMNYELAESIT b D AHKRSE
fb&W% %542, OECD 7 EDT A NHA KT A4 v &S5
BIZL T, K~DOEMRE (Sw) & A2 & 7 — Ktk
¥ (Kow) OJIEEEFEN L, T 6OFET — 4 2 Bk
L7z, b, ~v ) —ERZEHT L LB, 20
BREE/MROMEICB L THB 8 LT,

WEMLF T A= OHRET VO TIX, FEEMkE
ICEMETHDZA AT e 8D POPs 1% L THE
B TE S X 51T, UNIFAC £7 400 7 ) — F I A
FANRT A= DIEEBLOREEIT> T2,

IERRHAORFE TIL, EERE S R ERE O
BERET — # OUESCEREERE 21TV, 2 R OE
iR DOIE BfR A FHR T& %5 L 91T Electrolyte-NRTL
KOPEREITV, HLL NRTL /87 A —F ZRE LT,
5, EET v XA ORFHIMLE L 72 DR O HER
(2t LT 2 OiF R B A AVEZ T L7z,

3) HAME-tEIZ IR D BB AR B D MH5E
E19IZ /R~ F A &%ﬂ/%@ﬁmp%ﬁﬁb\fgﬁkﬁ,
#iiZAH (RDF) BELUBET 7 2AF v 7 LR THN R
& S7z RPF 2ot ikl & U I BA g T 2 Ak -t E F2BR
ZITolz, B —=ZICE D AL (FRENRD) L& &
2 TR, Wbt — B T AMEEEE IR T D,

P
L :Ca0O
TF : G-90LDP

A AERIEE
(~1100C)

WREIEE
(~1100C)

X19 HAME—sEFEBRT AT A

PSRN B A U 7o @il /KR O & il
0 BRI ACSOEN R Z D, BRI A L KERRIT &
Ol 2 SR U 7o OB OGN E Al L CRERUS &R
U, K#FZIL U CO, CHaZz &EDFAH AN ERT D,
= NEEMS LT OB A L, E 7l &
CaO DA b et L7z,
BREARMEONEREB X, #4408, Kikx
{bkFEHE, ¥ by s FULUE (BTX) B
L OV HC1, H2S, COS, HCN 72 EF?dix»ny, Hg, Cd,
Pb 7 EHBAURIH RO ERE Th D, 2D DFAEZE)
DFFFTICEE ST, JFUBE TR, KER, BRSO
ERFIZRE T 22 B2 L, @A L7 fibiEfEE I
250k, BREDR AT L7,

(3) MR LBLR

1) BVLPEBR S A O BB 2 B9 2 0P %8

T ACERRR DIRERE 2 W= 7 A A% v VO FE
REBREL D, KREIOKE CRIRKSE) Bk
X UBARE L OBFRA AT S (B20), RESH
BRIEFITERWHEPIICRBWNTY, A A% om0 AR
B L OMITIZT AT DAL 5 Z &b, [RHE
EBHEENT A= L LU TICEB Nz K EHT i
K925 A A% VHOEMBEAHEET 2 2 L 23 AlHE
2%, BEMIZEEZ RETFRIZ OV TOFERI X
OB FEER L0, KEEOSER (LS B2 AR
KFTh DL, CaO DIAFA LR Z I 5 rlHetED
DL EREEPH LML,

R, BRIERCAEY S FHABOREE TH A 4% 2 V4



FRIZAERT 5 Z & 2 FERICESETH LM Lz, B211,
FETAIKEE GEHERPSEBICRZXIAENT AT T 41
H—HHERIK) DM X0 2% J OB AR
BHENTEE ) RERVERLT A 4 X
(PXDD/DF) DI & [FEES A DO ZE b Z R L T\ D,
#ERATIC PXDD/DF 736.3ug & £ 723 Bt I L v,
P Ao A BE & 72 0 3.7ug AAEH S h, BR % O [E K
BT IEA4.0ug WE FNT FEED 5 b o &b En
DIFET /) 7aE-r) 7Py 77 0THY, kb
TRIFZ 7700y RX oy 7570 Tholz, 4F721E5
mafl PXDF 236 o &b SR E T o 0 ERIKERE
{tL, PCDDs * PXDDs [Z&KIZ 72 W IREETH 5,
TEMERAE D> O W5 FI WP E 1, b 2% 1w Al 28 199 ~
1,213m2/g 120 2 7 e fl (% 2mm LLF) O
WEBILTWD Z ERHALNIR ST, 1,234 T T 7
R EREEICHWE & EOIEER, EEa—
7 AR X ONRE R~ P % koD TRI220 X

—_
o
o
o

R* = 0.8658

100 £

FAF XL VEERKRE (ng/g)
o
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972 Freundlich Bk ESEM A=, £z, HRimE
FIUTI 7 nALAEPREREA R D D b o & b HERK
FThHHZ LA RH L (B23) Z &b, JeRns
~OTEAMBHRIRD - DA 21572, 2,4,6- ) 7%
7z )= NIR EORERFNEY, TF LUy
DL E BB EWEATRICONT S RO R L 725 2
LEHALMNT LT,

HEAT ZRBE D ERATAE D PR DR % E R
NI, TEAHRETRE COWEAFEANEE L
ZEER LT, HET AR EI, WERIEBS L O%
DHEREEDOENMNIEHD O T, AILEMOBRAEITK L
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LB XA A% v VFRICAMOZET 2 H 5720, T
RA—)v, FHEEEE 2 OB LR O IREREH
B, TNHOEBHIR LT, "M AT v L LT

Ah L7 X —fEGHIRART v 4 (DR-CALUX) % i
M Uz st &l 2 R, Z A 4% 2 O F Pl
L L, £2, 7947 v aB BHIAAM AT vk
AEEZBEATDICHT20, BERSOREFIEORG %
1Tolze BT, N AT vBATTIIAT v ikl
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AT a— LR R AR LR, A A AR
B LAWK, BFRs DIFE A ERTRIR~EBATL
PEAT AV AT T2 Bl IMd TN Z L 2VUR S
ot PR FE &R T A& 5 L PCDD/DFs <
MoBPCDD/DFs I E AR E EEl> TV 7223,
BFRs <> PBDD/DFs (2B L T, 99.9%LL k-, 5figd %
T EBTREINT,

—>— RDF-0
—24— RDF-HBCD
—o— RDF-BFR(650°C)

-.-e.- RDF-TBBPA
—o—RDF-BFR

X # PMo-Br PCDD/DFsAN.D.DI5 %, 0.001ng/g-sampleEF 3
*

PCDD/DFs+
Co-PCBs (TEQ)

s oA BFAR  RU3/1\#A EK K

K67 RIF(LH A A X R ED TR R — VPREER
BRIz T DR OHER

R R &7 3 FRBE 2 O o filefle, JEAR LRI 5
PEAT 2 AR TO X A A% v R LA D8 & iR
T LR, BFRs @ H 7 7 AT v 7 e EGie T i il
L7 BRI O H - 72 PBDD/DFs } O BFRs (%
e, JEM LROWTOLES, e ALELE L b
BRENRE KL, B0 OBRENRFEEDOH
HWizESThHHMmAESE (R12), PBDD/DFs X
TBBPA 3377 ¢ )V 2 @i AR L~z v,
PBDEs ([2HOWTIENT 7 4 0%, HEPAGGER 7 4 v
B —H DI LT T L, B B R
Lok (1 ng/m3N AKfili) ([CE T Lz, £72, Ah L
7 A —fEAHINET v A (DR-CALUX) (C k541 4
X v VLG ORI 3B\ T b B LERE T A
A BIEMIERIN S e o Tz,

3) MEULF T A —ZHIE & RGO
e

T~RRFENY 7 2=r=—F L (PBDEs) 8L
TBBPA OK~DEREE (Sy) &A 7 % 7 — VK ER
B (Kow) ZRIEL, HIEMIT 2 E &AYYEFHBE O
TG, BEROFECHER O — A K & eiiEs
ALTWDZ &MLz, £, M= 21re—72
EoBWMELIE L, BIRARIEEREC~V Y —EK
(Hy) %R, BHEOIE BRI IAIIIE TR TH
LN SNTEIHETH D, FHONT Svy Kow, HellD
T PCDDs Ofif & i U758, R Uo7 oAbk
BB, KB RIA~OENE, EWiiEatE, ks
{Z>W\WTiE, PBDEs | PCDDs &IEIF% L2 & 5R
e X iz,

UNIFAC ETVEHRET N ET D720, Hohiz
FEME D D RF KB O ANEH T A — 2 ZRE LT,
UNIFAC &7 /WIZ K DHEMERICONWTE, mRFEY
T 2= —T R LT Sy DHERREEN /DR T
LZENBHHDOD, Kow OFFRMEIZFNIMEE BIFIZH
BT& 7, L2~ T, UNIFAC EF LB HERET L &
LTHRThDLEEZX NS, £z, TOMENELIL
72 PBDD/Fs OHERE © rIRETIX 20 & TSNS,

IHIZ, INOOMREEEBEOHAERRELY, B
AT) = X LDIFHIC LB IRIEAFME T I v & DOREEE
(Ko) #RI1BDEBOHEE LT,



K12 R, EMEFEBROET AREHII T D ABIESR R EEWIRER O AT v AR GO K

Gk L BFRs &H 77 RBEEM OIRE)

SEER B LR JEAE TH%
oY L BT A NIt ok || BT A INT I BRI A
A B Ci DA E/A FAi

4 HAL pg/m3N pg/m3N pg/m3N pg/m3N pg/m3N pg/m3N
f} PCDDs 350 2.1 ND 1100 4.9 0.9
7 |[pCDFs 220 2.6 0.36 640 16 0.84
° [co-pCBs 250 18 35 1500 49 3.8
# | Z(PCDD/Fs+Co-PCBs) 820 23 3.9 3200 70 5.5

B pg/m3N pg/m3N pg/m3N pg/m3N pg/m3N pg/m3N
§ PBDDs 170 ND ND 3300 ND ND
ﬁ@'& PBDFs 70000 ND ND 270000 ND ND
gﬁgr XPBDD/Fs 70000 ND ND 270000 ND ND

¢ HLAT ng/m3N ng/m3N ng/m3N ng/m3N ng/m3N ng/m3N
“ |PBDEs 21000 39 0.52 160000 7.5 0.76
TBBPA 760 3.2i ND (<2.0) 35000: ND (<2.0); ND (<2.0)

=¥iva pg/m3N pg/m3N pg/m3N pg/m3N pg/m3N pg/m3N
s |WHO-TEQ 2.9 0.0021 0.00031 5.1 0.11 0.00033

| 'PBDD/F'-TEQ 76 270

" 'PBDE'-TEQ 92 0.19 0.0024 650 0.018 0.0032
CALUX-TEQ 100: ND (<2.0); ND (<2.0) 900 6.8: ND (<2.0)

#13 UNIFAC E7 /L) bHER L 72 PBDEs @ logKow &

log Ko
Compound logK ow logK oc
TBBP-A 4.59 3.95
MoBDE 4.89 4.25
DiBDE 5.86 522
TrBDE 6.19 5.55
TeBDE 6.78 6.14
PeBDE 7.39 6.75
HxBDE 8.05 7.41
HpBDE 8.8 8.16
OBDE 9.45 8.81
NoBDE 10.1 9.46
DBDE 10.75 10.11

ALY iR K H1 @ PBDEs K U TBBPA OAFAETY
RERI D RERIE 2 H68I 7, BHERYICIT R R EHIL D

ZORRAFLOLEMITE, DOM HEfEL SS WAaTE
OEFENREL e > TREY, ZOBMITEOREEY I

L DFREETEROHEER R E/FET D, £z, B6IZHR
LT T AF w736 QU E ORRFZEIZ DN T,
REKD D VIXIRTFENE 7 2 R R IEEE L LT Ok
BAZOWTRT, EmRFBEOIAEWT EPHIcELIZL
UMEIRCESAFME 7 X OIAFE T TR BRI E B L O
FRENBEINT 2@EMPEO bz, ZublE, ot

NoBDEs DHM complex

OBDEs [ L Freely dissolved £
HpBDEs
HxBDEs gz
PeDBEs E:
TeBDEs

TrBDEs

DiBDEs

MoBDEs

: | |
TBBPA _
| L |

0% 20% 40% 60% 80% 100%

Xl68 HEAZHLZ 7K H D PBDEs %5 & U TBBPA @
FAERRER DR IS

LR T A — 2 DHEERE RIS, BUKMERCEAFNET 2
VL OREEMER ERBEMS R SN D, Sk, EREOZF
BT BT VEAEEL, WD D HE
TEHS° DOM, SS HOHHY & O G e &4 HEET
HZEICEoT, EOKRFENT A —5 L OEREN IR
BHLNERY, JEHZEECRERB ORI, FHIIE
HRBEIC b b0 EEX NS,



1,000,000
DeBDE
3 100,000
e}
< NoBDEs
5
O 10,000
& TBBP
£
g
A 1,000
OBDEs
100
0.1 100
Elapsed day
10,000,000
DeBDE
1,000,000 M
o 100000
£ /Q
3]
=]
S 10,000 —Q OBDEs
=
£
el TBBPA H"BDES
3 1,000
pBDEs
PeDBEs
100
TeB!
MoBDEs
DiBDEs
10
0.1 1 10 100
Elapsed day

M6y ¥ERIMTT 5 Z2F v 7 HhbHo PBDEs B8 LU
TBBPA Ol ORERFZEAL (4 ; 78R KB I,
o AT X U BEIRAE )

4) HeA X b U OHERE & BREE TR TR

DeBDE #7711 — « 2 kv 7 BOHEEEREEZERT0
\Z7x L7=, DeBDE o EWALAS &134£92,000 k> /4,
DeBDE &A RO Z |~ 7 Bi3933,000 k>, BE
FEETHI6,000 b /T, I BFEREY YA 7L TEHTO
SUBREEAST00 b o /4R, BEHBYE 2220 b /ENE ER
D EHEE I,

FEAEYR T DOHEAT A L E R BRI RS < PR &
HEERE R (Kl 1%, 77— v MO ER I Rl
THED B REA0.Tkg/ 4 (HEHAREL3 X 1077),  EEAE
IMITEENSHAKR~KI T P /8 (1X1072), KR~
90g/4 (9X1077), HSLEE MR & K ~200kg/ 4 (6
X1076), FEY YA 7 NMEHE D B KEA~ 2kg/4F (3X10
), BEEMF A5 R ~18kg/AFE (3X1076) LHEE ST
(R71) ek D PEHRE % &b CHEE Lo KRR A
Ry N URENE, 0.12~25 R /L TR T,

DeBDE O k&t &EEZ25 b v /HE L LI2HA,
DeBDE Ol 2 ICB{b S G Totkx 7o —AD

1030 t/y | DBDE&E [—> DBDE#HIL | 490 tly
I DBDE#IA | 1450 tly
1990 t/y | DBDE
Emftia
1400 try | HEWMEHS HIREIAE 600 vy
ﬂﬁ\‘ ‘ﬁnul
EABD | 33000t (stock)
RS
v
BE 6000 ty
~5000 1/ 4220 tly 700 tly
REIZ 3 EEE RE
TRV RY 4oL YA
BN IR
\ 4
- el ITUTIL
- rige YHLII
~16 tly ~920 tly

70 HATO DeBDE 71— -

A b 7 HEERE R

1.E+00
g 1.E-01 =
8 1E02 - RELR
o " fkfE
g 1.E-03 - RETIR
2 1E04 =
2 4 E-05
5
& 1E06 ———F— i
% -
B 1E-07 . s
2 1E-08
o I
1Eog b v b
HHHEWFETRRIEN A
MR R e EEDMRKEMRX S s
F OB oM EREEF WY It R
BE % B KB KW B W
& o oan BB mh R
I T
K71 #FfE~7 7t AT PBDE BEHURE OHEE S T

TIZBWT, REHIRETHIME, Elo LR EiE

L, JEHHZBKHEEI LW B B2 5N (K72),

0.12 h /L LTEBEE, &2 TOr—AZBWTRAF
%W%W1i%ﬂ@?@%?@b W/NERF LT D &
EZ bz, LTh/EE LIEBEAITE, RATIRETY
TV 3 S T 0D SR S0 v SR AE A 3 &ﬁotoi%¢%f
DT HME & FEAED FLRIZ W T [FER DR 2N /L 51,
ET=H Y 7T —2 EHEET 5 DeBDE HEHEIL 1 ~7
ko /A EHER S AT



1000
100 | O O 0o Qg
10 . ;I.. %
1 5

0.1

k

o

o

o
o
o
e
o

Obs.
casel
case2
case3
case4
caseb5 I
caseb I
case7
case8

K72 K&+ DBDE JEE O FEHIE & FHIE O L

Obs. |3EREZE A (2002, 2004) (2 X %R
(n=19) OFEK « Fe/hs « WASALE K O G
%9, Casel ~8%, Tilfi<Tdh v, DBDE
DOYRAREL « KK i - e taii s 2540
SH7-, 724 case [I2OW T DBDE O R&HEH
e SEM (O=25h /4, B=LTR /5, O
=0.12 b2 /4F) ICEREL TTHEIL .

(4) £k

AN L0 BFREIRANC X A A% R EY
OPEMIZBE T DEFERH SN2 Y, SH%ROITE
EECEEMED M BIZ L > THRZRAMANE LN,
TEVERBEOTA TR | A R AL B W DFERRI) 72 53 i 7 1
ELTHMTHD Z EBMFETE 7o, AR EHmERE
TIX, RLFRERY DBRENYET A D & A 7% o 4k
{EAWHIENS D72 23 2 ATREME DS R S Tz,

F72 BFRs OB T RT A =2 2 5L, Bz
7 —% % UNIFAC &5 /L~ L7, F7=, UNIFAC
E7 V% VT PBDD/Fs OB LF /8T A —F & fEH
L, WEET7 IV OfRSGER D ROz, Fio, REFZE
RS 2 BN R /K T 0O BFRs OFEIEZ BT &
L, ZEENIR BT D EHEAEICER L, £
DIAFEF TOERIM LT Z AF » 7 35D BFRs O
FEVEHE Lo, TORR, Bl I E®iTkicHE
L7 b8 T A — 2 OFER DS PRI A & —
L, 51%® BFRs OHH - REZXEOFH, THIZL
T T LICERARMAEHL LN TE T,

PBDEs DT A 7V A4 7 Va3t e LT, FEET
D FEPLRE E RIS PR RS A FH12 7 m R
ONWTHEE L, HEHA v XU N OHEE AT -T2 £ 77,
HEA v b U BT AA~D AT & LT —ARBREE
ExZzPRHL, BEt=X) /5 =2 Lolmicky,
A XN OREMEERREIL, K&~ PBDEs #Ei
B N R L HE LT,

2.3.3 MRER BEEVFERASOTEMNIMMTRXT
UN: ¢

(1) B

BEZE OFER, BRI ORI 38 RS A 0
HEELRFRTH LN, TOHEIZIE, ABIUBRE~D
LRPRTZND KO TEREIR, BEIFEYh oLy WE %%
HILZenkdon, ZOFELE L THEEWE 2 0iE
NS AT DOREER KD SN TS, BT3IC, SN
I AT B E LT ORISR E LB o2z
R UTo, ABFEEAAT U CHERE LT TRV SERE I S
ZE EN D EYE ORFEFHNFIE OB TSI B 2 0F
7t) CER14~ 164 B BRI R St s e aliBh 4, LIT TR
ERFEAE DT EES,) TIE, RIEBIEHS O
ST, EEREIR, BEEEW T OALEWE O ORI T
ZT3OMERRICZ - CTHFE Uiz, MRy, %M -
BRVEEHER D O SHTEIIBE N A 2 < B D —F, 4
IR 23 E & A &7 W BRI ARy D 3Tkl TR
EEFEAFE DI ] ORRE SLICRBSELZ LD
BIRITRE N, AWFZETIE LC/MS (T L % #EHE I I 1
RR5y DEFESHIEDOBRFRE 21TV, TRIERIEDTE ST
Jt) TR L7 IERERL Sy, M - HHRISIEA B D
EFEHTIE & GO THRBR IR - BEFEW A B RSy D8l
BN AT LOBREERTH L L Lz, £z,
Z ORRFE & U COEEZEY)IE N R H Kk o #EE S A 1
53 % GibT LTz,

NS S |
TS BRKE, LA R MR OIS
o ow ow CEEREINE | o ow oW o

L 3+
- L ewmmororssy ™ _)@’
| BREE - BEMOT Y505 P—yaVITE ﬂgf’

XR:‘: *  eoning ¥ M0 @
R y
xov-zvy

|

—_—
”'JZTEWE%—Céﬁﬁmg
o — S
sﬁ?&%ﬁﬁn 25 25 ] W gy
Test Cemsgr)

M73  FEEREIR - B OIS SITEO KRG L LC/MS (24X
7 SR A AR S O BFE AT IE D A % — 4

(2) FHik

1) SESHTIEDORG:

CHROATED BR9AS, BEEV OB, HAERH O
BT 5 AB L OBRE~OZEDOHIRICH D Z LD



LC/MS (T & 2 #EREMEARERL S O TR S HTIE DRI
FTRTOEHEMEAEK S THY, JARLETIRBOE
RRIIAB L OBREE~DRANEREZZE LT, RIHK, BE
i, W EOWREEE LT,

2) WFEGHTED A F— L

K73DOAMOFNC LC/MS (2 X % #EFERMEA S O
WFESHTED AT — L% R Uiz, ED FIZHoToh
WiFENIEZICHES N TS, R ETHTITOHE
EREAES S (KRORR) 1%, LEIRL Ty 77
ZJ¥— g5, LC/MS 227 J—=27%, LC/MS & &
SHTEATV, T B TRET HIE#IL LC/MS ENESHT
79, ZOAX—AIZL Y LC/MS THitH &N 59~
TORDICONTEREMN D D VVITEERITERESD 2 &
MTE, NBLOBRREAOZLEOMMRIZET D LNT
&%, F£72, LC/MS THiIH T & 22\ 0> MEfii: A7 1%
Bz oONT Y, A A AbiEZRE L, ABIURE
BN RENWEEZZ LNHES T EOAHN Y DIFE
Ao &R QAFET D orHTIE A BI%E Uiz,

(3) fERBLOEL

1) v 7272V E—v a3 ronfiks LC/MS #HiA

A AGIEDBHF

LC/MS 1XBUKMEDN B BUKIEDORELE T, SRR
DR % 3T TE D, fill)7, LC/MS IZKRKUEA A
AE(APD X EBID A F 2 53 1SS — T % 7=
W, A A AN F—DOEVMEFERER DR, A
12 7 ACE W T E RS R L IR S DM & D23
b, TIT, TNOLDOEEMMI HELLT, ¥ 7
7 # )= a3 TiE, LC/MS T2y D Rk
L LEBSHBT, AREFREYOEIERIRRHTEZ B
L7 (®74), F7=, LC/MS #iA A 1fbiEé LT, K
RIEFTHEWA A AL RV F — 2 R—FFT Db 7 v
A A ARE L T IR T LT v —EA A1k
(SGDD iExBHFE L= (B’75),

2) HSERICEY TR E A D LC/MS 12X D

A V== Tk
ABIORREOZEDTIHIZ, LC/MS IZLV#EELL
TAZ == 7o & A5 & LT PRTR %f
SLE Y 2 b, SRR, SR A, ERETEE (3,
KREREWIEE, KEKEREEEE, w84, #RAoH

O HHENRTR Y, FEEADGHIED HAFTET D,
HPLC (MS z M\ e\W) SHriED R AFAET D ARy
& LTIB3r IR L7z, —f%IZ LC/MS TiL MS &
R MVIRA F AR, BRICRE UKFET D720,
A7V —= TROT—H =%, MS 22\ Tt
F72 ARSI OV T, LC ORFFFERITMA RS E
\CEBT 5 Z LTI A R L7z, BUBHRITAEE T,
AU 2 —B LOVEMERIC X 2%, 3FEBEOBEEZ Huv
T EHERR D BWEREZ R LIz, b EHWTH
B Rk 7y 86HE A= ik, TR L OUEE o &
40pg/L BREDOKBRHIRATAZ V) —=0 /T& 5L %
B ooz L7z (E76),

B77 B BEED BEd #oKk-Ribk
~10g ~10g 19 5mL
BEATTFIL EFEETFIL IC-AghJ Al
(50mL) Tt (50mL) TR Bk
1mLEIS/—)L

RHEHR. T8/ —)L/THF(10mL) I
TR

IVMLERE

HHREM |

s SEFIIDA02 g BIA TR |

! !

| HEROKBRHIV IR/ —)LEREHTLT, ELROEBROTREHER |

74 AR LAY OOERIRHITE

O —
ArCBIREESE L, SebI

ZOBEBOBIHTT LB Wl
O—WBBERC L, coteirass
BIRKXDIEDEL) ‘
ArBEREICRES - 5
g, 1AV EE ||

893,

X175 SGDI LD JFER & fEklk & D Lhik
RIEBEEFE I OFHRFI D AT kv

PRTR ey >
ZREME 64 E

LC/MSR DO ——>7

REHBMEYZ ~

R —/EERRE

BB | ARIEREE

DEEEEE

LC/MS > }ﬂ <
8t

2DY—-ZVIRT-IN-2

76 LC/MS A7 U —=1 7O



3) EEMO WA O LC/MS E &3k
TEEREEIR - BEFEW R ATHRRLSY O 72 > C E EAIHEE O At
<, LC/MS LIS F5ETIX oMk B %S 73 R #E 72 A
7 v (BEEA), RACERA 6, 7==1 P73
VEISTE (FLEAPLA, OB 1 EEIXE 1 EREEL
T, 7 hr—b OREBEPERIE) OoPrEEzH%E L
FEF B EEUEHC ] L7- (R14) . BFEFE BIEEE P o
INOORSEREETERTE, EBEOREL HHR
HansZ a2 LMNIT LT,

4) RICEDOARERSY O LC/MS EME ik
AV == T, EESHTTIERA LN TE 20

SRR VAT YeE % LC/MS TEMESNTT5 Z &2
Kb DE T, —fRIZLC/MS ® MS 27 kit
Bgffds K OVt Sehicm <HAF T 272, GC/MS D X
H7eI@D MS 7 — 4 RX—A & BT 5 EMESIET
LC/MS OEMSHTIITA R & 1L5 2 720, LC/MS T
BEER N CTENTARE Y OTLFEMLEHETE S
AR B 208, BEOHME & HITTmRMR OB
IR BRI T 2 2 LD, D TEMEZ D LM
RO EIREECTH D, 22T, MS/MS A7 L)
EEERZ CHEMRMEEIERT57 V3 Y X AR5
L, PRTR EALI3E (5 F8410LLT) 12OV TAE
WA LIZEZ A, ZDI3%IL 5 LT OBEAHICK Y iATe

#£14 AT, BRFCERA, 7==L T 7IE, 7 be—)LOEERE, & FRI I OFEHH
AELOME  WNEIGE  AERHMEREEE = FIR ESI
ATV ZKEEE 93% 2.5% 0.02pg/! 1z 7K 21pg/l, 0.6ug/l
PRHIE (1388) 3.6ug/l, 3.1pg/l
i (B 3.5ug/1, 0.9ug/!
B 2Ly A —F A R)
kS 110ug/1, 31pg/1
FrF7aE
ExT7x/—LA KEEH 103% 13% 0.0001pg/! 27K 0.0028~0.54pg/1
O N C ALy S R
R JEERR 101% 3.6% 0.2ng/kg ND~1.6pg/kg
Jy2(7Tuaesa )
DA T F— ) Kk 67% 18% 0.0002pg/1 Z/k ND
. 2K 0.014pg/1, 0.0062pg/1
KNy 7TmETx ) —)L iav 89% 11% 0.0001pg/! 0.0003pg/!
~FHToE
vruaRThy KRR 87% 10% 0.001pg/1 27k ND~0.008pg/!
B R 101% 3.6% 2ug/kg WO THLLYIEE ND
FhTaE
VT z=)m—T )L KEE 54% 13% 0.003ug/1 ZH/K ND
FThITuEERT ) —/L A
7 E Lo —F )L JkEEH 52% 23% 0.003pg/1 ZH/K ND
NN-2 VU v
NG T 2=l PT I Kk 98% 5.7% 0.00001pg/! 2k ND~0.0079ng/1
NN-UF v
RGITz=L 2 PT I IKEE 54% 7.6% 0.00002pg/1 ZH/K ND
NN-Y7 x=/
NG T 2=l VT I ARk 95% 6.7% 0.00002pg/1 2K ND~0.013ug/!
73 bhae— JKEE 89% 3.6% 0.001pg/! 127K ND~0.6pg/!
SRLBR Ak TR T
= GE-w —» S, oo
Lc/ Q-TOF-MS/ MS Bh collision @ + @ [oma| @
e mED feh OFH
— -2 | 'ﬁf]ﬁ'f?]’“/ ..................... (n)
Tﬁ"ﬁﬁmgfﬁ-{ JVIYZL L O S P
113EE LB Cia OSBRI IV A [ ———
1: 64% & = (DiE#E + (DI
ok = OB#H + QR&#H
T 10 :94%
20 : 96% = EH + EH
21 o : 2%
Error : 2% EmBLEVMHEH"TEIRIND. s
) MsMsFilter

77 MS/MS A7 hVORSEE B % AV 5 TR AT O F ik



ZEemAReL o7 (BTT), NB LU L KT
TEBENOSHDHES DL ITLBEMES TETHY,
PRTR XIBMEDIZEALE LT EAOLL N THDH Z &
25, LC/MS EMESHTICET 548 Ak TE <,
F 72 FEAL EOFERSS ThoTH, pFEB LD
OO EEIERNE DD, HERIEA T E
» LC/MS EMEDHE L LTI, BhelE, A THGER
ERFHIZDDOT N ) RLRHFE I EN SR OB L 725
D, SRS T HATERTE S LV Th D,

£72, ZOFETELNZ MS A< hVE S & T
T o720, WhRLIERSIMCHIEHANTE, &<
GC/MS DL 57— _X—AZREF DR ETH D
7= HOBBIE 43+ 27 L3 ) R A EHiFET 5 HEE
LTHHITH D, ZOHEOEESH COIEH % etk
T 5720, JAMEZREE 0% Y 7 b v =7 (MsMsFilter)
& LTHA%E LTz,

(4) £k

LC/MS 12 & 2 #HERMEAR Y OIS SiEE LT,
OLC/MS TIIMHTE RV ~O%E (iR
AW OEFEASHTIERE & LC/MS DA A ALk
38), QNI L OBREE~ O BT HY M~ &F
By D LC/MS IZ kB A7 U —=2 7 HEOBI%, OFF
ICIREREIR - BEEEMIC & » TEHEROE WA O
LC/MS E&GHTIEDHIE, @RME OGS D
LC/MS EMSHEDREEZIT o7, 2k, ki
LG EBELETH L, HEREAMERS O
LC/MS @R HTHE D A/ 1 IS S vz,

7pFs, IV - PRI K O TR IO
TUE, TRIEBRIEQOIESHTAFIE] D720 CafEa ok %
BAZE LTV, AWFEICEKY, BRE LTWEaRESNY
Mo 27 AR ST,

2.3.4 ERER - BEYHFA AT UEOPCBHED
DRSS

(1) A

ARIERCEW 2 EORFALFE 25 TV D BESE
WX, BRESGRBAIEOT-OIZ, b O FEFWE A
BREH DWW L THLAB S ARITR 520, AW
FETITAMERMAMITER LT, Zhbomzhshht
FIEREF(CTIEZARET L IS, VAT LHLLTO
TR AZRE T 2. % 1 HITHHEIE ORIV T,

BRERITOMAEN 72 £ & & S F B0 DR E Y
IR K D AR FACE D O 3 fREANBRIE I B Y AT,
%AV TUE, BE PCB (LFALERIC 51T 5 Sy itk
R & LSS 21T o 72, PCB A28\ Tl PCB
HEOHRZ L7220 T, RetofRiIsetiis
WEES, RS OfRIA> PCB LIS OH EWE LR D
AREOMGBNEECTH D, D7, EMNLFEN
FikE UTEET N U LGRRE, NFUT L I—R
v (Pd/C) fibiEoyfigis, SROMRIIRE, KBV RREIC TS
75 PCB O it 2 i+ 2 Z L1k v, PCB D%
T, REMIR DR TIE 2T 5 2 2 HGE L
7o LLF, BE PCB {LSALERIZ331T D Sy Rkt O
B9 B ER ROV TR B,

=N

(2) FHik

BE PCB (L FEZ 31T D it OB o 7=, 13
&> PCB #VE(K (2-CB IUPAC No, #1), 3-CB (#2),
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5 R
5, 000L

IR > [REFA - FiE - |
L5y L2l-mmsq> [8l-EHiesqcy
{48512

X85 VU ENFHEAT— g DT a—

K17 U BRI 2 Bl Bed &V R LA
95

[EIp:)2
-, ;’ﬂ T tmE | emA | smA | wmses
10Bed 78.2% 74.3% 63.5% 72.0%
20Bed 84.0% 85.4% 81.8% 84.7%
30Bed 82.7% 89.3% 84.5% 85.5%

I BT, WiEERS JOWEHR R OV v omREE
L7, (B LR SRR O 2 BepEBipE L 2 55 L
(R186), U > DRl L OHAE LI-ED U U IRERED
M 24T o 72, T OFER, U BB ITHI95% TH Y,
WIEEIS% LA ED U V=) b U U ADOHERmZEINTE %
Z e binotn, BiBES OBREITEELREIC B\ THIER
TP 5 Z & T, REAEELITIERZED Y AR
BB Z EBHALERRY, AIGHEKN S ORHIM
ZELIZY UERE, Bl L72HEN 50 ) RN KO
HROHA, HEOBERAICKEIT 2 —& Lz TREO A
EHRETHENTE T,

4) ATEYERIIRICRIT D EREMMBLY EFICER L

72U VBRE - [EUREAN O R

B G OO L3512 U VxR & L CoOgkESF
PRV ARIZER L, VU UbrERE, BIRAERE VUF
HE, U UEEEE IOV CHEIESE A S et 5
ZEEHME L TR EIToT, TOREE, SREMDLY
B X DY UrREMRITE L, BIRERES OMERE
BNEETHY, KEICKY, LK T-P1mg ! LLT
BEMTELIBEHEEALNCTHENTER, £
7o, BREMLY AR OV U ERRITE T OB LTS
PRICHA_RTE L, MEBEBERIE TIZB 0T VAR S
H, EMICEILATEETH D Z LR I T,

S5, Ui & FEC ARG L BR9 L L
oA 7 XTI NALE Y v B Y L ALBR A FHAGA A
TEHTRBEAKAERE S 2T B OKET BT T2 R, 4 AL
HBREA NG ED 7 %RE L HMIEICKET D2 &
T, WFKE AR LoD, RRTGIROFAENH S
DEMEGIER RN ST,

et
D >
— @ @ — NaOHREIZXT %
NefOOBRESI:
: : FEG1 - e
e BiBE:80% o
VY REE: % YURE: ‘@

- 300mg- ! 2,500mg=I-!
[BiI=&3E | Poome
BILF 1[0 Rt L 7= 3 A BB A

o Bl v

#iNaOH 1B A = 2EERE
MEMESE:95%  naon FimEER : 80% NaOH

YUBE: UL BB
300mg-I-! 2,500mg= 1!

2y

X186 MiEROM EL U EIORRILDIZ O D 2 Bl
B ez




5) AIEHAKRRICE T DY VERE - B AT HE
AT LDV U EL R D FF

U PR BEERBCIRFEIEY O X 9 128E mg-1 1L
FOBmBETCHIUEZORETREITNEIZLY MAP (=
TRV AT VBT AT+ AT xA ) RHAP (k R
BX T NLAR) L LTRENREIAFRETH D,
LinLed b, AEREREFEDTO Y AREITSE LT
H5mgl YEETHY, Lnh, WHADOD VREREE
1mg-l WA FIZEESE, o, U UEIRETIT I,
WEEZEAL, Vo 2 WERERD D BB S 72128
FHEIC LV ET 2 HER A EE 2 bhD, 22T
KFEDL ) ik Z2ENETOELEISEALZBAD Y
VRN BEERET AL L L, U AMBEME
1.3gP- A71-d 132 EATERIRIRFEEEM E LT 1
ANHT2 ) OFEROY A #E474.5gP- N1y 1472
b, Fio, LR A A 013R3,0005 A (AEO#I1/4)
ThHHDT, HEIZHNLERMOY AL &% 14,235t
y e D,

T, ARKRBROERICE S X, Y L ORERE80%,
U OBERZ8%&E T 5 &, WL EMK
9,700t y 1D Y UREURTE H Z LB SN D, K83
WoRLizE o1, BAEOKIE~D Y »Aff&IT
138,300ty 1 CERLI0FEEE) Th Y, Z09H BATERIK
REEZEN)1360,000 > (KI~D U AT DKI43%)
Thd,

AWAENY A ER OB LR SER L25E, &
TERICIRBESEY & LTSN D U U IREDKI16%, K
B~DV CAREDOKIT % b DY A EREILE W DT
CTAMHNRATREe 2 LN RIAE D,

ZOEIN, EEY CEBREENRIY AT AT e — &
WIS 72D DEMY AT AERICET 5 HMET — 4
BEDHENTER,

(3) FEBLIVEE

O LTRSS ) v OREIE, BERD DY
ENDEIHYTLETHD Z ERTEEESH S0
LR, HERD Y o OmERERME Y IR
(LB 2 B LM I S8 5 2 S IR IRIGERTUA 2 2 TRk
L, ##ELTWS ECTHERMESITERDZ LMD
Mmool

QLIS O U PRI & U S IREML O 37
AIRE 7 i EEALER BT & L CREL Y ki FH o mTREME DS

RERTZ,

QEREMELY AEIZE B LI/ N R O U B
x - [EUEATR LYY RN & RRNG IR AL % Wi SLA]
BER~A 7 anRT btV WEMRY v AT ADE
A 7o AR A5 5 Z L TE T,

OUAEMLY AL LG, AT RIRIR
B & L CHEE SN U VIR EDRI16% (9,700t -y 1 :
PRI D FEfE 2 N—A L LIZHE) OBJREN & A
WA FIEE TH D Z ER RS Hiie,

ATE SRR BEFE) O 4y B O vy BEALER S L OVD IR
FINZ BN S A FETEETHL EELDIL, T
D DREIZHEN S T 5D,

Sk, BEAFAERE OUGE & 0 & BEALEREAT, & IR[E]
IRE AR O TR % K 5 7= DIZiE, HITERR O &% T S
HH72T TR, HUSEALTOW A, SR
RAIRTH 5,

L7=moT, BT /AVHIRICEWTY UEIRLE E LT
DY ENFEAE R T — g BT B [ EERR 21T
W, U EREINEFT 5 ECEREER L O S REERES
O IE LI L OMERFEBLFIEIZ OV TRFT L T
TERH D,

242 B RATLEBERMOESBEZLFEORRE
(1) HW

sk Z 31T 5 = RV F—1HE O FS L O BB O
Db a M5 BT, EHRRE, U UREREOGE
RUERY LA oT5 A AR 3% 7 E 1B CHHEARRE 2 & E
b« @RISR D20 AT DEHEANILER A K
Thsb, &I, HLMEREOBEIEE %2 BT DI &
L COH ABAEMORI LR L OESRE L, 57,
U v OfGRERITIER E OB, ThbATER LI E R
B offestickt LCiE, BBEO A HTEH% G EEE
BOTBRBTECFE B A R D b BEINT
W5, £ T, HURRTEARLPERR 72 & 0O ALt s
AT ACBNC, FAEME L COERBREO T ZH
DL ICE B L, A A AR EICBT
LM ERE O RERIR, ZZMIMNAE, S DI, ERS
BREIC DWW T h g, HIETE 2EFNFE, o1k
WS THEEZRR T L L, BB, ZRHDOTE
EEBBIGC B W GRIEICER, U OHEN AR/
BRi e & O F ik & O Lo MR 21TV, HIES



HFEORBICORN D MAEZSED Z L, BLOHEMMK
WO EFENIMETIE e 812 X0 A IO RENE:
WA ZIE T 5 2 & TR 72 & O BRI IR BESEY)
WUFR S 2T MZBWTHIFZE R MR Z HERF L, AL
HKE DM EZX 2 76 O FebfE R K OV HHT 2 i
LHZEREME L, 7720, B8N RLIZZR—T
THALHATE O TR K OBERE DR, JIE D 72 D 5
FTE, O AEWFNTE, AEUKOIEEE DR EIC
B 72380 NEWY) O v B E A IR D BRFEIZ T T BRI
Mt E 1T o7,

(2) WFRNER LOHER
1) FHALHIERE DS PR TIE 2 TE M L7 5 ik H,
HE 71D BHFE

HALREL/E AL I 2 BV C, BHEMBEZEIAH
LA RO R, 22BN L o AT TFIEE LT
DA ELISA {2 HW5 Z & T, Rdn>EG 2t
ABERE 2 1 1T 2 R 2 sz L, BIGICHT DHH1k
IEHEOBZEY —L & L COMEALZHE Lz, RIS
X9 2%ia ELISA B50B¥ICH N TE, ¥, HvE
T HMCEOREPUR LT HE / 7 v —F ik %
BHUNERD D,

ZZC, MEMEREE LCT U E=TERMEME CTH D
Nitrosomonas europaea & T iH B ILME T 5
Nitrobacter winogradskyi ODEiLZEIUIDWTIRAEY K&

Offi 5 - BFKEHER
CREOTIVY
- AR 3E K B DFEAIE

THEBARD AR

i IE i AR D 3L 2

- FISH%
- in situ PCRi%

< E/ 9 B—FILHRKE

GRE (K ZHVWTKERE L, HEERZIEME W
N U 72 B E RO A TR E LT~ U AL G L
7et, "M 7 U R=~FBLOR7 ) == /iR %s
BT LR O ATRERE ) 7 v —F PR E 155
LI LT, EHIT, b HURDRSRLE & fERE
T 572D, EEROAYNELCIEH S a1EMHGTR 2 H
W, TZIIZAERT OMOMBERL O n R T I a s
ERE LR, ot/ 7 e —FHikix
N. europaea 3 X OV N. winogradskyi % i C& 28 B
EREOTWND Z EVHIAL, RO LAE TG KL EE S
RICBW T O 2T 2 FE L L CEMATRET
bHbHEBEZ BN,

iz, &7 v—FVHURZ R O E B0 A
SELDIT, /BLNIHELHE ELISA {512 TEH
L, AEEE LTO MPNIEIZ X D bR o &1 F
15 PEREEE % e L 7= A5 R, BI88IT/RT L 91T,
IEOHBENE B, EEEOAYERERE, TEMEG TR
E DA I\ TR LAREE O RE#ENRE 2 & Sk d 5
ARRMEFILEELRIET L ENTET,

SbIT, /7 u—F PRI = — &2 53T,
TEALHN R 0022 8 7 B 25 THE O i <o 1E B ES 1 % S TR
FENT T D 7 ORI BE D ZE R AR RIE 21T 5 2 &0
JRERIZIEFRE CTH D, & <IZ, WHMREDO B E B
HHBAED 2B ERICES S 2720 OF T 2 MAeEmE
TRDBAFE I TITALBEAKE & R e A D 22 R o3 Ak

SA

\

BEZEXR ) VREEINE S, BERGHK -
kv‘-“»f RR—H—xEQET O+ R Yy

‘ T4— KNy

WERE
PN

&
Re
B
.
NSNANNANN

Y
s T—2R=21k

N

s
[ SNONNNNNAN

BiENEKKE
BOD 10 mg- " LLF
Z% 10 mg- 1" LATF
)2 1 mg-1"LLF

- TE#R 4
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@4 AMEN DB E EEE
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°
at
w
S
=
HE
S
%
B
.+R
D
S
E

FAEMRED M 5 BIE HFEE OO0
XELEHITE LTEA

M87 b AT LEBPATOM G BEHEFIEORFE 7 v —



0. 74x+2. 99e+06
0. 97581

y
R

+mlb)

= DN W ke o1 O 0

fmpEE (X107 cell

o

0 2 4 6 8 10
MPNJE (X107 cell +ml™1)
@ ELISAIEIC L il

X188 MPN i£ & ELISA % & OFERERIfR

WEAERNTT 2 2 & 3R 2R BRI AN oM B D& E,

WEOR&ITH) ECAMRMmAA 525, 22T, 47
FAEWFFEE LT, fiRicEt~——%25 Lk
“HURY v RA v F ELISA {£T, HESCAYBIZIS T
2L ERE D ATHARIC £ D 5 AiiE 2 Bk FTRE T 5
TEEHLMNTTHIEOIIT, £, HAKEREE D HEE
U702 EER, I 787 b—2% AW THEgIY)
REERL, 218, RIEBNZ N ewopaea 35 LY
N. winogradskyi \Z%}3 % 2 O —RIUEZE s SH 7=,

O, ENTNO—KIURIZF RIITBISET 5 e -
TeHEEAFETT L LI “RFUR 2 OGSz, £ O
R, TN TN OCIEEN R o TosOtE T T~ S,
HAHORIEITLED N, europaea 3 X O N. winogradskyi
DZEM DM EBET D LRI LT, SbIT,

N. europaea 3 O N. winogradskyi % @45E EL L7
REBEKLBET 0 AZBATHET VEREITD, AL
HRFRICBW T, WEEEO LR E D OMLERED
B DERIZ DN T OMEZEHRL Z N TEx, £
7z, fRATHER % 7 mE ADMERFEBIC 7 4 — RNy 7 F
5 LT, NAAV—=T"y b (ZRIEEEST) LD
HCThdHZ b, MLMEOZBRIRRIREE & TF
EORRB AT S To RFIETIL, 6RO~ A 7 X A X —
T —bMETKIGZEIT) Z L2k, HUE-BURRIL -
7 42— RGeS - WOREEHIE 2 — JoRIIATY, JHIE
Wi 2 TR AERE T 2 Z L 2 AlRE L L, #MERFERLO®
EbER S ETRESHBKATEER Z LA S M LT,

Thbb, BHBREETEZHRIEORRHENR R TH D

by, FHBY T bR 2 LRI RS 5 b
TO—TIEICHBREDIT DL Z LN TE L,
2) LI O - BIE DT D Doy 1AM E T L
DHEST

£/ 7 a—FAHRED, FEME OB SA0
REME 2 CLERI O G A HIE LIENT 3 5 ECI3a 27
FIEL D7, ZOHUA TR S W L BE AN E
L7V, F7z, BHSHEEREE D b O TEIESCKEE
EUTLOBRBLARWEAERH D Z L bEINTW5,
B 208, EEEIEE < 54 LT T HIRES IR T
L, R H0ICET LN —AREDHDr— 2%
D, LTeh o T, i{bHERE A IEfEICZ T 5 7o 1T,
TEARRES A Rt ds L OMILME OF 27 o E=T 1
{bHRE, FRAHEEERLARREZ 4R L, HKE & offR%
A HNIRT T 2 ME R B D,

INET, £/ 70— AHUKED X 5 RAEEn T
EE D b @RS TR RESEE O AT 75 "I RE /2B s
FFHFELE LToO FISH £ DGGE &R L T&
7o, TNHOFIEIIRNA Z X —F vy hE LTS
DIEHED E W EME RNA 2 3 I2R/RFF LTV 5)
DORHIEIFTEETH B 23, IEMEDOIRT L7 bl (fRNA
BAERIIDRV) BEET L LT TE ol 22
T, LM OTREICITE S Sl & B 2 bl b HERE
BinfaHd—7 v b Uizinsitu PCR YL 16S rRNA %
Z—ry Me LI FISHIEIC K Y, FFIEHEORE
KEIp D7 =T BALME O &2 AT, in situ
PCR ECIIREER T L LCT v E=T % Raf v
NT IV T D8R Z 2 — RT 5 amod BIET%
2=y e U, BRI, 7ToE=TEEELY+
G2 T U =T WA OTEMEEE 2S5 ITRFF S 4
17277 =2 —VROAEYES LT =T IE%E 35 % il
LT v E=TBILMEOEEELZKRTIEs T
=a—/VIROAEMEL R L Lz, ZOfEE, FISH i
IZRWTIE, TEMEEDR IR E S AEWIE D 27
b7 ' =T BRI AR S 7223, in situ PCR 15T
TS OF IIZRER < T v E= T B LR 2 T
HIENTER, 20X, EEIMET L rRNA OF
BENBD LTeT =T BLME O L & L ChRE
BaTE%—7 v b LT in situ PCR IEOHDIENR
STz, U Eofstic kv, FISH k& insiw PCR LI
X7 =T RAGHE Z i AR E 2 T2 2 &
(Z K-> TEHRREBICB T 2WMEMIEO—IBRETH LT



V=T BSOS OTEMEE 238 1 IZFHM C© & 5 AlRetED
R NT,

X HIT, HMERFEBRELINBSE (B T LRI B O RE
TEYERIEA R T 2 L BEETHL Z LD T VE=
TR OAGHOBRRIZER L, 7 =T BbiR
BETHHEBEINT mRNA #xt&E L, 7oE=7
FEAIG PRI FE S W B ERE T (RT-PCR-DGGE i)
ZIT9 Z LI KV ERIRIC S L TWA T U E=T R
{EAREEIZ DN T, ARTABN S 2 5B 21772 (B89),

ZOFER, WAHKEEIN L7355 T bR R %
HLTWAHMEFENERE L2 ERHALNE o7 L IH
KR, HEAKEIT—E D F EHKRREDN A L8810,
B AFEHT- 0 OAMEITHEL < TH DGGE /N kS
B — N R DN Do T2 2 D, [F UAR
B THEIREMEOENC L D < MIE SRR 5 2 L 23
b irode, Eic, BmiEEEZ R Loy RidT — 4 ~_—
A BICBGR S T BB & 1T B2 AR O amod BIE T
FLFITH Y, WELHBSN THRWT E =7 BR{LH
WREDSPEKALEE 7 1 2 2B W TR BEOGICF S LT
L EV) RPN,

—_— — — — — —

| KEZEERICHT-
I - 2Nz F

Denaturant

40%

45% .

X89 amod mRNA IZH5< DGGE /X RoX¥ — U fifift

3) HEHRIREOHERX T & 722 5 M LA O Ml E -
e HEALER R R AT O B E

e LS BIR 05 F ALBR A LA OO A B S 2 23 SR 1 14F B

FUBtR s, ZOEAREHFAHEES L TWD2, 2o

HBIFE O B TIRPASME AR O B AR AL kx5 & LT

» BOD & [RIFFICERFORENBERLEDITICH D,

A DB LR O K - Bl 2 HEdE T D BT,

FRE PN O S LN BERMESTICHDH Z Lnb,
OB E kG & LTI L0 BHEARILIZ FE S0
7o SRS BRGRA SRALHAN 2 AR EE T 5 72D O S & e ST
THZEHRAME LT, 7UE=TEMKIG & 5 HhE
BT TH D amod s 12O\ T D Real time PCR 1
Wk BE=HY U T EITWT =T BRAGHE O fE R RE
EHRE & ALBRPERE & O BMRMNT 21T o 72,

FORER, KT VBTN 2me- ] 1EAEE L
7o TN DIBWLL EIZEWT, WBEK TN JREM
10mg- I 1A BEK TE TE T, BB L O
EROSTAERE IR TN LD, TUE=TEE
{EROS ORAE D B SR Sz, RIS, BEEAEICOR
FrSnie 7 o' =7 BRAGHE 8 A5 & B3R REERE OB
FRIRHT OFER, BEAKBEEZZERL L TWDLIRTIET VE=
TR lcell 720 DT =T ARMMEINZ D
NTWeDIZH L, R TE TV RS TZR TRV
Lo, TRHDOZ NS, BEKEDERICE
FAHNRT A= —D—2L LTT vE=T R
leell 4720V DT vV E=TAMEEET LI ENEET
bHHZ ENFBENnE (K90,

F7o, MO R DRE L - fRAT U7oRER,
R DRI AR RE 2 SR R 5720120,
AW % PR NS IS i B L R R AT RE AR FER TR D R &
ZHBEHENENTH L Z EBnbhoT-, S5, il
Tat R o TIb SN EZRORTRETak R &
L COBESISITIBNTIE, E RN AT 238 A L 7=
B EMRTIC LY, B RFRIC L DIEMGIEN
DM FEREAE DR ZhHR I - AT CT& 5 2 & 3
e Rol,

| oA @B OC D CE mF |

20 3
o
£
E|-_§15
B S
g— 10 @
T8
%5 O
E.}_\HQ.
8 E

0 I A R |

102 103 10

TFUOEZTHEMEcel I B-UD
NH,NE D FHE (pg - cel |! - day™)

X190 AHALAIE OB BN RE & ALERHKEE O BIRARAT



4) BAEMAEMERERIZET 28 AN O &5
TEAE FIEDOBFE

Sy O i BEALEREH EAE 70 & DWIRBESEMILEL 7 1 &
AUTBNT, WEKOFBHEL R b, SFRGIEOFE KR
5720 HEBEREMAEY & W - B BR¥E 2 B 15
L7ce & & Lo AMAEML, AiERMEolm fE
Philodina erythrophthalma C, SENRO/NT 7 U T %55
SI<HETIHEZALTEBY, ZNEEHLZAED
EEALD T2 D DEAMHR 21T o7z, T720H, Z Ok
RETSU NENA) 2 5 OF LBV LA D AF Ul T b 2 X 5
Jilk, BUGICHFAT 5 ETOMUNEM O KBRS L
FEHIRT B O W THRFT LT,

% £ P i B N A OF AL PR AR 2 v T
P, erythrophthalma O &% & €& LRBR AT o T2 /G0,
(LA O IEHRBAAAREEIZ P erythrophthalma 7 PESR{EHERK 5y
CRERRIE) & & BICIRINT 2 2 & T, Zofkz 258
MR TLOA N-m/ BN ~EGEEEELTEDLZ L
BbhhoTo (B91),

F7z, EEEAME TRHCHETREAR S OWINIC LY, HO
EEEEELLPEINDZ ERbIrosT-, 72,
P. erythrophthalma 1%, AKHEHIHMICZ < EER T HE
ZIVOTH Dy A VY =/ L0 HEIEE TN
BMED I ENENFERICE VRSN TVD, BRI
BT DALBK DB EE & P erythrophthalma OARREL &
OFHEARELR (B92) 725 P, erythrophthalma D i FEAL S 1
7o 2 S K0 BUK OB LI R A 95 Z LA
HAONE7RY, RABAWERER DALY XNOWRIREE
FEMILI 7 v 22T D AL A A N A T
LTITAD Z Enbhrol,

P. erythrophthalma 40N *ml ' HETB{RHE HEFE{RHE
- n -1 N -1
HERERE RS 60mg +| " H5360mg *1 4360mg *1
& | Aoy wm
4
10
— 3
o 10 ®
E
Z
= 2
10
=
1
10 1 1 1 |
0 50 100 150 200 250

18 128 1A 2R 38 4R 58 68 18
#2318 B 3 (day) (BAM LT SAEBIER)

XI91 oA P erythrophthalma DRSO AL

4 | — v = 1.3072 % ¢ (0.080623x)  R= 0.73775
10 | ® o0

3
10

2
10

P, erythrophthalma®D 8% (N » ml™)

1
10
40 60 80 100

SVERKBAREE (cm)

492 P erythrophthalma OEE & FEHREORINRICE
% BALR

P erythrophthalma % B 24463 5 R TlE, EEL
V=T 4 v A ERF T O ER D D,
P. erythrophthalma % AR EEEFRIEE A 12 LV,
HREEERR 772681 VA FEIVE & L CIREE25C, K
R (1001 min 1) O SIFICRBWT, 2 R T1.7
X104 N-m/ TE CTERBEREREETE DL ZH LN
L7, 7, BBRBOEERTORBREDY
(P, erythrophthalma % &t e) Z i - B L, [EIAIZ 6 %
7V km— 2RI 5 2 & T80 CITHU N THY 1 4R
P. erythrophthalma DRAFRFRETEH D Z B30,
(LA S DR BESEM LB D& BB CR S IR M Al RE &
TOODOY—=T 4 v THURICHT TOFiEZ R+
ENTET,

(3) WwfEBLUEH

1) RRBEEDLILC B T EERFBROHER T
& 72 DA & B ATREZeE /) 7 B — P ABIRE 155
T EITHRIIL, in situ ESCHURTEIZ &0 LAY IRIZ
BT B RED FIRBIZ & B oA 23 385k FTRE C
HHZEEWALNI L, £, rE ADHERERIC
T 4 — R JAREI R ANA Z—T > MED = DS
IREIRERGEE B TFIEOBIRE 21TV, JIERERH 4 RN
IZEMET D2 L aAlie s L, MEFFEE O ®EELEN S -
TRESEHBRATRERZ EEHA LT LT,

2) HREEIB 152X —7 v b LT in situ PCR kL
16S rRNA % % —/4 v b & L7z FISH L2 X v, 1&MEE
DREL B HEE (7 E=TBCHE) OB
WARETH D Z L 2 EFEL, LA OREREMRAT I 237



DO THEWENTIEZRRE L, £, BESKMERB IO
RV ESRIEOZEBICH L, ERISICH S LT\ T
VESTRALE X R RS TND 2 EAVRIBEEIND LA
RS, SRR Y ot AZB W IR HEE S LT
WT U =T RV DS LSOOG IZF 5 LT D 2 e
RSN, Tt AOEELEKD ETIb ORI
RESEHBAIRERZ EBH LN Lo T,

3) WA OREBLS BT, AT
23S TERETEIC L D LR OfEHTIC L v BEED
BEHRBEMREOERICBNTT =T BB 1
B2V IZHD D NHeN ARENEELR AT A—F L
D EDNREN, TrE=TRCHIE OB EE R
F9 52 EOEEMENRIND & & BT, 5 TERFEN
FEABANT D LT, RO L N> T i
FRE BRI UBLEG O 3 BEALER S LA O MERFE B 2 BL 210
BRI > TIT D T & & AlRE L T D ESCEIL S AT A
DEAED N TE Tz,

4) B8/ A B YdE HRIE P erythrophthalma 7% WK BEHE
WAL v A T B E AL S SR S
DL LB, ZofmiEAEE B TR SICIEH T REA
=7 4 Y TEURICIANT TORERE, R FEE R
TN TE,

AW TR LTS FAEMFHTIECL- T, &
N T CTIREEE S TORIRATAED A RERICB T
% HEHREREOBER T & 72 D LR O fE AR REART,
REMRAT S R DDA ICAT 2 D AIREME A B N E 72 0,
AR BEZEM LR 7 1 2 22380 B R LA R O B A B
WZDRMNDZ DRI LT, BT 1t ARG EAE
FEEBROFREAI 0 1T S & 5 T — 2 %455 ETK
SRR G TH, —F, WIRBEFEWQLIE Y ot 22k
UWNTHRRE OF A % S8 B S S LPREgRE A 1) | X
HHZ L, IbIT, AMAMEYZEBY CRSICTER
AREE T D DD—DDOFIEERETHI LN TE,

INOLORRAEZEEZ, 5%1F, UR - EEHEPEKSE
DWRARBEF IR ERE O 1) AVIZ BT 2 A v )B4
DARAFNT 7 B —~DREEEEMGILTFIEL LU=
FRECE D 2 H HMEEOH 72720 T4 0 T
LAEKEMBSMETEEOH LT L, ME-garhk
& LT OMAEN—7 DIEFTICE-S L, Efe TILA AT
HEZRV by AT DEELEN & L CORRER 5L, 4
WA AT 2 AR EE OREREfRAT B L OVBE i iedE
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ZORIICAKEHEA, & bICRAREEBRERE
LTz, & <12 CODIZoW\WTIE, 10g m 2-day LA k=
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HBIETL, —F, 7oAk, EFE0HLEENN
BN E NI FERP/THILT VD,

ZOZENDG, XA EEIZBWNTH AROEZ L R
OIRENFARERICKM L TV D EBEX B, 22T,
A FEEZZOHRIZET S 3 5 H RO BN HFEH 7=
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Z10.096, 0.004mg - kg !, ND &7e~o7z, 728, FAK
AR CTH o720, EEBRERIIAARCE TS —
BOBFEFOERELIZEFRETH ST, 2O DD,
EEBEICEL UIRAREEELHE L TBV ML
LCLRETHDHEEZLN, -, MAEmEIZLD
DL A D3 R C X AuEhg EEO AEICB W i
WINARETH D LB X BND,

T, AfimE LCTomiG#HEL LT, A28
DO TGRS & b L2/ R 2 R5IR Lz, 20
ik & F2BR T DAL BN A M 72 0 DAERE ) HHER
T2 £1,000m2Y 72 ) OULHETE L, K82/ —> &g
0, ARV LY AT D% 1,000m22 72 0 oo F AR
THH62H 5 TNA=Yx 7T DGR LTI
LVHS ZENFRETH D, E£To, ikl LTUTZ LY
YIRT DA DRIBEEEE R TWDH T END
7 LY OB RIRICIT S 2 & T, KB by A
T AOREE EHERRERIY, 2 X MOIZHLTHSICAEETH
HEEBEZBND,

400
350 |
300 |
250 |
200 |
150 |
100 |

so (1] 1. H.Hl_ll_l.l_lﬂmn—l.l_
N
e“g"\)\%’" 5 5 O ) g D b

&

B(/Y\—Y)/1kg

95 & A FEEIZIT 5 B3ROk b

2) T U= AT BT KD ETEYEK OB LA
W7 7 b b LcBsE LECIEFICH 27t
B AT L THDT V= EAVEFREICONT, &EA
IZRDEHRRY VR EORIRY A 7 VHESLO T2 DRFSE
EITHZ L LTz, B, A FEEHue A YL T 02y
FATEEHINTND T 7 — ik OBIHFHE 1T H &
EBiL, T ORERER DD ORKIFREE &L
TREZEALEENET VERAY, REOEACLD
77— W TOHRERELPERIZ L D5 HERLO -0
DIERENFFEEAT o T2, TORRERIBIZE DTz,

TOXA EETEHEBL WL TS = AT AT
BOD FR#£E%90%, T-N BRERT2%, T-P FRZEHR86% T,
WL EWVEREE R LTZ, £, A4 EEOT 7—
N2 LD NoO O EDOKFAZBISIC R LT, N20 D
AT LICBW TR KEEZRL, T OMHIT
19.7Tmg*m 2+ day ' CTHo7z, BT, RINIRLT-F
M1 D ERORENE R D L, NoO bt L

#18 A FEuA Y LT 2l VT TV A

7T L OEA LR
) BOD T-N T-p
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AB  BOD 220mg-I"  COD 150mg-I" L 70~80%
S  370mg-l’ TN 50mgel’ BAE 20~30%
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TORBREEFR L AT L, 77—, HESZIEHL
7o by AT 203, KEEERSE, —EOPH a2 R
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ADHREE T - 7-BiF® FEA~OER, U AR RE
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D DORRFEREE & & D= A Iy 7 ALY AT A&
RT 5 LiE, SBOBREIRAR - RGBT 2 #E sz
T2 ETHEHELHRETHD, ZOL IR, M F-2a
V=71 7® BOD, COD, %%, VY BEOR
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DRFHHRDN @<, WHREOFEEN 2\ MT Llinfiag )
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G L COIRE DB OV TGS L7z, 7 i

L LTI Microcystis aeruginosa & Oscillatoria mougeotii
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