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Fig. 1 FIA manifolds _
P: pump; S: sample injector; D: detector; RT:
reaction tubing
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R E T, BB 20ml £ E— A —cHY, pH
A= — (HEEEKTIE, HM-60S) T pH 2RIF L7
WHEa Ly MIARE 1X1073M OABEEF + Y
LKBEZBTL, M FEE pH 288 L7, Boh

tﬁi@ﬁ@%,mms@ﬁ&ﬁﬂs@ﬁ%*b»

729, 728, NaOH EEERHKIE FIA ¥+ Y — Sk &
FRRICHAB L, BEhs “MILREORIN 28T 5 /2
B, Ealy b ESICY — S RREED 1 F 2 — THH
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Fig. 2 FIA profiles for HCI
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Tz, ZORTEITBEO TEAPRIEE ORKRICES X, i
WHTE, ko F, F, OftEM[z 70y b7
%.

F,=(V,+V)X10 PH (2)
Fo=(V,+V)X10PH (3)

CCT, Vo CHERTOREPHRE, VIET VA Y AR
THRETHY, Tuy UIELHB LN S DER
EIMEL, HE DD S BEEDBEE (free acidity)
ERME (total acidity) HSRDHN 5.

23 H %
DHICHOIZEIR I, Ficl s s 0p 0 EgERERT
&V, JKid Millipore B Milli-QII #BHli/kBIvE 3L 15
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(Aldrich #) 5g % 1 | OMIAKICHELS € 7242, 0.45 pm
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Table 1 IZIZZDFERETRLTVS., TORIZIET 32
VEEERWT, ZNZNOMRMELRLTVEY, pH
8.3 B & pH 4.8 ME D HGR{E ISR OBE & & pH
KB AMEEE ORE LT, X, total acidity I$558
DEBEEUVCORLTHEY, BABRKOBEIIERIZ
WTDZNZNDOEOMAZRLT WA, 58, 558 HA
DIRMERE a ERD 5 1cFEIND.

a=[AT]/(HAI+[A"])=K./(K,+ [H']) (4)

INHOMEREEHEEMBE FIEF 8T 5. FIAICE-
THINTEEIHEERE K< —HT 555, FIA OOH
BV NG 3 POSHHEDOFEIGETH O, 3 BOHH
BOWEs>E /NI Lot (£15% LIN). B, Z

Table 1 Determination of standard samples (meq/l)
Sample pH 4.8 acidity pH 8.3 acidity Free , T_ot.alT
Titration FIA Titration FIA acidity acidity
10 ppm NH, " 0.85 0.81 0.98 0.87 0.89 1.62
in | mM HCI (1.00) (1.06) (1.56)
5ppm AP* 1.00 1.27 1.70 1.66 0.97 1.75
in 1 mM HCI (1.00) (—) (1.56)
1 mM HCOOH 0.87 0.93 1.15 1.04 0.88 1.14
(0.92) (1.00) (1.00)
1 mM CH,COOH 0.51 0.55 1.26 1.15 0.46 1.24
(0.52) (1.00) (1.00)
25 ppmC humic acid 0.13 0.14 0.72 0.76 — 1.52

The theoretical values are shown in parentheses. + Obtained by the Gran’s plots
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312 EFOMOIEMADOKE  —IC FIA #l
EIBOTE, Fr VY -—RBENMEVEEREBELS
CHIEBRBEHEBE LA s EPmsnTEY, i
5T, Fo)V—EERENCEAEELL. LhL,
BEREEX )Y —2H0AE pk, DKEVWHEETIIE
BomERY AN HMAE%ERL 2. Fig. 3(a) IZ pH
BIMBHIEICH VLT, ¥+ Y Vv—% 10 *M KL+
YUY ABRELIZEEDT 5 VERAKES Y 7 4 (pk,
551) OREBZRLTOAL, HEE LV b FHEIEHH
mucnag. ok s, KEEE (pK,4.19)
R VEBZKFENY UL (pK,721) D& A, o
pK, DKREFVWHBBCTHLRAKTH 72, Fr )V —BE%
mL<TBE, Fig. 3(b), (¢) WRT EHIIHREBHEOE
EVRDITHLDOD, WHE, FEOLE—7IRDEN /N
<otz H-T, EBRE LD LEICEBEDF v
VY —RBOMEIC KRS sEEE G2, BIEICIGES 20
EEAB. hoDl End, B, MAKOBED LR
EREEE| meq/l THHIEE, FY IV -RBEZS
T BEMBBOBES NI BB ED D, KFERIC
BIFAEF Y)YV —BEWE ImM & LT, 5, Kk
BOTEBRES—EMLTICE 5 & ¥ — 7 IBIXREHK
FHEERX GV, #27T, MAkERUY—ZIBIC 588
EEAEORHTRE L, 20ERDIECS, pH
8.3 BBE T3 7X10 Peq/l, pH4.8 BEEE T 3X107*
eq/l TH -1z,
BErREIENA SRR, NESHEEETH L0, &l
HEDTVIK T ISR D 1261 pH HEALT 5 =
EWHB. FITHRREREDEEBIZONVT HRE L
», KETREBE~NOHEBIRINEMoT. X, &
ME&fFomaoizoic, ABEARELZ 100w & 200
pw, FY U Y—WE%Z 025ml/5 » 5 0.75ml/ 5 &
T, RnFa—T7TEX%Z5m»5 IlmETEX, Fh
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Fig. 3 Effect of the carrier concentration on the
half width of signal peaks

Carrier: (a) 100 *M NaOH, (b) 107*M NaOH,
(c) 107*M NaOH; (@) HCI; ([J) potassium hy-
drogen phthalate

FNOEEIZOVTRE LY, SHEOEIENE L
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Table 2 Determination of fog- and rain-water samples (meq/1)

Samplin pH 8.3 acidity Total Concentration

Sample d:ﬂe 5 .- acidit +
Titration FIA Y [H*] [NH, '] [(H"]+ [NH,"]

Fogwater >89 6/28 0.66 0.68 0.99 0.37 0.27 0.64

'92 8/15 0.71 0.78 1.47 0.29 0.69 0.98

’92 8/20 0.64 0.70 - 1.27 0.23 0.73 0.96

92 9/21 0.20 0.14 1.01 0.01 0.67 0.68

Rainwater 92 9/14 0.19 0.21 0.62 0.04 0.08 0.12

92 9/28 0.09 0.10 0.31 0.02 0.01 0.03
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___________ pH 8.3 acidity free acidity
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a ‘7. o 5 | | 5 %
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Fig. 4 Titration curve (a) and Gran’s plot (b) of a fog-water sample
F,=(Vo+ V)X 107PH; Fy=(V,+ V)X 10°P"; Titrant: 107> mol/l NaOH; V=

20 ml

ZM s BAKOBHEMSBE Gran’s plot % Fig. 4 ITRL,
pH 8.3 B DRAIEM R % Table 2 IT/RT. 4B, K&
L&k B pH4.8 BEORKH FRIZE VDT pH 4.8 BRE
ORIFENSTEELFERIE S NTWVWBE &L, pH48 M
BREHOKEA A VBEEEEAEHLTVEIL
Mo, T pHS3 BERIEDHZIT- 1.
ZOHRITRT EHIT, FIAKKVELNTEEHE
D 111%~70% THY, BEDOEMINS 2B LR
—EMSEL L AEEPR NS b ODFEF-HL, K
B EABEORE AN S FRTHIEEAS. X,
pH83 ME I KFA A VEBIH LU TALE YRS LHE
ThHdIENH, BEAOBOARIE pH83 BRETH
BbHENEELVWEEASNSD. X, Gran’s plot
F VK12 total acidity &, EHBHITHB WV THEIZ pH
83MELVLEWVEERL .
BEOFEHRTHILLIZ&HIC, pHB8.3 BEITIIKFE
AAVPCT v EZ LA LT v O—8, ELEA A
v, B, RBOEST L. EEBEOBEK, WAKIIBOL
TRELEA A VBREIIERIK, XORBASREA + >
BELHILLD pH B CIHERTES. Lo L, &
BHZ k> Tk pH83 BEORIEMIIARA A v ET ¥
EZI LA X VOREOMEV BEICAE SHEERL
t. $E- T, pH83 BEICIERBOTSE NP2 K

xNERDbNS., ZITRTYEZILA T VEBDOTA
CHREBAMELM, Fig 4 IORUEK (1989 4
6 7 28 HIRE) HOBHBEOBEZHML 2. BAK,
MADIEE, total acidity & U TERIZAN SRS IEK
RICRENB DI THS.

" Total acidity=[H*]+ [NH, "]+ Zn [H,0e] (5)

ZORIER U S RERZRAT S L, ARBROLRE
B (Zn[Hyorgl) & 0.35meq/l &30, KFEA A VX
TYEZT LA L VIREICINHT 5. ZOERBOLHE
RRBEIL 4.87ppm TH YV, O %2 FKFITHH S
NEREMLERIE TS 5 XMITHE T 5 & 0.4 meg/]
LB, UL, ThHDERBEKTOFBOMEROR
BLELUTREZINTVS 30~20uM EVWHE LV D
DROENC Ep b, BKLHAKDOEEIZIE pK, DK
SR EBBROESHHHLDEEZDNS.

x X 13
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¥

FIA of fog- and rain-water acidity. Hiroshi Suzaki, Hiroshi OkocHI and Manabu
Icawa (Faculty of Engineering, Kanagawa University, Rokkakubashi, Kanagawa-ku,
Yokohama-shi, Kanagawa 221)

Both pH 4.8 and 8.3 acidities were determined by FIA. The carrier solution was a
carbonate-free 1X 10 ®mol/l sodium hydroxide solution. For the pH 8.3 acidity
measurement, the indicator was Bromothymol Blue; for pH 4.8, however, Bromophenol
Blue was used. The half-width of the signal peak was used for the calibration. The
values obtained by the FIA method agree with those obtained by the corresponding titra-
tion method, except for one case, in which the carrier sodium hydroxide concentration
was much lower than those of the solutes in the sample solution. . For all fog- and rain-
water samples, both the pH 8.3 acidity obtained by FIA and the total acidity obtained by
Gran’s plots in the titration method were much larger than the hydrogen-ion concentra-

tions because of the presence not only of ammonium ions, but also organic acids.
(Received May 11, 1993)
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