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ABSTRACT. In general, acid rain is unbuffered solution with low ionic strength and high resistance. There-
fore during the pH measurement of acid rain, error can be occurred due to the liquid junction potential difference
between the sample and the standard solution. Actually the average conductivity of rain in Taeduk Science Town
during 1998 is 12.8 pS/em, while that of pH standard solutions is about 5,980 S/cm. There is a large difference
in ionic strength. To compensate the bias due to residual liquid junction potentials, a quality control stan-
dard(QCS) of dilute sulfuric acid, which has the conductivity and pH values similar to rain, was prepared. The
pH of QCS solution was determined using the hydrogen electrode system without liquid junction, and com-
pensation has been made for the bias terms by performing the pH measurements with glass electrode. On the
basis of this compensation method, the pH vaiues of rain in Taeduk Science Town during 1998 were measured.
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Fig. |. Rain Collecting Apparatus.
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Table 1. Electrical Conductivity Values Assigned to the Potassium Chloride in the Reference Solution

Reference  Approximate Normahiy . Temp. Electrical Conductivity
Method of Preparat
Solution of Solution cthod of Hreparation ("C}) {(nS/cm)
A 0.01 0.7440 g of KCl weighed in air per 0 773.6
1 L of solution at 20"C 18 1220.5
25 14088
B 0.001 Dilute 100 ml of solution A to | L at 20°C 0 77.69
18 127.54
25 146,93
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Fig. 2. Galvanic cell without liquid junction.
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Tuble 2. Electrical Conductivity Vilues of Different Water Sources

Nz TR NEAT)  EE Aok AE T
k0 ey R N (TR 1.0 157 131.2 126.2 109.3 742

Tuble 3. lectrical Conductivity Values of Several Solutions for Glass Electrode
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Table 4. Results of pH Certification of Quality Control Standards
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pH 3.5 pH 3.75 pH 4.0 pH 4.3 pH 4.5

E.C.(uSfcm) 1319 9.9 425 214 13.5
pH ot&3k 1538 3,754 4.029 4325 4.509
(x20) {=).005) (=005} (+0.004) (2£0.05) (=0.05)
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Table 5. pH Values of QCS Measured by Glass and Hydrogen
Electrode

Tuble 6. Electrical Conductivity and Corrected pH values of
rain fallen in Tueduk Science Town during 1998.

220 @ o pH pH GHEGES
RS (Glass Electrode)  (Hydrogen Electrode) &t (US/em) pH
I 4039 4.029 91418 ) 12.2 4.684
2 1042 2028 41 7.4 5025
3 4038 4.031 417 16.7 4905
34 4,043 473 10,0 5411
5 2,033 S 5.2 5.155
6 4038 5128 7.7 4929
7 4035 6/3 103 5.136
8 4.039 6/5 39.7 4452
Y 4037 6/13 6.3 5444
10 4.035 6/16 233 5.209
F 3037 6/25 36 5419
B o 4.03840.006 4.02910.004 6/28 9.7 4.767
wAz 5009 719 12.8 5.154
731 9.8 4,893
86 8.7 5016
812 139 4.727
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S0 EF el 93 pHE A3 Al fRld5eR 9130 43 5446
Fgsldiom. 2Ugel A wYe feldFen & o v o
A3 QCSE] pHlol Al me} HHA = 2 e 1382100 19932 0.30

F WEiZlZ, pH 2YEF YT 1L AHSsld
2=g zhrte] £4A)7)7F GEAZEE Table 49] 23
2 0.0092) LEH]] FhE WFo] RAsielch 1998
el Y 2F A 7dsbEel gk 4713 Ex 5 pH
3] 7= Table 6044 B nle} 2o

¥4 &

Abdule] B2l BAE 71 EAiA)E= Aol pH
el A 8s 2o} vl L ZFpe) o] W RA|§)
ol #A pH Z44] A7tdE2 el 23} e apr) w4y
¥ 4 gleRE olF BAs F= Hapl Bgsld.
E adFeire A0S0 2)8k o33k By
23l Blge] pHel HEZe 71k 243 3HE 7Rl
FT ML) FARARFEL d3sset B4
AETES pHILE Hz7tddde] gl saAdTeR ol
2% o FeHFo2 o Lo pHE 23l
F AFeR 245 pHEE 2ot BHF BAsle] F
o M7 EAL) e FAIE s Esieh A F A
23 &3 pHel 2|2 0.00 HBoFe] 2R|E
%A T Y2 £ 91e] BAlE sl @ apdiched 297}
dem, pH 34 Aladd] ol o] e wWEE 5

2000, Vool 34, Nos. }

Qenz of e WBe) pH 2744 2Yzkel A1
=% ¥ 4 ek

282 #

I. Kramer, M.: Schule. M.: Schutz. L. Ammospheric Envi-
rommnent 1996, 30(19), 329].

2. Sankichi, T.; Takeshi. M.: Susumu, T. £5554¢ 7 1996,
25¢(11), 698,

3. Radaojevic. M. Anafsis Euwropa, August 1998, 35.

4. Beverland, L. I.; Heal. M. R.; Crowther, J. M_; Srinivas.
M. S. N. Water. Air and Soil Pollution 1997, 98, 325,

5. Tanaka, K.: Ohta, K.: Fritz, J. S.: Matsushita, S. /.
Chromaroge. A 1994, 671. 239,

6. Tanaka. K.; Haddad, P. R. Trendy in Anal. Chem. 1996,
15(7), 266.

7. Oikawa, K.. Murano. K.; Enomoto, Y.: Wada, K.
inomata, T. .. Clromatogr. A 1994, 671, 211.

&. Reimann, C.; Canitat, P D.: Halleraker, J. H.; Volden T.;
Ayras M.: Niskavaara, H.; Chekushin, N. A.. Pavrov,
V. AL Anmospheric Encirommene 1997, 37(2), 159.

9, Williams, M. R.: Fisher, T. R.. Melack, J. M. Atmo-
spheric Enviromnent 1997, 31(2), 207,



6 =T

10. Prada-Sanchez, J. M.. Garcia-Jurado, 1.; Gonzalez-
Manteiga. W.. Fiestras-Janeiro, M. G.; Espada-Rios,
M. L: Lucas-Dominguez, T. Water, Air and Soil Pol-
lution 1993, 69, 37.

11. TUPAC Pure & Appl. Chem. 1994, 66(3), 649.

12. Marinenko. G.. Koch, W. F. NBS{R 1985, 85-3114.

13. Koch, W. F. Ed. MBS special publication. 1986, 260-
106.

14. Koch, W. E; Marinenko, G.; Paule, R. C. J. Res. of

&EA%

NBS 1986, 91(1). 33.

15. ASTM D 1125-95

16. o] 3P : 2 o| X B 9 A-E T, Kor: Chem. Soc. 1998,
42(4), 432.

17. Koch., W. F.; Marinenko, G.; Paule, R. C. J. Res. of
NBS 1986, ¢1(1), 23.

18. Marinenko, G.; Paule, R. C.; Kach, W. F.: Knoerdel. M.
J. Res. of NBS 1986, 91(1), 17.

Journal of the Korean Chemical Sociery



