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&g 170 A3} 7]e4e 2 F4E AtetaL ddHow &
fedol ®ol w=FHe AvkHAAC 1) 17983 s AR AR

gol F 2% Ude® 20049 9¢ 13¥-10¥ 497 11€ 22U 11

9 259 28)9] AA T wgveeladdel e ARE AFEA

ohoER Au)BAe] Awd BA% 39, A9 AAwe] B

\

-

7t ZAQEE A
A 7)g 0] F2AA 75 A= EPA Building Air Quality: A
Guide for Building Owners Facility Managers's 743 A=A 2E

(199D ¢k ‘A #7]Ea At A G ol w3 AZ2ACEFAS, 2003)



U AEAA 2L B4

Aazy 3 B vam myibgdbdm A A(National Institute
for Occupational Safety and Health, NIOSH)¢] FAHA&H Method
NO.75009] w2} 7| A =5 20% 7] (17G9, GilAir Sampler, Gilian Instrument
Corp, USA)E ©ol&3to] =AY 35 G AlmE AFsA L,
ZINEANH7 FFE F4 AT A& FFEA7](The Gilibrator,
Gilian, USA)E AH&3te] 15-200/mino® B3ttt ZA8HE Al
BAFH AHAE HolAC B F At SmlE Wil A2eAM 302 F=

WA F 7t ds 120CeAA 71

roh

F A 2mE tA Horsted vhd
Al7)a 8- gl 1% AAS Hrlele] 10m7t S A & & AxE BB E
A(AA-680G, Shimadzu, Japan)® YA (% 1), 2&5(X 2), 71=E(X 3)S

4% sk

X1 9AFFFEAE o] & YA 4 =23

Descriptions Time(Second) Conditions
Lamp wave length - 232.0nm
Spectral bandwidth - 0.2nm
Lamp current - 4AmA
Dry temperature 45 100°C
Ashing temperature 32 1100°C
Atomize temperature 2.8 2600°C
Injection volume - 2010




X2 YAFFFEAE o] &3 AF A =2

Descriptions Time(Second) Conditions
Lamp wave length - 357.9nm
Spectral bandwidth - 0.2nm
Lamp current - 47mA
Dry temperature 45 100°C
Ashing temperature 32 1100°C
Atomize temperature 2.8 2600°C
Injection volume - 2010
% 3 YAFFFEAE o] & Fl=F A =21

Descriptions Time(Second) Conditions
Lamp wave length - 228.8nm
Spectral bandwidth - 0.5nm
Lamp current - 4AmA
Dry temperature 35 108°C
Ashing temperature 8 450C
Atomize temperature 2.8 1900°C
Injection volume - 2010

2) Widm et Aol &

A5

Fel

F E AL A S EARPHEAA T 4 (National Institute
for Occupational Safety and Health, NIOSH)2] &4 A& Method NO.
26379 whel F7IA&E20FH 71(17G9, Gil Air Sampler, Gilian Instrument
Corp, USA)E ol&sto] Z2ate] 2] dd3 3F A AIRE Al
Hekslar, s7IAEAHA FEFS 4 A5l AR FFEA 7] (The
Gilibrator, Gilian, USA)E A}&3t4] 0.15-0.2 ¢ /minS = XA HATE Al
T A5 F A 2E, At =gfolotolaE o] gato] ke A wt

ba B A WE wpse

ot

AR A gAe] o 952 Helste] 27 bml vialel Pl ol
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autosampler vialdl &7 @< § /AR EOYEZ-EE o3 HE

71(GC 6890 Series, Hewlet Packard)® #A3AtHE 4). F+=892 &

)
4 gt Azl 579 EFEA0R MW wAsgon], oY EF
e HEUAE o FFTA S0 U4 FE HAste] g

Descriptions Conditions
Instrument HP 6890 series plus
Detector Flame ionization detector
Column HP-1 capillary column (50m X 0.2mm < 0.33xm)
Temperature Injection port 250C
Detector 300C
Column oven 60T for 10min
Carrier gas N2 1.0m¢/min
Injection volume 2
Split ratio 190:1
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A B4l ME FEEA vGeladdolE Frs 39S
Srobii 7] 95kl t-test 4 A5Helch

T4 dureoladaoele sro e FFP Funa)

E gpotslr] fl8te] o] A E4 (Pearson’s Correlation Anal

~ysis)& A8
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U F8559 v&

1471 7)oM) F 1799 AEE AF T B YA
A et 490.2ug/m® , 718FE T 188.9ug/m?® |, FHAGE 9.6pg/m® | H Ik
3072.7ug/m? ©] A Th.

AF2 AbEE 365uy/m® |, 718k E T 00pg/m® |, HA4F 00py/m® (H=E
w2 ), gk 201.5pg/m® oAt Jt=FS AbEd T Llug/m®

718 03ug/m?® | AL 003uw/m® , gL A94ug/m® ol ATHEE 6).

o
a-

off
il

d

=

6. FE%9 ¥

H

@9 (pg/m? )

2| 7)F % Al ZNo. Ni Cr Cd
A 1 1664.3 99.0 0.15
2 598.2 36.4 0.11

3 3072.7 201.5 0.10

B 4 145.5 25.7 0.05
C 5 223.0 31.7 0.08
6 224.6 20.9 0.03

D 7 12.8 1.0 3.98
E 8 9.6 1.1 0.37
F 9 194.7 16.7 0.08
G 10 222.9 22.3 0.38
H 11 295.9 55.6 0.09
I 12 432.0 73.7 0.10
J 13 248.0 15.7 4.57
K 14 69.9 EHE 0.97
L 15 226.9 19.6 1.11
M 16 84.4 1= 4.94
N 17 98.0 EHE 0.76

mean+S.D. 460.2 + 774.1 36.5 = 50.7 1.1 +1.7

range (min~ max) 9.6 ~3072.7 0.0 ~201.5 0.03 ~ 4.94
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t}. WEdeoladGolES FE

1378 A#7]gaelM T4 AGA R s bed vt 190.1ppm©]

F 7. vErEoladeel el v S A3

=9] (ppm)

} range
T A #7)F4 Al=ENo. 5 mean=S.D. )
(min—max)

724.3
69.9
170.7
221.7 190.1 £245.7 33.8 ~724.3
60.0
50.2
33.8
67.3
54.9
4.0
100.3
238.3
10.5
9.3
24.1
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Fotm 28
e

off
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Il
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¥ 8. Fs

ol
o
ol
gl
ofy
aj
Lpx
off
kr

TR N Ni Cr Cd
e % 4 122.7+99.6" 10.6+12.4 3.4+2.3
A 7= 10 355.2+514.1 32.8+36.9 0.4+0.4

t -0.88 -1.15 4.27#x
2 + 14 288.8+444.0 26.4+33.0 1.3+1.8
W) 7] T 0 B B B

; _ _ _
2] & 0 - - -
48 14 288.8+444.0 26.4+33.0 1.3+1.8
At - - -

I 8 321.5+595.3 22.8+37.9 1.9+2.2
~i 7 6 245.1+111.8 31.3+27.6 0.4+0.4
Tt 0.31 -0.47 1.59
A % 14 288.8+444.0 26.4+33.0 1.3:1.8
a T 0 - - -

; _ _ _
B % 8 388.8+566.3 31.6+37.0 0.4+0.4
;ﬂﬂ 7= 6 155.4+162.3 19.5+28.5 2.3+2.4
t 0.97 0.66 ~2.22%
P r 3 110.5+107.6 9.1£14.9 0.4+0.4
L T 11 337.4:491.8 31.1+35.4 1.542.0
Ty -0.77 -1.03 -0.93
se T 7 117.4+94.1 10.0+12.3 2.1+2.3
;g A 7 460.1:591.5 42.9:39.6 0.4+0.4
t -1.51 -2.10 1.94

YmeantS.D.; #,p<0.05; #*,p<0.01; &9 (xg/m? )
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9. Aol wE vEdElel Aol B w1

T N A 7 F = (n=5) N MAAF 5 E(n=8)
o 0 - 2 83.8+23.3
A 75 241.1281.2 " 56.9+ 90.8

t - 0.40
B + 0 - 4 50.6+41.1
_ 5 241.1:281.2 4 76.6:110.2

t - -0.44
7 A 0 - 0 -
43 ¥ 5 241.1:281.2 8 63.6+78.2
Z=] t — -

L T2 447.5+391.4 4 58.2+ 37.2

;i 73 103.5:102.9 4 68.9:113.3
t - -0.18
f 5 241.1:281.2 8 63.6+ 78.2
A _1; . ) 0 -
=z
i - -
el F 5 241.1+281.2 5 66.4+ 98.1
Ay 0 - 3 59.0+ 46.1
t - 0.12
P r 1 170.7 2 17.3+9.6

b 4 258.7+321.6 6 79.1+86.1
B -0.25 0.96
I | 170.7 4 50.6+ 41.1
;g 4 258.7+321.6 4 76.6:110.2

t -0.25 -0.44

Ymean+S.D.; ©$](ppm)
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Tu5d Wdretelad el Ed AX w=qH= AT s 3299
A= 3 109 2o AES FArF 3078 (93.8%), o
A7F 298(6.3%) 01 AL, AR EEE 304 -39417F 178 (53.1%) o2 71
=& WEE AAE o 20-29417F 127(37.5%), 404 o]do] 37
(94%)e1 . ZH-d =52 1d ko] 19(3.1%), 1-5d°] 12%(37.5%),
6—101d o] 1378 (40.6%), 111d ool 6% (18.8%)°Att. HF A= o
S A F-A 7 1778 (53.1%), 212 B w7 A 7F 1518 (46.9%) o] A .
LHAIZES 10417 o] 4ol 1478 (43.8%), 10A]7Fe] 1378 (40.6%), 8417k
o] 4%(125%), 9AIZte] 1% (31%)olAt. FA= shal = AP 187
(56.3%)°1 AL FATHA B A 10W(31.3%), A9 FAHS 7HA]
A Sl AR 49(125%)0)1 A A= BEolvtrt 1578 (46.9%) S
= 7F Bk ymnrt 109 (31.3%), EHH7F 79 (21.9%) 0] At
AR EAFE EAM TP ofee A2 Aud dFFel 104
(31.3%), 97 =Eu =7} 998(281%), |3t A4 ol 74 (21.9%), &=
e

AIZE 678 (18.8%) 2] <=ol 3t}

El

;

_16_



T A 42 (n=32) %
o 30 93.8
of 2 6.3
20— 294 12 37.5
= 30394 17 53.1
404 o] 3 9.4
1w gt 3.1
—-54
’ ; 1—54 12 37.5
6-10d 13 40.6
11 o) 6 18.8
o o1z 2 wHA 15 46.9
9Nt 3.1
10417 13 40.6
10A1%F 0] 4 14 43.8
5ol 18 56.3
R 10 31.3
37 Fa 1 12.5
Exe) 7 21.9
HEo|t}h 15 46.9
U} 10 31.3
TForeE ¢l 10 31.3
B FEHT A7 6 18.8
A 2E S 9 28.1
dotat 14154 7 21.9

_17_
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NJo

11. A 7715 A

3T
ar

¢
TH

Njo

.

No

2.91 £1.06"
2.44 +£1.13
2.53 £1.32
2.94 £1.50
2.78 +1.24
2.59 +1.13
2.50 £1.32
2.50 £1.08
2.91 £1.09
2.94 £1.22
2.56 £1.08
253 +1.11
3.84 +£0.99
3.59 £0.91
2.09 £1.25
2.06 £1.19
3.25 +1.16
2.50 £1.37
2.50 £1.34
2.31 £1.31
2.97 +1.18
2.66 £1.23
2.97 £1.28
2.79 £0.85
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3.53 £1.147
2.94 £1.16
3.28 £1.89
1.88 £1.29
2.94 +£1.24
2.16 £1.25
2.91 £1.59
4.06 £0.88
3.47 £1.19
2.16 £1.22
3.00 £1.14
2.13 £1.07
2.97 £1.09
2.88 £0.63
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3. AP 4

A@rel M2 FAAY Aol B Folur] ool ttest® AA o
o BFEAY ROl WE $449 Aol e B4 A, Wy Az 2
e EFAA BATHOR FAF Aolsk UATHE 14). F, BEA Ao

Hol = X(FEt 20000 Hlete] FEAIHe] Ho] A &L 3o A

;O

73 @ 8 A tH(p<0.05).

% 14.32AA Fiel e F3EE
= (n=6) (n=26) t

T 2.83 £1.17Y 2.92 £1.06 -0.18
w27 5 1.83 +£0.75 2.58 £1.17 -1.48
TE 2.33 £1.51 2.58 £1.30 -0.40
3], v ¢ 2.50 £1.38 3.04 £1.54 -0.79
A2 7] 2.33 £1.03 2.88 £1.28 -0.98
713 2.33 £1.03 2.65 £1.16 -0.62
=7 2.33 £1.21 2.54 +1.36 -0.34
7t BeE 2.33 +0.82 2.54 +1.14 -0.42
hrAxE 9 Ut g 3.00 £1.10 2.88 +1.11 0.23
SHEAS, we] IR 3.00 £0.89 2.92 £1.29 0.14
=9 #F 2.33 £0.52 2.62 £1.17 -0.57
o] Axg 2.33 £0.52 2.58 £1.21 -0.48
27, A 4.00 £0.63 3.81 £1.06 0.42
=¥, Y& 3.83 £0.41 3.54 £0.99 0.71
23 1.83 +£0.75 2.15 +1.35 -0.56
lg=:] 2.00 £1.10 2.08 £1.23 -0.14
44, 28555 3.00 £0.89 3.31 £1.23 -0.58
7198 el 2.50 +0.55 2.50 £1.50 0.00
715 2 AR HeT 2.50 +1.38 2.50 £1.36 0.00
& 2.17 £0.98 2.35 +1.38 -0.30
207, dusz 2.67 £1.21 3.04 £1.18 -0.69
Az Aol 2.83 £0.98 2.62 £1.30 0.39
g5 Ax 9 HEEF 2.00 +£0.89 3.19 £1.27 -2.17x

1t 2.63 £0.55 2.82 +£0.91 -0.50

Ymean£S.D.; *, p<0.05
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S fRel WE FAAY Aold W@ B4 A¥, vy
2 ROlg Aok gglom FausA

Aol wo] = o] FAPAH(FE T 4.10)7F H vl o] HodA e

)
)
fuj
<)
A\
o
o
ol
=
>,
oft
)
o
)
o

3 15, FAMZIAIA 5 e A Y
= (n=21) H(n=11) t
T 3.05 £1.16" 2.64 £0.81 1.05
| =7 & 2.52 £1.21 2.27 £1.01 0.59
& 2.52 £1.33 2.55 £1.37 -0.04
ZuHg], B4 3.14 £1.46 2.55 +1.57 1.07
A 271 2.71 £1.23 2.91 £1.30 -0.42
714 2.67 £1.06 2.45 £1.29 0.50
F7HE 2.48 +1.36 2.55 £1.29 -0.14
Vs e 2.48 £1.17 2.55 £0.93 -0.17
etz 9 Ut g 3.00 £1.22 2.73 £0.79 0.67
bt AS, v H= 3.00 £1.34 2.82 £0.98 0.40
=9 #9F 2.71 £1.15 2.27 £0.90 1.11
o] HAx% 2.62 +1.12 2.36 £1.12 0.61
27 dH 4.10 £0.94 3.36 £0.92 2.10%
=49, Y3 3.67 £0.97 3.45 +£0.82 0.62
23 2.33 £1.32 1.64 +£1.03 1.53
lg=:] 2.33+1.24 1.55 +£0.93 1.85
44, 55 3.14 £1.11 3.45 £1.29 -0.71
7198 Aol 2.48 +1.44 2.55 £1.29 -0.13
715 2 AR HeT 2.81 +1.36 1.91 +£1.14 1.87
< 2.38 £1.40 2.18 £1.17 0.40
0%, s 3.14 +1.24 2.64 £1.03 1.16
A= Gl 2.76 £1.37 2.45 £0.93 0.66
5 1z 9 7S 2.86 £1.42 3.18 £0.98 -0.67
1t 2.87 £0.92 2.62 £0.71 0.80

Ymean+S.D.; *, p<0.05
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o
-
to

q
Aot gl BHAE AF she 2o Al 440l Wl

RTHGEE 16).

Fp<0.05)e] FdelA EBAH oz ol

¥ 16 =44 5 02 SA4EY
T 5 (n=18) H(n=14) t
T 3.22 £1.22V 2.50 £0.65 2.01
W 27 5 2.61 £1.29 2.21 +£0.89 0.98
TE 2.78 £1.44 2.21 £1.12 1.21
ZuHg], vl 3.28 £1.53 2.50 £1.40 1.48
A 271 3.17 £1.25 2.29 £1.07 2.11x
713 2.78 £1.22 2.36 £1.01 1.04
S7HE 2.72 £1.27 2.21 £1.37 1.08
Vs Bed 2.72 £1.02 2.21 £1.12 1.34
hrAxE 9 Ut AFEd 3.11 £1.23 2.64 £0.84 1.22
bt AS, v H= 3.00 £1.28 2.86 £1.17 0.33
=9 d9F 2.89 £1.08 2.14 £0.95 2.04
5o HAx% 2.83 +1.15 2.14 £0.95 1.81
27, A 4.22 +£0.88 3.36 £0.93 2.70%
=¥, Y& 3.83 £0.99 3.29 £0.73 1.74
23 2.50 £1.42 1.57 £0.76 2.20%
lg=:] 2.28 £1.36 1.79 +£0.89 1.17
44, 2555 3.33 £1.19 3.14 £1.17 0.45
7192 el 2.72 £1.41 2.21 £1.31 1.04
715 2 AR YT 2.89 £1.49 2.00 £0.96 1.94
+& 2.67 £1.37 1.86 +£1.10 1.80
0%, s 3.22 £1.22 2.64 £1.08 1.40
A= Gl 2.94 +1.39 2.29 £0.91 1.53
5 Ax 2D MRS 3.00 £1.41 2.93 +1.14 0.15
1t 3.03 £0.93 2.47 £0.64 1.96

Ymean+S.D.; *, p<0.05
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17 A9 A fiel ue $349

TR f(n=23) F(n=9) t
T 2.91 £1.12Y 2.89 £0.93 0.06
W 27 % 2.61 +1.16 2.00 £1.00 1.39
& 2.65 +1.34 2.22 £1.30 0.82
g, A 3.17 £1.56 2.33 £1.22 1.45
A 271 3.00 £1.28 2.22 £0.97 1.64
71% 2.70 £1.22 2.33 £0.87 0.81
=7 2.57 £1.41 2.33 £1.12 0.44
Vs e d 2.52 +1.12 2.44 £1.01 0.18
hHxE T e 2.91 £1.08 2.89 +1.17 0.06
SHEAS, we] IR 2.96 +1.36 2.89 £0.78 0.14
=9 95 2.57 £1.20 2.56 £0.73 0.02
o] Azxg 2.70 £1.22 2.11 £0.60 1.36
=27, A 3.74 +£1.05 4.11 £0.78 -0.96
=3, e 3.52 £0.99 3.78 £0.67 -0.71
23 2.17 £1.40 1.89 +£0.78 0.57
g 2.09 +1.28 2.00 £1.00 0.18
7y, 28ES 3.35 £1.30 3.00 £0.71 0.76
71992 el 2.65 £1.53 2.11 £0.78 1.01
715 2 AR Y EF 2.57 £1.34 2.33 £1.41 0.43
- 2.43 £1.41 2.00 £1.00 0.84
0%, s 3.13 £1.22 2.56 £1.01 1.25
HAs= Gl 2.65 £1.30 2.67 £1.12 -0.03
5 1z 9 7tEeF 3.26 £1.25 2.22 £1.09 2.18%

4t 2.86 £0.93 2.59 +£0.59 0.82

Ymean+S.D.; *, p<0.05
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¥ 18 7t A4d FE e g 4739
T 5 (1n=7) F(n=25) t

FE 3.14 £0.90" 2.84 £1.11 0.66
W 27 % 2.86 £1.35 2.32 +1.07 1.11
ZE 2.86 £1.07 2.44 +1.39 0.73
9], "4 3.43 £1.13 2.80 £1.58 0.98
A2 71 3.00 £1.00 2.72 £1.31 0.52
713 3.00 £1.29 2.48 £1.08 1.08
=7HE 2.43 £1.13 2.52 £1.39 -0.16
Ve 9w 2.57 £1.13 2.48 £1.08 0.20
Stz 9 bR ATEN 3.14 £1.21 2.84 £1.07 0.65
A, T & 2.71 £1.25 3.00 £1.22 -0.54
=9 dF 3.14 £1.35 2.40 +£0.96 1.66
5o Axd 3.29 £1.25 2.32 +0.99 2.16%
=27, dH 4.14 £1.07 3.76 £0.97 0.90
4, U= 3.71 £1.25 3.56 £0.82 0.39
Q.3 2.43 +£1.40 2.00 £1.22 0.80
lg=:] 2.00 +0.82 2.08 £1.29 -0.16
o4, 2555 2.71 £1.25 3.40 £1.12 -1.40
71998 el 2.29 £1.38 2.56 £1.39 -0.46
d715 2 gAY eF 2.86 £1.35 2.40 +£1.35 0.79
& 2.43 £0.98 2.28 £1.40 0.26
7174, s 3.29 +0.95 2.88 +1.24 0.80
A= Gl 3.00 £1.15 2.56 £1.26 0.83
58 Az 9 7HEe3 2.86 +1.35 3.00 £1.29 -0.26

E2 Ry 2.93 £0.85 2.74 +0.86 0.51

Ymean+S.D.; *, p<0.05
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FEAA friol e F g folo] digh &A1 Ay, FTATA S
o8 2po]2 Hol: T o] FEAA fio] wE dE=
o7} SAATHEE 19)
3E 19, FEAA 5 3789

T % (n=13) F(n=19) t
FE 3.00 +1.007 2.84 £1.12 0.41
W 227 % 2.38 +1.19 2.47 £1.12 -0.22
ZE 2.62 £1.26 2.47 £1.39 0.29
293, vl 3.00 £1.29 2.89 +1.66 0.19
A A 71 2.69 +1.03 2.84 +1.38 -0.33
7% 2.69 +1.18 2.53 +1.12 0.40
=M 2.38 +1.12 2.58 £1.46 -0.40
7t wae 2.46 £0.97 2.53 £1.17 -0.16
Stz 9 e ATEN 3.08 £1.12 2.79 £1.08 0.73
SR, wY JE 2.85 £1.07 3.00 £1.33 -0.35
o 4% 2.77 £1.09 2.42 +1.07 0.90
ol 1zgt 2.85 +1.07 2.32 £1.11 1.35
27k, A 4.08 £0.86 3.68 +£1.06 1.11
=4, &g 3.77 £0.93 3.47 £0.90 0.90
Q.3 2.15 +1.14 2.05 £1.35 0.22
lge:] 2.00 £0.91 2.11 +1.37 -0.24
o4, 2555 2.85 +1.07 3.53 +1.17 -1.67
71998 el 2.38 £1.04 2.58 £1.57 -0.39
A71% 2 gAY T 2.69 +£1.32 2.37 £1.38 0.66
& 2.31 £0.95 2.32 £1.53 -0.02
07, dus)H 3.00 £1.08 2.95 +1.27 0.12
A= Gl 2.92 £1.04 2.47 £1.35 1.01
5 1z 9 7t s 2.46 +£1.20 3.32 £1.25 -1.93

it 2.79 £0.72 2.78 £0.95 0.03
Ymean+S.D.
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Tusd vEdeleladyolEe] s mE FAEF FAAAE
Tobry] glste] ool et BME AAsgon 1 Avhs
207} #o
E 20, Ta5Y vdvEolad ol ES vk WE FAAHY A

TE5 MMA
TR Ni r Cd A s M %

n=17 n=17 n=17 n=7 n=8

TE 0.31 0.24 0.004 0.82% 0.10
W 2 A & 0.24 0.13  -0.46 0.50 0.69
ZE 0.03  -0.08 0.08 0.85% -0.51
=ukg] ) ned 0.32 0.28  -0.18 0.63 -0.61
A 271 0.55% 0.43 0.05 0.31 -0.57
71% 0.25 0.16 0.07 0.37 -0.59
F7HE 0.55% 0.51* -0.04 0.56 0.25
Vs Bed 0.42 0.38  -0.11 0.50 0.55
oAz 9 e o rEd 0.38 0.27  -0.23 0.80% 0.54
bt AS, v H= 0.46 0.50%  -0.20 0.27 0.35
= 9% -0.01 -0.01  -0.07 0.36 -0.48
o] Axg 0.05  -0.05 0.03 0.26 -0.71x
27, A 0.20 0.29 -0.16 0.39 -0.10
=¥, Y& 0.35 0.32  -0.06 0.46 0.51
23 0.61#x  0.52%« -0.30 0.92xx -0.05
lg=:] 0.63#x  0.52%« -0.12 0.99x -0.18
44, 55 0.52% 0.52% -0.32 0.46 0.27
7192 el 0.54% 0.52%  -0.06 0.55 0.38
A71% 2 YT 0.45 0.37  -0.36 0.86% 0.72x
= 0.54% 0.54% -0.10 0.61 0.80%
207, dusz 0.39 0.35 -0.21 0.52 0.27
AFg Aol 0.41 0.33 0.04 0.74 0.35
8 Az 9 /HEe3 0.43 0.35  -0.34 0.58 0.56
1t 0.51% 0.44  -0.17 0.75 0.26

*, p<0.05; **, p<0.01
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A A3, UAY FsR7F =555 AA7I(=055 p<0.05), F7HE
(r=0.55, p<0.05), 2-&(r=0.61, p<0.01), &L (r=0.63, p<0.01), &4 %L =&
E55(@=052, p<0.05), 71918 Ao (r=0.54, p<0.05), $-&(r=054, p<0.05),
AA S =051, p<0.05)°] Wokth AF FEIF 2SFE FHE
(r=0.51, p<0.05), ATAT 2 FIFRZ(r=050, p<0.05), 23H(r=0.52,
p<0.05), <A (=052, p<0.05), #d =L IFFZ(r=052, p<0.05), 719
Fol(r=052, p<0.05), (=054, p<0.05)¢] =4 ZAFo] B} J=F

o

2 FE(r=0.82, p<0.05), & (r=0.85, p<0.05), ¢t+4
Z % 7 b A (r=0.80, p<0.05), 2. 3Hr=0.92, p<0.01), =< (r=0.99,
p<0.01), A71%F 2 o] X8 L=(r=0.86, p<0.05)¢] =473 o] Wkt

2599dNe wF ¥R} BL4E 2o AxF FAGC=07L,

p<0.05)2 AT YERYA] ko H7|F 2 oA Y25 (r=0.72,p<0.05)
I 98 (r=0.80, p<0.05)¢] =473 o] Wk},
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w5 vk FX3 AW, Ao g o s34 5o 1 =Fol o) A2
TALY] rH S £33 AHF(Rom %5, 1984; Vuyst 5, 1986; Sherson
5, 1988; Sherson ‘s, 1990; Choudat &, 1993; Selden &, 1995; Selden s,
1996), 7184 & 2 d¢] s 7P v B al(Kollmeier &, 1996;
Sherson &, 1990)7} At HAAZ XA ANA] 2ol FuJA]E a9
BES AR A3 YA 74%, AF 5%, T2 13%, 718 8% ATH New
Crown, Ruby Dental Products INC, Japan). 28] 32 2] X](denture)®} A
%+ %] (orthodontics) #l 2ol Al&-% &= @72 2] veduEloladgolEx 420
A wra Byl golo g Zgv ey el = 7 o] E(polymethyl methacr

ylate)o} Zgste] ARSE T 21T 7]steks WEHEolA- Al EE &

(Vainiotalo &, 1984; Steendahl &, 1992). B3t T35 #] &2 X378 F%]
E W EFor AFstH RHF o5 Aoy ddlErAE A 9
¥ (Guerra 5, 1993; Kanerva 5, 1993; Daecke 5, 1994; Mu"rer &, 1995;
Uvegess, 1995; Poulsen %, 1995; Kiec-Swierczynska, 1996)3 =317
o Z2hstyt =" 4 dtH(Donaghy &, 1991).

o] ATE AW FAL RAE AZ AGAN FALA wmFHE A
of M@ gl Aolehd AR/ Fa0] AABA weld A wES Az

s & ¢ A Fe7Ebe HAACAAM AlAEAT. 2Este] MEAlel A
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st 1770 A7 gaol ] Adad S 874 &

27N, A7) AR, B, AR, 497 A, FE, F2A9] T
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lo,
Al

Aol stel 2ASIL, 24 A g AvkAAA 179 e F
sush A4 1589 dgreelageel s sx vste] 7719
499 8] BEFFAeNA FAFAL HEEAE Akt 7

sAdAE T F 3290 el Ay 54, F4AY, ALY A

I 5 BskEe Yol 490.2ug/m® |, AF o] 36.5ug/m® |
FteFo] 1.lug/m® S22 8A1ZF =%7]F(TLV-TWA)2 YU# 1000xg/m?® |
5 T F B0pg/m® BT WEokil 10A13F 2595 7o R &
23 25 =271 YA 800ug/m® |, AF 400pg/m® | JF=F 40pg/m® 2
1ataith =4 Anpagiate] &

N3 sk ol AIAe A5-(2004) A YA 120pg/m® , A& 100pg/m® |, 7=
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307394
A 7

o

R

27h 93.8%, 1%
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=ABSTRACT=

Working conditions & Health effect to Dental Technicians

Song Eo Jin

Department of Occupational Health
Graduate School of Public Health

Yonsei University

(Directed by Professor Bong suk Cha, M.D., Ph.D.)

The study examined how much the polishing technicians are
exposed to heavy metals (Nickel, Chromium and Cadmium) and how
much the curing technicians are exposed to methylmethacrylate(MMA)
in order to find out their effects on the human health.

The study investigated the working conditions of 17 dental laboratori
es and total of 32 technicians(17 polishing technicians and 15 curing
technicians) in order to measure concentration of heavy metals and
MMA in the technicians’ respiratory area and working area. Along
with these, the study surveyed general characteristics of dental
technicians, symptoms they experienced, and health promoting
behaviors.

In result, there were 490.2ug/m' of Ni, 36.5¢g/m' of Cr and 1.1pg/m’
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of Cd. As for the concentration of MMA, there were 190.1ppm in the
working area and 63.6ppm in the respiratory area of the -curing
technicians.

There was no significant difference in concentration of heavy metals
and MMA depending on the working conditions.

For the technicians’ symptoms that depends on the working
conditions, there were significant differences in the symptoms
depending on air—-conditioning system, ventilation system, water
cleaning, workshops, and windows(p<0.05).

The higher concentration of Ni was significant in symptoms such as
sneezing, panting, chill, fever, pain in joints/muscles, memory disorder,
depression(p<0.05). The higher concentration of Cr was significant in
symptoms such as panting, eye infection, eye fatigue, chill, fever, pain
in joints/muscles, memory disorder, and depression(p<0.05). There was
no significant difference in the correlation between concentration of Cd
and symptoms.

In the correlation with the concentration of MMA, the high
concentration of MMA in the working area was significant in
symptoms such as headache, runny nose, dry/itchy eyes, eye burns,
chill, fever, dizziness(p<0.05). The concentration in the respiratory area

was significant in symptoms such as dizziness, and depression(p<0.05).

Key Words: polishing technician, curing technician, heavy metals,

MMA, working coditions, experienced symptoms
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