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1. lIZLwiz

BRERKH COHEEYEORNEL, #FABRERSFLE R TENIZASHBELTWD
WRERNER T, BABHUNEHRICIVITbRTWws, BEJIESICE 2HE TiX, 1 KM
T L OEB R REKIEREMEORE I/ O DD, BRERSEA 2 EOMENGEED
%ﬁf&ﬁ%’,Lﬁ%ﬁ%ﬁﬂi%iwm%%f®m%ilﬁfké —Ji, Ny
T T T LD REAGRYEORE TIX, FMOMEDREWRIEMIZE SRRV,
yy7%/77 IXHE DO 7= DIZEIR 2 B L 77, B0 H20 23 bl i £ {5 C 22 72 72
BZ < DIEEDOLGFITICRE T X, @E’Jr@tiﬁlfﬁ%ﬁ% T HI1ED0 Dy, L T OWE B
%f%éoik,ﬂyyfﬁyf? LR D RKIGRWEORNEMIL, *O%EEFEL T
PCHEME L7 ECRIEIC VR, E@J/EIJ““”” X AWEMEICHE LT, WEREITLEEA
DN HEDTH D,

COWES =T VT, Ny v TH 7T —L LT CHERN S, &WORE R E
AEOBEMIBRERILEMNY L 7T —l2onT, Y77 —0FEH LG, RERKTH R
WIBGE OWETTE, KRTRE~OBRE FEEZR~5 L b2, MEREICHET LT
— X2 LB ERE L TRE L,

2. V7T — 0L G
2.1 77—

B RBRHIEEAY 77—, D FIEBOREEZ AW FHERGF KoY 75 —T
D, TR EE, WERRBREOESWELPLEWF~BET2HR2TH Y, Fick DILHK
BN LY I RSN D, IR OB %Ob\t%%jﬂf (WERBE ORI
£ HE) TR, WMEE WEBRHE) PEEHEREICERATLIZEEFHALTWD, o
i, X1 \_mﬁ"ﬁ/?f&k@%*fﬁéﬁ’ﬁoﬁ@%ﬁ{ﬁ&Hﬁ%’%iﬂ ‘i‘fﬁﬁﬁb@ﬁ‘b\o i?‘:,
X 2 IS 7T =BT 20 FIRBOBANE R LIz, 200 FIBOERICE T
% Fick @itfj%ﬁ(%*w’ﬂi HNLFER t (sec) X720 O HALEAE S (cmz)’C@fF@’féf*%’@bi (H
VT T =BT DT ARBRYEREE) J (ag/em/sec)lE, EEXNK C/L (7=72L, C:
EE mol/em3, L : JEHE cm) [ZHAIT 52 06 OQRXDBE D 2o, ORI fLHE
HifE A=n-S (cm2)Z F U 25 EHHEHEE Wit (ngmin)pB:RkEDZ (OKXR), 77—z
TiX, BE C (ppbvITEEE W/t (ng/min) kBT 2205, @R TraEnd, 22

T, BENREBEOLRMELE LT, BT T7—D KT 7 h— L R (R =F L L,
AT v A TOWERALFRICH I /NS B TE 5 E{E L, IRE C % ppby,
HEFFR t 2 min, & W %2 ng TRT & X, HBHIEHKa (ppbv: min/ng) iF@XTH x
bbb,

D (o O
72720, DIiEs FiEBtRE (cm2/sec) Th 5,

J-A=D A (C/L) = W/t -----mmmmmmmmmmmmeeeeees @K

C =0 (W/t) --mmemmmmmemmme e @=L



72720, oldbfilES (ppbv: min/ng) TH 5,

a = (1/60)- (1/f)- (1/D)- (L/A)- (V/IM)- 10? ----- OF:v

=L, fiiE SNz, FlxiE NO2 (gas)Z ki Lz & &, Wik

HIZAERT 5 NO2 &% /89 NOz 7 A bx%%ﬂ“‘x«%—%?ﬁ&@“éffﬁ%ﬁ, D
135 FIEHAR L (cm2/sec), A ITHET O A NILHEAE (cm?2),

?ﬁ%ﬁzﬁ (ecm), MIZ1ELDOHAERE (g), VII1ENLDTARKE (L)

Th b,

— IR T H o B 2 BURHE 4 H kX, L EE Wit (ng/min) X R E C (ng/L) D
B KRR EZHIT DR 7 OW5#E SR (sampling rate, L/min)IZ kBT 25 2 &b, ®
NTEHEXAOND, ILHMHY 7T =D XS ICHNREGEICYH, N7 TOREHHAE & Rk
IZHIEE I W/t (ng/min)2Y SRXC I L, o7V 7 L— bk SRIZ—EDOWKG|HE T
Ry 7EBHLTND I L LERACICAR D, HlxE, WimkE A2 0.785 cm?, fX#E L 2% 0.6
ecm IZBIFB NO2DH 7Y 7 L— K SR I, NO2 D7y FIL#4%%E D 25 20 CT 0.1567
cm2/sec THHD T, @A LY 12.3cm¥/min 7%, 2O X5, V7T —0HE LS
FILEAR S D Bbriid, WMERSRERL 7TV 71—k SRBRODLEND, T,
DT IEEASRE D oo 0nWEIZ oW TE, Gilliland OXZEIC L > THETRD S Z
ENTED,

W/t = SRXC =mmmmmmmmmmmmmssssmmmmm oo ®st

PEBARIY 77—k, BTV AL NEEEERICBET HEEMES L A2 NORiH
T 4 7 a—H— }:LTinE‘L%: TAFERSHD, WD L AL N EEBEERICET A
TIE, MEXGERDGRWEOMEREEWEMM P ORFRIMEFLRE L IZLTLH T
7, Eb\ffﬁlﬂﬁlfﬁfﬁ_&)é& Iz, ZoORRKIE, MEEDREERME, FrIZEEIC
BMELTWLEDThD, I T, IHFEMEOMEIZY Y, RAEOKEELRI) VT
H7010%, WMEZ LAV MORIHEICKTZ 7 =L RELTEHBZBSTZODT 4 7 2
— W —ZHTOIMERD D,

HEE W
1 BB e FE
4 3 W/t (ng/min)

=W 53 E SR (cc/min) X ZFE % C (ng/cc)
HEE W (ng) =SRXCXt

RBERE CXt
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Fick O ¥r# s —H] : J=—D(AC/IAX)
AC=Ca—Co, AX=L—Lo

2.2 V7T —DiEE

W RERIEBENY 77— 3P 2 7 a "o ER T, mAlc 25 foMiEz a3
5T 47 a—HF—=0NHY, —oOV T T —THERNRLETDHIHEYRWE % 2 W R
ETED, RESFER2cm, S 3cem, HINMN 10g &/ E T, ARITHEYIEL
HEHTLZENTE D, M3ICHMBAZRILHERY 77 —OBERZRT, 7T —
ZWHTL5E10E, AEKOLTEEFEERFT 208 R V., BEEFRESFHESZVWEEIC
X, BEKTTEICWEET D, REKORT, Y77 —DERRNELRWEAICE, FE
FWIZHEWVREDOAX v v MERICESBAI, KEKTEL - THLAEEKTEET S,
P T T ARy NEBRDBE > TWD &, SEICRET 5,

B 3 HEHRERIKEE
YT —DEE




3. V)L H—

RV ZF LT 7T —1 HEGRITE S = V& — [ THIRS LT D0, R
ODRREBEOLEICIE, T4 72—V —OFETHPLENLAVIAALTHEZDL AV FEFED
L, MIEMEICREZELIEDLIIENDDLH, MAITRT LT —X, BB ORLED
BAETHLT A 72— —OFETHOENLAVAATHEZ LAY FE2ELT Z LT,
Flo, TOVNVE—IZAT ULV AMTHAMERSHY, SOV 7T %[ TX 5,
WER 72 ¢, F—HAICEEOY > 77— 2R BT IHEREICERETH D,

K4 v —LEfimBRIBAY 7 —COREOKRT

4. WE ik

4.1 NO, NOz @ #l & K ik

4.1.1 =L A b

NO (X NOx-NO2 TR BN D720, E-L A hELTIENO2E NOxTH D, 2
Lo LA MIfilksnTWD, MEMBOHFERMEL LI OEELG L 202X, Hlk
DWET VA MEHT 22 EMEE LY, filRD NOflifE= L A » M, B 14.5
mm [Zf Bk —Xf@EEAKIC, PV =X —17 I (TEA) 10%EK 50 pg
2N X LT w b, NOx (2 1%, TEA10 % & # & A # B 1 % PTIO
(2-Pheny1-4,4,5,5-tetramethlimidazoline-3-oxide-1-oxyl) 7% 0.3g/TEA10%-10mL & %
NTWAEIE B0 ug DHFSNATWS, 727, 250 1 BEUNOZE %2 H8E
L7zb Do T, EMMER, 131 r ABRECKRKBREREOSWIEFT CORHE D
LBAWCIE, HEREEZRATILELND D, £7-, NOxOEHHBZRZOLH AL, oL
A2 MR mETIEEAR (Triton) 10%EEEZ WM L721E 5 RV, 723, NO2 & NOx fififE =
LAY NOERGEER, 235ERE L THITZ,



4.1.2 Zrhrik

NO2 & NOx Op#rik s LT, anhris, 7a—A =7 v a B LOA 4
voouvw MMpiiEERS L, A A7 a~v NoiiEoga, NOx D= L A MIHE;
ENTWD PTIO Bl 7 MMTH A =T E2 528, SHERENLESHTELE 70
—A V=7 a UGHEICH AR TR Z L b, STEL LTRALZWIE I BRRY,
ZITHE, BASHEL Tu—A vV s v a Y AHTIEIC OV TR B,

DI, Tr—A Y= varghitiked, i A2 F225 NO2 XL NOx

EARBEAKTHHE T 28EXFELCCTH L, LTIE, MBEEOFIETH S,

DOV 77— 5 NO: XIZI NOxDffiff oL A h&2 Yy RTHROHEL, TXP F=
—7 (12 mL) X3 BRE (20 mL) 2R EICARD,

Q@K 8mL Nz, I T 30 pME%R, TXP F=2—7% EFICLARR6IEY
BYE, TXPFa—7hbbrty NTHED LAV MERV BT, 2%, WERET
WHRAGFT S (TSI TH2HAETH, BRETHART).

) EREZ O A SITIED FIRIZLL TO LB Y TH 5,

O ERAFOFEHZ, BEaRIE (A7 7 =/ - NEDA ) 2 mL Zx % & [FFREC
WML, WRENTHHA LN S 30 sHMET 5.

Q=FEIRICKE L, K 545 nm L D KWL E CTRAEZHET 5, NOx THIERHP O
PTIO % &L XITHHBRET TN T 0856, U7y 7V 7RIS & RRFIZR G
RIKIZ X D PTIO O fRIKIEN AL, F0Hk, S HICREEEZRGHIC EF X5 X
MBI D, LIzN-> T, BOIEEHENIERERICONT2LERD D,

OBRBEERPSTHETL AL MZOWTHE UERIEERZITY, ZRBRELZHET S,

3) NOx & H @ PTIO Zi&E 0 X TR E 3T 5 HEE LT, L-7 A aLve gl L OF 4

MEEFT FY T AICLABETLLE, = FLo—F L2 HMERERH D, 2 mL O

FNxT—7 )T PTIO i RET 2 HFIERRLOIRNTH D, B, L7 Aareyr

BRI OF AT b v A KB CLE, —F = —F7 I LD ERE O

Rz, 2EGR L L THIT,

AR EOPFHIILUTO LB TH D,

DANT 7 2 VIEKR « A7 7 =/LT I K (k) 80g # VU B (FFfk) 200 mL & #
BAK#K) 700 mL ZiEA LIZEIRICEN L, SHICAEKZMZT1000mL 5%, 2
DRI E TR 5,

@ONEDA A : N-1-F 7 F L F Lo P72 v RN 0.56g 2788 /K 100 mL (2D
T ZOWKRILIWIRE CRIET D,

@GR : ANV T 7 = LIEK 10 5L NEDABK 1 KE2REAT 5, BAREOFH L
MR Z &

5)NO2 DFEHEEWR X, 1000 pg/mL O NO2 FEHE R 2 78 B /K T 100 fFIcmR L, S Hic%

D1, 2, 4, 6, 8 BIW1I0mLA&:YV, ZNEN%Z 100 mLIZART v 7 LT3
%, THELL - ENEREEIX, 0.1, 0.2, 0.4, 0.6, 0.8 , 1 ug NO2/mL &72%, NOz D1
ELTIRHRBETH L, GFEENPMERZ LD, KEMHEE (Response Factor: Rf) @

TERR CITAA R L 72RO RE CIE 2 <, HFHEEOHTNER WV, BEEREOBREND

Rf #1/ER L THERZRD H BT, RELROZEEIC, MiHE 8 mL 2#F LT



FEEEZRHT LI L, ok, Y77 —2FRE LSO KK ERENMUNGE T,
R D EEVEVR IR 1% 0.1 pg NO2 /mL LA R, i 21X 0.005, 0.01, 0.05 ug NO2 /mL
bE L 72D, REDOIERTIE, M L 72EEREROM, 7707 L LTREE ORE
KbED, F—REIZOVWTIEL EOBVIRLOWEZITI Z &,

6) 7r—A V=l a s gHETIE, WAERERICHE L 70D PTIO 2RET 57012,
WO LR AZ 7 R v A —Ee 7 A2 L, PTIO 2 ¥ 07T 5,
ZORBHRIRICEAREZAM S, WHEZHET 5, 7u—A T2 va Voo
DEEELLT, ZJu—A vVl varpiEEeA— T F 7 - —0Nbsd, Zhb
DIEEEZH WD &P ENEELT D L L bIC, FWHEELM LT 25,

4.1.3 RRFIRE~DOWEHE L
NO2, NOx N ZFNOHET L A v MIHEINT-&E (O, ng) 205 K& H D NOg,
NO B (ppbv) 1L, ORXBLOCOHXTKE S,

NO: (ppbv) = anoz X WNog/t ================-= ®=
NO (ppbv) = ano X (Wxox-Wxoz)/t -=------- D=

7272 L, Wroz2, Wrox 1L NOz2, NOxffifE= L 2 > MIHifES =%
NZEID NO2 & (ng) BELUXNOx= (ng), anoz, ano X KK HE
E (ppbv) I[Z#HE 4 24%% (ppbv: min/ng), t IFFHELT L X FD
# WK (min) TH D,

RE 20°C, MJE 70%, 1 RJFETOaNoz X 57, anolX 57 T, ZHLIAOIRE, 1@,
KIETDono Eono T EERHCBIT-HEXRICIVER IS, 2B, 2 2 TrRJ avNos,
oNofEIFHET L A b —47=0 DR TH 5,

4.1.4 it TRRAE & & & T RAE

YN O E B T IR L, FEERIE OB IR Lo O ER, ZE8R5” 10%LLF T, 98
HENSHEONDIWMHEEIZE =2 H 7 MZ Rf R/ U TRDO LN D HHE & =R
EDENTI0% L TOR/NOEERIRIEE L T2, RBEIERhoTHET LA DS
Brif (ZZakBrfE) 23, EEFRMELV bEWEEICIE, & TRMEIXERRELZZEL T
WD, Bt TIREE, EEREO®EY K LS T, FICHH S5 R/ O AEG EE
ET 5, LR -oT, B FRM, & FRER, EERKORBREICEAIND,

REFOREOFERE FIRMEIT, SWEOER FIRMEHETL X N OBRFERER R
DoD, Bl Z1E, NOz D #riE & FIRME% 0.1 ng/mL, ZFEKiH % 18 (10,080 min)
LB L, KRTEEOFERTIRIEIX 4.5 ppby, ZEEM%Z 1 » H (43,200 min) Tl
1.0 ppbv & 72 %,



4.2 802 O W E J7
421 WETL AL B

SO DHET L A biE, NO:OHET L A v F & &< FLTho, WIEEO RS
LOREE R B 7011, TROMET LAY bEEATS 2 EAZE L, 77,
BT 1EMUNORBEZEELELOROT, RMMREE, #ldl s ABRECKGR
SERIE DR VBT COREDH AT, HHERERIT S LERH D,

4.2.2 STk

SO2 OHEIEA A 7 a~ MONIET, SO 20T 25, iE=L A F 5 SO:
HAREKTHHT2BEIINO: LRI TH I, KB KOEIT 10mL TH D, £7-, 1000
ug/mL @ SO42 FEHE R > O AR MEPR IR 7 L3 2 Fikd L O RE OERL T IEIE, NO:2 & A
CLThd, HBIEROA A 7~ NONEOTFIEIL, UTOoLBY ThHD, o, T
I TH2HAITIE, BERELRS THLEREY,

OWERFORE 2 RIRICR L, WEBIEAKFEK (1.0%EK) % 1.0mL Mz, EIED
BETI00MMKER, A48 (EE£0.1mm, £& 2cm) 2 At, 10 4 MARE 50C
DIRAKHFIZIZ T,

QFEBICKEL, A4 7u~blT77T S02 52015, DO, BESER»o
THEZ L A MZOWTH A CEIEEZITY, ZRBEZNET S,

OQAF I~ T T 72D A4FHOWETIE, —MBICFEHEARIL 20 uL, MK
ROBET 10uS TH LN, MEREZ LT 513 EHEAREZ 50 uL L EICT 5 2
EDREE L,

4.2.3 KK IRE~DEEHE F L
SO: DiftE T L A v M s & (OHE, ng) 725 KK D SOz E (ppbv) (X,
®XTkE B,

SO2 (ppbv) = aso2 X Wsoa/t --=--==-==-==----- OF:"

7272 L, Wsoz 1% SOz flifE =~ L A > MZHifE &7z SO2 & (ng), dso:
IXRETHEE (ppbv) IZHAE T 5424 (ppbv: min/ng), t IXiHE T
LA MOEBERE (min) Th D,

MEE 20°C, M 70%, 1 KJETDosoz 1 39.4 T, ZHNLADIRE, {BE, KJETDasoz
FZBERNCHETHAERICLVEH NS, A A 702 7770058010105 0DI1F
SO02 72D T, ZhE SO ICHATHIVNERSH D, £z, ZZ TordTosoz Tt L A
Vb —KHS T oFEETH D,

4.2.4 R T IRAE &2 & T RAE
ST O E B FIRIERS L O FIRIEORFHGiEIE, NO:&FRLUTHD, RRAPTORE
DR TIRMEE, oA EOEE FTIRM & HET L A PORBREFN LR 5, Hl 21T,



IHTER FIRME %A 0.1 ng SO42/mL, ZFERiHE A2 1#EKE (10,080 min) &35 &, KA
SOz E O E & FIRMEIX 2.6 ppbv, #EFEFFMZ 1 » A (43,200 min) TiX 0.6 ppbv & 72
60

4.3 O3 ORI E J5 1k

4.3.1 flifE= L A |

OsDIET L A v M, WAEET MU 7 A 100 pg RHEFFIN TS, REED Y 7 A
ET7 VY UNEBEMENLTWD, Bz, ZZCTHEHINDIHEMEST U AL, Bms
MO LUEESMEICHEREIN LD THD, ZOffiExL Ay MIfilkREN Ty,
SNTWVWEHIHET N v A&IT 1y ABBRRICLHIETE S, 0k, ML X FOfE
BOFIEE, A STV,

4.3.2 ik
Os DHHEEZA A 7 v~ Mok, NOsZ2llET 5, iE-L A M6 NOs &
KK CTHHT28EIINO ERALCTHDN, AEKOREIZ10mL THDH, £7=, 1000
ug/mL OFEAEFHE 7 & NOs £EHEVE IR 2 83 5 71k L OV RE OfER 71k, NOz & A U
Thd, MHBIEROA A 7 a~ MoWEOFIAIL, LTOEEY THD, ok, <
WO 2856120, WERAF LRSS TH RV,
OBEHBEGFORBZRIBICEL, A4 27u~ 25 7 TNOs 2501 5., W ORE,
BBEIERDPoTHED L AL MZOWTHR URIEEZITY, ZRBRMEZEIET S,
OAfAF v ra~ 7T 7D A4FHOHGETIE, —MICHEHEAREIL 20 uL, i
PROBEITI0uS THHN, WEKEZ T2 IR EHEAEE 50 uL L Eic+ 5 2
ENEFE LW,

4.3.3 REATIRE~DOHRE FE
OsDiitE =L A N CARK L7 NOs & (H1E, ng) 6 REAHF O O3#EE (ppbv)
X, @TkRFE B,

03 (ppbv) = ao3 X Wos/t -=-=r-===m=r=mmmmemaee @K

727270, Wos X OsHitE L A M THAEM LT NOs EnOHE LT-
Os & (ng), aos T KA T (ppbv) (ICHH 9 5 12 %% (ppbv: min/ng),
tiIEHE L A FOZEFERRE (min) TH D,

cos 1T BT (1) L OMER, aos=46.2X10%/(9.94XIn(t)—6.53) 5k 5, M
RO EEL 46.2 1XIESE 20C, BJE 70%, 1 [JETOEH DT, THLUANDOIRE, W,
KIETOEHISEGRNCE T EHERICIVEHEN D, B, 22 Trdoos EIZH
Lo A N Y4720 OFRKETH D,



4.3.4 R TRAE & & & T RE

AT O E & TIRfERS KO M TREO R B H1EIEL, NO2 LR U THhD, KRAFDORE
DE R FRIMEIL, o EOE & FIRIE & MET L A FOBRBERRRNLRO L, #2101,
SHTE & NIRME A 0.1 ng NOs/mL, ZFERM % 1 @M (10,080 min) &7 5% &, K&
O3 JE O & & FIRMEIX 4.0 ppbv, ## R % 1 » A (43,200 min) TlX 0.8 ppbv & 72 5,
4.4 NHs O & 5 ik
4.4.1 =L A |

NHs OfifE = L A > M, 720 200 pg NEFEFINTWAM, 77U U REEM
SNTW5, ZOMEZL A MNITRSATEY, HRIATWLI 7o U BEIEX 1 7 A
MERFRICORISTE D, ok, METL AU MOERFIEL, ABIA T2,

4.4.2 S3HTIE
NHs O #rikidA A7 a~ b oriE<, NHoaZzET 5, fifE=1L 2> h» 5 NHs
ZREKTHHT28EIINO EFRILETHDN, ZEKOEIT 10mL Th b, £7-, 1000
png/mL OFEMERIE D & NHAEERK 23 2 HF1EB L O R OER A 151X, NO2 LA U
Thsd, MHEIEREOA Ay 7 o~ Mo EOTFIAIX, ULTOEEY THD,
OBEHBETFORB 2 RIBIZEL, A 4> 27~ ~7 5 7T NH&A DT 5. W OB,
BB hoTHET LAY MZOWTHRUEBEIEZITY, ZRRELZHTT 5,
QA Ay r7ua~ NI T 728D A VHEOWPETE, —MBICEEHEARIX 20 L, B
ROBET 10uS TH LN, MEREZ LT 213 EHEAREZ 50 uL L BT 5 2
EREE L,

4.4.3 R EE~ DI T7 ik
NHs OffifE = L A > MicHifE sz & (OHrE, ng) 226 KR&KF O NHs#E (ppbv)
X, @TKZ 5D,

NH; (ppbv) = anus X W nug/t ----=--==--=---- (HF=W

772, W nusld NHsffifE— L X > MZHifE S 7z NHs & (ng),

oNH3 [T RZH IR E (ppbv) ([ZHAHE T 54%% (ppbv: min/ng), t (&l
L A FNOFEFERM (min) ThbH,

HE 20°C, 1BEE 70%, 1 5JETOonuslE 87.6 T, LSO, BE, KJETDa
X NHszB &I -dERIcLvERshbs 1A o7u~ o7 7h0B5050
X NH4t 72D T, 2z NHslCH T 20 E RS D, £/, 22 Cadonms EIXHETL
AL F Y0 ORETH D,

4.4.4 FRH T IRE & E & T IRAE
SIFTIEOE B FIRIERS L O FIRIEORFHGiEIE, NO:&FRUTHDL, RRAPTORE
DR TIRMEE, oA EOEE FTIRM & HET L A PORBREFN LR 5, Hl 21T,



IHTER FIRME %A 0.1 pg/mL, #FERM % 18RE (10,080 min) &35 &, KARFTEED
& FREIX 4.1 ppbv, &#FTEFM % 1 » H (43,200 min) TIiX 1.0 ppbv & 72 5,

<EBHEER>

(NO2 & NOx#ifE =L * > b DIERR ST E)
1. NO2 B £ U NOx D W I ik D {E A%

NO2 Wit (I RAF)

T M 75 mL
N> /—7 3> (TEA) 10 mL

H
H

\ 4

100 mLDA AT T A=z

TERNTI00 mLICART v

2. NO2 & L T' NOx DffifE = L A > b DK

NOoFHtET L A > (BT

¢ NOz I 50 uL % H¥f

\ 4

EAE 14.5 mm D/ a— A%

HeAHE (ADVNTEC No.5)

l

LI

NOx Wi (FiERAT)

NO2 W% 7 mL
PTIO 0.3 g

H
H

4
10mLDOARTZ A2
NO: WU T 10 mLIZA AT » 7

NOxHitETZ L A > N (AL

¢ NOx WK 50 uL % faFF

Y

EAE 14.5 mm DO /La— A4

#HEAHE (ADVNTEC No.5)

l

LI



{ono, onoz &RFE, VB, AUEDOBMR)

K[IE 20°C, FHATEE 70% DOHB4E, ano=57, ano2=57 TH 5H ), ik, @A, KT L ano
B X Panoe & DEFRITIRATREN S,

aNo=4.746%x(4781.3—[T1),/(474.2— [P]x[RH])
oNoz=1.050x106,(44.6+ [T]),/(206.4+ [P]x[RHI])
P=(2PN / (PT+Pn))?/3

7277 L, RH 1368 EE (%), T IXIEE (CC), P Id/kAKIEM IERZE, PN X 20°C
BT BT ARSIE(17.535mmHg), Pt ([T°CDffiKZARE, mmHg] X [TC
DO RHEFE,%],7100) XM E R O RIE TCIZB T % kA% E(mmHg) TH
%,

(osoz &R, WA, SEDORLR)

KR 20°C, FHXHEE 70% DA, 0s02=39.4 TdH 5 2, KIE L asoz & OERIT R
TREIND, 28, oso2 lZIBE, [JEIZIXITEAEEEIN W,

as02=39.4 X (293 / (273+T))!-83
L, TIHIREC)TH S,

(oos EHREE, AL, SUEDBR)

IR 20°C, MHXTTREE 70% DB E, 003=46.2 TH 5 2%, KR L oos & OEBRITHKAT
IREND, BB, ooslTBE, [UEIZITITFEAEREI N,

003=46.2x10%2%x(293 / (273+T))*83/(9.94 X In(t)—6.53)
72720, TIHEECC), t1I&ZFHE (min) TH 5,

Conms EIRE, BE, K[JEDOERKR)

IR 20°C, FAXHREE 70% D4, oanus=87.6 TdH 5 A, KIR L anas & O BERIT R
TREND, 28, onms (FBE, SJEICIHIZEAEEEIN D,

oNHs=87.6X(293 / (273+T))* 83
7771, TIHIREC)TH S,
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Distilled water Collection filter

8 mL TPX tube (12 mL)

30 minute after,
take up collection filter
l, coloring reagent

Cooling (2~6°C) after,
input coloring reagent
(2mL)

Mixing after 30 minute hold (2~6°C)

i

About 30 minute after

Q\alysis by Spectrophotometer (545nny

Analysis flow for NO2 and NOx




(SO2 D43 Hr 7 = —HEH )

-

-

Distilled Water/@/Collectlon filter
10 mL TPX tube (12 mL)

30 minute after,
take up collection filter

l‘ H202

Platinum fiber .
(Lomm 2cm . | NPut H202 0.2 mL (1.75%)

and Platinum fiber

Mixing after 10 minute hold
10 minute heat (50°C water)

l

About 30 minute after

analysis by ion chromatography/

Analysis flow for SO2
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Distilled water Collection filter
10 mL TPX tube (12 mL)

30 minute after,
take up collection filter

Analysis by ion chromatography

Analysis flow for Oszand NH3



(NOx ¥ v 77 —ickiF o2~ 50 PTIO O FrZE)

NOx %77 —I1T& i} 5 NOx il o 75 47 T, NO2 Mk o ot & [k, o
MHKRICEEND NO2 &EmEZ YT Y — Iy TV ITRISICEY, EE2TDHHDOTHD, L
MWL G, BOFIWCHWDALT 7 =17 2 RiL, NOe D REGQOHRL LT, BILAIE L
THWHATWS PTIO & b L, RBIARMNAEL D, £ORISERDIT, WK R 2
#J 400~550 nm O AT IR 2 R TR RIBINA ST ML ZFF->TND 2 &R
HMoENTWD, Z07k®H, NOe DRMHEETH 2 545 nm OWLEEZHF L LT HfEF L 7
Do U NOx A &2 o3 20, 77 7l (223 BRfE) 2 K& < T 2KKNTH -
oo LIENR-oT, MK OERE T PTIO #RETENIE, BAOBOZERRMEZ TiF5Z
LM TEDL, £, PTIO IEKIRSS KM EORBIC L > THfish, EMMERO
BAIE, BB SEE S NOxHiET L A > MEIZEiBRIE L 0 & WL E Tk % R
DIRTL, AT LCroMEENMETT2L61H5,

NOx itk H > PTIO Z i@ o LB TR L+ 2 HiE L LTk, L-7 X2 Ui
BLOTFAHEST N AL DiET, TN —TNVICLP2HERERD D, FE (5
EEHBRBEMZEAT) 1%, L- 7 A3 L E U ERIC K D PTIO ®iE Lt & =F L —7 L2 k%5 PTIO
OHHRBREZIToCW\D, TOMERIZED E, L-7 AL U iRICE D PTIO O oL
TiX, PTIO 1mg %4729, 1 %L—7 & 3L ¥ BKIEIR O i 72 W &1L 27 mL T,
ZTRIVHEZVEEZHRMT DL NOs DFEAICEELZRIFLTHEENELIIETL, &
MED D72 E PTIO OREILHFRSTICEZ 2> 7-, £72, NOx iRz =F L= —
THEBRMT 5 &, PTIO R=FLxz—7 VHHICBITL, Z OERKRITAKERIHE S PTIO 23
M Sho—F7 VIO SN D Z &5, NOx AfiliH & o PTIO AkkE Sh, B0
BT Tl FF5ZEMTE D,

FiE (BKHEEEERE VX —) X, L7 A2V EVyBEBLORF AT NY DAL D
PTIO ®OE LA L = F L= —F L2 L 5 PTIO OB AT > T\ 5, RO L
ARBRERIUTOLEY THDH, 5 HMAERZEIEZ NOxHETZL A MZoW\WT, 11
RLTERBRSEHECITof R T — Ao V2l v a MBI LD MR EFR 212
R U7, bR ZESE-A5 30 O NOxfET L 2 v M, ZFZEHIZ PTIO A ofiE S
NEBBITIALNT, NOXOHHET L A2 MTOWTHILH Z1Th ISR EEICEY
ERONT L, MBEHREAE R WCTRDZ NO RE (ppbv) X, =1L A NEZFHM T O
H B ERE DL RE (ppby) CIZIERI U TH-72, LN > T, NOxflifE— L X > F D
AL L 7 a— A vV x 7 v a VT EEIC L D0 R OFHEIX, AiLEZITH R0
WS EEVEIZ R D bR (DL TFREEBRIC L A1) &b & iiTo 72,

L-7 A2 /L BRIz k5 PTIO OEITAE TIX, NOxflifE= L 2> @ PTIO #HEF&E
(0.4g/10mL % 50uL) L HFEZRMLEZGEICITEAE (ng) B EEIZ X 2HEIC
® LT 65.3% LK<, RMTHBENELS 2D LN > THEHEEIZK DEIZE SN
7o —, TAWET U U AIZLD PTIO OESTCABETIL, L-7 Az /L Ui LTz
WINT DWEREmSBRDIZ LT > TR EECLDEIZESNW ., 20X HZ, L7
Aanbe s I OF AT FY 7 Ak D PTIO oL, IRIMTHREICL -
THOWENELRD Z &5, PTIO DEBETICHMII2E2EEL T, ZhDLOEMT 5
BEZROLZEFHLL, itk L L@y cRvnweEExZLND, = F Lo —T )b



2L A PTIO OHiH TlE, ImL O = F )L —F LS SEYEEEVEIC X AfEIC% LT 112.1%,
2mL D= F L= —F L2 101.7% & 2mL O = F /L= —F LT PTIO I+ o S -,
Tua—A V=l v a N EEICL D ONEE, WOEEEBEICISEEIFIERILTTH -
7=

Table 1 Treatment method conditions for NOx collected filter.

Reducing treatment by L(+)-ascorbic acid  Addition amount: 50 uL, Concentration: 0.1, 0.2, 0.4 g/10mL
Reducing treatment by sodium thiosulfate  Addition amount: 50 uL, Concentration: 0.1, 0.2, 0.4 g/10mL

Extraction treatment by ethyl ether Extraction amount: 1, 2 mL

Table 2 Comparison of treatment method for NOy collected filter. Testing was performed at the Funakoshi

general environmental air monitoring station, was during the period from 24 April to 29 May in 2000.

Treatment Condition Analytical method Content (ug) * Ratio (%) **

Non-treatment Absorptimetry 4.06 (A) -

Flow injection analysis 4.03 99.2

Reducing treatment 0.1 mg/10 mL Absorptimetry 3.72 91.6

by L(+)-ascorbic acid 0.2 mg/10 mL Absorptimetry 3.55 87.4

0.4 mg/10 mL Absorptimetry 2.65 65.1

Reducing treatment 0.1 mg/10 mL Absorptimetry 3.39 83.3

by sodium thiosulfate 0.2 mg/10 mL Absorptimetry 3.40 83.6

0.4 mg/10 mL Absorptimetry 3.68 90.6

Extraction treatment 1mL Absorptimetry 4.55 111.8

by ethyl ether 2mL Absorptimetry 4.13 100.2

*: Content is mean of three measurements.
**: Calculation of ratio was based on A.
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Figure

Integrated values of hourly values by monitor (ppbv)

Filed tests of the air pollution gas: comparison of passive sampler to a standard

continuous monitor. Testing was performed at the Funakoshi (Akita) general environmental air

monitoring station, was during the period from 19 July to 23 August in 1999 and 24 January to

28 February in 2000.
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Table NO, filed test: comparison of passive sampler to a standard continuous monitor.

Filed testing period** Concentration (ppbv)*? a/b (%)
Passive sampler (a)  Continuous monitor (b)

[Summer]
19/Jul.-26/Jul., 1999 1 week 2.9 2.5 116.0
19/Jul.-2/Aug., 1999 2 week 4.0 3.8 105.3
19/Jul.-9/Aug., 1999 3 week 3.9 4.0 97.5
19/Jul.-16/Aug., 1999 4 week 3.8 4.0 95.0
19/Jul.-23/Aug., 1999 5 week 3.8 4.0 95.0
[Winter]
24/Jan.-31/Jan., 2000 1 week 7.2 7.0 102.9
24/Jan.-07/Feb., 2000 2 week 7.4 7.5 98.7
24/Jan.-14/Feb., 2000 3 week 6.9 6.8 101.5
21/Jan.-21/Feb., 2000 4 week 6.4 6.2 103.2
24/Jan.-28/Feb., 2000 5 week 5.8 5.9 98.3

*!: Testing was performed at the Funakoshi (Akita) general environmental air monitoring station.
*2: passive sampler is average of three samples. Continuous monitor is average of hourly values.

Table NO filed test: comparison of passive sampler to a standard continuous monitor.

Filed testing period** Concentration (ppbv)*? a/b (%)
Passive sampler (a)  Continuous monitor (b)

[Winter]
24/Jan.-31/Jan., 2000 1 week 0.7 0.7 100.0
24/Jan.-07/Feb., 2000 2 week 0.5 0.5 100.0
24/Jan.-14/Feb., 2000 3 week 0.5 0.4 125.0
21/Jan.-21/Feh., 2000 4 week 0.3 0.3 100.0
24/Jan.-28/Feh., 2000 5 week 0.3 0.3 100.0

*L: Testing was performed at the Funakoshi (Akita) general environmental air monitoring station.
*2: Passive sampler is average of three samples. Continuous monitor is average of hourly values.



Table SO, filed test: comparison of passive sampler to a standard continuous monitor.

Filed testing period** Concentration (ppbv)*? a/b (%)
Passive sampler (a)  Continuous monitor (b)

[Summer]
19/Jul.-26/Jul., 1999 1 week 0.4 0.4 100.0
19/Jul.-2/Aug., 1999 2 week 0.6 0.6 100.0
19/Jul.-9/Aug., 1999 3 week 0.6 0.8 75.0
19/Jul.-16/Aug., 1999 4 week 0.7 0.9 77.8
19/Jul.-23/Aug., 1999 5 week 0.6 0.9 66.7
[Winter]
24/Jan.-31/Jan., 2000 1 week 0.9 1.3 69.2
24/Jan.-07/Feb., 2000 2 week 0.9 1.0 90.0
24/Jan.-14/Feb., 2000 3 week 0.9 1.0 90.0
21/Jan.-21/Feb., 2000 4 week 0.9 1.0 90.0
24/Jan.-28/Febh., 2000 5 week 0.9 1.0 90.0

*L: Testing was performed at the Funakoshi (Akita) general environmental air monitoring station.
*2: Passive sampler is average of three samples. Continuous monitor is average of hourly values.

Table O; filed test: comparison of passive sampler to a standard continuous monitor.

Filed testing period** Concentration (ppbv)*? a/b (%)
Passive sampler (a)  Continuous monitor (b)

[Summer]
19/Jul.-26/Jul., 1999 1 week 36.1 32.3 111.7
19/Jul.-2/Aug., 1999 2 week 32.6 29.5 110.5
19/Jul.-9/Aug., 1999 3 week 31.3 28.7 109.1
19/Jul.-16/Aug., 1999 4 week 28.1 27.4 102.7
19/Jul.-23/Aug., 1999 5 week 27.5 275 99.9
[Winter]
24/Jan.-31/Jan., 2000 1 week 37.9 35.5 106.8
24/Jan.-07/Feb., 2000 2 week 38.7 36.7 105.4
24/Jan.-14/Feb., 2000 3 week 40.0 374 107.0
21/Jan.-21/Feb., 2000 4 week 40.0 37.7 106.0
24/Jan.-28/Feb., 2000 5 week 40.6 38.6 105.1

*1: Testing was performed at the Funakoshi (Akita) general environmental air monitoring station.
*2: Passive sampler is average of three samples. Continuous monitor is average of hourly values.
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