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1-1 BREHEEWEE L COSBEFRbKE

ERFHEWHRALKFE (Polycyclic Aromatic Hydrocarbon, PAH) 13)5E&ICITEED
REEL D OFHERRIKE, HRBEIMEARE =M LR oFFHRRILAE L &
FEINTW D Do PAH I3HE4 OBBEMEM B O BB R HEIEH & LCTEICB VT HHF
FREBWTHEFICHAON TS L MORALEW THE—F, By EdHs v
MRS P b OBEYEL LT LB TV S, _

PAH & 507 Y DEEOIERIE 1775 00y FrioBnw OBk icmims L
TORBAT Y RBET Y HFEVE OREDPRME % o7 2, WMERBEOREY > B
WL L BRI DR BEE ORI EOMBAR b2 =k, ARk
§ =6 DML OFET > % R B EBRTHNE 2R LZFMCAN Y Va ¥ L
YBaP)PZ K EINDHT L, SLINBWR VRS EERT BaP BHEPBEHT
HHI LR EFHLPIZENB I T BaP BSRF VW ETH 5 &\ ik I REE
2B bDWk>TWwolz, ZhUE, BaP OFgEER ¥ — L b5 Oz & E N2
E&@ﬁﬁ*?ﬁuowfmﬁﬁwﬁﬁﬁVﬁmﬁﬁﬁﬁbﬂ%;5K&oto%%
WEOFET P ETRDEICIIBI % FI DRI 25 7 o SRR TII S A B b
REZELTLE) 70, BHEMERFEEHCERT VDR )= 755
TbND. CORZ Y =V ZITRBEFT VL OB B E Sha BREMICH S
%a%,%KAmmaﬁ%%LtﬁW%iﬁﬁmmmmm“wwmmm%mmé
Ames £ 9BLUPTHERR L 2 HEIC X A EREMSERIE T TWns, HE
KBNTHID 2 DOFBERFBMEI L BAEEL RoTWD 9, ZDOFHEEFWT
KRLBDMEWIIOVTDRT VHDR 7)) ==V 73 Fbhi-f R, RBHEMAL



xhBH I ESImix FRMT S5 &, +89mix)iZ &L ) BREE R RS HESREYWE D
e R bEYREL LTPAH 25IU) LiToND X312k o7, T BaP LR
EEOSEROBE YR IR B & LR d X IV B 2 Ry 7 R 5

EENDBIZESTZo K 1- 1912 Ames B TE SN2 D0 PAH ORHEZE R
L BERIZE DB O NARBT OB ELRYT . ZOBERBEERERICE VT
HLWENGHWHE SN HMMERERRRER I =T 0.01 nmol! & SA T
Who ZZIEHIT/: PAH BEALEW THMS IR L B05, Wiy Bk SEY
HTHLZENWDHhb. 72, INF TV F Y UNTIIRT 04 L SRIEMIE
WORNE DHIZHEYRSH D Z L Fhb, MEBEEREMYECHL LD I LidE
BORRIR /T EWHIE PAH 203 0T3 %L, REEBCOERY (B2
fLERY) THBIEERLTWS, TOZLid PAH SMOWE L OFELTE Y
HELCWEANEDSTREEREL TS,

PAH X3 L A BT NTOHBY O ELMMBERR TR L, WHERE S Fv2 4T
DRBEFEROTE Y, BHEE B, AR LSO OBE, S5IIaRo (#1712
FENTVD 9 Tbh, PAH IABWRAEE, AARERONS % b oLawT
HY, KB 1952 Fl20y FroRR P TRIBS TR, BERICRETS 2 L8
AENEL>TRS 9, F72, PAH JMLHERTETH2 b 0%, SEFD S EED
AARTHB SN OBGEH S D IZHEHER 3T 2 8 TR 2T 5,
S D7z PAH 3 REIFERF ICHIF SR B TREPANERLTW 1 5hC
Vo 8, B 1 - LISREFERF 2 OMIEShTw B KN, PAH & Z20MH%, %
1- 2 IC5RHIH O PAH IR 0% T ZIRT, 3~7 B% b o84 20 PAH 75K,
KR, BA (BN) BR, B LUOREEELIZL A LS TORFTIEEL, o
M CERBEEX 74 7 TH AM BB ORERREMESE D £1H12 X ) PAH BEEIZEL 2
CEDDRD. B, KP OV OPOKF NS PAH IBENETSE & 72 0ERT
DFEH & PAH BEHT ng m= X D/AEL 5T WBDIFKE National



Particulate Network 71175 A TIThON-HETO BaP % 10 f5LCHEHELT
WELOTHD, TD LI PAH HEHH TIEHEP DS RICHH, BICKE T TR
FICHFEL TS ZEIBAADPHENIZ PAH "NREEINTWALRZ LB LIUZ0RE
ZAEBRRBICL)RRLIL2TERT S, T, 2ORT V@R V)IIAREE:
BOCTHEETHL Z L 6RELRES L DEIZBWT PAH 13753 R I KR5S
W)L LTREEYEDVDEDLENBIZE-TWS 0, EAAICARTIIIAS D
FEENCENS & 10 LU LT 1996 £ 5 A/, 1997 4F 4 A HifT oS E KE B
IEEET &L 9 R < BaP % PAH & L CTHIO TEENMPEICISE SN 25 TH 5,
BEDXD I EpORBEBEEWHLE LTO PAH B30T Clod i
ZLATONTE, ThHRBMEY, %D WVIIEW LM R BLEDY S OEKRNTO
B Ahd, B, RBOX =X hDW%, QMREERY:, BRIFWLBLE» L
PRBEHAR, FRICPREIIT T PAH OERBROTIE, £ L CEILEd 2\ vidis
MEMLBED 5O PAH O34, MR, REFEMN, 85, ISt Bhs X os
FEOWFINZRITE D 2, M D TS DERTE D 5 IRE L5 4 O FFb I
TE7e INHDOWFEICE ) PAH KH#T 24 DR IEBONTWE, ZOHT
KEBRFEHFMIIRDIEETH o722 00—, KRBENTI21E PAH A D
R1-3, 4BT2 L) = Vb PAH, GMEPAHDE TN, S5I22RG I
PAH H"RAPITBI SN0 B ICER SN TEL LT RERY EEL LN L Db E
INTBZEPWSD Lo/l e THAB D, T b PAH FHiifkit PAH BH & 13
R DGR L (- S9mix) IWERFEMEZRTEELRENECTHY, -5
COLDIFPAH X 1) bERFIGHEAHWV (£1-34) 7 2 18- Y= ho¥Ly
i, 1,2,78- 752700V RV -p-FAFFLr (WDWBEIAFFXI DS
B2 RS RR SN2 E CRMOEHBEREIFEWH THo 2, D &I PAH
REBEND Z LI L o CERFIERAI KT 2R ETIH LT L2 RT—o2 0D
AETHY, LoT PAH 2 KABEBEWEL LT BB, ShEZORE,



GAPIMC DR - BHBRER A ER T A LPEETH LI L 2ERT 2, 20X
b PAH IIRAFBEWHE L LTCHERICEELOTH S,

1-2 HEEOKRR P COERBRE

by PAH BZhBEHEPHETH), POoORKH TOLTMWERTIVEER
FEANLED DMRESE CKRAGE R ETH 505, Mih, Bt L7408
KENBHRBAETRVPERINDEZ LI L o THEWENEZ LT 2 H B W
BHEWHOERIIFGTE L) e LHBEMELE ShEb0bH2, 2D
BHEDREP TORRBEIE L LTRD L (MO RTW 2 DIERAEL bt v
5y MEBIZBE Y 5 RILKTE - NOx - ZRA DKM —HEETH 5 5, 1960 4
205 1980 EAFFICHT TRERBBME Y T =2 B2 LTI OIS
BT LW RKEBOBFENThNIz, ZOMSE, OH 9 I VALl RE % 573
LB IER I BRI —E O JUSDH & 2z S N3 d, RAbkE & kmiky o
KL EDAF VT MAERICBIT B key factor DIFF, 232l —3 3 vy FHEDE
BIZL D REN A ARG A OMEORNERRER L V- BBET NS5
LI 2hotzs ZDE) BRGSO RIERE Y FEICbENP SN 9, Z L
TINLE, FMOFELZH VDL ZETH ARMEDOKEH CORBE AWML LD &
T HBIEANERIC R Sz 9,

LoL, K&K ZRWELINC S RRFER T DVHET 50T, & - BEARY
—RIBDEFEF L ER L 2DV 22 WIZ b 5T, G —RORUSIZ -~
TR B DR, TORTORFN TGO HE, BT nY &
B LIZ A ARLT-R HIBR T 1T SO, DBELIC X BT A 4 > DR 19, NOy Dk
TRYEETORE W, BfRILKE DRBRAVEY 9L ZonTs bl (70



7 L) BORNFRYE ETORSHSHRE ST WD, —7F, KSHEE A FHHEMHET
HALHTED N ONEH DL, KRFENFOREICH A OWE, PAHRRY N NOXF Y
ORI TATXL DT T (Chb®BETAFTXY V) & EOEKEDLNA 1%
WS KEIFER T IR SN BB CHEME LCTHAET 5 81419% T RIS A RE T,
ERENARTHTFIRYE LD PAHOR 5 1 F %3 VH 5107 VORI % RV LE -
A ISR N DREBRBRICES LTV EHELTWABI S5, LEL S
Mo DORUGH E DREERE N TOEEBRICFG T 20 &0 2 L2 O TOH I
BeAa T, PUSHTREZ 5 hTBPIZONT S ZAEHEM T L CThvy 101720, I OR—
FORERIIBE 6 BICERFAOREVHWC LI B L BbNSE, THabERE
IABTAD S DT B KGR TIEEEMEEOW M - THeT Sh - E8BRTH:, &
HERNBZEPTELDIIH L, RSEEIFERTH 5 SR TIE S EBREAT
WCENSERZ ) DI X Y RAS NS ERFERIRL Y, HUESICEELTLE
RICIBEAN G ERDPE LD TH B,

LRLTWE &9 PAH 3= b, BUER L 2R T LYV EELWE~EELT
LUREEAHVCHETH ), EHO PAH #FISHE L T 2% - BAY—HIcow
T, EDLHBHFIZENTZT O PAH FEALL, MERFZITERT 20000
TOWEDP LR KDLNTVD, LALEODICI, ThEcidhshTs
Bhrolo K KBIRENLEREM T TOEBRCRBEM L EBRSATREDTH %,

1-3 FEREWNRTORTRWEICHEBEEN PAH OF - BAY—FG
kﬁ$fuPM1@ﬁ%ﬁukﬁﬁﬁﬁ%mﬁﬁénfmétw,%@ﬁﬁ@%

% - BRI EO PAH % SUSKE & AR TR E L TOR - BAY—KIS
VEEE LD, TOR - AR RREA TR T 254, FETHEER



BRISICEEERIZTEEZONBLUTO 6 oTh5 1 (1) HHFSN 5 PAH O

(MO BREBHEORE 2 &) , (2) PAH 2T 20 F0ME, (3) PAH ¥
FOREE, OHRBHOFES LR LOEE, 6) KSEHEOME, 6) KIS
. TNENIOWTEREDOMISEE THWONTE D DR U TIch<s,

(1) B9 5 PAH ORI L RE [ 1 -1 THR8 ) KEFIZId4 2 PAH 2%
fEL, KREFERFPICENZND T~ ppm DEBEETETIATVS 0, =
NHREADERYLRE L THEY, K- EARY—KISIZ L 5% PAH OB HEE
REFYOTEE - W& (S 2Mb7:0123dH 2 PAH % BMCHW R0
BTHbH, BEDHEIZIE PAH 2 HIMTHW b DL EEROBSWH\ b 058
HYFETIREL Y, F75 LUDEEICE 02, = hidk&id PAH o
MR (K 1-2) PN L, BILRISERYAKEY, /v, IVEVE
IATNMELLHMONIZDDTHVFEH LT VI E, 1- = b 0RAEA BT 12
FENDLZPOT L=V THEWI LR LI B, 72721, T7% L VKA R
FHTOFEIIINE L, TRARTKAFCHFELTVE D LEZLNTED,
PAH OREH DK - WA — S % EHG E KT 2 DL AR TRETHL I,
B2 M 28112id Kamens 5 26200 wood stove DHER H 2 W IZHEEH F 5 2D
FEMATRHO L) ICREBFRTF2Z20FETMATVEHDONE L, OH4 PAH
Dyl FFIHIH SN v, 05545 PAH OREE ORI IR R Tk o i
TEBT L L0 BRE DN TICHB SN RECOR - BRI — IS 5880 7 &5
AREBLBERTEHEL 22, LA LEMS PAH AR TR ICH 8 L 7Kg ©
BRI IR PAH ANV 2 THEELTWABA LR CICR Y, AT OME/E
HIGERY 55 - BAY RIS ICHFM 2 R E2 B2 LIETERV, 12000 b b
T% { Oty PAH OBBERE I LRERBEICHKSNTE Y, k0 PAH O#E
REZBL TS0 Guillard 5 22X 25574 LY ORBILOREE Wu &
Niki2t2 5 L O Cope & BIL BV Y DT NRHTF AT L~ b L TOY L ¥ OBLO




HRENHATH 5,

(2) PAH OHAERT-ORH : PAH IZE YW ORELBBEBETER S, SRR
mOHF AL LTHHENLD BIEHESN S I120 > Th - RIcEH, HiEshs, o
D1OPEL L LDEFALBETHHLENDEAZARTIFIA Ty v ahbntEibh
Bo CTNOHIBEIRKELTE A DEBBILIH SR> T WD, ZOMIZd PAH SHH
ENTHFTICIE T BT, HBNTFEOHERE 222 LATTE S, BAOWZETH
WHRTE/DIX, (a) wood stoveBDRF 4 — VIV YTV BHLDRAR, (b)

source DRLEDELADT AT v ¥ a BB L) FRERHELIZSD 339, ()
BEPARE LTDH—=FRYTTy 7 838, () FIGAMMHET 1 Wy —, Fonra—

FLIZT G ABHET7 A WE —H BV TS AT — b 836, () 74)F—Thwilfk
ELTOYYAFNRT IV 88-0TH 2, (), (b)id PAH QPGB EET
HHIERERLLDOREDN, RAWTH 220G SIS RIZTTHE B,
I EFTEY, T/(a)Tid PAH 0%, BEOHIBEISTSICTE LW OEED
WBAEAE L < % 5 b be RSO B0 C oM H 5
CENTEZPRENEAW TH B 7O H R I Rm IR T 20 (d) 1
RS DFIE~DEBOBFIE L T 5, (e)IZEHO PAH OS2 E2 o &
KIEE L TWa YD, BEROAESTUSIRIZTHELRLZ LI TE LW,

(3) PAH fBFRRF DR © Lk d X 912 PAH 13EIRHFR D & S ARIREE TR &
NZDLITHTKWE LICBHET 5, BEOMETIEZ 0BRE OB ERL T
PAH DIRFS % #5iRd 5\ ILRIE T CLMP SR T~ES - 452 LIC L V7o T
W HHGE 18193139 PAH ORISR T2 B S0 bnit 2 8L+ 2 HE%
W TW BT 17283040, 2 LT wood stove®R 5 1 — ¥ )WLy Ty BODOYEHE T
(real soot)  ZED FFHVTWELDOHNH 2, Lo L, ERLLICKEICHENS
PAH O, REZHIHT 2 L) PAH I FRBOBICRETH Y, S5|12%
NENDHEDFIE, RESBHLL TR WD, EOFENRRATHAPIIERT




2o LIERIETE RV,

(4) oA MS L TR ORE | KA TO PAH 0K - BAY— RSB
CERERPEE BOHRTOV EDICROTERELD S, HRETRARTOWEZ, B
1290 nm LD ERDOEVIHIZE S ENTWSE, ThIZE ) PAH D 2122, Zh
12555 < —THIH O DAL 1315, NOg DI 5 D O3 DK, 973 L% L DRSBTS
52 EDBRFISREROEORERICKESHEE L O L RBESHICTFETE 5,
HDHAEIHB L ER 2 > TV A EEOIFRIZBW CIIEEKRBLT, 79v o 5
AL, FEIVT=05 2T HDINIEINT v 23— % T BI5E81E KEEIDEIRIZ
AnbhTnbd, L LARIGE AWM CIOGIE, BEHEo BeEB ik
EAT290 nm PLETHL I ENRRINTWBIZTER N,

(6) FUSTHRDHM : PAH DR - BMAY—KSIHEZ RITT L TFHEENS
SAHBITIZIE Oz, NOx, Os, SOs, HoO 2T HND, 5D HKTOET A
Eizheh, #21%, 0.05~0.25 ppm, 0.03~0.2 ppm, 0.01~0.02 ppm, 0.5~
15%Thb, TNHDH B = b EERII OV TOREIZIZ NO,, 2 NOg 254
HElb, LM LEHEOIEETIZIZE A LDL D) PAH OBARICEELTHS
ORI BT USSFIRIZERENER O F 2SR U A 57 W2 X o T
LAHHRER D Thb, ThbHOKFTTIE PAH ORAEEILD L dEELS I
£2LENTVE, LROBRFDEZETCEHEALZKEERARE HVTW B HEICI
Kamens 5 %202 X % wood stove DHEREZDF FHW 2D D H 5B, S 1L NO,,
O3 %\ & HeO DiREED PAH WA HENDOEOHE, LU NO: 280 EHAT
TOZ MYV YEOEBIZOWTHE L TWAS, NO, # il W-Hkifid Hisamatsu

59, Pitts 5 39, Jager H MILBEL UL EIZOWTOREND S, BTHE L
TORISIZIE Jiager LD YL OREIEOWMEDH L5, 1- = O L DA S
PR TH D, HEDRICOVTHIIBIILE VERII R SATVRV, 03 VT
I Pitts & 35495 Grosjean 5 302X ) O3 DANRE L7-BE DO EIRE X



Wb LPLEBRWEREL TV DL Pitts & WX 555 A7+ vy — |
<0 BaP 26D 4,5 - TERF L FERDOMEDHATH 5, SO DF - BEARE—IE~
DRYRIT OV TIE Hisamatsu & 02 & D) NOg & OILAFRF I BUS A Bl D28 SR AT
W EHPHE SN TV LDATHMIZAATH 5, RIRFHEKTOKSZ2HEL T
froh& - BAY—RISOME I Kamens 5 %2012 X 5 wood stove 75 DHER,
WF%Z0FTAVZL DL Hisamatsu b WICL 25 7 0 HEF T AMHET £ 1
7 — LYV YDOREHH Y, PAH ORBAEE L ISEHADERE L DM OIEDHE
PHRE SN TV D, UEDHIETHW LN TV B KINDFHBESTOWREIX 0.05~10
ppm TH Y, TEAREL OBREOHUMEADEZEDOI T IZHEZEIZ LYV R 5T
5o LAL, PAH BAHEE, UGARMNEOBREKEHEIECHRE SN TES T,
C DRBERSK & DRI BT 2B O BEHIIH S 2 Tldz v,

(6) S imBE | D Lo SUBDOEE, BEISHEL RIZTHRTTH 5, NHEET
BOFIMISHITNC L ) R Dh, 293420 KICZFDIFEAELPEINALLELZLT L
NTED, LHLEHED PAH O FHE L TOR - BAE— RIS OBFFE TILiREE H]
WefrblhrolzbDh% v, Thid PAH ORKPIG 2380 L RS CldEsE)
KEHHCIEHMTH L LENENDICTELFML 2RI L ok ick 2 &
EROND, REDEETOREEIT > TWADIE Kamens 5 AT - 7-HE] s075E—
DHDTH b, Kamens HIERNF ¥ N —-FERTE LADOKIE % LB L7725, 54
BRF, FREZOTTHV20, BEOHREITZ PAH OFM L EHOSEOE N
WCRE CBN, BURIREE D SUSHE L W INEAO RIIBM E N o s 0
DK ERS 0 BEAE ORS¢ I3 RHR M 2% IR O $I81134TH 3, FUSIRAEIEX ambient

temperature & S TW5

1-4 AEROHM



1-3 F TR &) IZBHEOMFFE T b &M Z 2N ORHIZH-T  FBED
FhhT&. LPLIZL AED DI, NTFRWEICHFINS PAH 0K - BARY
CERBIEOWT [ED L) RBAICENET PAH 2584 L, M7 ERT 5
O] EVoEREHALPICTLIZLEICERBELTVRS LTV iV, 20020
FISOEREIZOVTHRLNTWAHMIZITRONZdDTHY, 2 PAH LY
HEFEOBWERPETHL = PO T L= DEFIZOWTIHITEA ERBHE V- T
L\,

ABRETIEZ DEEZMD ZENTELLMHERTEL, TOLEMT TORFLER
FNRTIT) 228 ), EELHLEWE PAH OKET TORSE - BHER I T
BAEETOR - BAAY - FGTAHZ L 2#HHTL, EHICCORBICELs=bO
TL=—YOEREHLMITHIEZ2EBME LTI,

S DD RIZERORGES L OFUHICEBT 20O TIER L, 1-3 T
725 - B —FUSICEE T 5T OF 5 % RIS T X 5 7230 OB % BEF %
L7z TOHYLE)NREIXI LTI T4 aF—BL U —% — 5 -8R0
BEixEL 298+£2 Kb 5H\\d 3012 K TOIRIZERSEMEL L, ZHUHADLT
D5 DR - BAY— Sz 5 RT- & LTHRE L7,

(1) #HFSN 2 PAH DR
(2) PAH 8353 28 F O FiHE
(3) PAH HHFFRLT- D Bk
@) R OFEL X L% E
6) RISEIS MR
(2) FUSTFHSE T O NOs DEEFE
(b) NO2 DIV ) SIS 55 B4R DAL
AW TR L2 BBREM L 22 e BE Ll 2 DTk 5,

10



1) #8535 PAH ORIHEBRE (PAH L LTV V¥V Y (BaP) , 7>
(CH) , LTI N5 7> (FL) (ZhEhoff#Ezl 1-3 o5 Y) 2%E
i, KRR TR COMRATELSREC (M 1-2) , 202 ool d KA R
WFHIZELEIENTND DLDTH ) LZHPLE - BARB—UBIZonTidizE A L
MAMEONTVRWI L IZL o7, HTFIRWE~OHFIVThO PAH dHER
EOBERD 50%EEL 25 L) ITHE L, 54 PAH BX U7 OEM PAH 7F
RISiCEES LI S BRE L,

(2) PAH DN T OHS | SUSOIBRGEM: 2 T 2 7013 E ok %
WHIEPLEEEZ, FTERUAXNTELTDS T 774 F & REREN T 12
L CRONDEBIUROBAWZ HCTHAEFEZRFE LZ0L, 27¥ 075 —
THiE L 22 KRR T 72 & OBHERT- b 5k & L€ B WIMEAHE 12 oW TRET L
A

(3) PAH {HFFHT- DB © fifETH D HHFFT 5 PAH IBIELZHIB LR, 64
RIFKICE D) FL 2 HGFBTHTICRE SELIEDNTERTH D LEOME 9hH 2 =
EDOERDP SO OEREC LY R 2 R,

(4) KRR OAIES & CREGCOWE | BB %17 EBRFFRTIR (2) BELA40t
DEREBEHHT20bWE Y32 b—-vay, (1) F#HT270vLR 8%
LR ONDWRFRDOKOBFOVTIICEE 2B HTRESNS KBEOMEII R
%o REED SEIEOTEE D SO RICHET 5 L P FHIND , ERENRT
Hw 6 5 SESMVISIR & &4 GRS, SFKGUT, ¥R/ V7 -2 507, 79 v
7740, LY -0 ENTW S, 2REN ORI A
HY, MEEMICLDBESNDE ZEHEV, WEOPDRBOARY MVE 1 - 4
VRS o ABFIEATEE L7k HEICEIET 2 KB ER DB LA R M VgD D
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Table 1-1. Mutagenicity in Salmonella typhimurium TA98 with S9mix and

carcingenicity of PAH a
PAH Revertant / nmol(+S9mix) Carcinogenicity ®

Benzo[a]pyrene 12.1 x 102 +
Benzole]pyrene 0.6 +
3-Methylcholanthrene 58 +
Chrysene 38 +
Benzo[alanthracene 11 +
Fluoranthene 0.18 +
Pyrene 0.02 -
Anthracene 0.01 -
Phenanthrene 0.25 -

a From reference 5.
b+, carcinogenic; +, slightly carcinogenic; -, non carcinogenic.
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| Table 1-2. Carcinogenic PAH concentrations in environmental media *

. Number of Median Range
Media sites/studies concentration concentration
Water ng/L ng/L
Surface water’ 25 8.0 0.1-830
Ground water 10 1.2 0.2-6.9
Drinking water 10 ' 2.8 0.1-62
Air ng/m3 ng/m3
Outdoor

~ Published studies 28 5.7 0.2-65
"~ NPNCc data based on TSP* 85 2.6° 1.0-148.0°
New Jersey data based on TSP* 27 4.4 2-9d
Columbus, OH* 12 13.0 2-75
Indoor
Clean office 1 1.5
Homes (Ohio) 9 8 0.6-29
Homes (New Jersey) 10 o4 1.0-80¢
Homes with tobacco smoke 4 13.0 7-29
Rooms with tobacco smoke 3-23
Rooms with wood stoves 7 3.8 2-13
Room with kerosene heater 1 15.0
Room without kerosene heater i ‘ 1.6
Soil mg/kg(dry wt.) mg/kg(dry wt.)
Forest 16 0.05 0.01-1.3
Rural 8 0.07 0.01-1.01
Urban 15 1.10 0.06-5.8
Road dust 7 137.0 8-836
Sediment
Published studies® 65 14 0.003-232
NOAA' status and trends data 148 0.1 0.002-13.21

a From reference 6.

b Biased toward locations where sediments or water were contaminated.
¢ NPN: US National Particulate Network, TSP: Total Suspended Particulates.

4 Total carcinogenic PAH was estimated by multiplying reported BaP concentration by 10 (see text).

¢ Associated with the indoor air monitoring program for Ohio.
fNOAA: National Oceanic and Atmospheric Administration.
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Table 1-3. Mutagenicity of nitroarenes in Salmonella typhimurium TA98 and

TA100 in the absence of SOmix*

Revertant / nmol(-S9mix)

Nitroarenes TA98 TA100
1-Nitronaphthalene 0.3 32
1,5-Dinitronaphthalene 33 94
1,8-Dinitronaphthalene 2.4 6.6
2-Nitrofluorene 38.6 12
2,7-Dinitrofluorene 2,282 64
5-Nitroacenaphthene ‘3.8 not available
2-Nitrophenanthrene 128 62
1-Nitrofluoranthene 74 124
2-Nitrofluoranthene 930 781
3-Nitrofluoranthene 4,668 2,156
7-Nitrofluoranthene 544 989
8-Nitrofluoranthene 16,381 1,501
3,4-Dinitrofluoranthene 4,117 3,270
3,7-Dinitrofluoranthene 123,224 24,820
3,9-Dinitrofluoranthene 103,660 20,790
1-Nitropyrene 467 119
2-Nitropyrene 2,225 742
1,3-Dinitropyrene 85,850 30,048
1,6-Dinitropyrene 126,000 12,159
1,8-Dinitropyrene 265,966 55,420
5-Nitrochrysene <0.6 <27
6-Nitrochrysene 118 185
‘7-Nitrobenzo[a]anthracene not available <0.6
6-Nitrobenzo[a]pyrene 233 4
1-Nitrobenzo[e]pyrene not available 45
3-Nitroperylene <30 <60
4-Nitrobenzo[ghi]perylene <0.6 <1.0

a From reference 7.
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Table 1-4. Mutageniéity inSalmonella typhimurium TA98 in the absence of S9mix and

carcinogenicity of oxygenated PAH*

Oxygenated PAH Revertant / nmol(-S9mix) Carcinogenicity®
6-Hydroxymethylbenzo[a]pyrene 2.70 +
Benzo[a]pyrene-4,5-oxide 295 +
3-Hydroxybenzo[alpyrene 111 ?
7,8-Dihydrobenzo[a]pyrene 20.0 +
Dibenzo[a,clanthracene-5,6-oxide 5.30 -
Chrysene-5,6-oxide 2.20 ?
Benzo[alanthracene-5,6-oxide +
7-Hydroxymethyl-12-methyl- 30.0 +
benzo[a]anthracene
1,8,9-Trihydroxyanthracene 16.0 ?

* From reference 7.

® 4, carcinogenic; , slightly carcinogenic; -, non carcinogenic; ?, obscure.
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Figure 1-1. Typical polycyclic aromatic hydrocarbons (PAH) found in airborne
particles. Abbreviation of each PAH is designated in parentheses.
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Figure 1-3. Structures of PAH investigated in this study.
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EREREL 720 ARICHWRFIIMT O 7 BEOERN T T, WIFhdYrouxy
vERVZ 24 H B LDV v 2 2 L —HIEIC X 2 268, BAIFN 393 K TOWRHE,
B L2 79774+ (Fluka 8, #F 99.9%) , BIL7 VI =v A (R
INBMEFE, [F99.99%, «B) , "Bty 1% FEMEEE, M 99.9%) , ML+
v(AV) (FOEAZER, [ 99.9%, 7% —¥R) , M LT (FOGAIRE, 7 99.9%) |
BAL~ 72w a (FOGHEER, [99.9%) , BALA VS o A (FOGHESR, F 99.9%)

(MERZ TR UHEITCORRE) o HhE LTHET 2L L 393 K ORiLESE
DFFRF ORI L FE 2 - 1 IR Lz, WERTRNER, BRE@2Y Ty
ERCTHBREMNEEE (27474422 24 Quantasorb QS - 18 713 H
A~VEL BELSORP 28SA) TTV, WEREHEIE BET B X k7,

BaP F721d CH O FADOHEFHIYTOLHIZLT 5 pmol gl 125 L5 12
fio7ze $7bb BaP $7213 CH DY 7 01 X & 2 ¥Hi(1 mmol 125 mL & A4k
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75000 mg R E /T T2 AN, MEBAS B CHNAREE 3 M
: y:"”“:“ft@gvﬁ'a‘\% VIART =T =T NHEHEL LIS, No&KFK T, 318 KIEEFEOE
TR LCRE L, 5N RN 373 K o 1 BRI L
EAERICHY RO, LYY A SVAD DT — 5 — TR TR L,
ﬁm:mwz) ETIDTV T — 8 — IR L7 BB ORI BT LTV iz
NI EIEOE X AW a2 —E T SEA 2010L, MIEEE 50 kV, K&K THl5E,

 dead time ~ 20% & %2 % X ) BRI A BE) TEEDO Y — 2 w2k CHZ L.

%7:, PAH 2B IHB STV 5 2 L B X RETIC PAH 254 L 2w E & 33l
HRDEIICL TR L. T4bb, ARLAMNTE 5 MEOTEORETRY,
RERIZH LY 7 naxy e vy vy 7 2 L —ihlF 71383 h i, Ml o
PAH @ GC - FID £7213 HPLC - 3060 CER L, B SN2 EESVTA, LD
bDb 5pmol gt (5 DORIMBEDEEREIT BaP 7%, CH6%LT) THo I & T
ﬁ%t,é%K%ﬁK%%Ltﬁ?twaﬁﬁ@ﬁﬁ%3Emﬁ:tﬁﬁﬁbto

(& 15 OEHIBEEOEEREIE BaP, CH &b 7% TF)

FH L 72 5 pmol gt DIVFFHLT- T BaP, CH OHHEHEIL Guillard 5 39937 4 L
X LT EI LY FHE Lz, 2 OFEE, WOk T d 202 60~70%
LA M7= Lt BaP, CH L DICHESTFBE LTHTICHESATVS B
DERL LT,

2-2-2 RNFIEFEINLRCVaEL Y, 720K - BARY—KE

R EAY—HFUSIER 2 -1 1R L &) RBEEB S FV, 7 —ar 54
YaF-FRERE -5 —THIEITAZ 210k D 30142 K T o720 $77, SGHAGT
PS ORI 3 & CEN T TfF 5 72, BaP ¥ 72i% CH #8712 200 mg %7 70> 7
V= MIDOELRY 7074 0% — (7 FEANVF v 2B ER PFO50) Fioi—io4
M, /8 Ly 2 ABORISE A UCRSEERICEA L7, PAH ffk T

31



e R 2 BERIDLERZEHER(>0.05 Pa)l, RPICHAE LTI B Bk L
fzo 22T 10 ppm NO IZFRE L7 RIS FHR 2 LA 101 kPa & %2 5 & 5 123l
AL, BEEARSUT (7 +BERE USH - 250D, A max= 365 nm, SUSESHNME 120

 Wm?) TOTERMONIIC L )& - FRS—LS 25 o 7. SIS BRSO RR

IS T=varFa—7 (FRFv 2B NO-HE) L3y a2 V%@L T

 ERLIRY SEED LT 2R Y NERORENET R (TR TR & 7o AR

#! 50 ppm NO2, N2/¥5 ¥R, >99.9999%) L EFIEH A (Ny 0., >99.99%) % H
W, IX¥FVUTT v yN=TH—IC L BB OBSIRER L 3¢, BRKHEA
RE UL L Lo NOREIMAMAIZ & 5 PAH BAE, A BIUROZER 2SI
ZERB LD, HWRA TOTERED 50~200 fERETH S 10 ppm & L7,

2-2-3 ZEFFHRRACKES X ORISR O

PAH, RUSHARIIBUSHEDRTF 5 50 mL 7 & b= b ) )L CEBE I L7,
AE B R OB D 5 B0FHERE (H I BERTR 05P - 21) 12k VBT 448 L,
LEAE 40 mL 20 —8 ) —T)NRL— % — |2 L D REEN L, No S e L,
TOBRNYEY 1 mLICHEM L2 D OEGHIEE Liz, PAH, FUSERMIEH R 7 0
~h777 (GC) - HESHET MS) (HABTFE HX - 110A) % EIE— FTHV
TR L, GC (HaLEYFHTHR G - 3000, KEHA + ~LiiH8E (FID) {45 L U Hewlett
- Packerd ! 5890 series Il plus, 2% - 1) Y#Hi3% (NPD) fI) #HWTEE L,
WIRBHERIS YA XY ET Y —H 5 A (J&W 8L DB - 5 %7213 Hewlett - Packerd
S HP -5, HP - 5MS ¥ 7-id Ultra 2, 0.25 mm X30 m, df=0.25 pm, WFhOH 5
ADWBARD 5% phenylmethylpolysilicone) AV, A7 v b - 279 v kL AIEA
RIT & 2 FHRSMT IOIERE 343 K, 1 5MIRH, 573 K £ CHREE 7 K min- CHE,
15 U T o720 272, 715 ADKILI & D A B ORISHILENS 5 7o,
RISH BN ¥ — 2 OFEIZIE, Arey b O, Pitts 5 7% PAH 8 X 02 0%H

32



 OREISH LT o722 b L 0 PAH & ORISR 2 BaP %713 CH Ok R
o EREEICL T,

9-3 HRLEE

9-3-1 NYV[A¥LYyOR - ARG
” 10 ppm D NO» % FL¥2i 225 (BT, 10 ppm NO; - air) HCORLLET O 12 i
BOEIZ X Y W7ok ECAHS AT 1 Vo — E OIS 8 Rk
= AR, R EBER L7, BIZIE, AlOs BTt 211% 2SR, 6- = b1
BaP, 1,6 - BaP ¥/ YT 2N ZNIE 6.2%, 4.1%TER LS, UL, BEHIC L
5 SHE L FUSORES R ) & TOHALTRONAZ L 25, TR T O RS %
Kerd L7,

HRHBFRIZIS UC BaP OB, 6- = b ik, SBELAWOLRIE SN,
2 - 2 WZUMRDORF D b DM B OB % GC - FID 20~ F 75 A %R,
TNENDOLEWDRER GC - MS %\ Tfio7, [12- 312 BaP, BaP ¥ »,
6- =MW BaP DYRAANRY MVERT, M LTI A2 M+ ik BaP Tid
m/z=252, BaP ¥/ ¥ Tld m/z =282, 254, 226, 6 - = | T BaP Tid m/z = 297,
267, 251 THHLZ LW bbb, TOMICE /L FOFIRFIFIRE I, Je ¥
PE AR, V= b0 ROEROEFEOMR L T NENDOST A+ > miz=268, 284,
342 IZDVTDNYAZUR M AIZTHTo72, M 2-4122h5 L BaP, BaP ¥/
7y, =PMEBaP DGFAFVIIOVTDRAZ U M TS ARFT, WFROL F ¥
KOWTHE =2 I3BOSNI N miz = 268 I2ALN 2 KDY — 713 = b otk 7
TIRALMAA Y= miz = 26T DFMIKAF Y LX) VDA F—T 57 A2 b
HROE -2 Thotze 77, miz=284 TOV—23% ) V5FA F ¥ V=2 DR
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 AAYE—ITHY, SHlimh= 312 CO2RDY S HRRY h VAR E
97TV FRRTH D AR o f COES CE S = b U, %0 v
’ uﬂ@;bmm,@mm%@$&%m&#otoit,:@ﬁﬁfu:bnmt%/y
 OEMOE =2 BRRVEEEL TV, ShbD 757 A M+ Y IZDnT D

22U N ITATORERTTo, M2-5 =IO 2-6 2% kDL D

 BFT. H2-5Tltmiz= 297, 267, 251 DA YR TIELB Y — 451 Kb D

DB, COIENLIDE -2 X1 EEDE) = BaP HEDNLDTH S
EhPY, EHLIERAARY MUhSLIDOESE6 - = R THE I Ebho
e B2-6Tikmiz= 282, 254, 226 DA 4 VIR THRARS V-2 43 KBS
EWDPLe COTENLINLDE =27V FRS BaP ¥/ VERODLDTH Y,

 BEHOF ) VPR LI ENbYS, D 3HRDOF J i Pierce 5 ®I2 L 1R

 BEEMTVBARY PV TH 2 ERD 1,6-, 36, 6,12-BaP ¥/ 20

8OTHEE Ltbhole ZNLIICHIHTTING = k 14E, % Y EdRTic
BEFSIUL BaP 0 NOSHET 0% - FITRE— IS & > CA et 5 = & 5%, AR
EDRUBTH S D E o o0 & b IE SIS DAERIMIZ TS KK RER T COt
EREESNTYS b OTH Y 1, =0k - FAE—ERIS BaP 0k S
ﬁb:%ff LTWB ZEMRME NI, —J7, 6- = 1 BaP O, 6 (7l h VK=
ENAo7BaP ¥/ Y OEBEDPE SN L3 BaP O BRMEN 6 i THD - L
R, & - AR RS TO= F uft, BALRRb EGRIHS 9CH b
b L CRBEHECH D Z 8 BBk o 7

Hwizig & A L OHE ET BaP BRAE, AERINE LY 12 B OLRE ca g
VB L7 BRALBUS AT B RIS Cd o 72 TiOs & = b E{LASE S B KIS Cdo o 7= Cal
BHEE L7 & %0 BaP BAFES & RS AR BEORIE(L S 2h2hE 2 - 7.
2-8IZRY, TiO: F Tt 2~3 RHTHEDIZH L, CaO _FTld 24 E:EILL
L& BaP BAMIEIC K & B ERAB SN, BRI FOEL ) b5 b
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 prEabR
 eRAHMEETO BaP OMAE, = bk, BLARMORANE, B
2R, EEOMAC ko TR 142~88.8% L A A D, REEHT
0977 A N ETHIEHMEOA X b S AEAN S o T S U PAH & BT
BT & OREBMMEIC L5 PAH OREL 20200708 2 b, —J, = ok, F
o "/ YEROWROIBRIZL BN T ZFNZN 10.2~36.9%, 2.1~584%THV, * ) >
AEDIRTOENDT PR E D572, FHVZHEEO TR MgO & CaO L C¢= btk
0, TiOz & ZnO L CRALE B OINES X UBIREAN T2 72 0% e b b MgO & Ca0
~bETid= bufedt 80%L L, TiO: & ZnO k- TIXERLASH 65%LL L% 577, AlOs
& Si0: ETik= b ufl, BILE DICH UREICE S o 7248, 1HEHEIE AlOs 25550 7=,
COFRTO= LI 1) NO2 2 & 5 = b rdl, 2) BT IR 2 Mz L 2 =
hofk, 3) FLR YL Y OSMISTHRE SN TWS OH % LD 5 V% )L & NO» DAt
e BREERRICE b= b uft 9L EDEZ NG, 77, SHmELEWARICH LT
X4 TRV EICRLNINIBET O 0212 L 2L 29, 5) NOy DAMRIZ &
DERY B 0312 L 5L, 6) OH % EDF D hVIc X B b7 EAVE MRS & L2
Fohd, Thom) b DE DZVTFRS 6- = bakdb 25, Lal, T
B L7 REBR DR A 4 v & U ORI TR S h, = F ofbic 5L 20
ARTEBRISAERE L 7-ABR D ) BEWRETH B 02 &, FUSHED TiOs, CaO B L1
7774 PECERLAWEA T Y OELVEZCTRE CNLOLETH= P ko 2
ND20%UTFTHo/Z LA EDRTIE Q= FLIIEE ALEL L v e
AbND, F7z, NO OISR & ) AT 5 0312 & 2R 1E BaP & Os DR
BRI TH D e FOF VB I 4,5 - THRFD F OBEShhdo 72
SE, BIUOsICIXF L NO DWAAIC & ) & 5eF 5 NO 12 05+ NO — NOs + O
THRSh2bDbHD LD B)DFEENEGTH/AENEZ L 5D, S5124
DARTRCFTHOIE I D FREBOERAR S N, § RIS A VTV 725
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 TKﬁmK@5fg5u5@ﬁﬁ¢oH5vwwu¢&L&w%®&%i%ﬂ,iof
| GORBOHETFOAENEEL BNG, AL, Bk NOs & LMD T T b

xR EVEALN, HEUTETE R, —F, HIEE ) YEOH LREIALEH

C RGRBRETHD, R DRI S N T 0B E L HEE LT S L

RS THD, INLEDT L, N TICBT AT S I BaP 04 -

BAY—BIS TIREII NO 2 & 5= bufl, 5U0 VlREEGER - EAY RS
CHEO= UL, BIU O (BELE—EHO) ICLAMISRIZDDEEL L
7.

2-3-2 2JEVOR - BIAY—KE

BaP &5t% ) CH I 10 ppm NO; - air I COREEAET OIS TIE 12 BT b A
C WEETORED TR, EEW ORI EN e h o7z, L L, SLHEET TR
770 TV—= FRECETOHIKLECRAERLNS, 72, SHREEBEIG U C

 CHOBALLBIZTTT7 74 MUHOIBKETE - = huho, 757 7 4 h & MgO

DS OBREK ECEMFIEWOERSFRS N2, K2 - 9 ICRKISHORT5 5 Ol st
BORMY L GC-FID 2 0% + 75 A %5RT, ZRZNOIEWOREIR GC - MS
EHWTITo72, M2-10a 2 CH, 6- =3 CH O~ RAAXZ M ARY. CH T
it m/z =228, 202, 114 %5, 6- = 1 CH Tl m/z= 273, 243, 226, 215 k5K
KRTITTRAL M F I THEI LN DD, F72 2 - 10b 2B RY & Bbh b
SRR (T OxCH) L RFZORALAFE (Producta,b) DY RAARY b L%
Mo THHSH OxCH i3 CH OBHMLIZ & D AR 2 2 LA 3 bhs -1, CH &
GC - FID TR UEWVEEART EE L TER L7 Product a 3L O°b i NIST <
AARG MWF AT ) =% T2 ARY PIVREDP LRV S IVF LY Tho o b
ﬁ%%éh,:hmCH#Bﬁiﬁl@Wﬂt%@mﬁ%?é%@f%%o:@ﬂ%
WRBLH 2 FOSIC L ) CH 2548 A TEMIZ A { hVvbiFCld v, LiL,
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 3Im_ﬂDﬁﬁuﬁwf:@mﬁ%m%@e—a@ﬁﬁ@%mﬁﬁft@ﬁmﬁ%mﬁ
LA ERS, SRR EAE L bbb AR L0 b Y CLRIOK

B DEESNBAERI B ) 2 B0, SHS % RIS R T & I 5 o
LIRTERV, BB, INLEBEHTHZ CH OB Tz drorz, = k11K,

. OxCHOEMHERR LA 0v 75 0% 2- 11 127RT, CH, Producta &

b, /= MBIV OxCH DZNENDGTA 4~ miz = 228, 216, 273, 246
CORAZUIDNTTADI L, m/z=246 DA A 207 b 7S5 AR AHES B0
=0T CHBEYITNE LY -2 8HY, THIZGC-FIDZu~ 754 (92 -
9) ICHFE CALEICALNIZ, Y AARYZ R Vh S I it OxCH DRMAR (BZ5 Sk
ENFLMICASZZBDE 26U A 0720 D) THBHEEZENI7-0, CEORICIE

| BROORE OxCHORE L7z, mhi = 213 DA 43 7 1< b 79 510 bRk L — 2
C DENS VU= HFROENI 720, FDOY— 2 DR AARY V2L BHERE o7

%, SN HAYES, FETE LMol #2T, E/ 2 kDB TIT Ay M F
KRBV AI 0% 75 AL ) BUEORE o720 M2-12 2B Thas Lk
IR BODAF I UR M T TAT—HTHE =21 1 ROATH 75 L bk
LZ=baftid 6 - = bOROATH B Z LW bh o2 ZOM, BaP OBE &R
WICT = ok, 7 U ARDSBRILHBE DL DR 5 17 7295, RER S ledno 7.
BaP [Ffk, YIRS T CRF I SN CH © NOLFETOR - BAY—FEIC L Y
SRS MO, R TR S LIRS L DI LD THL MK b O
T%%o6«:FDCH@kﬁﬁﬁﬁ%¢T@ﬁEﬁﬁ%éhfﬁbwﬂlﬁ%ﬁwt
COR - BAB—IIEA PAH DRFHEHBIZIZES LD 52 & 45CH TOR RS
5IRRENTZ, OxCH 12DV TP ERE DT E R Do/ T {, i o
SAHTH 5720 CH ORIt L DRENITIETE R D o729, 6 - = P afRd kL
22 LIt CH OEBRIEN 6 fiTHD I L FRL, Z0OK - FIAH—ETH=
Dmﬁﬁﬁ%&ﬁ¢f®:bwmﬁm%wﬁtﬁmﬁﬁ?%ot&%i%héo
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 REST OB THA L A OB LT CH A 24 BN CSHEL, A

o :’@JH}Z'EEMS'J 24 REMBICIROAMEICE L2, M 2-1312Zn0 LCo, [ 2- 14 12 Ca0

- ETO CH BXURSERWEDEFEEZTY . WFNOHGE LTS CH ORA i
, 3<,*ﬁ%M50%%uLtﬁﬁ%6htoCMLENiCH@ﬁ&thAE:F
ML EBBDTH oI ZnO LTI, = Ofbl DICBA o 2%, BLO KA
= rEfeEY b7,
- FHEMBETOCHORAE, = buk, OxCH ORAIE, BIRKEE 2 - 3 15574,
| BAROIMKIZ L BN 2.0~27.2% & BaP ICHART/IE Do 1288, B F0 7
T 774 M3 BaP D% & AHICIHERRE X NSV CH B HER 5 2 720 = P 04k,
;, OxCH DIV DIVRIZ & 538132 21<0.05~21.6%, <0.05~7.3% T3 ), OxCH
97f@wfh@ﬁﬁt@@é&ﬁﬁ&&#ot:a$@n%%m¢é#otoMg)a

. Ca0 FTE= FOED, TiOs & Zn0 FTit OxCH DBERENE o720 Thbh

| MgO & CaO ECIE= b EEA 80%LLE, TiOs & ZnO ECIdM{bnedy 40%LLL 4 o
720 AlOs & Si0z ETRE b oMk, BEE b 1o UREDERIECRE S 778, s
PR ERMOIEILN S o 12y ZOFCH= h LI BaP OHE & FHE NO,
CREBENOE T U VBRE LR - B SSICEA O = b 0% S
kR TRONDAMFLAWERIH LT b BaP FIBU KIS F O 001 & 5
LT B = & AT END A, 185 Nt MO AR Cd 2 & & b JEil
DB L A,

2-3-3 RYV@EL Y E2 ) LY OR - BAY— KIS TOHKSE

M7z 2 D0 PAH, BaP & CH 0%, - FAS—FISIC 8% B L2 ZIKO/EH
W, 79774 1 Cid PAH & OSBRI & 2 R5E{L 02, TiO, & ZnO Tidefil
PRI X 2L », MO MgO & CaO Tid= b At kD & DB DI B DR
& 9% 5\ 13 PAH ~OB T, 7 LT AlLOs TR S T\ 2 PAH O % FF v
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S YUHNOERBOBLETHEEEX NG, A0z L Si0; LT hufl, BLo®

oM BaP & CH TR%E 570 216 2 50 PAH OfEETH= | 1o
| pEMPRRAROTHS D, 85I, WKOMEIC & 2RO EEDEROEEIL BaP

| citkE < CHCWNS 2o A, ARMIAClE BaP & CH (2 RO HKARE At

:& A5ﬂtogmximﬁmﬁwﬁﬁéPMI?E%@EW&ﬁﬁﬁﬁ%ﬂtitd»

 NO: FAET ORFHE L TOR - BARY—HEISIC L5 PAH o= uft, B{Licid
| PAH BHOMEIF TR (AN PAH B X H AR 8L RECH 2 - b

#RLTWD,

2-4 FTEW
ARETHONIRRDPORDZEDFH L E 2077,

(1) BaP, CH iZ&BEM LYk T 12405 S N7 IKEEC ppm LUV DIEEED NO» % 2t
ERFMRPTONBINC L 2K - AR —FKIS %S 2, CORSICE Y, WiFho
PAH» 53 6 - = b 0k EMEICAWI BT 5, PAH O, Akl
BaP OJj7% CH £ ) b K&, ZOXRMIBHEPCHO= b ufl, MLz 2 Kk
EXIET B,

() BaP, CH & b2, 4 BIURISIBAR T OMEIC X > CR2 2, HEkD
BAIZLBINLDEMOKRE S, ThbHIEMMEIEOREE BaP 2SCH L b L5
EThH5,

@) EBM A DRI 2 DD PAH CRBETH B, Thbb, TiOz & ZnO T
RACERH N {, CaO & MgO T= MRS S CERL, %512 AlOs & SiO: Tl
RILE = P O AREICRZ 2, 79 7 74 F ETIRWTRO PAH T RAEHVN
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A TS PO BaP OICEE BRI & AR Ch o 72 e 757 7 4 |k
RIS D1 EHL SN,

| YA T T OEBW DL IV D) OBEFE TN, Z2OHT b O/,
é&?%é%@ﬁzﬁmzbi%h{*‘h NO: L DRIER TV H WVEIE, OfZFhd Osl A o)
R CORRIERER) L ORISOREIKE S D LHE SN S,

() NOHHAE T TSI L 1 WA A DA L, 2 oo & 4
o PAH A, AR L DI I D Ao oy & DE & 1 PAH 0
- B RUSICBY 2 BT ORI, NO; & & OSHIEE DRI S v
TE Db PAH L OMEARICBWTHEHNS Z L 2R/ 5,
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