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T, WERETTE, VYV, $HERCERIF LA TORBRREOh L, o
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KRFDOHEA B EADL, HL AL RKFROE
BRfgEO—2E LT, X, IFETCRBERORRO—
SELTHEBRBIRTWS. LAL, KSHPOBRELE
BoORPIER, kT, 2FBLEmE L TRIELTE
b, IThbELFEHRBINCHET S & IXERIEEME
L, FRTAHSMEOEEBRAOMBELLH FEHITH
RTWig\WI~d, 22T, RRFOFEREIHELR,LD
ZORE, HRBRNOEEN KX\ HEE I A P ER
LY, Leahy 559 & X 2 & GBILAWOBEBEE (~v
A7 AFe F) T 28MBE02 Y FIA L ol
HAL, CoMBBAKRGTOMBI A v EA A vy Ir=
b 5T 4 O TERYT S HE A L.

RYAT7A5e FHBR X ATHRBA A O v 7R
< 57 4 —ICEWT, v XT7TrFe FBEKIL,
FEEA TR AET 54, O, DU RS RK
PRV AT AT e VORBERTS., oV AT AT
FABLLER T HREEERAA VE, A4 v 7r<}
757 4 —RIBBEBAF VD ERT KEREE L
D, B HMEMBAA o EEIXRBECH-. £
T, AT, flE U eRARBRPORER/RBR A 4 v
HRETLIHEEZBRHL, B At v ra~tr 57,

* BICRBA KRBT HEISAER « 223 mi)IR

BETAELEKEST 3-14-1

AEEPHWCEETHEE T, 1985 41 A~10 BIZRIE L 72 RAFOES I & b BEE,

—C—fF, KEBEA & v ETEEA A v EOBEL T,
KBBRO— L, BOA A v rn= 27574
—CHiBE A + Vv OERY 175 HE e >0 T KRE%E 1T-
7. ‘ .

2 % B
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A Ay 7r7r< b+ rZ 70k, EMEALERTEES IC-100 &
Fot Dionex #1 14 A% FAwvwi. #HHSEHEL DLTFICHE
7.
(1) 1C-100 7
SEEH S A B4 Y EER Type AX-1 4.6mmg

X 250 mm

TvhFa Aty i Type AX-1 4.6mmg
%X 50 mm

YTy H— Ty — CX-1 (B4 vacHafs
Fa—71R)

IAHEWR - 0.004M jEEF + U v A-0.004 M BRE:KE
+ + YA, 2.7 ml/min

BRk#g : 0.05M F5F v v ¥y ALk vER, 4ml/
min

(2) 148 ((AvEbrrs7e~t 27574 —)

NEED T A EA A VRO 7 A
(HPICE-AS2) 9mm¢ X 200 mm

ka7 A B4 VHBRDTAMRES 7 4
6 mm¢ X 150 mm

waEE - 1mM EEE, 2.0 ml/min
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2:2 g I X PORRNERDEEIRE

F7mrv7 40z — (Millipore Type LSWP) ki
HELLLRER AR Y, @H%c 100 °C, 1 KR,
MBI L KD HBRET 5. RABORBRE, mMHBE:
LTRvX7A5Fe ¥ 10ml #inx, 10 7k EE,
BoOMBET5. MHBRER, Frveva—-TF 477y
A % — (Pallflex TX40HI 20-WW, FL{% 0.3 pm) Thh
HEREZPBL, -oFRcEYK 10ml hnz, R
A+ v Ol T, KEYEINT 5. Z ORBER
OB A Vv HA A 7= 57 4 — IV ER
T5.
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31 RUZIZATEFRICKD HEEI X M CKD
$TIREEFRIT 0 DORE

KREPOFME v A7 L5 e FTHHL, EriEd
IKCHRMBETT 525, KPRV X7 T e P
FL, BCBbIh, REEBIERIND. Z 0K
BRDA v rn=r 27537 4 —%fT5E, WifRA 4V
DE— I DBICEEBEBBRA S vOKRELEC— 758N,
WA A DoERTT o EY, BB A VOERENSL
EUEREEE o, F2C, BiRA A+ v OEERCHE
L B REBHRBRA A R R 7oz, Wil LK
BRPECEENDX VAT AT e FROZREBE A + v
BRET LML DO HEC OV TRIZ T o .

Table 1 &, 4 DHEC XD REBBA A+ v OkkE
HERICOWT R L. BREFNE L LT, FHEEEK 2
ml il 6M ¥Efg 0.2ml, FEHKEK 0.5g #inx,
BREBAA Vv EXV AT AT e VICEILT 2HEN R
¥, REBK Sml c~<v+¥y 25ml #inx, <vxX7
AT e FROREER A 4 v EKE» bET2 v ¥

Removal of benzoate ion and remains
of sulfate ion in sample solution by

Table 1

various methods

Benzoate ion Sulfate ion

Removal —_—
method onc./ Removal Conc./ Remains
pg ml-! rate, % Mg ml-! rate, %
Untreated 414 0 2.61 100
Extraction
by benzene 323 22 2.50 96
Reduction by
zinc powder 185 55 3.14 120
Cooling 240 42 2.43 93
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v, MRHBLEOEIEY 0°C TfT\vw, KH~D
Ry X7 AT e NOEME ML 5EHEC OV TR L
7z.

Table 1 DFERM L, KEBFBA A v OREELLT
ik, BILESARLZRHTHY, BHEEE, NvEvl
BhSEARS bhtc. LaL, EBRITEOESR,
A4 OBERNI120Y% Licolc. ik, EBAD
WM RFPCHRA A v B ETEREINDLLEDTHD,
BEBRIFC LD TBRA 4 v D HFYUL B ChH 5. GH
%, Ny v, g1 A v OBRERIEh T
h 93, 96% Thbh, BREEHEA A v ORERIFICL S
GrEg A A+ v DBKIIAED bhich - 1.

32 BEANZCKDIREBHAA Y OEKE

BEHERN v B VBRI X5 BIFIC X b, HHRE
KRR PO BEERA A4 v & Bk T, ABEAR
10! TAAv 7=t 757 4 —%T 5L, REEA
F v EREBBBA A OSBRI TH o LL,
KRB PO A A v I EETH D, EAT ALK
B 1ml i k35 08A D HEECIE, TBEA 4 v
L RBEBRA AV OZBEINR T THY, G4 v %
EETAHC BT REBBA A v i )R LELD
., FLT, AXvIre=rr57 4 —1X0, BRIK
DTHDHREBA A v EGERSTOLBERA A v 2T
Rl brse, BMOES & tflin il
T, BEAA VIR I 7REAL, HEBIAAVE
EBETHHEEAEY KOWTERHZT- . FEALR
DWTIRRD 2D HiExBa L.

B, ROORBMROBEEARCAA Y 7 0=
b 757 1IC-100 #xHuicboThh, F 28, A
o1 Avrse=tr 757 14 B+ vER2 R
<= 757 4 —%HV, BEAZL A4 v7e< b7
77 1C-100 FE#HEH L.

Bl Xs, ERORRDO M XV I7r< 7540
—@il% Fig. 1 @Rl REBK 1ml ZRHE» 7 4
EALTC, BROMCHEALEEN Fig. 1(2) Thy,
WA A v IRBBBRA AV OKRELEC— IRFTELIL)
FIRTLEST WS, 2T, BRIEBLETHHR IR
LRP L, Fifg1 A v DE—27DHNS 54 30 @i
5148, 2.7ml #HRL7. £LTC, 7RLUCER
YHESIAF v 2a= b IS TRBEALILBRADA AV 2
r< 275 ap Fig. 1 (b) th%. Fig. 1 (b) X b B
Ll X 5, ARERPOREERR A 4 v ORILKE
CEAL TS, REBBRA A VORBILIZEA
Eicl, BBA A v THRERTHZ EBTE .
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Fig. 1 Chromatograms of anions by the recycle
method 1

(a) first separation, Yokogawa Model 1C-100;
(b) second separation and determination of

S042-, Yokogawa Model IC-100

wiz, BECIHIEBORBOA v ra= 735

ADF% Fig. 2 wRLic. e, RBBHY A4V
ra=trs57 WHERK, ImlyyFar—72ERAL
THIHEALLEAL Fig. 2 (a) THY, 1+ vHEgrs r
= 757 4 =BT, BB A VIO EEE A
d v eI L, BBV ORRERA 4 VX
FOBITHBHL, W44 v AT T A2 0T
Jo. LT, BB ER T S h 238K %, BB
dVREIERR A A O — 2 BB 67 30 b
24y, 4ml ZHEL. Z L CHRLICERY, 5K
A4 Ay r7a~<t 75y [CG-100 BicBEA LT AV
sa=h 75 a0 Fig. 2 (b) Ths. ZoEAL, &
BEREA AV OFERL, WA AVvETOERTD
LN TEL.

Table 2 iz, - oOTFEARIC X A5k 1 4 v D1EHY
KR flE LT EEYRT. B2HEOM A VBHRZ7r= b
757 4 —HFALEBEDOREEA( A v OB, B
HEFRT 96.4%, EEORRB T 85.6% LEnELc-
7oy, B lEei, EERRT 72.0%, FEDO AMT
76.29 EEREEA A v O BUERITIRLPEE &g -7
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Fig. 2 Chromatograms of anions by the recycle
method 11
(a) first separation, Dionex Model 14; (b)

second separation and determination of SO42-,
Yokogawa Medel IC-100

Table 2 Recovery of sulfate ion by two recycle
methods

Recovery of sulfate ion

Method System Sample

added/ found/ recovery,
kg re %
standard soln. 2.00 1.44 72.0
sample soln. 2.06 1.57 76.2
IT ICED -IC standard soln. 5.00 4.82 96.4
sample soln. 1.30 1.10 84.6

I ICw-IC

a) Yokogawa model IC-100, Anion separator column :
Type AX-1, 4.6 mm¢x250mm; Eluent : 4mM
NazCQs/4mM NaHCOs, 2.7ml/min. b) Dionex
model 14, ICE column: HPICE-AS2, 9 mm¢ X200
mm; Eluent : ImM HCl, 2ml/min

sz, EBIETRRARS MO & XCRBE A A V5T

CREBBA A VIS TENTERY, BB A OB
HpEasskhie X v BEFEEL, HHER A 4 v &5 e ER
CEhhoflcdELbRSL. —F, H2HETIRAF
VEIRR s r= 257 4 —R XD, A4V ERBE
A4 v DT HBETE B, HERA A v DHEH
BETHY, BURERRL, BEAKELLTHLTVS
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33 KT[FPDOFHERIX MAEOAIE

32 OFERICESE, NV X7 AT e V%, 7Y
KT L AR A v R 7 m~ L 75 7 4
—THEEL, TEATBHHC LD RGP OHEE < A
DERHIT 7. :

KREFENL, BETHASELERAFERTHEBC R
T, 1985 £ 1 A~10 Ao 4 MR L 72, Hhilg <
A+ DHEEEBEOHM Y Fig. 3 KiRT. ASBLAD
WECI 2B v A—wvy vy rs5s—% FAL, W
FAMEREUDAEBH CARBEY T 7 v s o5 — (80
mmg) EiZHEL . jﬁ%ﬁ;ﬁﬁaﬁEPv:, 7 4 & — ETH
Bes AL &7 vE=7 LovhRIRIS k2 S T BEMEA B
HBOT, TvE—vsHv7rs5s—DKE®s |0z, 7v
==7BE%E (BEX Im HE 0mm o211, 72
BOWNBEC Y 2w VBxa—7T 4 v 7 LIch0) 5K
FICEERE L 7=, RRE51iE 28.3 1/min ¢, K5EER
RFfElv: 2~3 BERE L. ‘

Table 3 iz, KZFOGE I A F DRMERMRERT.

air intake 28.3 1/min

\l/

discharge

Fig. 3 Schematic diagram of sampling system for
sulfuric acid in the atmosphere
1) NH3s removal tube (X5), 2) connector, 3)
2-stage andersen sampler, 4) pressure gauge,
5) valve, 6) flow meter, 7) air pump, 8) by-
pass

Table 3 Analyzed SO,2- in Aerosol (<1.5um),
Hiyoshi, Yokohama, 1985

Conc. of H2SO4

(rg/m3) Ratio,
Date A/B
A B .
Jan. 0.11 — —
Apr. 0.10 0.13 0.80
Jul. 0.90 0.95 0.95
Oct. 0.57 — —
A : installed with NH3a removal tube; B : without

NHs removal tube
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BHLIKRBCADS L, B A FDIFEA L
T HRE L.5pm LIFo BN Fa BIEDORS &L
7.

BREE 3 A+ D KGHEEL, 0.11~0.95pg/m3 L7 h,
BHID 7T AR\ CHi# I A F ORKRBE ECRER &
Ttote. XN, 4AE7THORERKRLS, 7ve=T7TK
EERRELILODIZ IR, EEHELLLD XY LB
B A MBESBFTELS LD HANRDLRE. Th
X, TvE=T7 EOMMKIEERE b EE LT v
= TREFCHEE I A ARHEIR, BEARZAC
EREZBRS. LL, ZO/RCONTIRSEOBKR
DEILLETCHDHE F2b. BB, KB L5 FE
I A POBRHEF T, KSEERIURE 28.3 1/min T 2.5
R AT - 7o & (KEHRIE 4m?), 0.005 pg/m?
ThHH, BOTMELKRKFOUWEE : 2 F ZHET S
LWHBETH B,
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Determination of sulfuric acid mist in atmo-
sphere by benzaldehyde extraction and reinjection
ion chromatography. Shigeru Tanaka, Kazuo Yama-
Naka, Katsuhiro Yamacara, Yuichi Komazakr and
Yoshikazu HasuiMotro (Department of Applied Chemi-
stry, Keio University, 3-14-1, Hiyoshi, Kohoku-ku,
Yokohama-shi, Kanagawa 223)

A method for the determination of sulfuric acid in the
atmosphere by ion chromatography was investigated.
Sulfuric acid in aerosols collected on a Teflon filter was
extracted with benzaldehyde as a selective solvent for
sulfuric acid, and then sulfuric acid in benzaldehyde
was counterextracted with distilled water for ion chro-
matography. In the counterextraction, a portion of
benzaldehyde dissolved in distilled water, and was rapidly
oxidized to benzoic acid. The benzoic acid produced
by oxidation of benzaldehyde seriously interfered with
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the determination of sulfuric acid by ion chromatography
due to the overlapping peaks. Various methods such
as the reduction with zinc powder, the extraction with
benzene, and the cooling were tested for removal
of benzoic acid. However, no sufficient removal
by these methods was obtained. Instead of these
methods, sulfuric and benzoic acids were separated by
exclusion ion chromatography. Sulfuric' acid was
separated from benzoic acid by using ion exclusion
column, and then the portion including sulfuric
acid was reinjected to an ion chromatograph installed
with the anion separator column for determination
of sulfuric acid. The concentrations of sulfuric

b, W, W, B, R A AV I/r< /5374 —ILX5KAPOMEBEIANOER 163

acid in the atmosphere at Hiyoshi, Yokohama from
January to October, 1985 were 0.13~0.95 pg/m®. The
detection limit of sulfuric acid by this method was 0.005
pg/m? at sampling 4 m?® of air.

(Received October 18, 1986)

Keyword phrases
determination of sulfuric acid in the atmosphere; ex-
traction with benzaldehyde; separation between sul-
furic acid and benzoic acid by exclusion ion chroma-
tography; reinjection ion chromatography; collection
of sulfuric acid with ammonia removal tube.
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