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— Abstract—

Environmental Working Status of Mercury using Industries in Korea

Mu Soo Chung

Soonchunhvang University Graduate School

Kyu Yoon Hwang, Kyu Dong Ahn, Byung Kook Lee
Department of Preventive Medicine College of Medicine, Soonchunhyang University

To obtain the basic information of environmental working status in mercury indus-
tries 1n Korea, 26 mercury industries were investigated with mercury concentration in
air and various factors affecting on workplace environment.

The results were as follows :

1. The mean air concentration of mercury was 0.046+0,035 mg/m® in 26 mercury
industries.

2. The highest mean air concentration of mercury among 26 mercury industries
classified by type of product was found in sodium hydroxide manufacturing industries
(0.054£0.020 mg/m*) and the lowest mean was found in mercury battery manufactur-
ing industries (0.003£0.002 mg/m?).

3. While the highest. mean air concentration of mercury was found in manual
method (0.061£0.041 mg/m®) among the types of operation method, lowest one was
found in automatic method (0.035+0.025 mg/m?).

4. While the mean air concentration of mercury was 0.023%+0.018 mg/m® in good
clean status of workshop, the mean air concentration of mercury in bad clean status
was 0.061+0.033 mg/m*.

Among variaus factors affecting on the air concentration of mercury. clean Iiness of
workshop showed statistically significant difference with air concentration of mercury.
and automation of workshop and local exhaust ventitlation also played important role

in control the air concentration of mercury in the working environment.
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Table 1. Main mercury using process by type of product

Type of product

No. of industries

Main process of mercury exposure

Fluorescent lamp (FL) 18
Mercury switch (MS) 1

Mercury lamp (ML)
Mercury thermometer (MT)
Mercury battery(MB)
Sodium hydroxide(SH)

_— = N W

- Injection, exhaust, sealing

- Injection, cutting & tining.
inspection & fabrication

- Injection

- Injection

- Mercury gel manufacturing process

- Electrolysis
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Table 2. General characteristics of mercury using industries by type of product

No. Fluor- Mercu- Mercu-  Mercury  Mercu- Sodium
Doscription Working status of escent Iy ry thermom- ry hydrox-
industries lamp switch lamp eter battery ide
Type of a
operation * Auto matic 9 6 — = 1 1 1
* Semiautomatic 6 2 1 3 = — —
* Manual 11 10 = = 1 —= —
Local exhaust
ventileation ¢ Install 16 12 1 1 2 r —
 Not install 16 6 5 2 =2 1 1
Cleanliness
of workshop ¢ Good 8 2 1 3 = 1 1
* Fair 6 4 — = 2 = —
* Bad 12 12 - = = — —
Respiration
protective * Goverment approv- 17 12 1 2 2 = =
devices ed
* Not goverment 4 4 = - — - —
* None 5 2 = 1 == 1 1
Total 26 18 1 3 2 1 1
automatic semiautomatic mlnunT] good fair P bad
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Fig. 1. The mean of mercury concentration in air by
type of operation

o oH(p<0.01).

293 Az Aee MAFH 75 F
o g £%5(0.05510.048mg/m?) 2l
245 (0. 036 £0. 021mg/m*) Bt} ke

e
7k 9]
B$7}

0.06

0.04

0.03

0.02

0.01

o LA 4 N, 7 .
SH TOTAL
type of industry
Fig. 2. The mean of mercury concentration in air by
local exhaust ventilation

o, $£25 AX 9A H#AEH £F FFLEA
Z+z} 0.003%0. 007, 0.013%0.006mg/m’SE2 F%
FAo] B4t & 2249 ASE A5

T F 3ARo=z A%o) 0.011£0.006mg/m*, T&

=13l=



o] 0.043mg/m'e1ch. FeAA Y Aee= AF
FAEOE 0.003+0.002mg/m*FeH, 7144t
df 4L FA AFFAHOE 0.05440. 020mg/m*
o8 S&I7EE At AUk dA A
449 2FFHL 0.035+0.025mg, BREL 0

04740, 033, —’F%L 0.061£0. Mlmg/m’2. 7 F A
Hoz 9 F718 B4{p<0.001) B7)1%
24 v +2& AFse ¥y &, AS,
AF, TEHA PHY o FNF LI}
oA Aoz s, AMFE T4 71 F =
9 e dE FVNF FSERE 1Y 294
Hi= ohet P d35 ARddAM a7
Ao el ¥ AL FVF FLEEE O
029+0.016mg/m’, RBE< A$ 0.056%0.
0ddmg/m®, EFY 7+ 0.063%0.025meg/m’E
A a7 A AFLo]l 2&FE FUF
Forwo] ZHa7l f9 59 p<0o.01). =94
Aze] 44€ F2 F F 79 =y

- ~i>

AT ol 42 0.03240.007mg/m*$t 0.050+
0.04lmg/m’el k. F&%, F2HA, M4t

Az FAL Z2Z 0.010=0. 006mg/m®, 0.003=0.
002mg/m®, 0.054£0.020mg/m*Hon F& 2%
AFTHE Fx9) Vst L7 FUF
=57k Z2F 0.011£0.006mg/m®, 0.043mg/m*°]
Ak, olgt go] HA AMGFelA L7 LA
o &, BE, Edd uu F7F FEEFEEE
zZ+zb (. 026120,016, 0.05310.044, 0.053+0.
033mg/m*’2.2 %3 A% f9stA ""'°]’(p<0
001) B2E AFE AdAZANA T2 E4A e 5
= FEEe A 7158 A&t FrHhel uteh
N ST Tade Jow $A-Uh

29 32 FgA4 FYAE 2wy T
w2 it E]"’J' F7NE FLFEE e
Ao}, dB}G AxE 43, vE, EFo) 7z
0.082+0. 018mg/m , 0.05540. 46mg/m’, 0.062
+0.034mg/m*2 X YA vy AL
7} Agx god wal FoF FEb {FolsH
Z71ehe Aog vEhgthp<o.0l). F& &9
A 2E &5, B%, &3] 47 0.03210.007,
0.035mg/m’, 0.058+0.05lmg/m’'2A =HYF #

Aded BE F7F 2e¥Ed f98 Aolt

A H p<0. 05).

BN good ) tair 72 bad

mg/m3

0.07

0.08 1/

0.05

0.04

0.03

0.02

0.01

type of industry

Fig. 3. The mean of mercury concentration in air by
cleanliness of workshop

;\(_1] z.]]zﬂ@o Dt' oc;ti‘ﬂ' Ac]-
x84 zhzk 0,01040. 006mg/m’, O. 003+

.00 ng/ma‘f‘\‘l‘:":q Foe AFe FES} B
g = 7kA AS$ZA 0.011£0.006, 0. 043mg/m
olglx MHALa ARFHE BFT 4524 0.
054-+0.020mg/m* 2.2 =7 A=A o33
go| BE AFE AGHolA AL F3,
BE, B g FriE £EEF=7 47 0
023+0. 018, 0.052+0.042, 0.061%0. ossmg/m_
2 fostA F7kebed (p<0.001) AIES) A
At BAF FEFEY 4%S FE AL €
4 St

a2ty F71% ¥R
W, T2 3R] A
& FEze] BEARAS A up AUyl
A5AdFE FT7F
001), <178 it 2 ALA4H
A F7F +
0.001). & F2u7|FA AR F71F F
o] @dko] = Aoz YEHTHp>0.01).

mmm &
rlo
gin
4>

e

=182~



N
N
flo

(;:QE oo
Y ofy
i H)

33% Abe} B &0
11003 7ol =

*]‘%3}95 O A9kl A=
ain Almaden ZAtoll A thekol
10 7120 Ao AEd= FF

>
2

oy
— > o
£ 39

>

i

o

flo rot

r\o a3

=)

of

NN
-

N
wn
2

glo X mg X Hu
23

TS
= o o x& W o
el
ofd
ol
ol
32

(O Ve

oid 10,0008 Az
A3l A== AE vp AP, 7
/q p:].7:]ooio] 5]

rlo

X

o4

ind

X

2 B o

4y & o oX oo
do M rlo =2 o

do

fo

-1 ol ot ox =
> £ M © do o 41 m@ PN
31%

kA

N

By

N

b w
=
mo]
o
%ol
s
s &
oo =2
L,

4 K
rlo
(¢
_9, —_
2
g
)
s
o2
o
rlo
j

=,

¢

dl
4
2
iz
dy
g
olft
offt
}Oll
m}o(.
i
)

ol\
o,
B

rd fir o

1 X, ok o o oj

oz o off M

A ot

)
4o ok ot of)

oM.
& 4o
O:
Ho
o
o
oL
= o
R
o
(o> 1l ogx ooX

2 o2 1o
9
Jm
oX,
_JZ".,
-Yl
wn
-+
o
z.
=
0
o
S
vy
O
o0
—
.

l
2y
%y

ol o
o oo %

>
=

3
Y
s
9

(o]
g

> &

oM.
AT

41 o X ro !

2
(% off b ol
STy

fu
i
fti
i
o
tlo
ro kU
A
2_1:
it
fru
O
o
bt
By
2%
N
rr
PR3

ok
o Lo
8
— &
2
iy
i,
o =
ox
|o
fu
Mo
1]
o
38
2 K 4 .
<y
e
o o
o 2

1 mx o 1% ol 2 2

wo ~

i)

2

oo

du w2

fru

He

du 2

ol

ol

£

2
1%

Mooy o ol

47 A

Juom Je

or R
e
rfe
[RAK
iaa
do0 Jjm
o
%
o
—
o]
[}
3
o

NS
vgts 2%
2713, ARG
3t UTHAIAUA R 1990).

FEFL HFAY HE E2FrE 9T
ACGIH (American Conference of Governmental
Industrial Hygienists)l& TWA-TLVZ 0.
05mg/m*S Astn U2 (ACGIH, 1989), ¥
2ore #FE2A 0.05mg/m(EE2HFH A
BrS], 1987)y -ElYele =B A A 9121
T ‘el de HEFETA 0.05mg/moz

o
A
o
o
i
&
ik
K
Hl

ok
B
2
0
o
L
-d
o

Al

U -2 T

-

A% 8T Ee 232 2A A3 g
(5% 3A], 1991). A, F&o] AW &Yoo
2 QAR AE S AH 9502 wdxE $£29)
%2 50ug/ ¢ °lstE AB7F, 50—300ug/ ¢ & F9
3HAl, 300ug/ £ °ol/d WA S AP e HEiA =

B JoH(x=EF o, 1990).

Syt A &8 AMgdte AIdAS ¥
5, Foend, 29x, 44, #&d4, 7t
Ao Az FArEelH 1970 Y
Fe xoko g FExAFAQ PMA (Phenyl Mer-
Acetate)7t AAEAA . 28y o]el g A}
o g FAPTAFALE 1980d ] T 3G
1990), ©]&F(1990) To] FF5 AXUS
I3d 4 1 o] HFo dist

Aol M= o wEkd Bz}

golalm Qe ZEZo HIFAY

dgoz AYBAANE shot

(@]
=1
e 0= o o 2
ot P
>
2 o

o rlr 2 N o z2
rir

b

td

-?l,'
HTFI};I§
4 =
a e
-
[0}
‘...
Z
f
d
J

e 38 N
21’.

o
£ 38
o?,:?Q

oo

670 F 69%A 1874
AzPAY 371F =+
0.05340.034mg/m*'2. 24 3F71%F
9l 0.05mg/m'E ZIstn AMVL
Z 5(1990)0] =AM = FBFF A=
) f\aq HFEEQ 0.047mg/m’

ol
5o

=0
o
o
ojl

olf o
\'ﬂ “

o\ o
0.

X o
ol o

i

Ny ¢

o2 & Ay o

fiu}
ke
BN
_,é
NH.
L
L
Rl
B o
Hir
lo
pos
o
fu
A
R
o)

A 0. OGOmg/m3, 233 A 0.0
Z*} 733494 vyl 2 B3 H
3 /klz}-kl.g. AAF AWEU AJGFo] X &H
BN weg stz e 42 AT
Q) ARl ARHoz AU A 3
£ ez Azad.

Fe exd Az AGEY & HF TR
N A= ZS LT EE 0016240
013mg/m*e2X F71% F29 dEsxd 0
05mg/m* 013}93\"‘4 AR (A5 58d) 7t &
A QB9 224 25 AE FHAA T
71E £ 22U 0. 084(0.02—0 312)mg/m’, T

e AL Ax T BF F2 TER0.032

(0.015—0.049)mg/m’ BTH IR AL eH3])

—138~



Table 3. Air concentration of mercury of different type of mercury using industries

No. of Hg in Air (mg/m?)
Type of product M + SD*

samples
Fluorescent lamp 95 0.053 0.034
Mercury switch 8 0. 046 0.036
Mercury lamp 6 0,009 0.007
Mercury thermometer 7 0,016 0.013
Mercury Battery 5 0.063 0.002
Sodium hydroxide 4 0.054 0.020

Total 125 0.046 0.035

* M£5D : Mean * Standard deviation
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0.035mg/m* e 2N F& & HEFLd 0.
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