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= Abstract =
A Study on the Level of Air Pollution and Noise in Pusan Area

G.l. Cho, D.H. Moon, J.T. Lee, H.R. Sin, Y. W. Kim, H. ). Park, K.T. Pae, C. U. Lee

Department of Preventive Medicine, Inje Medical College
Institute of Industrial Medicine, Paik Hospital, Pusan

In order to assess the degree of atmospheric pollution and noise and to contribute .the health improvement
of residents in Pusan, the author measured the levels of CO, SQ, NO, TSP, HCHO and noise in
8 areas (industrial, residential and park areas) from January to March in 1990.

The results were as follows :

1. Sasang industrial area was significantly higheg (2.85+084ppm) in the average concentration of
CO than other areas, However, there no areas to affect the human body in terms of CO concentration,

2. In generai, industrial area was significantly higher (0.134+0.084ppm) in the average concentration
of SO, than other areas, and it was the lowest (0.00940.005ppm) in the Namchon-dong area..

3. Industrial (0.03340.009ppm) and residential area (0.0294+0.004ppm) were significantly higher in
the average concentration of NO, than Park area (0.009+0.001ppm). However, there were no areas
to affect the human body in terms of NO, concentration,

4. Sasang industrial area was the highest (580.44-415.26¢g / m') at the average concentration of TSP
and Hae-Un Dae area was the lowest (97.22437.86¢g / m'). But TSP concentration showed the
level to affect tﬁe human body in most areas,

5. Industrial area was significantly higher (2.254+1.15ppb) in the average concentration of HCHO
than residential (1.134+0.25ppb) and park area (1.3330.20ppb).

6. Industrial area was sinificantly higher (77.28+6.92dB(A) ) in the level of noise than residential
(65.7743.76dB(A) ) and park area (64.6545.25dB(A) ). In comparison with regional Standard
Noise Level, howeverm the average noise level of residential and park area was higher than that
of the Standard. '

In general, the level of pollution of industrial complex areas was relatively higher than those of
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residential and park areas, Among the industrial areas, sasang area was worst in most items. Both
SO, and TSP showed the level to affect the human body in most of studied areas. It is necessary
to install a new Air Quality Standard for HCHO to screen our environmental pollution,

Key Words: Air Pollution, CO, SO, NO,, TSP, Formaldehyde, Noise ‘
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Azke HojUHARE T/ B, % § A4 ¥
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EF A7e AVAEL st RS 29 UAE #
AAPe2H AT4Ed o EXE FUglel AN
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5 A e TARe 287 dFA A9
| Aol Ae Qzte] AEd 23A JYAY EA7
SAE G (A, 1983).

I 2047 FdolE: PFE APANEZH HAsA
dozd ASe FRE BINRS FY 5 A €
W A7e EAINZH Z4E AUAY 2 2¥8 5
o Zug zAsA dyen o2 Asd gyl g £
Aeds 2% 282 o 5 ARV AT 4%
£ 7HALA A3 (Cook, 1971).

1 Z 53 Wz 4F fEdd 2808 A9
409 EAE $eEdA TEATY AR,
BAY, YA 22y ge FAANE & 5 2ed
WAooz 2% HRydage 23 YdEy) @
o fte BE WY 59 H4ELS dosiE wd
(R85, 1987).

d4) tr1ede 78 o2 E 39 B ZE 4
44 59 LANS AT FEIY v $9 olFuiE
AL B3t F2 Hud 4F5S 9242 9 TH"E
AL, ol AL, AANFE, B4 RHED
g0l £47t g1 gom H2d ¥F YU =s} =@
o Yoz 2z4s)n Qe AA ol (Wallersh Commins,
1965 : Stern, 1977 : o]zt 1985).

SEVEs 196092 AL AAAL 53 AYe
FY3 4 AZE Trhade) ey A7e w4 J
3 @4l wet Al trledH ASEAE
ofv] Azte 7o TP om 53] Rixde 1950
d 6.25%& o]F <79 FZF3 A AAAL 544
A Froz TA9 Wt F53] oA £A]

Ao vg A7UEs WA @eAde Fgro
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Wa) 9538 & F2o o Ak (FAYRAL 1989).
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1. ZAHNY & =APIY

2 28 A% 2§24 23AE 19909 19~
397H4) 3RO 2 Ao ZAATHE LA (9~124),
2% (2~54) 3% ExEZT Wrol 4-F2YAA F
5UES ANFET (&, ojadLEe -F2UMA <
z24),

F8 zAAAE 2R, FANY 2 FAdL
Uirol 23stgEd 22te] AgelMe FAtA o
Holakn & 4 A& B Yz AFsYL = F
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et ARA UA gL XTEYHE=(HCHO)E &
ZAe] YR oE B

3. TAlEHY

Zr A9y FLESAU nEFY g1 IS E3FA
=o wat AP 19ZuAM F39 59zl A 7
g2g oAz %9 e Az 4z 334 &F
st} NOTHE 24417t 424 (tube 2 )o g
Z 5U7te] HRAEEE AUt

§% CO¥ CO analyzer (Miran 101, U.S.A)E 53
o 2As¥ 1, SO= Dasguptaomotr_opic acid® (3=
dBe] A4, 1979) 2.2, TSP: Piesobalance (Kanomax
3511, Japan)E o]&algdon 1 9] ALEE AAA
&A(Rion NL-01A, Japan)Z ARS-s3t{oh (R 4%, 1986
P ZPRFHSATL, 1988 1 o] 2 W AT, 1989).
%79 AEE SPSS EAZZIWL o]85ha) t-test
o BARAE AN,

M. =AX

1. L5IEEAN(CO)

CO8l HFFEE TEAY (193+094ppm)e} FA
(1254042ppm) 2 F9x9 (1.41+042ppm)ell b))
EA4ez fFYsd =& & Jehlidey 3
FYA ST AMFEE (2854084 ppm)ol A CO9
¥E7 A B0 ' :

233 zZF A9 AzhE COsEe X9 49
Fud FLAGoA ede] ¥R {& A&
2oy A AY g3 Al Fa IFS vjAURH
AxE oPYJAL(F 1). '

2. O}&Ht71A(S0O,)

S0,9 HEFsEE U F Adudes F3A9(0.134
i0.084pprr_1)°l FoF Aol TA ugygoen I

Table 1. The average concentration of carbon monoxide by time and area unit : ppm
Area Time Morning Afternoon Total
Sasang 3.0040.76[15] 2.603:0.80{15] 2.854+0.84(30]
Industrial (37-21)
Sinpyung 191+034[91# 1.384-041[91# 1.7040.46[18]
Complex ' (23—15)
Jangrim 1.08+0.09(9] 1.114015[9] 1.0940.13[18]
Area (1.2-18)
Sub-total 2.09+0.94[33] 1.73+0.89[ 33} 1.93+0.94[66] *
Daeshindong 1.5040.50[6] 1.3840.41[6] 1.4440.46[12]
Residential - (19—-038)
Namchondong 1.0540.23[6] 1.144+0.12[6] 1.104-0.1912]
Area (1.2-10)
Sub-total 1.25+0.43(12] 1.2540.38[12] 1.254+042[24] *
Haeundae 2.2440.18[6] 1.154+0.09[6] 1.674047[12]
Park (24-11)
Yongdusan 1.38+041[6] 1.254025[6) 1.31:£0.35[12]
Area (21-1.0)
Sub-total 1.58+045[12]# 1.204:0.24[12] # 1.414042[24] *
*, # : P05

. () : range of measurement
[ ] : frequency of measurement
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Az A% AMY (0.138+0.106ppm) 2 41 (0.14010.
045ppm) E%ro] Y FT(0.09040.050ppm)RTH o ¥
& FEE FAFT Ut

w8 FAX9e] hA%5(0.03240.02lppm)e]l FRE
(0.00940.005ppm) ¥tk 231 FEA A LFAH0.
123+0.112ppm)e]  &-&0(0.021+0.010ppm) 9l ®l3 T
ARoz §9J3 o)E BIYTh

7t Adel A7 SOEEE TeAYde AEH v
Qe Lol 9Ho] oFRTG F&A ERoY
ZAxde] FATAME P2 AR L34 o
A vebsch (X 2).

3. OJ&ZHEIA(NO,)

NO,8) B#sEe T (0.033+0009ppm)X o] 3
A (0.02940.004ppm) 2 FY (0.009+0.001ppm) X HH
o o8 Aoz EA Uehgon £@ FAX A
3 TeAdel W4 we FEE #X3n AQ 28

2 39AY FoIME AMIET (0.043£0.010ppm)o] T

g 5 zoug foaA & 23 Hel FA(E

(28]
-

4. BREZI(TSP)

TSPe] Hi¥EE TU(364.114364.30 pg/m') 2
Z7(228.33413361 g/ m) RG] FHA(152.86+93.02
pg/ )AL HH EAGeE §o8 Aojg HIYA
B FUA AT FAAGL oS Hol ggtod TG
Ad oA AMFEE(580.491+415.16 g/ m)o] &
Fung $o8A4 e 55 U F1 AT
3 F7AAdY FAEH YaE 12n FYAAL
Aoue a5Ae HEsse) oM & Molg nefF
T AT EAR foHe gl

A7hd TSPEEY dolde FAXAY s ¢
ASA odo] 2¥uT 27 AT Folz wA o
EhAT 1 99 AdelNE Aozt ANTH(E 4).

boHn

Table 2. The average concentration of sulfur dioxideeby time and area unit : ppm
Area Time -Morming Afternoon Total
-Sasang 0.123+0.067[15] 0.1564-0.144[15] 0.138+0.106[30]
Industrial - {0.344—-0.056)
Sinpyung 0.154:{:0.052[9] 0.11840.023[9] 0.14040.045[18]
Complex ' (0.225—0073)
Jangrim 0.1084-0.053[9] # 0.055+£0.008[9]# 0.090+0.050[ 18]
Area (0.127—-0.049)
Sub-total 0.13740.059{33] 0.12940.116{33] 0.13440.084[661*
Daeshindong 0.04140.024[6] 0.0234:0.013[6] 0.0320.021{12]
Residential (0.079—0.014)
Namchondong 0.0074+0.006[6] # 0.014+0.001[6] % 0.0094:0.005[12]
Area _ (0.014—0.006)
Sub-total 0.025+0.025[12] 0.2040.011[12] 0.0224-0.020[24)*
Haeundae 0.0284:0.009[6]1# 0.013+0.003[6]# 0.02140.010[12]
Park ' (0.039—-0.010)
Yongdusan ) 0.083:0.085[6] 0.145+0.138[6] 0.123+0.112[12]
Area (0.343—-0.029)
Sub-total 0.061+0.060[ 12] 0.07910.107[12] 0.071+0.090{241*
*, # 1 P05

() : range of measurement
[ ]: frequency of measurement
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Table 3. The average concentration of nitrogen dioxide by
time and area

Area Total .
Sasang 0.04310.010{6]
Industrial (0.045—0.018)
Sinpyung 0.03240.004[13]
Complex (0.038—0.015)
Jangrim 0.033+0.006[ 7]
Area (0.043—0.01)
Sub-total 0.033+0.009[26]*
Daeshindong 0.02440.009{3]
Residential (0.029—-0.013)
Namchondong 0.03240.003[5]
Area (0.039-0.017)
Sub-total 0.029:£0.004[8] *
Park Area Haeundae 0.0094-0.001[4] *
(0.011-0.007)
*, P<0.05

( ) :range of measurement
[ 1:frequency of measurement

5. X EUH|EI0| =HCHO)

HCHO®! Has=: F4(1.13+£025ppb) 2 F9(1.
33+0.20ppb) X ol ' wls] F(2.25+1.15ppb) A Gl #
g Aol A vERen FeAd FlMe A4
(309+1.13ppb)E%to] g 2 A¥Fuuy © E&
$E2 47532 AR

Alzd HCHO®) st 3uxde AFgddA &
b AN o & AolE BAZT IS 2F
NZRE FANGYD ALY AR §o@
Aol WERIGT (X 5).

6. 2= (Noise)

2S¢ HEAEe TEAY (77284692 dB(A) )o| ©&
29, & F7(6577+376 dB(A)) 2 FTEAY(64.
65+£525dB(A) )Rt} {93t &L FEIUAT I
A" 2584 71FA(70dB(A) )%= & Aol HolA
gt 28y 34 2 FdAge FeAgEde B

djo

Table 4. The average concentration of total suspended particle by time and area unit : pg / o
Area Time Morning Afternoon Total
Sasang 548.87+386.43[15] 627.90+450.73[15) 580.49+415.16{30]
Industrial (1404—226)
Sinpyung 183.544-168.80[9] 139.174+59.17(9] . 168.754+14351[18]
Complex (470—68)
Jangrim 172 / 474126.21(9] 156.25+23.75[9] 165.98:+99.23[18]
Area (3650—75)
Sub-total 349.61+339.73(33] 387.801+400.35[18] 364.11+364.30(66] *
Daeshindong 202.78+36.95(6] # 111.2542.92(6] # 166.164+053.23[12]
Residential (245—-108)
Namchondong 402.08+147.08[6] # 150.00+62.50{6] # 276.041169.28[12]
Area (549—87)
Sub-total 28250+137.86[12] # 130.62+48.30[12] # 228.334133.61[24] *
Haeundae 87.081+42.92[6] 117.50+25.47(6] 97.224037.86[12]
Park (130—44)
Yongdusan 212.924-97.92(6] - 176.25498.75[ 6] 194.58+ 100.03_[12]
Area , (310-77)
Sub-total 150.00+98.35[12] 156.67 £85.25[12] 152.864+93.02[24] *

L # 1 P<0.05

*
() : range of measurement
[ ]: frequency of measurement
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Table 5. The average concentration of formaldehyde by time and area

unit : ppb

Afterncon

Area Time Moming Total
Sasang 241+145[15] 3.014-0.94[15] 3.0941.13{30]
Industrial (4.83—1.86)
Sinpyung 1.23+043[9] # 219+1.09(9] # 1.64+0.87[18]
Complex . (254-1.12)
Jangrim 1.6740.13[9] 1.6540.19[9] 1.66+0.16[18]
Area v (1.78—151)
Sub-total " 2.09+1.23[33] 2434:1.02[33] 2.25+1.15[66] *
Daeshindong 11240.26[6] 1.2340.28[6] 1.1740.27{12]
Residential (1.50-0.87)
Namchondong 1.214-0.05[6] 0.86+0.17(6] 1.0440.18[12]
Area (1.21-095)
Sub-total 1.15+0.21[12] 1.104-0.28[12] 11340.25[24] *
Haeundae 1.253:0.07[6] 1.31+0.08[6] 1.2840.03[12]
Park (1.31-1.25)
Yongdusan 1.40+0.32(6] 1.31+0.11[6] 1.354+0.24[12]
Area ' (1.72~1.08)
Sub-total 1.35+0.27(12] 1.3140.08[12] 1.3340.20{24] *
", # P05
() : range of measurement
[ ]: frequency of measurement
< FEOUAN FHAY 453 &71EX(50~55dB(A)  EF, 1986).
) Boe B4 vehdd _ rledel FAMHS RS FAELLRE 2 A
A £EFEL FARANYY A% 3G & 5o go] Yeste 29 s
R

S5 22 233 oF FAAA w940 AN
(£ 6).
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A% ZE AxY daHHel 2 Falo] Hu Yok
Ul dEr SAQAHEY 9 9 @t $£37] 5
9] Bl HPEASo YA} dAzEe $HAAL g
& 7158 %3 SO NOx 58 gAdAgHo:
2dEde) 2HsEz A mE dRY A2AdE
4 duses, FRA3E, ALNE, HAE, ¥
susta 59 2% 99EAN duFd E¥H
Qe stst2dol wet e 7Hx 9 FelEASe] Al
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Folu} vgA F ddS F4
= gasy9 29E & 50, gasE:
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i
4o dz
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2
X

A Aol g8 JEr £#7b ded 2F o=
2 EA st wet eyt datd £ Ao

Daisey, 1983 : = &4, 1988).
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2 A7k BAeld o A ade] H@se] 3o
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AT AESS Fote 2 W folst =9 aYu &
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Table 6. The average level of noise by time and area unit : dB(A)
Area Time Morning Afternoon Total
Sasang 76.733:2.60{15] 78.31+2.80[15] 77.2512.89(30]
Industrial (82—173).
Sinpyung 77.58110.31[9] 75.8549.59[9] 77.30+10.04[ 18]
Complex (93-63)
Jangrim 77.00+8.80[9] 77.3749.34(9] 77.18+9.08[18]
Area (92—67)
Sub-total 76.97+6.74[33] 77.65+7.14[ 33} 77.284+6.92[66] *
Daeshindong 64.604+0.50[6] # 68.80+0.80[6] # 64.204-0.78[12]
Residential (65—63)
Namchondong 65.30+3.60[6] 68.03+4.25[6] 66.35+4.22[12]
Area (71-61)
Sub-total 64.75+3.02[12]} 67.31+4.21[12] 65.7743.76[24] *
Haeundae 62.40+1.87[6] 63.90+2.31[6] 63.03+2.22{12]
Park (65—61)
Yongdusan 64.55+1.05(6] # 79.05+5.35(6] # 71.80+8.21{12]
Area (84—63)
Sub-total 6441+3.13[12]} 66.93+6.84[12] 64.65+5.25[24] *
* # P05

( ) : range of measurement
[ 1: frequency of measurement

o] gAAE] t% FAEA #dd £ glegaln A}
&9} (Purdom, 1980 ; Kwak YK, 1983 : 2%, 1986).

CoE ALBAYLL F3lo] A 30X10°—80X10°E
o, 2dx AFHOZE JUXIPES] Zz ANAHO
2 WEdEgn FEY, AFH WEFE%F S 1/3
o] mZo]A wi&E il o]F < 85%7F wEF1H9 ui7
gasol A &A% & ¢HF CORAL AFA A8
A4 3 B o] =t} (Perkins, 1974 : Wark and Wamer,
1981). vk fEhvtere] A9 Axd=n 28 258
58 Febdolv HALG dedgd d4F T3 CO
o) AL FAE £ gL Aoy Atrdrh (KimS, 1983).

CO9l AG g thaje ojv] &HZ v} go] @
Aaete] Astgo] dhamct 210~3008 sl nFx
o} COHbE 4, 24 AMLFL doA 23 3
AAA L s zHYdte Aol WEHY LA =
10~15ppme] COE= ol 8A7 o]4 £z 8% COHb
27} ¢k 25%, COE% 40ppmol] 2A17+ Z2 A o= COHb

A7} 290 ol2vin v 100ppmatol M WA Pab -

7 239 X ¢ 5%9 COHbs%s} @ttn 3l u),
olg} e ¥ COHbRE 2~5%°lAMt Aok &5, 3
AF Aoz JF w4y FH 59 FFABA
A 27e] vele = Atge] Fvle B
Atk ok (NAPCA, 1969). w5 3o B A7 &
98 SXAGAMY COste AL Yo AxE
oflAgt AALY SHESEES AL EA Apas
dodle Ydlo] E # gloy wi¥Hey AHAR T
A2 Qe ARREA Y JF§S 93 5+ s
o7 Al ¥

B ZAMIAMY COFLy 3.7~08ppml g o] 1~3
4 AR Hrgxelr) wid S wr|8§AsE
A (Y 8ppmelsdt) (F|AA, 1989)s HzsrlE o
e Aoz AlgHY AT (HE&YF, 1986)9 RAA
gy 1~3¥8 COFEE(35~05ppm)Hche <+ &
AL AN@sigch @8 2 2479 A9y COEE
= F9X ™ Aol 2.85ppm, ¥ 1.09ppm, A1 1.
70ppm FOo2 1989WE #FZHAAZ(3H A, 1988)¢]
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A% 223, AY%5 289ppmite] vladlAE HAl {A}
3 Ang Ayt 12T 2 AT FAAY
ol A% 110, AE 144ppme 80 #F A 2
& 799l BHE 235ppm, 88d9) HE 243 BuE
135ppm §3 Wlwa) ¥ of Aoz ¥e $28 Y
Bygen 538 2 7tEe] BARsY HmolNE
Ae ZLFE 667, WEF 585 AH RHYF 556, ¢
2AE 544, A WEE 453ppm ol s @A e
52 Adstged ol ZAMZYG WEAe ]
29l Moz AlgEL

ZAb] &3 RAGAE] COFE REE UM &

F

o

£ ol

o e

FoAgo] FA ¢ FUAA s g o[ (PC.
05)8 Boli UAger FEAY ZFoME AT dol
g wA Uehded ole F& Add Be FTHESI
B3 A5 wlka S FA A A8 Row
AN E AF 2 A7EYo] e =HAAH CO
¥ AFY Wy 5o i vx FEs 928 A
o2 AREY. B Fuxde Anz ALY
SUlolN AT eF o Az FHolF HY He gE
Ao vjs] L¥ut QHol AFHOE AEFo] B
QA Aoz AP

G342 = SO, SO doen 1 £ 18 U

T BONY MZuy RazAQ ofgi)
Sich, obgA7EA(SO,)E F7] 2ol o 05ppm
A2 Ao AA™ i, 30ppmelde] FEoME
& A3 YAzt doka @ SO
07 FA FsHoe EE Zujukgd ¢dto SO
» 3% 2 Fagoz APyl oja FHE FUsm
2 A SO, 5o 98 FE B =572 3
Et} (Warke} Wamer, 1981). )

SO AFMZ Yol oatel Azt ok 100X 10°~146X10
‘Eol AAARLZ WEHR oF 70%E F¥L B4
s Mg AaNd 18T 16%E A4
AT B8, F drleddoze
AHgste HELALE gEdoE 2 £ Yok n2
HE A % SO, ME3AZ o 50%7F BHLY) B
do] otz ok (NAPCA, 1969 : Pérkins, 1974 : Kim
JC%, 1983). :

SO0 9% A7 FAe Az AYH SO, =L
FAS7 A% AY BRoNHY 58 FEug WA 9

£

it 0 do Mo
»
lo

i
<4

ol | &
)

it
A
I
e
M

2 55 FFA dojym JYed SO0 edow w
e e v, 9F, & 2 2F7) Al dAFes
AL doA A 9L Wl 4L AduH=z =HA
3o o]Aol WAHoT wEE wi 3F7] A 9
g AlgE F7HE VIS g bR @4 (84T
&1, 1979). el @AR Ay 3 dirlF SO
. 7Z1EXAE A7 FHA7E 0.05ppme] 8y, 24A17 H3|
7} 0.15ppmE& 47t 38)o) 4 IS E AHA He
ST (874, 1989).

B ZAlo ofgk RAke] SO, &+ 0.344-0.006ppmo.
2 B (HEET, 1986)9 44 A9d 1~3¥9 SO%F
=(0.378~0.019 ppm)Rtie oa Wokel W 2 2A}
A7 XYW olghbrl29 FEE FUXGYU AW
0.138, A% 014 Ao}l 0.09ppmo 899 IFHAA
7 1~39 FFSEY 2AHE 0.109ppm, 889 HE
5 0063 =ZekE 0068, ¥AF 0035ppm 52 Hws)
A w2 £ES YUY ¥ A A7 A
Y HHE 0009, thAF 0.032ppm 89 #F A
] kg 0.050ppm, 881 9] FeHE 0.054, ™ A 0.050ppm
By H@ged 1 5 $AEL % *e 5EE AE
stith. 23 2 7zkEo] 89d BAIHN 9T ¢
YA A& 4EF 0103, ¥ FHF 0118, Wi+ &
%5 0.099ppm T vimoMe APE 2 APAHo
¥ A%E Jehded o AN wyade
Aoz 43 AT vaRHL oa e Aoz ARHL

et A HaA AR 2 ARFE 2 A
Qe FAFolztn T 4 Ye £FAHFHAAM SO
SFE7E @RS AFF 1FEA R 2~3uo| g &
Aolg yetd A v A9 FPFdH LA
ol A7l Ao vla fgsA HL FFEL B
AL APGFdo] Fo3 ol vlste vFE g A9
AEol AP Wl WEolEn ¥ FE ALA mEx
@ oulRE Hao T 240l ool AHAAd
HME doz FUAYEN YoM Hoh AAHQY
Agdolel g@@e o) dasitte A& AN
Fe Aoz rAAD, aln 54 349 SO5EN}
Y AL ol RixGe nIHQ A2 gHA
A Re)AT Fd9 A7 AFH AFFol
=49 7] WEA Reg AlgHe FEAY F E3
AP FDoA 25 Hg eHo] wA AAH AL o
Eoll 38 wHAY ozt JHEFA(e  AAFTF ¥)

21.e]
\ZJS-\__'
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0] g7l W& Roez Algdc BEF £ AT
F A9 2 A%(0.140ppm) 3@ FH5(0.009ppm)
o daire dog AEAHQA ZAAFI} o] Folx] Y
Zalo] it A& vuPEst Hag Ao AlR:
Yk, o

AAAFEZ(NOx)E A2 0984 244 SO, CO%t

A ZF8AH k. NOE 7 opdsld4, 4tskd

Aaat A L, Fpoldat, ojats A, ARatsldA
2 MFFER FriFd EAES. a2y
opl & NOS NO7F 52 tlde] 53 §l
. NO= #4234, 94y #3338, #4349 A3
A e 57 2 7188 e FAENA FEEH
ZH}, ol9dx oz AFA WANE E F
glon 71g 7tavde 2 Ai 2o E 2 Yt (Robinson
3} Robbins, 1970 : Robinson} Moser, 1970).

NO& A4d7 Fo= < 0.00lppm 7}#F EA8t2
des, 9Hg szl A9 fE22A4 grF A
oadel o AstEgel sEE T d49FS
23 Ao s Qg o 10~1547F @
Aee Q3 erEe F2 2%UH, ddL 2H, FY
59 THL 9 AL d8o daAHdA AAAFHL
2 A7 53x10°E°] WEH1L e Rer FHHG
(1L.O, 1970).

NO,Z Q& Q149 d3ozE NO,= Aute ZuE
o Fa5 o] 4tglde] 24 A4S FAsER 21 g9
£ NO, A47} AFHeg o g A3 Qe A
< AYstae SO0 Hafsk Ao dAHe 357 2
3 2 71BAY, A9, HAE5S LI (FE v
A I, 1979). =3 NOE= &9 43FE dA3ly F
35t 2rag APFoEHN 2313 HHAE zYspix=
o) di7lFe SR Bgsle FEUS RYEUiE
@it} (Robinson and Moser, 1970 : Z-&41,.1987).

A et el NO, 874715 A7 HAEAE
0.05ppmel 8}, 1A13 BFAE 0.15ppmo= A7k 33] o]
4 298H Re=g Ho] gl

B ZAbo A o] AL 2ake] NOSE & 0.053~0.008ppm
o2 A%e 244 AYE 1~39 NOFE(0.072~0.
Odppm)HThE tha Hoith B RARA 9] Ao NO
SENME FUAGU A3 0.043ppm, FF 0.032ppm
B 58 FFo|doy FAXAGHY vl s fA

A UEhit. £8 BAdse HzdME s9d 87

AR 2L JI7E ME FIF 0043, dAE 0042,
Jd4 $°%F 00dppmEel 73 A U} B 2AA
7o) AFAAT uL AT AP

Fu 2 zAY A9y HdME FdAGe] T
2 ZAAY wa Fog Holz RA et
(P€0.05) ol NO,9 ZgFdo] AdFoy nE7@
o dEds HEd Aoz AZEW Td FAXAGY
NO =7t ZuAYs Aol u4d 55 vehd AL
LA} TAZMgo] dg Fe HAgez dgoy
7tx g wax go] AHgstE AdA AR Ao
A2 gLt oo Bt Bg AT HE} o] FolHol &
Aoz AREL 2Y RAF dREY AAoA
NO =& Ao Falld 4 oAWY $5& op
ek, ‘

2gold QA Fe BAAF 2AS T oy
7HA) Aqle] west Qe F7b 502 Aste $29
FA8A0l e 20 WA ol B A APl
gL zAste $7b gon AMAE HH Fe EA
ES op71@ Aoz daga . A%d tiF Axe
dgozE Mol AFAZ Ex A et
o7k B Aoz %A oy dAZ zFHLl
Azseut o Biste Wdolu FYALAGL
45-49dB(A), F¥ X192 50dB(A), AAA 9L 55-59db
(A)o] o)A BHE 7 ofzbel = 35dB(A)o] Aol A
FRFAE FAIDR Pk 2 oo disisiet 49
A & AL + Aow 53] 90dB(A)ol 4
o &gd 7z £zd A AY SAAAE oz
otz 3ok (Bell, 1966). .

B ZARIM S ASHEAE FEA G0l 77.2847.92dB
(A), ZARAYo] 67.774376dB(A), 281 FEAFo
6465+525dB(A)2 19809 P @AATe A
AE(ZEAD : 60~65dB(A), FAAN :57-59dB(A))
o 93 AR ti EA JegEd ole 4% 23
Fa @ 277} 59 Holo A Aoz A=y
o]z st 43 A HuEHE Y5 Roz A7
soAoh

289 Ay HEYNE FeAde] FA @ I
Ao Hla) Fo)8 olg molnE (P(0.05) AJAAL
ERA G 253471299 vadME 238 77
2 FPxdo] AL o Y 2887 2o
Ao EF LFATHE ARG %o {3

=
oE?L



(PL0.05) Atol2 w2 AFS RAEdH o 574 A
dol F2 A7}, F%7 ¢ F87 TAHLE o|FolA
A7l WEe Aoz RAAY gog R wi
AT g3 FHFNE 904 A 2 FIA9EY
A& T g mogd F3FHA BFehPel Ya ¥y A
o2 Algdrh

FEYYSsE T2UY EE yydydcaie ¥
de 243 YAE /M T A2 (FY=FALAT
4, 1988) & AW #71A EA7F Aoy 2 5ppb
A WS =4 4 3o 10,000ppbill e Hute A
23 3 A3 22 4g 9o 4 vtz gttt (Dennis
JP, 1989). '

EF M) Z2HAL 4% & 2, ¢, FF 59
A5E fstsn vxd g 5%, d2AS, 7E F
rubz, 71BAY, A9, ARE $& dedna BRI
g1 on #etyd dsire old BAE FHsHAE
Wkor) HZo =A% Ao oshd dFTF TELH
o Zzd FHolA vAANATSG HHE AT
v otk ARz Algel g wgdge § HAEANYT
oA e Fre TEAUHz 2597 8 57
Aol dAdAg wA" Mol HusAr} (Kays, 1981
: Rolf 5, 1982 : Report of the Federal panel on formaldehyde,
1982 ; William, 1983).

A XELs=d P AE7ES AFBRNA

E 8AIZE FF 4047 APYE vEoB B HF
o] QAT tir|Fe EELUE =0 o 7|EL AL
WHO(1987)9] Air Quality Guidelinesoll A} 30%7F 100
#g/ mo|st2 12 1 v = EPA (Environmental Protection
Agency)olA 43% di71d 7189 ©@7] A EAR

2 150 pg/ m (0.122ppm : 25C, 760mmHg= AL X3) |

4 ASHRAF(American Society of Heating, Refrigeration
and Air-conditiong engineers)7} H|A¢i& 7o H&H
F A=E AnsHD Y= FEolW A FuolAe F
71% ZEYH I e dF ZAATE AY pad urt

g0l 2 94378 S8 2axde grlE 52 ZAE

19k} (ASHRAE, 1988).

2 ZAlANe A dAlz 3¢ (2251+1.15ppb) £
F7(1.1340.25ppb) Aol F9(1.33+0.20ppb) A 1.
o F5HA (P0.05) &2 ZAF%E pgen Azhd H
A ME AFFdoMtt odFH oF Fol% (P{0.05)

L A%E Byon Azbd HadMe AgF TN

o e A} 2% Fo3 (P.05) FlE JERAE 11
9lo] Ao o)zl AT T3 FEAAF AMG
Fdro] 309+1.13ppb2 A1 E RYEY ol& Salass
(Salas®} Singh, 1986)0] ®l= WEAIAYE oz
ZAER & AL FFEEY 10~20ppbRris W
FZo|glAe 19850 ZAMS AlZFR e 1~2ppbrT}
£ E& "oyt (MMV Medizin Verlag, 1985). &
4 oA 7x olol di& vmd ztgEst BAvF ¥ o
NNE S &IEAN AEsA A UA ¥ 9 A
golA B 2AERToRE H4S sl olEg Re
2 dolo] &F oo thdt A&AQ FALATI} o]Fof
Aot & oz Ar¥T,

7] ol EAjste P4 AR olele AR f3
7b2 Hut oltjg} nAIG Ar]e Yz EFo] EAldte
U Eale ol g dojEFoljgux gt §¥ olHF &
AEL 1 AJ|7F 3] Fol bzl 0.001 #0144 271
2 Az don EAYsl EAsHs 2 001 4100
#9 Wl (dgestas FR A, 1987).

7129 7MY RREFCZ AF oY 7HA
e A £ gle JEH B9 FE, 43y 2
71 @ B AR A wtA 2 AAel
Sa% G3e ndA £t ded £29 27t 150 s/
molx FE7} 60%vITHel FNE AAol setdz
4283 A9 Fx7} 100~150 g/ wiolAe FAREA
o] ofo] 1/32 ZAHH, £X9 Fx7} 100~130 g/
molx SO,9 ¥E7} 120 #g/ o (0.046ppm)ol el 7
Sole a0l ZFV|AS] Wy Eo Frtsi, 39
FE7} 200 g / m'o) L 24417+ H# SO, F=7 250 pg /
o (0.095ppm) °]delAE A93 S2AEC] AYoes
A A28 Fokkm P} (NAPCA, 1969). 1 9
o EAoz <3 Az e A AFEEY Ashi A
ga79 28 281 & ¥, FEUYY J4EE §
£ 2Ug 5 Jon 53] vgAgolastn A= vt
€3 o HolAdA wrzks Fo X e o
urakalelsl4=4Ql 3, 4-benzopyrened RUEAwA F
A" R 7= sk (ASHE, 1979 : Kwaks, 1983 : o]
W35, 1987). ¢

2 ZAAM Uehd Bate] TSPEEE 1404-44 g/
w2 A RHA Aed 1~39 TSPEE 780~70
pg/mBTHE B ook a@m B 2AMATY A
gy FriAde FuA9A AMFH FEAHe] 7



58049 pg/ m, 16598 rg/ mPon FAXNGA GHF
o] 276.04 #g/ o2 Ueh} 899 F=BHALE 1~3
Y HWRsEe #AF 29333 pg/ o', FHE 227.65 pg/
o, et 18538 ¥ 889 7HA%F 23351, FHF 205
67, YE 167.56 pg/ mol Ml QA2 FERA A}
A3 2AAGY GHF0] FUFRT PR ¥
Uy APAge %A AggA. 2y 2L %E
89uE @77l o8 BT vmNE A2
A uad 2da & & de AL LT 23067, AT
EAE 2467 pg/ wRT AFALL 2uojde] ¥
$ze Adsgen B3 TSPY #247% (ANYFA
150 pg/ m)Eohe 4u)e] & o]E YehiAed oe
ZAA 7)) e Afolz A HwBEML o
Aoz AgHY o Ao P RHE BHo]
A3 vzl & Reg Algdnh

S A9y NN E 2 FANGAUE A%
BOE GRS 283 setiucte $RA4TANA
TSPy&7 93 o)z A velded ol Ba
Eo] M2 Uy olfETA Y 2o A A7Y
57b Hotgon T3 SR £54Fd0 =4
o 9N Proz Z2drl azdn FAANYGY gl
E3 FAZNM 2z ede] Q¥ Hld fF Aol
AL FE 2 FAAGEG FAAGAA 24
2 59 olfz AFH AFEo] L He| 7
g Aoz AE¥Ch
ol ZAMATFAA Uehd 2AAG W7]F Y7
29 AR AvAoz FaAde] 74 2 FUAY
ol ug) A RE ZAFEAN EE& FZL YA
on 1% B3 ApEee AuAE 89 A9 2%
e oje goz o A FUEY HBAAE 95ty
2ot A AefzAp} o]fojH ke AAlse Fe
2 AREt 2¢ 47129 AE=2 Q9 ol&Hn e
obgttast RA4RAY F% wmAe o] wEol
2 JFAnoz H4e e Y5 Ao paAY B
ARG AR E} AzHE dudte. Aoz A
B¥% a3 8F 244 LABEA ABEAS H
Ae TEdus = distd FT RAEHA Ax6A
2 o SHME th71%e] 8 ErFo] a7 Wy s
so] ool W& #Ags}t o]FojFel T A2 AEHH
F% 0% 2o drAEY} Qoo & Ao Algdr)

b

V.?—_’J =

A gr|ed L 42587 JuHE defs)
o 2 #ANAFHY NRARE wEFOEN A
9] AZFA omAGLA ARG T, FA
2 399 I A¥ez yirol 2 A s B
A dEHolz & + e 87 YL doz MFso
1990 1€95E 19909 €74 LT dF9 Yikst
g2 o3l o)italdd, R{ERD 2 XELUI
o 559 259 I E S Uy 22 AH
< 4k
L dasigre Fasse FEAY F AHFTH285

+084ppm}o] th2 A G| F93A (P0.05) %L

U Qo) 4 nARH $EL o
2. o}t 2el Hsee TV 9(0.13440.084ppm)

o] tt& Add ula FASA(PO05) Ehon F

AAY F @H%5(0.00940.005ppm) o] 7} Hgke},
3. o2 die HAEFEe F9(0.03340.009ppm) %

%71(0.02940.004ppm) A A o] F2(0.009+0.001ppm)

Ao Hl& F23 (P0.05) RolE mgort QA4

g2 v AW £ ohih

4, BHEAY PAEEE FEAY F APFTH(580.49
+41526 pg/m)e] HiolAn FHAAFY sy
(97.22437.86 pg/m) ARl 74 stk z#y
ZAE U RE9] Ado] QAo foF dFE A
F de FEIUL

5 XgdYs=9 HAEEE FA(1.134025ppb) 2
F9(1.3340.20ppb)oll Hlsh Fw(2.2541.15ppb) N Y
o] #-9l3H(P{0.05) o] HHYT}

6. 25HTANE TEAA(77.2846.92dB(A) )o] FA
(65.774£3.76dB(A) ) 2 FU(64.654+525dB(A)) A
Arck {AsAPO05) ERoY AGY 425 E
A1ZAste] vladHe FA 2 FHAG) 289
2 Hollth
Awpdog FExdel A ¢ FUAYH H& A

o RE ZAIGEZGN AYFoE B FES YEU
E3] AMZOdA A E AEE F97E gt

ofg izt Al BERAL B AAAA QAo o

g MRS FFoidet. 12 EE duis=e o

3 7]z 3871% 4% BRF Aoz AREL.
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