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Acid Aerosol measurement using Honeycomb Denuder/Filter Pack System
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Fig. 1. Sampling site.
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Table 1. Collected matters on the denuders and fillters.

Cotlected matters Anarized element

Lst Denuder Sta, Ny, C2 5, HNO4. ENO, 503, 80, HHO.
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Fig. 2. Honeycomb Denuder Sampler
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Table 2. lon chromatography analysis condition (Anion)

Sample injection port 251

Pe-colusn HPIC~AG4 A

Separation column HPIC~AS4A

Eluent .80 moof 8 NaaCO,
1.70 w0l 28 NaHCO,

2.0 né€ nin
Anion-miers-membrane—suppressor
Regenerant 50 mmol 0 H.S50,
Regenerant fiow 3.0 nfl win

Eiuent fiow
Suppressor

Table 3. ion chromategraphy analysis condition (Cation)

28p4

lonpae C€CG1 2

Separation column lonpag C 8512

Eluent i amol 0 HCE

1.0 ag “min

Catios—micre-pembrane-suppressor

mne B "8 Tetramethylammonius
hydroxide

Sample injection port

Pe-column

Eluert flow
Suppressor
Regenerant 4

Regenerant flow 3.0 m8 “min

(2) RREEED

DO F=a—FH

C(PPbh)=(AXI0x224). 7 (MxV)
LTy C: RN EE (ppb). A
HYBEER D A A ¥ BEAYISEE (g /ml) 10 - 4
HHgE (nd), 224 ; HEHERBEIC B S5 H A
A5 1 pmol OFR (). M 44 vk
SO5FE. Vo lBEGERE (o)
@ 74y ER

H* (nmol,/m) = (Cs %615 X10%),/V
CoT, H  BUaEg o HY BE (nmol
i) Cs: BUEHARh o HY BE 10779
—107"48 (nmol, m). pH S : BB EK
© pH IFEE, pHE S : &Rk © pH i
fl. 6.15: MR (nf), V. BUBHERUR
Pk (nd)e

C (nmol,/ nf) = (Ax5%10%),~(Mx V)
T, C K& A A vERSEE (amol
Aud) A 7o vy RO £ 4 v BE
(ug/ mb, 5 : flibiEE ), M: 4+




H &

A O4rF Vo BB SR (od),
B, BEESHRONO,:”, NO BEOH
RGN & BHIEATT - 120
A (mol/ m)y =# 1+ (#2—~%3)

CITVHLBIRBs 7y s ho
44 v @EE (amol /nf), #2: HIRBREH
PUDLIA—F 4 Y7 g S hd (7 v iBE
(nmol /i), #38: HBIFEHREF Vv ra—
T4V T NI BEOA L VEE (nmol, ),

3. 85 B
SEYSIBRE - 1998 £ 10 H~1994 4F 9 H ofiiEhc.
& BRI AT, N AT —F
FTHOTRELL fo 7 2R, BEFIRER S O RISE
HEAFE—~ 4R LI,
 Fra— SRS R T BEFER (SO
136 H 22 BB THIBERIUS (11.0~2.4pp
b) MEEERIUNA (7.2~0.3ppb) &ML T
{, TOLDIFEHIEZ 63 TH -7, (- 3)
A2 RREH (HN O o hBRBE g 1.7
~0.0ppb T, JHGDEE L 0.5ppb. D%
N3 0.5ppb TH » 7o, H RIRIEERISE 3 WS
Eb, B (6~8H) wE <, BHHIED -1
ooy BT R O BB IR OB & ik L
fﬁ%f)‘ﬂf:o (izl“““ 3)
HARKEHR (HNO:) B 25ppb &0V E
BELRLEZIEbH -, TOMIZEEAL
RHIFIRELIT ¢5 - 1o,
7rE=7 (NHi) BIHBOREEEH 6.8pph
(IR BB HEDE 13.6~3.8ppb). B & 7.8ppb
GHBBEEERIEE 18.6~1.8pph) T& » T, R
FEOZNEP -7, B (5~8 A) DJillg
DT &= 7 EEEEE LB L TPPE O,
L ENEEREOBES DS MICED 5 T, (B 3)
7 4 N F BRI SR E N FRF O Rl o DIKFEA
A v (H*(app)) BERJIIFHS2.0nmol,of (B
- IREREEEEIH 8.5~0.0nmol,/ i) . & A3 4.3nmol
S GRBRSREEER 11.1~0.0nmol/ 1) T, &
AR EE L T - 72,
BB 2 H REEENc B L TE <.
BRI 81 B IR O IR A I i LB LT -
e (H—-4)
OTRERA A v (S0.57) BRI O T
- 56.6nmol /nf (H4BLIEEEERH 172.4~0.0nmol /
), A 46.Tamol /w (GH BB EEEEE 115.3
~00nmol, /o) TIHFATER & L TE W

O Ne2d. 1997 75

Biodot, £, FORELEHEbEE & &

=B LT, (B0~ 4)

WA 4 (NO,™) BB FEEMEAs 7
2.5nmol/m' (HMERIRAHER 217.7~15.2nmol /
m). SR 63.9nmol o (VIR RSN 154.1
~4.3nmol/ m) &EEUET A S & g
LTEWEERS -7, 2HSOBEERER K
Lo TRKELERL Thiohl, #OBREOEE).~
F—riREEAS-HLTVE, (B-4)

R A A (N O.7) BE2)JHIE T 0.4nmol
/m IR 2 Anmol /i F N E NI R X v
R, Toftdd X TRINTIMELI T TH - 72,

TvESGLAALL Y (NHY) BERIGOE
HifEAs 163 9nmel /of (HERBSREEIBH 332.1~0.0
nmol,/ o). @A 160 Inmol /of (MBI
393.7~0.0nmol/ i)} T& -z, FHIADE
i idfn] CEBMERASR SN, TR O IRE 551
EHE L CHBETH -/, (F—4)

FVERRST DFEEE - KB TE O T - 7 D
BEREY (n=16) 2#F—5, SICRLKk, TH S
RSO DB, NS - & SEVRSENO,”
ENH. (0.913) wHent,

" H*(app) OB TESO M 2HEE S
<, N 0728, BB 0.735 TH » 2. ;RWT
NH." DJH0.720, & 0551 TH - Fz,

Zofiz, B THRENO, (0.754) ENO,~
0.778) LoMicEuiBsE ok, Foiho
R TR S O & NH OB 0.818,
I 0.784. NO,~ & NH. & OHIBRIL) I 0.683.
B 0.913 TH - Foo

¥z, NH.* & (SO +NO,™) &MY
L IR 0.805, B 0.879 T, # OBAGRIOIE
ERENFNLIBBLT1A2TH 1,

BIEFROLE . KAETHE SN HREKE
AFxFHy bMH=x—FY v (ma—-a8—20d
B, % 100km, AL120,000) CTHIESOER
(1) 2B ULER, 7 2RSS T RN
BRIVIADOS O il = o — 7 v viZBiF 3
BED A4S, 7 = 7RI, SR b e
77O I0EED - 1,

B TR AT 2 2 — 4 o vicB i 2KES 4
VBRI, BB 2 REOBLE 104
TdHh » 1,

SO EFEHRERRBE 2., I, &
BB ANO, BER=2 -7 7 YO 4
Td ey _ AT



3
76 Bull. Jap. Env. Sanit. Centr. No24. 1997
Table 4. Summary of gas and aerosol concentration using Honeycomb Denuder, measured
in Kawasaki and Takasaki from Qctober 1993 to September 1994,
Kawasaki Takasaki
Parameter -
Mean Maximum Mininmum Mean Maximum Mininum
$ 0. (ppb) 7.5 11.0 2.4 1.6 7.2 9.3
HNO: (ppd) 8.5 1.7 9.0 0.% 1.5 0.0
HNO: (ppb) 6.2 2.% 6.0 0.0 0.5 0.0
N H {ppb) 6.8 13.8 9.0 7.8 18. 6 1.8
H *(app) (n mol/a) 2.0 8.5 0.0 £.3 11.1 6.0
§ 0% (a mol/d) 56.86 172.4 6.0 46.17 $115.8 ¢.0
N O (a mol/d) 12.5 2871 15,2 £3.9 164.1 4.3
NO." {(a nol/d) 0.8 9.4 6.0 0.1 1.8 0.9
NH," {(n nol/d) 163. ¢ 332.1 6.0 160.9 383.7 0.9
@ H *(app) : Apparent aercsol H'.
@NOaw (Noam)m<Nosn)t1+{{NOs-):z“(NOaw}ra}
@Noam (NOR—)‘:(NOEM)tt'*'{(NOZ_) :z“(NOaw)rz}
2 Sulfer dioxide ¥ iy Amuonia
¥
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E
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8
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Fig. 3. Plot of the species measured in Kawasaki and Takasaki from October 1993 to September 1394,
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Fig. 4. Plot of the aerosol species measured in Kawasaki and Takasaki from Qctober 1993 to September 15994,

Table B. Correlation coefficients from data at Kawasaki
from QOctober 1993 to September 1994.

faseous species Particulate specles
50, HNOG, HNO, NH,| H* 50,7 NG, Ne, NH,

1,000 0.3% -G 184 -0.548] 0179 0.52% 5. 127 0164 0. 22| 5G.
1,006 -B.00¢ 0,087 0.7 0.43% 6.$9%3 -0.001 0.3%0( HNO,
1.000  0.248) -0.205 ~0.221 -6.20% LOoe -0.313| HING,

1000 0228 9.718 ~0.205 0,726 HY

1000 €.3% ~0.221 0.818f S0.7

1000 -0.205  0.683] ND.

1.e00 -0.3115 NO.

1.908] NH.

Tahle 6. Correlation coefficients from data at Takasaki
from Qctober 1093 to September 1594,

Gaseous spocies

Particulate specles

50, HNO. KNG, NH.,j H® S§0,° NGy NO, N,

5000 0510 ~0.098 -0.126| 6.286 Q.07 6.284 -D.088 0.£05f S5 0a
5060 0,921 -0.575| 9.398 0.285  5.002  0.021 ~0.0Tf HNG,
1,006 0,058 ©.378 -0.106 ~0.12§  L.obe ~0.177f HNG,

1.000 0.735 0.488 0.3718  0.5513 H'

1,900 0.672 -0.16% 0 184f SO

1060 -0.125  0.313f NO,

1060 <0171} NO;

1.008[ NH,

Table 7. Summary of 24-h average gas and aerosol
concentrations at Connesticut Site (16)

Parameter Mean Maximum
HONO  (nmol/m3) 16 48
HNO3 42 174
502 93 332
NHS 34 15%
NO3~- § 31
5042~ 65 271
NH4+ 112 528
H+(apparent) 37 199
H+(total) 42 149
4. B B

KERH T OREE L RES 570, HMH
QUi &R GEED BT TER (1618
Nz B BF = o — 7R U TRT RN
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Abstract

Atmospheric acidity data were gathered
during a year-long field studies in Kawasaki
and Takasaki using honeycomb denuder filter-
pack sysiemas. _

These sites were chosen because Kawasaki
(Kanagawa Pref.) is an area of breaking out
polutants and Taksaski (Gunma Pref.) is &
transported root of pollutants. a

Honeveomb denuder filter-pack systems
were utilized to obtain daily measurements
of gaseous SO, HNO;, HNO, , NH; and fine -
particle SO, NO,”, NO,~, NH* and H'.

The observed concentrations of the gaseous: -
species, mean SO, were 7.5 ppb in Kawasaki'




H & +

and 1.6 ppb in Takasaki.

In thosesite the gaéeous HNO;sconcentrations
on the cold term were Jower than those on hot
term. And in the hot term those gaseous HNG,
in Takasaki were higher than in Kawasaki.

Gaseous NH: concentration in Kawasaki in
the hot term were higher than in Takasaki,
but in the cold term those concentrations in
Takasaki were higher than in Kawasalki.

The mean aerosol H* (app) concentration
observed in Kawasaki was 2.0nmol/rd and 4.3
nmol/ni in Takasaki. Aerosol acidity (H*)
concentrationreached 11, Inmol/nd in Takasaki
in the hot term.

On the average SO/ and NO:” concentration
were almost same levels in these sites.

These results suggested that for the summer
period NOx exhausted at city area was
oxidised to HNO; during moving from the
southside in Kanto plains to the northside
(Takasaki). Most SO/~ and NO;™ were also
neutralized reacting to NH,*.
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