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Automatic Measurement of Peroxyacetyl Nitrate
in Sapporo Japan

B BHx, R BEAx K\ g, 1WE Ex
TSUZAKI Masaharu*, MURAO Naoto*, OHTA Satio*, YAMAGATA Sadamu*

Abstract ; An automated measurement system is developed to monitor Peroxyacetyl Nitrate(PAN). This system
is made of an automatic valve device and a gas chromatograph with a ®Ni electron capture detector. A Sml air
sample is directly introduced in the gas chromatograph without any focusing process. Continuous
measurements of PAN concentration were made in Sapporo from July 1997 to April 1998. Median
concentration of PAN for each month show seasonal variation with a maximum of 0.37ppb in spring. This
variation resembles background PAN variation measured in England. However on warm sunny days in summer,
PAN showed a distinct diurnal variation and local formation of PAN was apparent. Whereas, in spring and
winter, PAN concentration showed little diurnal variation. Moreover monthly maximum concentration in spring
was as high as that in summer. During winter and spring, it is so cold in Sapporo that PAN production in the
urban atmosphere is rather limited. Thus variation of PAN concentration during winter and spring is affected
by large scale air pollution.
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1. FCHIC

W77 HIBORFEBPRERTHIEb R0, JHHSN A5 RME S IR 52 DI OW
THEHEN TV, B7E, PERBIZBOTHEHENZREBCY A A AOBMERICRIT TREBIZD
WTIHE 2 REFENTHOILTWASY, EREBEHOBRBICETAHERR+0TH5. BREIHDIT,
BEOH R T THoOHEHBRECKITEE R TORNI 8, BEOHISEE NKEWIE, $h, KiGiE
BAEMECTRPRE CHAZLRENL+AREFRAELNL TRV, L1L, SR ERBM DY
BI3AGHITHRML, KA ENTFHIEN, ZOEBEROEFISHORT7T V7RO RKRE
PR, SETACH o CEERREL LS.

NOx (NO,, NO)IZXBIz i) 54 v DARRIZHAVERELIFO PZLhd, fiBo KR FR
SEERREMTSEERERK L2 - TV A, Peroxyacetyl Nitrate (PAN) I RE B TOHFEMBES, SFHE
MOEVVHURIZEES N, SSHEL TNOxZHEH 5. 2078, PANIZ NSy 7T I BT 5 EE
2 NOx IR 2 THBREELLNTWS, /2, PAN T HARBIEEFZ T, TICABREOR{LKFEL NOx
DIALFERIGZESTOHAELD. LIz2oT, KRF O PAN DRE I REHE O ERIGBRE R
LT3, ZOZEnb, PAN X ERELY O KERIFBEOR:E S HIRBIRIC 5 2 28 84 M+ 5 £ T
EEREEME THENRD.

AFRTIE, LLEOZERHERELT, IHEEMEHTIZIRWT PAN BEORIESNELIToZ. #
FIXE Do TEANTITHIZL, AIFEICHVS ECD HEBRRIEAN TIROLENHHZ 00, HIFE T
ARFRTE LU, FUERTIE 1) BRI, TEBFER-T, AR E OB Tixms
HIZ BT HBENTRLOTHY, KIRIZREZSE, SRR THIEV 5. 2) AHICIIKIRIE
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TE2h, PAN DERKIGIIEITLRWEEZ NS, ZhbDI D, FLIRATIZEITS PAN DR ELE)
EHHEALD KEBERMBE O OB BLEXLNDE, R, IVEEREREEDE
BESZTTODEEDbND. AUFE T, #EREEITIZEZEST, IRiTD PAN BENSEDREIR
BAY 2 RRVSRHE OIS, EENRRL TOINERLNCTAZ L2 BINEL -

AT, ¥, REPOPANBESN A a7 BWCRFMIC 1 EOE A TH I AIE
FTAHEEIZOWTERAS. RIZ, EBRICHERTT->TELNEL, FLIETICRITS PAN BEDEBIZOW
THEL, ZHICIAEBOERNBICFOERIZ OV TRE 5.

2. SBWMESHSUWERSY

PAN HEVRIEEE L, —ENRBICKREARELEAL, &
FHRBERBHE ECD) 2B - Rou=hr57 (LT GC-
ECD, Hewlett Packard ! GC-HP5890, Integrator-HP3396) T
ST 5. WEBES Fig IR, A7 EAOTRERE  sampe
EHUANA—TIZREIL, BEIASATOYNELIZL ST inlet Pump
GC-ECD (2 A9 5. ECD ORE I EIBIBEEIC LA B
58, BBLEFEHBRMICKREL, BRBRKEEL-TLL
iz Automatic

PAN DIZHERENT, BT AT L OXEEE 2ICEoT  valve Carrier gas
fERLL 7= EERSRET MDA, TH ) — )b, BERRISSE, 5 (Ny)
AU F N ARBREEREL, BAREBHALT - L [ —|
PANZA U7z, ZOBED PAN #E 1L 150~200ppmv Th 5. Go- o T
AFRLTZ PAN BARABRIR AR MAZ Lo TEML, £ DR eco |77 Integrator
ENLERLE. ZHEERTATHERL THEETRLLT.
PAN i, (EIRER G T CHSAREDREIIFE TI Y24
b, FRH AIAA L ZHBATINEL TRV, Fig.1 Scheme of PAN measurement system

Tk, PANIHEABRBRZOBRGEL AW HHEEIC
FoTRIESNTER. L, SEEAVWIHIBEIIGH AT LREMI 258, BIEO/HT, XBzE
BT TR WI &b, MEORIEFRER ITESRV. 2, PANIIRIGHENEL, BE
FEBO TR L BGHEL, MAREEL ComEBICEATIHIERER TERW. F2C, AVAT
LATHARGRELEHEEATIHEZEALL. BEEAETHBRL R0, 1) KEORE 2o
BICEATERWEDRERDPRREDT, EBOKRELFH IR OLERHHIL, 2) KRB EEERE
ORAMMBEETHAZLTHD. Z0Hh, KERBOEARIZONTIL, Nyr s 50 F#E (0.05ppb
BE) OKRTRE Y2 RETEAE, SHFIFIIE— DT u—F L hi &N Edb, SmL ELE.

Sample loop (5mL)

o]
0]

Table.1 Analytical conditions

Gas Chromatograph HP 5890 gas chromatograph and HP 3396 Integrator
Detector (temperature) | Electron Capture Detector (50°C)

Carrier Gas N,(99.999%) with gas purifier

(High Capacity Gas Purifier and OMI gas purifier :Supelco,inc)
Carrier flow 36mL/minute

Column (temperature) Silcosteel Tubing 3.18mmO0D,2.16mmID,400mm length
packed with PEG400(60/80mesh) (30°C)

Room temperature 21°C
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2. 1 GCEE - H T LM E DR

€3, GC-ECD {2&5 PAN O45IF Tk, BEERA T LIAT VL RRT 702V T0=n, gialo
IO, EEEAETIRIERESIBLETHDD, GC ORE, 17 BIZONWTATUVA, 77
oy, REEIZ 72— ARV W ETGA = T U AT UV AT a—T (P—x A 2 M S axF— L)
FRELE.

AT b, AANTESURELT X TRF UV AELEEE, ECD OREWEEEITE A7 KL
AN 17 TRL/DED 15, PAN (2T DIRE LK o 72, 2L, &£BKE T PAN 2, HH0
HRBTAEDEEZLNA. T ANT, FoarATiRnbE, RS2SR~ 4 1%
L7290, ECD ORENTRof. TF7aVREES T FR T 570, BRICRESFD ECD kX
NEEZEND. T ST, SUaRF— VA5 LRSS, ECD Oy I 7577 R~ I RT
YL ADBRE EFIBRE THY, PAN 23T 2REIRLRG ThHot-. 20728, —h<F v U7 id
Tou BERG, TOMOEE, AT7LIEVVIRF — VBRIV, Tablel (CEBE R, ST&MHG%E
Y

2. 2PANDER

PAN iZ R ERE THDH0, KKBEOEESAERBL, 272+ 52 MR 20 1 X H g
Thb. £ T, KR TILHBEOEET AL AU TREBREERL, KRE (KKBE) I/ HEM
AIEETHDN, Tebb, REROEREEREFIL -
(1) EARIT LD E D ik

EXLKEHANT, ¥ Sml 4 GC-ECD (2B H#E

AL THHLEBE L, ®@HN 72 AV T 100mL . | |
LRMLCOEALLBETHONLE —/TREIL 2Ex0 o |
Bl Y yEOx Y
KRERHOREEAIL, PEEOHIE FBS — T T 2
o FIRLE—AEFALLT TOVEERARE 8 41
THHLTKRABELEA, MEL, WEREESF ¢ %t
BUZF AU T — HRERLR S, Ny T2 EROK S A
(2L GC-ECD iz 7. 8 1 i
RR%E Fig2 \ond. ROEMEIOHTOKRES |
7= PAN OF— JEREERLTWS. 72751, #thlit 0E+00  £+05 E+0s
HEEALTELNE—7EEE 20/5L T4 & cryogenic focus peak area

BREANBRLBAEEANEORIFEROHZIL 1 12725
2, ZOFREUTE, BEESEAEOY—miEss Fig.2 Comparison between direct (SmL air) and
NSNS, TR EOBEEN R RZENELL cryogenic focusing (100mL air) injection for
na. Lo, MEREVCEEETRLTRY, HEr GC-ECD. Unit is peak area count.
T2, ABRECENL-RERFEEEALICN
By BZLIIMEE THDLEV X 5.
Q) REROMER
2TERIL = PANE G ARIE 2L 12 0.5~2mLIRY, MBZEHEN A THIRL THI 20~200ppb &35.
FRUIH REH AZ ARV VT 0.1~1.0mLGC-ECD IZHAL, REBREERL7-. @I EERT
20pg~1000pg TH 5. EEO HEBIREZE W T (D) ORIKITLER- T, BbH - RE[E 20 LT
BREBREEBETIOT, MALZRBROME L, KIBE TILE 0.05~2.5ppb L7225,
OHBEDBRIET T NER N 2otz En, R—REESHLEZBROERIT 7% LU T Thorkas,
ERBIEREVHM A H o7 2, B EREZER, AT IROBEREITIBBRENREN
7= EEZLND.
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Table.2 Monthly PAN concentration (ppb)

Jul Aug Qct Nov Dec Feb Mar Apr

Max 170 124 052 0.73 0.81 1.06 150 119
Min % ok 003 004 007 009 0.08 006
Median | 0.17 0.14 016 019 020 025 037 030

** : below the detection limit
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Fig.3 PAN concentration. July 1997 - May 1998
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Fig.4a Variation of PAN concentration.

July 18-26 (1997)

3. PAN ORMREREME
1997 £ 7 B LAt R T8 LR o O 8 k04l 1.5km) 12388 TC, PAN O BBIRIER T-7-. BIEIX

3EEf4E, 1 B 8 EIELTL.

1EBEOREME

RIEBALY 4 ¥ AL, I¥UT—HRABRIEBLREOEENSHY, BRENABIZ 20%~50%EE L7
B, FOROABORELENT 10% LA T Tholz, REREEARHIRIBAB IS 27228, 7§
KREODEBERET TOKRDNCEDR—ATA U DOEERE ORI KEBIOREIC R ST,
ZELEMENR R Thomk. $7z, 10 » A MEFEHELZE%L 1T 5L I X DR O T ENI L8
ofz. LEDoT, AEBEITA L 1~2 BIREREZERML CREFHE L, EYEEGENESTH

THD.
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Fig.4b Variation of PAN concentration.
December 15-23 (1997)
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o8 i 153 Table.3 PAN lifetime*
4] I . o
206 RS temp — 0 8 Temp(°C)  Lifetime(hrs)¥*
= Bk S 10 7
£ Sl 5
3 04 -~z . ’l 0‘ \: - .“.” 5 ,‘L 0 40
- | 0, . 1 -9 8
8 0.2 «0.-0'“0.“‘-“ baaiiiii 8 -5 100
o .
00 1 i L I Ny -10 -10 260
2/11 2/12 2/13 2/14 2/15 2/16 * :assumes a midlatitude background,
date i.e. NO;/NO 4= at the surface rebel

** :lifetime unit is sunlit hours

Fig.5 Variation of PAN concentration. (episodic)
February 11-16 (1998)
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32HERR-EE
AEE SV PAN O2RERERE Fig3 1R 7. Bz 9746 7 A~98 4 4 B THB. T0ob,

EMBI UL ORI EE RS Figda, Figdb (ZRT. £, ABEOREORK, &/, FRHEE Table.2

IR T. AEICLDHEEGERIE THLMNIR o/ PAN ORELEENILL TOEYTHS.

1) FEH~EHIZ PANBKBENRF1.2~1.7ppb &2 5. —F, L HIIXFEKIBEIMEL 1ppb LT THS.
ARIORE P AL 8 A AR&HIES0.14ppb, 3 A MELHE 0.37ppb &R o7z, AFY XTI o /= PAN
DRI IFTI R~V ORE P EARE THEON PAN O RERZ BT, Bl —HLT
BY, hf@hbBE, FLRHHO PAN BEI A vI VIV RBERZRBLTHEEE LN,

2)Figda KRR CRIROEN -7 7 B 18~26 A ORE@EE T . EHFX BIZit, PAN BEILB iz

i, WENZELRAZENEL, BROBEZENKEN. ZhiX, AFEFAREAVEFIZEST, #

AR OHEHEN - KRB Y E 2 i &L T PAN 2VERE 328, BRI B K232, PAN DA

BN THBEEZLNS.

3) &M, FHICILAR: B EBIIRONRCIENEL, BELBNKAMOBE cREAZL, AKK
BEREMICENSILRY, EMLIEHOBEMPBE2>TV 3. Figdb iz 12 A 15~23 A0EG%
3. PAN BE X 16 BIERRIZ 0.6ppb &720, ZD% 19 BETHR4IZT 03528, 20 BB U LES
%, B HIEEIZ 0.8ppb &izoTna. AR, BEHIIEYM B P LRBEORKBENENDIY, E
IR B 0L A EBIT RGN0,

A~ FH OB DOBRE RE T (—~10°C~10°CRE) TIX PAN DAREE /NS, EITRLEED
72 PAN OBEZB SR TRAELERKB R HO UG L > TOREEBLEE LN P,
Fiz, {RIB ST Tid PAN OFH 21938720 (Table.3), IERRHILOBENATHTHD.

Fig.5~6 {Z7R 3 X912, 1998 £ 2 A 13 RIMMERECHETIZELR-TRIBEO LR, BROBEEZREN
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RONDLFREZ PAN ORBENERY, EXREOE R 2 A ORENRBEIIR 7. ZOKENL, &
IO REBTTHI P E KB &0, KRTERMERAERAIETERLZ PAN BRED LB &R
3, RRIELLDITFRIZBIEL, BIEShLEBDbnb.
TOEIZ, FLIRTTIZ 01T 5 PAN DRERENT, EHIEX B IZITE il b0 RKGROEDFEH D
RERCEITHN, LH~FHIC ii@fﬁ%&ﬁm%@%@%mﬁf\/\5;&73»7“11/“5%’1/5

4. BbHYIC

PAN O BENIEEBELZHRLL. KRR ZBHEREE . CoOEBIZEATOIZLNRIRELRY,
EEAHELIN, BBRITHARIC ok, RERE ikmiﬂﬂSmL%ﬁﬂf’fFiﬁ THETALENTE,
10 BBV EELU TR T .

LR 2 IV T PAN OB ERZRIEL R, EEIIETIRO KEB R EH D PAN O£
BRI L ABED B RS BRENE. —F, £BIZIRIVARAR KKBE RS EORIE, Gk
% PAN AR, FLIRTHORELENIHEL 5 X TOBIINRIBSNT-.

ABEEBZAVT, KREDOPANDORELBZ MR AZENTES, T, RYIHOBRN S,
PAN OEHRETLICRTALAMKC, KRRERRSIZE-THESLRIRIREEZIEX 5T LN TE
5. ZRUC kST, BT O7HRIC R DKL EREB Y ORm%, BIC, EBRRKFTOREFER
SO MBI T — S R BHAENTED.
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