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Reduction Rate of Hexavalent Chromium Mist in Air and on PVC Filter during

Air Sampling in Field Plating Process
- Reduction Rate during Sampling and Correction for the Loss -
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Hexavalent chromium, Cr(VI), may reduce on polyvinyl

0.73, p<0.05). The loss of Cr(VI) caused by

chloride (PVC) filter during air sampling. This study was
conducted to estimate the reduction rate of Cr(V) on PVC
filter during air sampling and an correction equation for the
loss of Cr(VI) by reduction in an industrial plating process.
The reduction of Cr(VI) was progressed rapidly in 60 minutes
and slowly thereafter. The empirical reduction rate of Cr(VI)
(Y) over sampling time (X, min) was the following: Y = 0.916

reduction during sampling can be corrected using the
following empirical equation : Sc = S X 1/Y, where S =
corrected value, S = analytical result, and Y = reduction rate
of Cr(VD).
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Figure 1. Reduction of Cr(Vl) on PVC filter over sampling time.

Table 1. The analytical condition of ion chromatography/visible detector

Parameter

Analytical Condition

Sample loop volume
Guard column
Separator column
Eluent

Flow rate
Postcolumn reagent
Postcolumn flow rate
Mixing device
Detector wavelength

500
Dionex IonPac NGI
Dionex lonPac AS7

250m(NH4)2504 + 100 mm NH4OH

1.5 mL/min

2mm diphenylcarbohydrazide, 10% v/v CH30H, IN H2S0O4

0.5mL/min

Membrane reactor and reaction coil

540nm
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Note : The number of samples in each set = 3.



A (V> A Ee] ol8H L 9
PVC ofFAE o] g3t AlRAFHA o
APl ARl Al w2k &7
T elaslEate] gHow qls) AA
3] ghglo] AeTk= ARE o 5 3191
T} olg} 2 30w Qg S B
Aal7] Sl 2s aeksh] 918 WA 1

>

1
AR E the A 13 o] v o

Y = 0916 - 0.021 ﬁ ................ (1)
Y : 74, Cr(VI)Total Cr
X ARAFAAZE &

o] I o7 AA F 7] A
of wat 7} Aol FAF dist ¢
(VD <] vl AA2&-S A AR
IAIRE Solli= AR k] oF 25% FHaee
oF 7 QLo 2AITF Zoll= 31%, 4AI7E
o= 41%, 8AITE ol M) 54% =

AeEe o 5 sl

i
A AF 3 (V) A8 X%
ef(3d 1) 4831 75 24

—

-

d

o] BANE 7t Age] the
B AP 9] e dete] BT
thaL B3 5 ik s Aot
o ERxzlod Eax 79 2HE,
71, A wEE xR0 UE 5 QU]
Hhzolth 53], Ato] ek &3elA
= (Vo] A $helsf= 2o vl
OFR(HSE, 1998; OSHA, 2001; ISO,
2002), 715 At w58k Cr(v) Eelste]
AR A Bl F7HAL A7t
P stk

T AL, mwxd, A EE T ks
& Heftt esE A ek Cr(vI
2 140 FfEo] olFoffe & A
oJek

=

Eued o7 A% vAES 3%

2 A9e Eaeds dhkes gy
AREE] AL Q= PVC Aol 2] AlE A
s Cr(VI) 3K 55 8k, ool
Agk 3 EAS WAEY] 98k By
218 kit & ATy 92 AE
< o 2t

1. PVC o] A& olgafo] = AKY
ollA A= Cr(VD) AIEAFHA] AIRE
of thgt sk ghdo] whAekS Fels)
At G TEegolA 1AIRE B3 A
TAFA FAF gk Cr(Vl) SEH=
0.752A4] 25%2] £4lo] Lolutrt Cr(V)
o] S [AIZE ol whEA] FeE
o] Zofl= -]/ Ak ATt
Aol o] T thet Cr(Vl) 5%
H](Y) 2k A ZAF AKX, 2] 3783
ALy =0916 - 0.021 V x Z °] AR
g BAFon  folaitkr=0.73,
p<0.05).

2. ¥ A g =FEl pve o
IRl A Cr(VI) A EAF AR
uieh dgst F2dS 7 #glo] i

i

pul =
o Thee] HAAL olgs] B
o] 93 &4 P WAL 5 92 4

o]t}

Se=8Sx Y
SC::E]—X(_)]%)\V
S = 4%k

Y = 0916 - 0.021V X,
X : RN, &

REFERENCES

p.31-91
AL, oA,
graphy/Visible Absorbance Detection-s
0183k V) 49] gehE 9 4
= 7k EaklestEA 19

wlLke)

93l Ion Chromato-

A BAHAIAY S-S o] B AT 117

7(2):223-232

AEA, M AY D BYF BFT
Cr(VI) A58 2Hlof] gt A, gt
=3 1Y BIA] 1999;25(2):8-17

A8H, Wi, o] g, o, olAH.
A Ew 37elM pvC oA
ANz 67 5] o), =S
A8Ye] 2] 2002;28(1):41-50

A1, el pVC AEAelx o] 3l
TAE S8l e 3715 67t AE
SNl @8 97y, =gy
8+312] 2002;28(2):109-116

A8, ol olAH. ¥71% 67 A

A Rl - AER, e

1 A9 2002;18(1):39-49

, ARE A, A, 248

A, Ax el whe =84

7b AFTA ] ek A, F=Al

1A88E3]14] 1996;6(2):292-300

L g, A, S, AYE

AN, AR, 285} Axjele] o

& 8HF T 67F AT A, o

A 2}8k5] 2] 1999;12(5):447-459

Boiano, JM, Wallace ME, Sieber WK, Groff
JH, Wang J, Ashley K. Comparison of
three sampling and analytical methods
for the
hexavalent chromium, .
Monit 2000;2(4): 329-333.

U.S. Environmental Protection Agency
(EPA). Extremely Hazardous Substan-

ces List and Threshold Planning

Oz

>l,lj JlNl

ole

oY, ol
2 o

-

o =
TS

o

e

r_{

determination of airborne
Environ.

Quantities, Emergency Planning and
Release  Notification ~ Requirements.
Fedral Register 52:13378-13410, U.S.
Environmental ~ Protection
Washington D.C., 1987
U.S. Environmental Protection Agency
(EPA). Method 218.6: Determination of
Disso- lved Hexavalent Chromium in

Agency,

Drinking ~ Water, Groundwater and
Industrial Wastewater Effluents by Ion
Chroma- tography, Rev. 3, by ElJ.
Arar, SE. Long and JD. Pfaff.
Environmental ~ Protection

Cincinnati, OH, 1991

Agency,



118 Al - oPgt - Ak 419

M

United Kingdom Health and Safety photometric measurement using dip- and Health (NIOSH). Elements by ICP
Executive (HSE). Methods for the henyl carbazide, 2002, p.32-35 (Method 7300). in NIOSH Manual of
Determination of Hazardous Subst-  National Institute for Occupational Safety Analytical Methods (NMAM), 4th Ed.,
ances, MDHS 52/3 - Hexavalent chrom- and Health (NIOSH). Chromium, He- Edited by P.M Eller, DHHS/NIOSH
ium in chromium plating mists: Color- xavalent (Method 7600), in NIOSH  Pub. No. 94-113, NIOSH, Cincinnati, OH,
imetric ~ field method using 1,5- Manual of Analytical Methods(NMAM), 199%c
diphenylcarbazide, HSE Books, Sud- 4th Ed, Edited by PM. Eller, Occupational Safety and Health
bury, United Kingdom, 1998, p.1-13 DHHS/NIOSH Pub. No. 94-113, Adminstration (OSHA).  Hexavalent

International Agency for Research on NIOSH, Cincinnati, OH, 1994a Chromium (USDOL/ OSHA Method
Cancer (IARC). Chromium, nickel and ~ National Institute for Occupational Safety W4001), Salt Lake Cith, Utah, 2001.
welding, in [ARC Monograph on the and Health (NIOSH). Chromium, Available from: URL:http://www.gov/
Evaluation of Carcinogenic Risk of Hexavalent (Method 7604), in NIOSH dts/sltc/methods/toc_c.html.

Chemical to Humans. Vol. 49, IARC, Manual of Analytical Methods(NMAM), ~ Shin YC, Pakk NW. Reduction of
Lyons, France, 213-214 pp, 1990 4th Ed, Edited by PM. Eller, Hexavalent Chromium Collected on

ISO. ISO/MDIS 16740.3: Workplace air- DHHS/NIOSH ~ Pub. No. 94-113, PVC Filter, AIHAIJ, 2000;61(4): 563-

Determination of hexavalent chromium NIOSH, Cincinnati, OH, 1994b 567

in airborne particulate matter - Method ~ National Institute for Occupational Safety
by ion chromatography and spectro-



