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Abstract

The concentrations of SOz and SO; were measured to estimate a new developed long
time exposure SO; sampler at Onsan industrial area considering the meteorological factors
from June to October, 1992.

The mean concentration of SO; by PbQ. method was 0.924 mg SO«100cm® PbO/day
and their high values were shown in the center of the industrial area, which show
potential pollution due to the increase of industrial activities and micrometeorological
factors in and around the sites.

As a result of statistical correlation between SO; concentration by new sampling method
and SO; concentration by PbO; method in July and August, 1992, correlation coefficients
were high (r=0.87, 0.91) and shown more than 0.83 value in the high concentration data
set, which was arbitrarily divided into 7~10x€ SO; concentration in an attempt to further
investigate these relationships.

Therefore, use of new developed long time exposure SO; sampler is good for SO»
measurement and valuable for estimation of air quality in the urban and industrial area.

Key Words @ a new developed long time exposure SO, sampler, correlation coefficients,
high, SO, measurement, estimation of air quality.
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Fig. 1. Inner structure of a long time exposure SO,
sampler.
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Fig. 2. SO; and SO; sampling sites in the Onsan
industrial area.
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Table 1. Sampling period and methods in the Onsan
industrial area.

; Sampling period methods

\
|
PbO, method |
' 1~31 July PbO; and New sampling method |
+1~31 August PbO, and New sampling method l
[ 1~30 September | PhO, method ‘
: 1~31 October PbO, method
e L

1 1~30 June

|
1
J

Ad
A

£
=

2.3.

el
0

a) Zto] MEHol| 28 SO, MUY

WA F e AEe e ¥HE o 30°C 2
4 15ml9 vle)Fie] F3te, mio]AR HAEL A
23} 30% HAIEFA 03mlE 7Hsc JHRA
E2WA ALsle] 05% 94t 0.3mlE 7tetn &
gAA 308 WA FEALCL FEAS
50cc~100cc?] Hlo]Ho] &A FolL AFFA
05g{Bio-radA} AG-50W-X8, 50~100mesh, H'
form)& 7t8le] FAZ EEo] FHEA 08 W
A3t} AE g o] AFFAIL Boj/HA f§E
2 zAsld Aol 3ml Hatm SOLEF LA
(1/100N, H,SOs 5ml& #Hslel, & 7F8l 200ml
2 30 ImlE 78t & EFAAT g #
AAAk vbE Al (o)W 5g-& 250ml Y54k
of &3%F HIA4 vrE AFY (525mlY FF
HPdia vES 0IM Fgidd o AFE
250mlZ #t}) 5mlE 7hate g&Abg Al b
o] A#S 500miZ Fo}h) 1I0mlE 7tk E£F
At EY §9 (EY 2UEFY 125megs F
ol 0.01M3} H4AAF smldl £3AA & 73
AgE 50mlz Fh) 0.25mlE vlolaz2 e
2 7tate] & AgA7|n, 2F 18 ~10% Ateldl
lem#7] 4(520nm)8 FH=E FAH T}
AP E g N gito AEFIHLH, oE
AR E(ZAR Holl AEE AT 70 H
TFE)E kst

C=(W;-Wz) X a X b X 30/n
C @ 30UzHe] 13 2 (pl/day)
W, &3 ¥ = (et/ml)

W, A % Fx(xt/ml)

b) PbO ol 2| E SO; &4 &

19923 645 109714 5/H¥7 53] ZHA
34 E PO, WEE 250mle] Blo)F ¢ ¥, 5%
Na,CO;3 100mlE 7}t 100°C ZAdoll A 1A17H
oj4 72 Al AAO] FHA AL A &
&Mz, ol 2% o3ld 18%HCIZ pH47R
T2 F3AA ConcHCl 05ml 718t nlF £2%
Aol FH3 719F 80°C7H2 ¥ 10% BaCl&
Ag AP 7HEA FEILF FEAGNAM

o A& 4~5E3 BAF gRAA PAES
A, CI o2& AAZY. AAx YH=g &

Zg =712 600°C Furnace oA} 2412t 3 3}a
A 308 WIF AT FAuEY FAE
AR, dr)|Fd =&A7A % 2L 7|t
BHAZ] PbO,REE 47]e} o] E43o gz
g0 gt
AfAE oggyez AEsgcth  (Terabe,

1969; Kwon et al., 1973)

C=(W;-W2) X 80/233 X 100/a X 1/n

C : mg SO¥100cm® pbOy/day

W, : BaSOs ¥ (mg)

Wa: FA 8o 9% BaSO,% (mng)

a : pbO; BEHF (cmd)
D pbO, BX WA A (day)

N

P

=

3 &« ¥

31. gtats

23 717 ¢ PO AT FAsEY ¥
¥ FEzte Table 29 Zo & g
0.924mg SOy¥100cm’ PbOyday (0.027~2.440)2
2 Rho(1979)9) ZA}A#Q 04mg SOx/100cm’
PbOy/day Bt} ¢ 23u) XS] F71E B oH,
Lee$} Han(1984)9] 1.33mg SO«/100cm’ PbOy/day
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Table 2. SO;3 concentration in Onsan industrial area.
(Unit : mg SO3/100cm’ PbO; / day)

1SiteMomh‘ Jun.  Jul . Aug. Sep. Oct. Ave ‘,
1 £0.751 0053 0629 1.307 0562 0.606 ]
2 . 0885 0.764 0682 0683 0981 0.799 \
3 10845 0705 1.123 1.237 048 0879 |
4 0917 1.384 0939 1254 10981 1.121 ‘
5 1015 1.170 0798 1.237 1.232 1.090
6 0622 0293 0740 0940 0518 0623 .
7 0584 0.126 0490 0.180 0.027 0.281
8 0633 0.736 0567 0.831 0042 0.566
9 1.107 1.386 1.160 1.577 1.037 1253
10 2440 2301 2851 2422 2.040 2411
11 0736 0321 0821 1109 0936 0.78
12 0687 0372 1262 1198 1531 1.010
13 2131 2058 2210 2189 1591 2.036
14 0983 1.096 1383 1715 0.983 1.233
15 0956 0.873 1219 1.078 0.684 0.962
16 0802 0.184 0768 0.797 0.578 0.626
17 0592 0495 0665 0847 1.142 0.748
18 0710 0.657 1.131 0.790 0677 0.793
19 0404 0457 0795 0911 1.098 0.733
20 0415 0416 0436 0517 0475 0452
21 0530 0.302 0431 0460 0274 0.399
. Average 0894 0.769 1006 1.09% 0856 0924
Min. 0530 0.053 0431 0460 0.027 0281
Ma~< 2440 2301 2851 2422 2040 2411

Hoe TA 92 F22 et Table 3914
9] Terabe(1962)o] <93 Hud PbO¥Me SO
#7129 Table 49 Wilkin's #4F SO2(ppm)
Fho vl 2 2EE A 1 B FF SO,
0036 ppm 9 ¥==2 et}

Table 3. The classification of pollution degree with
SO; measured by PbO. method(proposed
by Mr. Terabe, Japan).

‘ Degree of \ mg SOy/day/ ’
| | 100cm? PbO; |

i sollution Evaluation

| Degree No1 05 ~ 10

? No2 1.0 ~ 20 moderate
No3 20 ~ 30 middle "
No4 30 ~ 40 high "

Nob5 above 40

minor pollution

"

"

very high
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Table 4. SO; converted from Sulfur Oxides(Wilkin's).

| Item l S0s ‘t B
- .. mg SOyday/ | SO; ppm
| Month “~.|  100cm? PbO;
‘ Jun. 0.89 0.036
July. 0.77 0.031
Aug. 1.01 0.040
Sep. 1.10 0.044
: Oct. 0.86 0.034
Aver. 0.92 0.036 |

Note. mg SO+/day/100cm® PbO;x0.04 = SO; ppm

Jzu FHEA FARZAAMY BIE 7=
© W718A 71E:<9 0.05ppmeoldel %€ veE
I gled, E3| 10137 HAME HABPTE 241%
204mg SO¥/100cm’? PbOy/day H#LZ L 29
=g YerdR 9t

32. 7| 242t A

ZAL 717 E AN dd9 T3 s &4 7
% 28(1992)8 o] 839 Table 59 44 ¥
A Aelste detddd, A7k gE 7L
266CHeH, 1090 71 159CE 714 ¥A v
ettt A A} ARFY A5ede] &3y oAF
A 9 % 05 o Fego] &
890 ZFgo] 3184mmE 1E EA e
*JEH%EC o9 Mz AHE FAEE 84
24 2z 4T AV U 2ANRE &
AN AdSEE AR F47) BuE &4y
of ¥& Ho® H4yF AUFEIN} M 5L o
< 8YEH 8%l 7tE e de 6UEH
2%t A4¥Y T T4 4 19m/solH
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Table 5. Monthly meteorological data in Ulsan, 1992.

o \Item mean {Precipitation| Relative Wind | Cloud
month~. [Temp (C){ (mm) |humidity(%)|Speed(m/s) {amount
Jun. | 208 20.2 72 2.0 57
Jul. | 266 | 1035 76 19 |57
Aug. | 245 3184 86 2.0 78 |
Sep. ; 22.0 168.0 80 17 ' 59
Oct. 156 24.8 73 1.8 42
Mean.| 219 128.8 77 19 59
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Fig. 3. Monthly windrose patterns in Onsan indus~
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Fig. 4. SO; concentration (mg SOy100cm® PbOy/day)
in July 1992.
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Table 6. SO; concentration values by long time
exposure SO; samplers in July and August
1992.

N — [
Mool 1 23 4 5 678 910 1|

Jul.
Aug.

202 695 4.19 1060 11.20 7.20 241 6.21 1458 30.08 7.18
512 580 572 890 1031 890 462 557 1160 4821 815

o '
Mon;H\j\ 12 13 14 1516 17 18 19 20 21 | Unit

Jul.
Aug.

15.18 27.58 1558 6.80 6.04 4.40 5.01 2.32 2.10 2.36
3061 36.28 1490 7.21 685 468 6.70 3.80 1.93 3.18

ut
/day
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Fig. ¢ Mean SG: concentration {mg S0J/100cm2 Pb
0x/dav) in June-October 1992
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Fig. 8. Same as Fig. 7 but for August 1992
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Fig. 9. SO concentration (1£/30day) measured by
long time exposure SO; Samplers in July
1992.
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Fig. 10. Same as Fig. 9 but for August 1992.
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Fig. 11. Relationships between ¢ SO, and mg SO;
concentrations at low (<7uf SO;) concen-
tration level.
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Fig. 12. Same as Fig. 9 but for high (>7 #£ SO,)
concentration level.
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Fig. 13. Same as Fig. 11 but for high (>10#¢ SOy)
concentration level.

WebA FATH BEYL o §8 SO, 2HA
47 % S0, HEAS Yt 438 Aow
FuH, obge ¥X g FAS) BAol w7
dolx Weld W= Qo] FF Yrlde SO
Hol lelzt & Boz ARAT

2
2

il

g

Ho
ro

o]FQl, }FF, 1984, A FAVEA Y Y| FY
obgA7F 2 e e e idte], FAHE
AP AR 3 24(1), 153-162.

Altshuller, A.P., 1973,
dioxide and sulfate distribution of
concentration at urban and nonurban

Atmospheric  sulfur

sites in United States. J of Enviromen-
tal Science & Technology, 7(8), 709-

_55_

712.

APHA, 1977, Methods of air sampling and
analysis, 2nd ed.

Choo, CH.,, Kim, KS., Choi, DI, Lee, YR,
Kim, J.T.and Son, B.K,1970, Study on
Air Pollution in Seoul ClIty. Rep. of
Nat. Inst. of Health, Seoul, Korea, 265-
280(In Korean).

Hirose, H., S.Yamanaka and S.Takada, 1976, A
few problems of lead dioxide method
for sulfur oxides in the atmosphere, 2
E X HE, 12(7), 52-56(In Japanese).

Kwon, S.P, MH. Yoon and Chung, Y., 1973,
Pollution and Control, pp.377- 379.

Lee, MH. and M.Y. Kim, 1979, A study on the
air pollution by PbQO; candle method
and Deposit jar in Seoul area. Rep.
Seoul Metr. Inst. Publ. Health, 15,
103-112(In Korean).

Meyers R.E. and E.N.Ziegler, 1978, Statistical
correlation between ambient sulfate
concentration and sulfur dioxide con-
centration, total suspended particulates,
and relative humidity for 13 eastern
states, J. of Environmental Science &
Technology, 12(3), 302-309.

Plate, J.B.,, BE. Ammons, G.A. Swanson and
J.P. Lodge, 19633, Anal. Chem. Acta,
28, 341.

Plate, ].B., JP. Lodge and AF. Wartburg,
1963b, Amer. Ind. Hyg. Ass. J., 24, 380.

Rho, C.S,, 1979, Environmental baseline survey
of the Onsan Industrial base, Korea.
Rep. of Kor. Atom. Enver. Research
Inst.

Ryu, 1K, C.Y. Lee and Y.S. Kang, 1980, Study
on environmental pollution in Gwang-
Ju city(4). J.Gwang-Ju Health Junior
College, 5, 19-32(In Korean).

Terabe, M., 1969, Measurement of Air Pollution,
31-40, 74-83, 205-220(In Japanese).



216 °o] & ¢

Ulsan Stand. Meteo. Station, 1992, Me~ Wilkins, E.T., 1954, Air Pollution in London,
teorological data of Ulsan, Jun.-Oct. Mech. Eng., 76, 426.



