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ko

AR, AU F7] F HHFLE 2223C, F5 34.19%, AEA F 6957, E
ELH3 = 017ppb, TFA R 2884ug/m, LAFEE2 0.95ppm, ©] 43}
E4 423.78ppme] 31t}

B4, =249 564%7F J=27, AEI(M=2.23), =9, Y= M=222), A
A71(M=2.11), AFLZF, T FJZM=2.07) 5o 3 F4S Zo] AP

o7 $gsah

AR, 474, BIFAA, HSF2, 9AIE ol ZFA, Aol FA &
SEAVE AASAE Bol dAsAeH o= AR FoeAT

A, 2zt 32 ARFA Y ARET7) AR, AR ZE A/ <

& (p<0.001), AFF-4 87, oojA

o
:lﬂ
rd
—d
>,
()
o

N
f
-z

(p<0.05)7} =}z}
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AW 712 AL 1960t FHHFE 1970t Z8F, 3 v =oA 9
719) 29 B4 =Ao) Fdlo Ao dEEE AN RE B0l F
Aow, I A= 1980t ZHE A7 AFE A
el a7 A7k 80% olde 7HY, AW, dnt AMRd 2O AW &
B, TEAE, A, FE8HE Y AWdA AFea A= AR AL
Hol dxrk Fe i ojyet F3AEAAY ATVl g3 A3}
b8 A BAR gFEEAL g AgFriede] QA mXe Gl

e A3 FoA Ha Ao (A, 1993). =3, AUEr] Ay #Ed
E

25001 7}HA o]Fel oz AUEIIE TG e .47t O vE o
Fotar EZJeA FAEEH AeS oH o F4], 1989; LaDou, 1997).
Aol e WA dgders Ho FU|ERHY Fholddr FAL
2 Qlaf TAstE JAd £, ¥ - o g Qs dAst= WA, 9F 2
VS AEAA FoE dHA ATH(HHE S, 1992).
Aol e AWT7ILdE=4do] QA P dFoE 557 A&
of A Hxrt =& Aoz HuHi i (Cook, 1971; Caceres 5, 1983;

Wark 5, 1981). o|&l AZAEL2 AE9 EAV|ANAH, AFAA, FE=/FAA

o

R 2= A -G #AE Za Joen, T3 vTHATEH A

7

_

A=

rr

9 % A AWE] A9 AAH 9%



W% % AFNUA FEAL AT olFo Aok BTEIFE 5,

TEAE =7 23" ARbAIRe vl S EH i) AAFHoeR

T ZUE Qou, FFSAN EE gFolgANE 1Y
g

ol dastth( v, 2004).

S-gye BHFAHE 20033 5¢€ AF - FEHD GFo)EAA 59
AW F 71 A ) S 2004 59 309HE AP Ha, thFo] &A1 A
© EEYUHE=ES X9 107149 AWFV|LA9ERDAS A5 E5TH

daide AN F/7Y FAEARIISFES FAFES Ho| ATH(EAEF,
S =FR e 20039 79 12¢ AMAD FFRAVFC B 7o

AIRALPOR AT ABFHNY AP e AMste] ARA 2R A%

S ®BEata AR AYyEr] AL #AFstn AT F deE ZAS v

92 5 ARAY 37 Fol MuuEA 200 ABFNE F2S

&

A= BAS TIGRFEATEA B9 7 Ald6x, 2003).

Ande]l Ao dEad e AEEAt ¥ AT TR A% o



et dA7= FFSAAAGIIATL2001)F AT A HH(2004) ol A
Al g vk ot ARFAC A B etE R LAEAS EET X
ARZE o] Fo] A A ot FEg A RALS wg S £ fle EAIF o] AAH

ool o] AFNAE BeFFF TN v AFARE t2A FF
Angel gonz @R e@EP] ATAWE fYHe 1 edE}

2 Aoxm 49, odF Ax AURL o @
A7 obx o] FolAA ol AR MAHFFFEL Adstel WHFE ©

QEAe 2ANT UES Bata A AT 2R At B4,

ry
(o

2744 89, 4 ¥/ A A % o9 Au R ARFFHY
e stepstel A AW 87 ARES AR R ARE BEFLA B
o}

o AT TAH BHe et Bk,

AR, Beted AR ¥ °d ddE wetan.

EA, 85tFF AR 22A9 ALEA A8 doket)

%

A, et AR 2R AR B4% A4EAR AReAE
z A



4 AF @ dEAS 2RFEE T 2dAAR 2EY F%, Tt

=4S olitE e s, dAtste A, FELHSI = ARG L 5FA

A7 & 41798 HAEXAF AR E o83 FAEAS AAstAH



2. 94 W

7b. A€ =4

of ATl AT AEETE PlE AIIARAATIAAN THE AW
371 Ay FAAJ#}A F4FA AEA(The Air Quality and Work
Environment Symptoms Survey, TAQWESS)(NIOSH, 1997; 2003)% 28
5o AAste] o] Aol AHAFsHA A - Hebste] AAstAa, dExE
Abe EAV AR ARbALY, AR dRbH @ A, A4Sde A

717192 AEzAPEA 02 AA B ATHER).

of AT WFAY ARH BA) WE AAE ZAGAE AT F

¥, #27) A% 7, W7 AART, ATAN FART,

2y, AP FRA, AP 8749 1

o



3) A%
of A WA AFF) HE AEL £AEI] 9] AR
7149 A39F, FA2Y] AR F7, 4253 260 3, ©] F9

AHoRM AT &3 #AY, ARFFY AETdez TSN

i

T2 53 A== Fdol kel 13, ‘BEE Hel el 24, 7h

af

=71= Holtk o 33, ‘AF =7l= Aotk 4

A,
Fol 7 Bl W45 BAReD AEa 244W Y5E TR

N
tlo

4
g.

N



o AR 54

ARAY FA AT, ARAT AT TAEE, A2 Y ARATE, A
o1 AHE %, A doin Abg Fel, AW doT S f7, A
ST A BE, 37 387 A BT, Fackhe f7, BA) ALS

o Ad 7 F 353 9/ A4

EIELU=EE FEsAeH =E, 55, oitggs, didggad =4
< At T FLAAHANM AF4H FAH7I7I( TSI, Model 8762,
IAQ-CALC, USA)E AME3te] ZHsA, 584 £ 23 9A oA
2% 6A] Alole] 8~9A1ZF &QF 37mm pvc filter7} F-2HE 3piece cassette
holder ¥ 10mm nylon cyclon(Mine Safety Appliance Co., USA)S.& 1.7
¢ /min 8A1ZF EF AJAEE AMASH AH A - F9 FFS 0.01mg7t
A #E 7Fsd A A (Mettler toledo KFX001729, Germany)S ©]83fe] #

Aottt TELUSI = AAFY EE 4T 23S FHdste] s AL

Jn

del ANB/LIEE AFHAOM, Y=o SolHom wgdtE

2,4-Dinitrophenylhydrazineo] Z®® A&7} FFIFE(SKC Cat. No.



226-119, USA)E ©]&3}e] 054 /mino 2 8AES AEE A3 of
ABEUELS AMEste &vf €3 & & 1% dAAzvEagE - 4

94 HE71E olgstel EAHHAL

2. 54 4

SPSS 10.0 for Windows S A 37| A& o] &3P or Z=ZA9 dit &
A AR B4 B 84, A3 A4S detetr] At W=
4 (frequency Analysis)S AA|EH L, A AZFAdxe w2 AT
7] LAJNA e g By RFEAAS VT A S =8

AT A R e ARFY) LGRSt ALY TEAS] 42

2 AASR, ARFF) GFE PINE 8AL ekar] Aste] HER
Fol AT 4434 VL FHUFE, AT 54, L9EASE, A

54, AHrAd @3S SHWESE oo 4F 3 FAE A (multiple  stepwise

o
>
3_4‘
2
=

regression analysis)
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T ALE, B3 7] A4S, Fax A,

A7) AHg,

A AL, H ol A ZRH AME,

B
=

54

AHE-A

HCHO, PM10, CO, CO,, - %, %

A
=

Hr
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W+ %
elst
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B X
_EH El
W
5 W

wonk-
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et
e
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m. 9+ 23

1. 9ut

At

4

o A W AMFEA 1117 AMRA 2 2R 4179 0] EA o] ALEEH AL
o, JdzE= gAo] 885% = oA 11.5%9] HEte] Btk A2 204

7} 25.4%, 3007} 26.1%, 407} 35.3%, 50t 7 13.2% 2 ThoFsk R ¥ o))

FA %= A F4& st SHAIE 362%, HIFAATE 39.3% =

BN

At om HA FAS F AFPol Aoy A= FAS L U= &
SA7t 245%0) At S5 31 UE SHAE 839% =2 R Eo] &FE
tal den HF5 A %' HeTAE 91% FA +FAHe] e
S HAE= 7.0%°) A

THEEA = duALFEA o] 746% 2 Y53 Eow ZFAHLE 2 o]s)
7} 37.9%, 3-5d olate] ZFEAHAIL 29.0%, 61 oY Z¥-AHA}
331%QIL, TFEAIZES 8A7to] 408%FE JHF @Wokomw 8AZE oiE
30.0%, 9A1ZF ©] SR 3= SHAE 29.3%0] A Th

A= AFsttr 93 SHAVE 61.2%, EEolvrt 35.0%, A%

_10_



E 2 3y gur 54

8 N (%)
. Ew 369 (88.5)
ol A 48 (11.5)
20t} 106 (25.4)
e 30H 109 (26.1)
40) 147 (35.3)
501) 55 (13.2)
F 151 (36.2)
Fdoy HEd 164 (39.3)
HEAFHA FAH) 102 (24.5)
o= 350 (83.9)
Szor nHe-= 38 (9.1)
Mg F (@A ST ol 98 29 (7.0)
SEBAREY 311 (74.6)
A4 12 29)
CER R v 20
e 7 35 (8.4)
7€ 7 (1.7)
ot 48 (11.5)
2d o] 3} 158 (37.9)
ey 3-53d o] 3} 121 (29.0)
61 o] 4 138 (33.1)
8A 7+ o] 125 (30.0)
THAT 8] 7F 170 (40.8)
9A] 7} o] 4 122 (29.3)
AZEot 255 (61.2)
A7 HEo|th 146 (35.0)
=2 o} 16 (3.8)
A 417 (100.0)
(n=417)

- 11 -



. ARA B4

AT 1110 AHF-A Y] 548 AHEH 4 APRA 215 dx7) 3d
o] &9l AMF-Ao] 574 A(4.5%), 4-10d Akel7b 6270 2:(55.9%), 11 o] o]
4471 22(39.6%) AL, AHF-7171 FAAIZI7E 3id olsk]l AMRA R 70704
(63.1%)9. o™ 4 o] F A AP -L 4171 4(36.9%) A T

FEo] gAY FEe] o= A Ge A4, 5 AAEE A &
< 410 AL AHWE AR 5 AuEd, AFdE AEAA 72
A/ m)7}F 0.0278 o] &7} 1771 22(41.5%), 0.037-0.0678 ©] 3} Q1 AFFA o] 127) &
(29.3%), 0.0778 ©]/¢e] Aol 1274 4:(29.3%) A

1109 NEZAL F5S AHEE FRALH] s AAFALE 41744
(36.9%)H 3L AME-
Aol S A

Mool e gt dom, AAdIITE Agaa e Arde

Wollx F9S star Qe AL 31704(27.9%) 9 U

oo nL
ol
bl
30,
rr
>
—d
>
flo
OO
1‘>

(80.2%)% W& AMFAA

TR JE AFAL 1A 09%)0 EHsH L, FaxE A&t

Asts AT E

o3l
Mo
o
%0,
rr

~
>,
-
i,
flo
CD
:I:ﬂ
78
N
<)
Ne)
2
pacs

(o
_EL
o3l
Mo
ife
=
M,

- 12 -



7070 2=(63.1%) A . ol A= AMFA 8274 T FES €A ¥= AMF
AL 1270 42 (14.6%) R T}

ArtHoz 7|d oojda o

o
2
&
re
vl
rr
)
flo
S~
>
—d
i
)
b
Jo
_O‘L
kI
3:94

AaL F714A 719 FFA= AL ZrFAAA @i ATk FiEe] N

3E 3. AMFAS It B4

T L N (%)

34 o] &} 5 (4.5)

AR d= 4-10d 62 (55.9)
114 o4 44 (39.6)

. . 34 o]} 70 (63.1)
AHEZ17] T4 A7 4d o) % 41 (36.9)
0.020] 3} 17 (41.5)

% J 0.03-0.06°] 5} 12 (29.3)
2 e A 50 0.070] 4 12 (29.3)
27 41 (100.0)

NN 41 (36.9)

AHEA W F A 31 (27.9)

A ool ALg- 89 (80.2)

AN T ALE- 61 (55.0)

T4 A7 A& 1(0.9)

7R ZALGE D Fax Al-& 59 (53.2)
B ALE 40 (36.0)

WA AL 6 (54)

gol A ZUH ALE 104 (93.7)

FENHE AR 70 (63.1)

Chin 82 (73.9)
A 111 (100.0)

(n=111), U F&o] AU FEol lol® A &= AFA A7I(FEn x AZn x wolm) dul A7 5

D UNE F 4 35 9 R &S AN

_13_



~

Fra 2EAEe] aste AR 876 tate] ARde] FAsttim
2143}
Hlshe] Bkt

FZ717F A= A% 7ts Ao " 914 563%7F EEolt}, 295%

rr

Oll

A
&

22 56.8%% AMEAo] HAsA EEvinm SwE 9.8%9)

7b vl gy SHEEtAT AR WelA FAE St e BeE
28.3%, =9 FAFLTE A= AT SEAE 24.0% A

Fiie T ARA BVE AF ste Aee 37.2%, doHA ¥= ¢
= 278%A°w X7t Z§8t7o] HFsivkar FHE LEATL 832% =
Bttt $=7F 2787 et $Ee <

ZAE 499% 2 2o} Azt SHE 22T 47.7% 2 B

FN

Ho 578%7} REO T L9stg AFFA 27 579 A
A= 45.6% ATH AHFA @A) i AwkE Rk

EE BHEIE ZEATF 436%2 WAZ wHEEa Jdgon BuEs

rr

TEAE 129%°] EFHSATHEE 4).

- 14 -



B N (%)
PEE 237 (56.8)
= A A ) HEo|t} 139 (33.3)
Lo} 41 (9.8)
o9 2o 56 (29.5)
HEo|T} 107 (56.3)
T2 ME AR A8 7bEska A g 14 (7.4)
Z w2 13 (6.8)
27 190 (100.0)
ol o} 118 (28.3)
AR Y EA oot 199 (47.7)
Wro TR A 100 (24.0)
A5k 155 (37.2)
PNR-DANS- 51 HEF T 146 (35.0)
28} =) =) 116 (27.8)
==] 49 (11.8)
°exzA = g5} o} 347 (83.2)
Z=u} 21 (5.0
<8ty 10 (2.4)
| 2 stk 208 (49.9)
Azst} 199 (47.7)
v o} 158 (37.9)
z HEo|t} 241 (57.8)
SERe! 18 (4.3)
o} 73 (17.5)
AV o] ZEA Bl & RFo|th 190 (45.6)
Atk 154 (36.9)
=R 182 (43.6)
34 nEr REo|th 181 (43.4)
EuEdt 54 (12.9)
(n=417)

_15_



o AR Al dut EQo) mE AT LAE

ARl At S0 mE AW LEEE Hotstr] et 38 2

Ed FEE A3Ed HCHOE 11170 AFRA Hdo] 0.17ppb%od
PM10< 28.84ug°] 3L, CO+= 0.95ppm, CO,= 423.78ppm©| At} AMFE-4
2o Wi 22283CT AL, AR Fit FoiFEe o] 34.19% AT

o5 A4 dxo] mEt zto] EAg Ay PM10% CO, &=A B
stHo g o3 Aozt AT AAFHAY AHAE T8, PMI0S AHFA o
=7} 11d o)A AR 9] (34.49ug) PM10 X7} 4o ™ (p<0.01), CO &
TE 33 o]d AMFEE150ppm)Y FEIF 7HE E=SkoH(p<0.001). %=
4-10d Afol 9] Ao 21.77CE 74 $Eth(p<0.05). HCHO, CO,, A ti
Foc AR drd met FASTHCRE Folg Zolrt glo] HId FF

39 o] 3} 4-104 119 o] 4 A
T B n=5 n=62 n=44 n=111 F P
M +SD M £SD M £S5D M £S5D
HCHO 0.16 +0.06 0.17 £0.10 0.18 £0.12 0.17 £0.11 0.102  0.903
PM10 25.57 +8.64" 25.09 £16.40°  34.49 +13.19" 28.84 £15.53 5.190  0.007
CO 1.50 +0.56° 0.78 +0.33° 1.13 +0.44° 0.95 +0.44 16.023  0.000

CO, 518.00 +129.45 416.45 £90.78  423.41 +89.60 423.78 +93.55 2.816  0.064

rlo

= 22.40 +1.82° 21.77 £2.21° 22.86 £1.60° 22.23 +2.03 3.940 0.022

oy

= 32.52 +4.84 34.25 £+4.94 34.29 £3.12 34.19 £4.28 0.395  0.675

M, mean; SD, standard deviation

"% a, b, ¢, d means that averaged values within the row by the same letter are not

significantly different.”

_16_



AHEZI7] AR e 54 9= v= vl 24 43 PM10%}
CO Z oA EAGH R §93 2o/t ATt =, PM10L 34 o3tz
AP NE TR AR (24.124g)0) HIBEA] 4d o] F AMRI| V1S FYE
AR (36.898) 0] EEIL(p<0.001), CO F= A 3d olst& ALF-7]7] S
THE AR (0.85ppm)ol HIEte] 4 o] F ARRTIVIE FUT AHEA

(0.95ppm)°] =3kt (p<0.01)(3E 6).

F 6. AHF7]Y] FHAEC e HEA TR

3d o]t 4d o] ¥ A
S n=70 n=41 n=111 t .
M £SD M £SD M £SD
HCHO 0.17 £0.09 0.17 £0.13 0.17 £0.11 -0.013 0.990
PM10 2412 +12.68 36.89 £16.74 28.84 +15.53 -4.538 0.000
CcO 0.85 +0.41 1.13 £+0.43 0.95 +0.44 -3.357 0.001
CO, 428.50 +93.14 415.73 +94.87 423.78 +£93.55 0.692 0.490

M, mean; SD, standard deviation

- 17 -



AEol gAY ARl dolE 94 @' AR, F AABINE 34 ¥
e 41) AR ARG A Fol BE FH 0PED FE vu ¥

o

5 A3 CO $= Aol 573 T

)

(0]
fru
Jo
o
ok
)
o,
N
N
3'.94
32
£

A CO v AFHHH AAA 71 2L 0079 ©]4F(1.04ppm) AHF-A <
CO ¥%=7} &%k (p<0.01), == AAdul A=A 71 0029 ©]5d

A o] SRS 36.15% 2 7+ E 9 TH(p<0.05)(E 7).

E 7. AFHYE A4S BE LGB FE

0.027 ©]&F  0.03-0.06% o3&  0.079 o] A
S n=17 n=12 n=12 n=41 F .
M +SD M +SD M +SD M +SD
HCHO 0.16 +0.12 0.19 £0.17 0.22 +0.12 017 £0.11 0562 0575

PM10 24.81 £11.90 20.36 £10.63 29.71 £16.15 28.84 £15.53 1.565 0.222
CcO 0.65 +0.12* 0.68 +0.18" 1.04 +0.51° 0.95 £0.44 6.630 0.003

= 36.15 +4.72° 31.98 +4.89° 33.20 +2.14" 34.19 £4.28 3.837 0.030

M, mean; SD, standard deviation

"% a, b, ¢, d means that averaged values within the row by the same letter are not

significantly different.”
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< 1 FEol F71378717

M AF3E A A Fsit
FE ANz" 5 g2 34 29Ed Fx dla A% PMI0, CO &

T, CO, sxolA BATHOZE Fo& zol7F AUt ¢4 PM10L &=

Azl Qe AMEA(32.14u8)8] PM10 $2X|7} =9k (p<0.01), CO &

M
rr

ZF ANx"Ho] gle AFEA(1.02ppm)°] %SO (p<0.05), CO, T%

12
>

F A 2Eo] gle AFE-4(439.21ppm)°] =t TH(p<0.05).
FA fFd w2 =4 2984 vx Hlu ZF PMI10, CO F%, CO,
SAgH o2 o o)yt AU 4 PM10S AFFEA o
A EFAS ae AR (35.35u8)0] PM 10 FX7F =93 (p<0.01), CO ¥ %
A AFEA YoA FAES e AR (1.13ppm)°] CO F=7F U
(p<0.01). ¥tH, CO, s= T9= o= AHFA@43731ppm)°] =Skt
(p<0.05).
Ao ad F5o e F4 Ld9Ed & vl 23 PM10, CO, CO,
A SAFHoRE Fo3 Zel7b AJH. PM102 A dojhe] A= A

FA(31.87ug)o]l "W =L FAAI(p<0.001), CO T /N oojzio]

50

= AFEA(0.99ppm)o] E}O W (p<0.05), CO, % A A oo]Ao]

= A4 (433.48ppm)°] 3= 4 TH(p<0.05).

50

N

P AR50 e ¥4 A3 PM10% CO RN FAG
Aoz 499 Fol7h AU PMI0 A& ARG FE g A}
T (34.518) 2] FH 7 =QIL(p<0.001), CO FE A A FI])7TE A}
&

&= A2 (1.05ppm)e] CO FE7h 3=k th(p<0.01).
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golA Y AbE fFF BeE 54 29 24 v& vl 23 2=

o

A SATAHeR fFod Aozt dem HolA ZUEHIE e AR
(22.35C)°] =7} =9kt (p<0.05).

FENH Rl waME PM10, CO FxolA SASHoE F93 3}
o7} Y. F, PM10 FA+= FES dv AFA(GL12m8)0] =%
(p<0.05), CO T= IA] FES A= AHF-A(1.06ppm)°] = kTH(p<0.01)

71787871 AHE, FAXAHE, AR AR, WAl ARS, B el et
e BARHSE FoAF 27t A

Fga) ww, Fx Aol gl ARAD Aol Y AL

PM10, CO, CO, =7} E¢on ALRA YoA FA& ste AHFde
PM10, CO T+ =931 CO, ¥2& 23, NP}y 75 A1 83t=
AR T FES oE AFEALS PM10Z COSE7F H9tom #ojx =¥

BE AMEstaL Sle ARRA2 2X7F =T 8).
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% 8. AFA B wE L9dEE v&
HCHO PM10 Cco CO» eE
T N
M +SD M +SD M +SD M +SD M %SD

f 41 0.16 0.11 2321 £14.45 0.84 +0.35 397.44 +75.90 22.09 +2.04

A]%f;g = 70 0.18 £0.11 32.14 £15.28 1.02 +0.47 439.21 £99.80 2231 +2.03
t(p) -0.884(0.379) -3.031(0.003) -2.116(0.037) -2.315(0.022) -0.566(0.573)

s 31 0.15 +0.09 35.35 £13.92 1.13 £0.42 388.87 £57.43 2245 +1.54

&4 b 80 0.18 +0.11 26.32 +15.46 0.88 +0.43 43731 +101.34 22.14 £2.19
t(p) -1.408(0.162) 2.836(0.005) 2.767(0.007) -2.506(0.014) 0.725(0.470)

f 89 0.17 +0.10 31.87 £14.56 0.99 +0.44 43348 +93.45 2227 +1.98

01]7]1)% s 22 0.17 +0.13 16.56 +13.31 0.78 +0.36 384.55 £85.06 22.07 £2.28
t(p) 0.163(0.871) 4.488(0.000) 2.070(0.041) 2.237(0.027) 0.400(0.690)

# 61 0.16 +0.11 34.51 +15.62 1.05 +0.41 42811 £96.26 2251 £2.11

fﬂﬁ:fy = 50 0.18 +0.11 21.91 £12.39 0.83 +0.44 418,50 +90.82 21.88 +1.89
t(p) -0.684(0.496) 4.632(0.000) 2.691(0.008) 0.537(0.592) 1.654(0.101)

f 104 0.17 0.11 28.21 +13.72 0.95 +0.43 42428 +94.84 2235 +1.92

g o] A s 7 0.15 +0.07 38.21 +32.85 1.02 £0.53 416.43 +77.34 20.49 +2.98
t(p) 0.550(0.584) -1.664(0.099) -0.434(0.665) 0.214(0.831) 2.385(0.019)

# 70 0.16 +0.08 31.12 +16.43 1.06 +0.45 42571 £91.93 22.40 £1.92

jﬁ ‘% = 41 0.19 +0.14 24.94 +13.14 0.77 +0.34 420.49 £97.33 21.94 +2.20
t(p) -1.186(0.238) 2.053(0.042) 3.434(0.001) 0.283(0.778) 1.165(0.246)

(n=111)
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3. 2249 4453

7. Az E

A7 Wel 37 Aol A Aol FHL AT SHF TEAE

56.4% % thHEel SHEHAEC] AMFA 7] Zo] dAd dF= v

2670 FES T AA 4179 $HAY BT AL Y ARE L0HO

o

2 oA vyt 7 FEEe A¥Rd 927, dgM=2.23)d I 4
S I 2ol AFslPgoen 1 ggoew ¥, YEIM=222) 342 2
o] A@stAtt. AA7I(M=211), ¢tFAF, =Y JEM=2.07)5°] st F

A wol AR Ao SHIAATHE 9).

- 22 -



%9 AAFH FEE X
A9 o] AEE TR A S
T B ot He = = B o M +SD
Utk Foltk Helh

FE 48.2 24.5 22.5 3.8 1.0 1.85 +0.96
W A& 71.2 19.7 7.4 1.4 0.2 1.40 £0.71
E 48.0 27.3 17.5 6.2 1.0 1.85 +0.98
23], v 4 43.4 29.7 16.1 9.1 1.7 1.96 +1.05
A2 7] 33.3 34.5 22.1 8.4 1.7 211 +1.02
713 45.8 31.9 17.7 3.8 0.7 1.82 +0.91
=7HE 77.0 18.7 3.6 0.7 1.28 +0.56
TtEHE 67.4 23.0 8.2 1.2 0.2 1.44 +0.72
FAE g UM E, ATFES 57.8 17.3 13.2 8.9 29 1.82 +1.14
TG E, wo H= 44.1 22.5 18.5 11.8 3.1 2.07 £1.17
5o 9 60.9 20.9 12.9 5.3 1.63 +0.90
o Axdt 40.8 30.2 21.3 7.4 0.2 1.96 +0.97
27, dH 321 27.8 27.3 10.1 2.6 2.23 +1.09
=, U= 33.1 26.1 28.3 10.8 1.7 222 +1.07
2% 74.1 19.4 5.8 0.7 1.33 £0.62
=] 76.0 18.0 5.5 0.5 1.30 £0.59
#44d, 28555 68.6 17.7 8.6 38 1.2 1.51 +0.89
EEE D 71.5 14.9 9.4 3.8 0.5 1.47 +0.85
7= g o8& 67.1 22.1 9.1 1.7 1.45 +0.73
& 74.6 16.5 7.2 1.7 1.36 +0.69
217, o w8 58.0 24.9 11.3 5.5 0.2 1.65 £0.90
Az Aol 53.5 26.4 13.7 5.8 0.7 1.74 +0.95
ARz 9t EF 53.5 24.9 13.4 7.2 1.0 1.77 +1.00
EEEEEES 67.9 17.7 9.6 43 0.5 1.52 +0.87
o e B EF 49.2 20.6 18.9 7.9 3.4 1.96 +1.14
4R3EE 61.2 30.6 4.1 41 1.51 +0.77

2 A 1.70 +0.62

w70l glok: 13, 39E H2 gtk 24, 7H =2tk 33, A%

M, mean; SD, standard deviation
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. SHAY dw 540 e A%3H

477 =22 4Rt 540 mE A4S AFolE dotr 7] st &
A5t A3, A M=1.65)E = g M=2.08)2 AZZd FFo] E=Ror
(p<0.001), A AFo e E FAXRM=158)7} HIFAFM=1.77)%} I}
A Fdge] oy dAAE HFAARM=177)d] HIBt AZHF o] skoktk
(p<0.05). &5 o] metx= HSFFAM=1.89)9] AZ+FFo] EhoH

A FE Ao A= WFFAM=200)9 AZF4e] 7HF =kt

(p<0.01). ZF-AIZto] W& A=A xpo] A} 9AZE o] A ZEA(M=1.88)

A

o] AZhFAdo]l =9kl (p<0.01), AAFEH A et s Ao A & &

22 M=2.07)¢] AztF2Fo] = U TH(p<0.001)(E 10).
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9|
_
o
oo
{l
N
Lo
e,
=
Jm

ol e A4S

T & N M 5D t/F

g 367 1.65 +0.61

A9 -4.621
o 3 48 2.08 +0.54
20TH 104 1.81 +0.63

- 30tH 109 1.73 +0.57 57
40tH 147 1.66 +0.64
50tH 55 1.56 +0.60
&d 150 1.58 +0.60°

FAdF " E4a 164 1.77 +0.62° 4.442
HEFAGA F49) 101 1.77 +0.63°
T 348 1.66 +0.60°

+FoR AT 38 1.89 +0.61*° 6.248
HEF @A SF49) 29 2.00 +0.73"
2 o] &} 157 1.67 +0.61

5738 3-5d o]s} 121 1.73 +0.59 0.461
6 o] 137 1.72 £0.65
8AI 2T o] U 125 1.59 +0.58°

TEAZE 8AIZH 169 1.66 +0.60° 7.622
9A] 7t o] 4 121 1.88 +0.65"
a7t 254 1.57 +0.58

A% E HEo|t 146 1.89 +0.63" 16.474
A Gt 15 2.07 +0.65"

(n=417)

M, mean; SD, standard deviation

"x a, b, ¢, d means that averaged values within the row by the same letter are not

significantly different.”
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o AT 873 2 540 BE 42434

APl ARl B E 2z7p FA Aol B4 AA ANV Y
dxd mepxnt BASA R fog Aol7t ARG F, A7V Y
T7F 43 o] FQl AR ZEA(M=1.82)2 AZtEAo] =% TH(p<0.05)(%

11).

3 11 AFFA Y duk 5 o2 A4

T & N M £5SD t/F p

34 o] 3} 14 1.82 £0.67

AR dx 4-104d 237 1.68 £0.63 0.441 0.644
11 o] 164 1.72 £0.61
34 o] 3} 291 1.65 £0.58

AR 7] R dE -2.489 0.013
4d o] & 124 1.82 £0.69
0.02 °]s} 52 1.74 £0.53

AA R AL 5D 0.03-0.06°] 3} 40 1.72 £0.75 0172 0.842
0.07°1% 39 1.80 £0.68

(n=417) D FEo] gAY FEol dolx 94 e AR PhEn < HZr x Eolm) dhEl AR &

M, mean; SD, standard deviation
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AR E4el e A74Eg Aol olny] §lshe] testS U FHA

o $4 Ave AEdolA A8 FAX AL 7o) meAaw B4

0% fog Fol7t Atk F, AW oolAL AgIE AT 22R

M=1.75)9] Az}F4o] =Rl (p<0.01), FAXE Al&3te AHFA Z=2A

(M=1.75)¢] A}z}=2F0] =9kt (p<0.01)(E 12).

F 12 A B4 e A4

TR N M £SD t/F p
) r 84 1.63 +0.56
AFEA Y A -1.261 0.208
= 331 1.72 +0.63
& 321 1.75 +0.64
A o o] A AF& 2.816 0.005
= 94 1.55 +0.53
9 204 1.69 +0.65
AW W] T AR T 0436 0.663
= 211 1.72 +0.59
N r 2 1.46 +0.02
ZIH A7) -0.555 0.579
= 413 1.70 +0.62
r 303 1.75 +0.63
FAX A& 2.812 0.005
= 112 1.56 +0.58
a 222 1.70 +0.62
BR}L7) ALE -0.143 0.886
= 193 1.71 +0.62
_ r 31 1.66 £0.59
W aEA] AL8 -0.388 0.698
e 384 1.71 +0.62
(e}
a 403 1.69 +0.62
ol A ZAE A& -1.574 0.116
= 12 1.98 +0.72
45 s o] r 284 1.68 +0.61 1100 0271
- 7l 2 -1. .
e o o 131 1.75 £0.65
N r 330 1.68 £0.60
B au -1.574 0.116
= 85 1.80 +0.67
(n=417)

M, mean; SD, standard deviation
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ARA BR mE ARFF Aol B AsE FAFH, ATA ST

WA/ADNE D ¥, AR FEl elR, F27) FE IE, ARA W F
A, AR B AE, LE, ¥E 24, ATAY 22A W& D B4 W

A, A FAE ) ymga Qs AMEA 222K (M=2.23)9
Az FAgel 7 E9kal(p<0.001), HZ 67HE ool AHFA THE A
dAY AAEAS & Hol e AR ZEAM=183)9] AZFgo] %
o™ (p<0.05), HZ 670 ol AMFA FHE T Ho] U= AFHE =
ZH(M=1.83)¢] AztFdo] =Rk TH(p<0.01).

27 A mE A43¢ Folt ot F27] AEel & Hu

rr

A

A e AR 2EAM=1.92)9] A4ZZ4S v = %TH(p<0.001).

AP ZEAM=139)9 A7 S w2 wE, A3 Jhssta 9

AHEAe] HMEe] F9 Favt gl AHRA 2RAM=185)9 AzHEAtol
m$ = (p<0.05), AHFEA 7S & FHA e ALY ZZA(M=1.85)
o] AZhZFo] =k Th(p<0.05).

AHFA 257 §AUYM=1.95) Fohal AAGE AT ZEAH(M=2.06)
o] AztS/dol %o (p<0.001), F=7F F8kAH(M=1.86) A=strial 3l
AetE AP 22 AHM=1.87)9] AzZHEAFo] =9k th(p<0.001).

AR ZEae] Hgo] Bral HZete ZEAM=1.92)¢ AztEAtol

W ERI(p<00D), AHFA BRG] B BE=e] mEAE AT B

o

d

o BERrEas ZEAM=218)2] Azt=4o] 7} = GTH(p<0.01)(E 13).
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313 AR 870 gE AnEa
T N M +SD t/F p
A 4dstth 236 1.55 +0.56°
A A3 HEolt 138 1.81 +0.61° 27.681  0.000
[BRLRS 41 2.23 +0.65°
PAR- SR Atk 132 1.80 £0.64
ﬂi57ﬂ%‘ll};%— 2ok 283 1.66 £0.60 2176 0.030
o
AR ;3 ;g 1‘22 ig:gg 2.758 0.006
Atk 188 1.69 +0.58
Tx7 A5 o 196 1.72 +0.66 0.225 0.799
F Ra A 31 1.65 +0.64
uj-e- 1o 55 1.39 +0.42°
_15]_50 R +0. b
FEI VS AT g J}ifs}z 97 gkt U lopsgep 839 0000
A we=Ag 13 1.65 +0.37*"
Wy A X j Je 34669 12 ig:gg 0.654 0.513
Atk 118 1.64 +0.58"
AR W F4 sl 198 1.67 +0.62° 3.806 0.023
Hro Edgs 99 1.85 +0.65"
A} =gtk 154 1.54 +0.58
AEA 7] RE3G 145 1.68 +0.57° 14.937  0.000
= 116 1.94 +0.65"
)= 49 1.94 +0.58"
L=z A 33t th 345 1.65 +0.60° 8.790 0.000
ot 21 2.06 +0.73°
% 3ok 10 1.86 +0.80°
5z A etk 206 1.53 +0.54° 17305  0.000
Az}t 199 1.87 £0.64°
Elg= 158 1.65 +0.61
z=v HEFo|th 240 1.72 £0.62 2.164 0.116
o Eoh 17 1.96 +0.60
AEAY 22 %ot 73 1.92 +0.65"
T e | gsitt 189 1.71 +0.62° 6.912  0.001
v - Ao 153 1.59 +0.58"
e 181 1.54 +0.58
517 WHEE HEo 180 1.72 +0.56° 24.356  0.000
i 54 2.18 +0.69°

(n=417)

m, mean; SD, standard deviation

"% a, b, ¢, d means that averaged values within the row by the same letter are not

significantly different.”
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. 092d Exo B 444

SdEd xR0 WmE ALASE AolE Lot Y] 95t BT AR =
AAEHoer 4 Ad $5%(B=0.151, p<0.01), CO»&%=(B=0.141, p<0.01),
PM10§ % (B=0.104, p<0.05)7} =&+% A4S S47F 2o HCHO¥F

s
757 7 =X 14).

foj
b

>

ol\

% (B=-0.117, p<0.05)= Z*<+=

E 14 29Ed FEA we AANTY

T B R’ AR? F Beta t
HE 0.023 0.023 9.586 0.151 3.096
CO, 0.042 0.020 8.513 0.141 2.918

PM10 0.053 0.010 4.505 0.104 2.122

HCHO 0.063 0.010 4517 -0.117 2125
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A7FRE FHEATE oo AR 54, L9EE Tx, A dxk
54, M4 83S SHHMSFE oo I ARAS AT 29 AH4F
ol BAGHo R §9%8 JFS FE WFE AMEA JANH, 4, A
A4 E, A ZEA B S (p<0.001), AFFEA 7], oojA FF, THFA

Zb, S5 5 (p<0.05) ATHEE 15).

i 15 A4S dFE F= Wi

T B R’ AR? F Beta t
AR A4 0.131 0.131 62.479 -0.362 -7.904
44 0.168 0.037 18.157 -0.192 -4.261
173 0.206 0.038 19.536 -0.214 -4.420
AHFA Yl 222 HE 0231 0.025 13.565 0.161 3.683
AHEA 27 0.243 0.012 6.529 -0.116 -2.555
oA 0.255 0.011 6.254 0.110 2.501
5 A7k 0.266 0.011 6.257 0.110 2.501
=T o 0.278 0.011 6.459 -0.111 -2.541
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3% 8417k ol e AFAA Ayctals 22Ae A4S ARHow 9
Fg de AR 37 A st mhe ARE&e) Aster ARFA}
s & 9or, NIOSH(1987)¢) dZ#al 48tz A AE Ag7] 94
of od) UEntE MSolHe 2Hoz T wo 29, w9 sHe, 7

¥AS, AT AT 59 F4E0 okw Busdnh AAFANE AT

)

A 2229 AdFr] L9 g% T FHEol °F 30%°]L(WHO,
1983), A8 (1996)e] HioA= U7 IAF FAAES SBS FH &0
43%°1Ah. T4 FHES A7 T2} 19-80% % L% .2 ™ (Nordstr
Om %5, 1995; Horvath, 1997; Ooi &, 1988) o] &4 AatAol= A&
S "X e AoE FAH AT (Menzies &, 1997). Uut AAFA3E g2
FALe dge] edEAe] FAH AFFY FFel F A
of 2 dAFME AR F7] F FFF AAe 53
Aol duk B4, 25 &34 a9l 44354 AES Tl AH FHE A

GFe FE 2L sefstel TEAY Y BABY FAL A

FH

=

>

K
>

r\r

ATAY AR mE e

I3 AeF AJF AYLeE21~23T)E A AU == H
™

Wi 2223TC=2 ASHRAEC|A dilsk

3419%0°]QaL, AFEA HEF ALAAFE 6.95

9 NE-AAAY 2-F-u5dw wdd AYFrIedd BE AT,
wGW SR04 ATE W AWFANA B R 2R A4Fg @



(S

AT, AGV(2004)9) A 2FHA a3 FEA FAAAA B

4 7o AARGE da B £ FEoldn $EE £E9 @7

1Y)

A A H el 2A 4FS FE AEA ASHRAES A Axsta e
Azd A= AR 20~30%2 WAE BoiuAs GAW Aol
7 HAR I 50% =R & aHs] & W o] Ai ARl
B A%AL Ay wE #47 Bad Ao A

Aol duk 54w

™ PM10& 288443, COE 0.95ppm 123l CO,e= 423.78ppmo| 2lth. o] &

rit
b

YU =9 F== Wi 0.17ppbol Ao

=R AAFEATE A49x dArEE A (10ppm), ©]4F3FERA(1,000ppm),
TEAY EBX(150pg/m') wETIEN AEsien AR Az wE
PM103% CO, &%+ SAIGH R F2og o7t AJn. PM102 AHFA

AE7} 119 o149 4% AR} =R H (p<0.01), CO &

H
rr
w
L
9
ok

<
AR Y TR 7bE Bk (p<0.001), £X= 4-10 Apole) ARF-Ao] 7}
ST (p<0.05). AFHoZ HAdA BHHE LHEA] XFLH 9
== #ito] 017ppbE =% AMFR77]E (100ppb)H T SEOITE ARF7]

TAdEe W& PM10% CO T TAHOZ f9a o7k AN
o 4d o] F AMRET| 7S FYPE AHEA o] PM10(p<0.001)# CO(p<0.01) &
=7 gtk oy AEAAY wEAR, AEY §FARYEE, 224
AZ(BANY BEY), 9442349 24, AR &5, 97 F7) To2
B HAsE AR FE(VOCs) 58 AYAA U d9E 4A
ERAokE Agde] A

AFr] A2 o B2 CO sx9 ddFEs FATHE {Fod
o]z 9lAdth. CO w2 AAUH AAAF7E 00778 ool Ekar
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=T

AP Ao A 36.15%F  7HE

|

],O

(p<0.01),

(p<0.05).

PM10, CO,

Aps-a e

ARAT A deide] Qe

1
R

Al &F o] gl
CO, 557} =grom AFRA oA FadL

=

Ho

PM10, CO &

o
R

Ap5-
Dses, o EdL, 2

3=

i

ol
_Eﬁ

=
4K

AN

ik
H

o}Lie}

I
T

A

Gl

NE:

£ AdFdel Basit AddrTE

ANee AR

< PM10% CO®E=7F =tor, oA =
=7F =94 #HolA

Ap5-

1
R

<=

g8 Aol &

3L

ol

NIOSH(1981;  1987)}

AT

ASHRAE(1989)0l| A A A]

—_—

R
N

Mo
Ho

i~y

g
o

i

Ho

I 53 itk webs Ao A

9]

%)
719§l o

=
=

JE F71H

+

B
<

i

Ho
il

To-

X

I
o
ﬁo

o
A

ot

3|

3719 Ago] Ba

A4 A ATA W

61—_}

AT Akl o

2E2AE 564%2 RFE &

z:,—l_

o}
H

474

b, SRATE el ASE

S

I

Azt 4 AEE 170808 tia

I 71(M=2.11), 2+

Z

4, b3 M=222), A

=
=

i

otk T Z7), e (M=2.23),

1l
=~
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=, TY FJEM=207) 5o W3 =

o]\
ox
o

)
9
ot
)
o
P
[o
fru
oo
l
of
ol
B

4
ok ol F8 5(1998)9] A7t ZH-AL] Aol B A AL A
7}, =W 52004)9] AHEA W) AWEIA 54 R 2FA ] A7F]
73 A7 ARe fAE AT B APEFFTY tEHQ FF(OSHA,
1994)91 <. 2. 59 A5, A4 A% Ee A7, JAH A2 £ F
T 557 A9 B VA, AR T} FAE A

A 2RAe) A S hE A%Ed APe PEdNE 9Ar)
FAET, HFAAe AA FAdge] sloy dfe HFAA, o
A &da 24 $HAT o =
T T(2004)°] A Ao A gle] mE AAFF Aol AQsta H]
A, M 5o AT e AR FAEIAT. AR 3 B
ol e AREF BB AR FAARG T SA e
o zel7k AR ew ARFE77] FHAETF 49 o]l AREA ZR A
A2r5dol R (p<0.05). AHFA 54 wtE AA4F5d Zole A
o] A A& (p<0.01)F FAX A& (p<0.01)o] wetxvt EA " Holt
2ol 7k At

2dEdd @E AZE4 HolE FEB=0151, p<0.01)7} ELH5E,

1o
0
N

, 9

AZE o) EAA A H

rr

11101!
re

Jm

CO,5 % (B=0.141, p<0.01)7} &<=5, PM10% % (B=0.104, p<0.05)7} &H=

F= A5 34271 329, HCHO® X(B=-0.117, p<0.05)& %S+ 2}

A
AAEel JHS FE WEE Fobns] flstel AP AR



SHHTE

el

)

b A% EAGHoE

1<
-

2 A
2 AAgE, 4H, AZdE, e FEA H&(P<0.001), AR B

o 5 (p<0.05) 9 .

op

ool Aol et FmApe AHFA

2 Fu gagg ARA 2249 A7

t‘g:

%

I

&l

7z

)

Njo

27}
9 A e@gede FEI vl 445

&

Ak F=ZA] Ay A o

P
T

vl

Fol7F 1~2A1F 0.2

t

A2 7

s

o]
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V.4d &

of ATE Hf HFY W ATAS fos A A 54,
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Abstract

The relationship between the quality of atmosphere
in petrochemical plant and the subjective

symptoms of workers

Hye Jung Kim

Department of Occupational Health
Graduate School of Public Health

Yonsei University

(Directed by Professor Jaehoon Roh, M,D., Ph.D.)

This research included 111 office rooms in some chemical plants.
Temperature, moisture and the concentration of carbon dioxide, carbon
monoxide, formaldehyde, respirable suspended particulates were
measured. Also 500 office rooms workers general characteristics of
workers, office characteristics and environments, and subjective

symptoms of workers were investigated. After analyzing the relations
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between that, followings results were obtained.

1. In the office rooms, mean temperature was 22.23°C, moisture was
34.19%, average numbers in one rooms were 6.95, the concentration of
formaldehyde was 0.17ppb, the amounts of respirable suspended
particulates were 28.84m/m’, the concentration of carbon dioxide was
0.95ppm, and the concentration of carbon monoxide was 423.78ppm.

2. 56.4% of workers experienced a sense of fatigue, weariness(M=2.23),
drowsiness, languidness(M=2.22), sneezing(M=2.11), ophthalmia, fatigue
in the eye(M=2.07).

3. Females, non-smokers, non-drinkers, workers who work more than
nine hours a day, workers in poor health experienced more subjective
symptoms. It was statistically significant.

4. Subjective symptoms were associated with the purchase date of office
equipments, the change of office furnitures/the use of a paint, smoking
in office, the ventilation of office(p<0.05), the use of individual air
conditioner, the use of Fax, the degree of office repair, the proportion
of workers per office, the degree of satisfaction in environment(p<0.01),
moisture, the operation hours of air conditioner, temperature and
cleanliness(p<0.001). It was statistically significant.

5. In proportion to the increase of moisture, carbon dioxide, respirable

suspended particulates, and formaldehyde subjective symptoms increase.

In conclusion, office characteristics and environments in the chemical
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plant affects subjective symptoms of workers. Workers feel subjective
symptoms by the interior atmosphere, individual characteristics and
environmental factors in the office. So to improve the health of workers
and to enhance efficiency in the business, a quality control of interior
atmosphere, adequate numbers of workers in one office, business
characteristics, the control of office equipments, maintenance care of

office were supervised carefully for a comfortable office environment.

key words : the interior environment, subjective symptom, temperature,
moisture, formaldehyde, respirable suspended particulates,

carbon monoxide, carbon dioxide
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