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Evaluation of Workers Exposuresto Airborne Lead chromatein the Producing and Using Industries
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Lead chromate is made by sodium dichromate and lead
acetate, and has being used widdly in the part of pigment, paints,
inks, plasticsand so on.

Even though lead chromate has hedth hazards which like
both lead and chromium, there are a few study about pigment
workplacesusing lead chrometein Korea.

The purpose of this Sudy is to evaduate workers exposure
levels and airborne leed and chromium concentration in the
pigment workplaces using lead chromate.

There are 20 workers in the total 5 workplaces. 10
worker(50%) have been exposed to lead and 3 workerg(15%)
have been exposed to chromium, which exceeded the American
Conference of Governmenta Industrid Hygienitss(ACGIH)
Threshold Limit Vaue (Po: 0.05 mg/n®, Cr: 0.012 mg/nf) and
Koreen Minigtry of Labor's Standard.

Geometric mean (GM) of airborne lead was highest in
pigment (0.0421 mg/m?), paint (0.0020 mg/m?) and PVC
coloring (0.0007 mg/m), respectively(p<0.05). The result of
arborne chromium concentration was pigment (0.0033 mg/n),
paint (0.0004 mg/n) and PV C coloring (0.0003 mg/re).

Also the lead and chromium concentration in the manua
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process is each 30 times and 10 times higher then the vaue in
automatic procesy(p<0.01).

In the classified process by detail, the concentration of
airborne lead was 0.0638 mg/m?* in grinding & packaging,
mixture & after-meesuring (0.0436 mg/n), filtration & drying
(0.0402 mg/m), lead nitrate & dissolution(0.0129 mg/m?),
pigment commitment & mixture (0.0013 mg/n) and diperson
& grinding (0.0010 mg/m®) (p<0.05). Moreover the
concentration of a sample in weighting & packaging was
0.0023 mg/ire.

The concentration of lead in workers blood was pigment
(1512 ug/d), paint (4.74 ug/dl) and PVC coloring (250 ug/dl),
and some samples have exceeded hiologica exposurelimit.

In conclusion, the depending on their work industry and
process, workers have been exposed to the high lead chromate.

KeyWords:  Lead chromate, Lead, Chromium, Pigment,
Paint menufacturing
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Table 1. Number of personal, area and blood samples taken five workplaces

Indudries Number of compary No. of persond samples No. of areasamples No. of blood samples
pigment 3 14 19 19
paint 1 3 3 6
PVCaodaring 1 3 3 6
Totd 5 20 25 3l
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Table 2. Analytical condition of Atomic absorption spectrometer

Andyticd condition
Hement Po Cr
[ndruments SpectrAA-300, Vaian, Augtrdia SpedtrAA-300, Vaian, Augrdia
Method flame(Air-aogtylene) flamg(Air-acetylene)
Waveength(nm) 283nm 267nm
Gasflow ar.35 [ /min, acdylene 15 [ /min ar.35 [ /min, acetylene 25 [ /min
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Teble 4= 77125 A Z(pigment), ZN 1 E A Z(paint) 2 X
ZHA| Z(PVC coloring)oll 4] 371 & AaAkd 2] 7188 (7]
St 9 W91 E YER Aot

21954 37] T A4 (asPh) &= Hl oL
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Table 3. Number of lead chromate samples exceeding the occupational limits by workplace

Number of esexos
Incsty Compary Elemert Persondl sample(ne/m) mmwngga Iimits(%)ng
N *GM(GD) Koreen dandad/ACGIH TLV*
Fgment UH Po 6 00563(192) 6(100)
Cr 6 0.0135(1.49) 350
S Po 4 0.0036(301) 00
Cr 4 0.0007(394) 00
FC o 4 00976(1.19) 4(100)
Cr 4 00017(1.63) 00
Pant GP Po 3 0.0024(1.84) 00
Cr 3 0.0007(5.73) 00
PvVCodlaring HT Po 3 0.0005(6.49) 00
Cr 3 0.0004(1.34) 00
N - Number of samples, "GM : geometric mean, ‘GSD : geometric standard deviation
*  Korean standard/ACGIH TLV: Lead chromate, as Pb-0.05 mg/m’, as Cr-0.012 mg/m’
Table 4. Airborn lead chromate concentrations by industry
Ity Herert Leadchromate conc.(mg/m’)
N *GM(‘GD) Range
Fgment o 3 00421(558) 0.0008-0.2874
Cr 3 00033(389) ‘N.D-00335
Pant Po 6 00020(1.16) 0.0012-00044
Cr 6 0.0004(397) N.D.-00029
PVCoolaring Po 6 0.0007(6.24) N.D.-0.0069
Cr 6 0.0003(1.81) N.D.-0.0029

N Number of samples, "CM : geometric mean, ‘GSD : geometric standard deviation

ND : not detected



%E-‘E 00421 mg/m'(558) 2 w5 wE7|59 oF 80%
FEOIU T 37 T F s FIUEAZ AT
/\1 00421 mg/m' 2 71 3= 0. 1 #| Q1 E #)| % 00020 mg/m’, PVC
2494 % 9% 0.0007 mg/m' 2 ’\O]OJU}(p<005)

2291 3] % B (@BC) E5 1T

F71E AlxYgE *7] 5 ELEJ 71818 (7] et
A FEe =
4% Tt

AJNEAZ 4F2 7sHE (7
0.0004 mg/m'(3.97)¢] 1, PVC #| = ?j
FX)S 00008 ng/m'(L8L) 0. v
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3. 38 (process)E 37| & AEAH S H|w

Teble 5= 7| h5i A 2= 91, HQIEAZ Bl AT PVC A
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31344 7] % AFAHA(asPh) 5% 1] 1
F71tsAZ A5 34 37 T 78+ s
Arbgd Az 9 3 FATH 83 o4 00129 mg/m',

Hk-S-% W 53] 2] 00436 mg/m, o33 @ A% 0.0402 mg/m', -
2 9 32757 of| A 00638 mg/m' ©] QT

HRJEAZ W PVC YA X A5 7] 5 79 7153
T FwE 9259 9 igtelA 00013 ng/nr, £4F 2 vzt
0.0010 mg/m'e] QA 3L, & 2 E ol A= gk 7] 2] Alm oA
00023 mg/m’ ©. & LFEFS

44 71 = | 7 F
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Table 5. Airborne lead chromate concentrations by process

Leadchromate conc.(mg/m’)
Industry/Process N Po Cr
*GM(\GD) Range GM(GD) Range
P*/leed nitrate & dissolution 3 00129(328) 0003900415 00043252  0.0017-00108
P/mixture & afte-meesures 10 00436(786) 0000802874  0.0024(305) N.D.-00219
Pffiltration & drying n 00402(640) 0001002505 00041386  0.0003-00335
Pl/grinding & packaging 9 00633(363) 0002401520 00036609  0.0005-00303
S Totd K<) 00421(558) 0000802874 00033389  N.D-0033%5
PA** [pigment commitment & mixture 5 00013(531) 00001-00044 00004318 N.D-00013
PA/digperson & grinding 6 00010(3.01) ND-00069 00003238  N.D-00029
PAAveighting & packeging 1 00023 0.0001
SubTod 12 00012(357) ND-00069 0004272  N.D-0002
Totd 45 00163953 ND-02874  000194.83) N.D-0.0335

N : Number of samples, "CM : geometric mean, ‘GSD : geometric standard deviation

ND : not detected
Pl* : pigment industry
PAsx : paint & PVC coloring

Table 6. Comparison of lead chromate concentration in pigment by automatic and manual process

Lead cromate Con.(mg/m’)
Compary Process Hement pvaue
N "GM(‘GD) Reange
UH/FC menud line Po 27 00789(2%) 0003902874
ar 00048(321) 0.0005-0.0335 -
S) autometicline Po 6 0.0025(2.85) 0.0008-00134 e
Cr 00005372 iN.D-00044

N Number of samples, "CM : geometric mean, ‘GSD : geometric standard deviation

ND : not detected



00638 mg/m'C. & 7}4 =gkom, FHke % W E A, ol 1}
U AZR, A Az Y g8, 9% Y ¥4, 98
g Ak w37 o] 0] Sl th(p<0.08).

3234 37 T AFAHA(asCr) = 0| 1

kg Az A T4 37 5 A8 Vs E T
= A A 2 9 S50 829 o4 00043 mg/n',
TR 2 X249 0.0024 mg/mr, o] 7 9 A2
00041 mg/m', T2y 2 42 o A 0.036 mg/m' ©] A T}

FRJAEAZ L PVCHHAZ 9F2 5798 37 = A&
71t E s YaFY 2 g4 oA 00004 mg/m', i
Abd nE2-4] 00003 mg/m o) QL B G A ol A =
3t 7€) A) Z o]l A] 00001 mg/m' ©.F VFEFRTY.

Tk e AZ AR Al 1S ARseRlal 5ol o g
wiretel 371§ AFA F=E vl B kel vh(Tale®).
+7] T @ &L 700789 mg/m')eFlo] A}-5(0.0025 mg/
m)kel Bk ok 308 A% =9kor, AF T E T
(0.0048 mg/m’)2k<e1 o] AH5-(0.0005 mg/m’)2kel K.k oF 104H 4

Table 7. Workers' exposure lead in blood by industry
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A 34 371 5 AEAtd wF 7 29

4,83 S X HW

A AR 7 3 v ek AxY
Fol A 1512 pg/db 2 71 =3k o.H, FIQJAE A 3004 4.74
1gldl, 2 2FA) 20| A 250 gl d0 2] 420] 91 tHp<0.05).

AFol e} = F o] 2] widto] A= wE3 5
F5 20| & Kol 9t 53], 771 bR Al 2AF] HUK) <]
T2 Foll= AETE] =E7)50 pgldl)ys ek &
RARE SISICH(Tele 7, Fig. 1).

V. 1 &

AFARA 280 Q= W} AFS ZEAENA =
ZA S Uehl = Ed S0t witd 3E2AMAS

Incty leed in blood(x:g/d()
N *GM(‘GD) Range pvaue
Fgment 19 1512(1.84) 550-55.76
Pant 6 4.74(140) 328689 p<0.05
PvCcolaring 6 250(123) 187-329

N Number of samples, "CM: geometric mean, ‘GSD: geometric standard deviation

ND : not detected

100.00

- 66.76

3
= == 15.11814026
2
T 1000
o
]
B 6.89
8 - 5.50
4742441403
328 329
} 2495295249
1.87
1.00
Pigment Paint PVC coloring

Fig. 1. Workers' exposure lead in blood by industry
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