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ABSTRACT

The purpose of this study was to evaluate a new sampling and analytical method for the
determination of hexavalent chromium, Cr(VI) in mist from field plating operation. The
procedures of this new method (Shin & Paik’s Method) are as the following: Airbome
hexavalent chromium is collected on polyvinyl chloride (PVC) filter according to the National
Institute for Occupational Safety and Health (NIOSH) Method 7600, and the filter sample is
placed in a screw-capped vial and soaked with 2% NaOH/3% Na,CO; solution immediately after
sampling. The Cr(VI) sample is analyzed by ion chromatography/visible spectrophotometry
(IC/VS) according to the U.S. Environmental Protection Agency (EPA) Method 218.6. The
airbomne Cr(VI) concentrations measured by this method were compared with those determined
by three reference methods: One (NIOSH/EPA Method) consisted of sampling airborne Cr(VI)
on PVC filters and storing the sample filters in screw-capped vials according to the NIOSH
method, and analyzing Cr(VI) in samples using IC/VS according to the EPA method. The second
method (Impinger Method/NaHCOs) consisted of absorbing airborme Cr(VI) into 0.02 M
NaHCO; solution in midget impinger, and analyzing the Cr(VI) in samples using IC/VS. The
third method was the OSHA Method ID-215. Using these four different methods, four replicates
of air samples were collected at an electroplating process and analyzed simultaneously. Two-way
ANOVA and paired t-test were used to test difference among values determined by the methods.
There was no  significant difference and a strong correlation (**=0.99) between Cr(VI)
concentrations measured by the Shin & Paik’s Method and an impinger method (p>0.05).
However, Cr(VI) concentrations determined by Shin & Paik’s Method were significantly different
from those by the NIOSH/EPA Method (p<0.05) or the OSHA method (p<0.05). The Cr(VI)
concentrations of Shin & Paik’s Method were significantly higher than those of the NIOSH/EPA
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Method or the OSHA method. We concluded that the Shin & Paik’s Method could prevent Cr
(VI) losses caused by reduction and give more reliable results of airborme Cr(VI) concentrations

in work environments.
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Table 1. Summaries of sampling and analytical methods for the determination of airborne Cr(VI)
used in this study

Method Sampling Media  Shipment/Storage Sample Extraction Instru-m
ent
Shin & Paik’s PVC filter (37 stored at room tempera- boiled in 2% NaOH/3% IC/VS
Method mm diameter, 5 ture after dipping into a Na,CO; solution for
um pore size) alkali solution(2% NaOH apout 40 minutes.
/3% Na>CO»).
NIOSH/EPA PVC filter (37 stored at room tempera- boiled in 2% NaOH/3% IC/VS
Method mm diamgter, 5 ture in screw-capped vials. NaCO;  solution  for
um pore size) about 40 minutes.
OSHA Method PVC filter (37 stored the filters at room boiling in 10% Na,CO; IC/VS
ID-215 mm diameter, S temperature with filter /2% NaHCO; after
um pore size) holders. adding phosphate
buffer Mg(Il1) (PBM)
added.
Impinger/NaHCO; 0.02 M NaHCO; stored at room boiled for about 40 IC/VS
Method in midget temperature in screw- minutes.

impinger capped vials.
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Table 2. Comparison of analytical results of airbome Cr(VI) samples by sampling method

Cr(VI) Concentration, ug/m’

Pair # Implrﬁzrl{lNo;?ICO; ShmM8éthol:ia1k’s NIOSH/EPA Method Mot lf)o(SinngS

1 1.45 1.48 (1.02)° 1.14 (0.79) 1.33 (0.92)

2 1.73 2.15 (1.24) 1.84 (1.06) 1.82 (1.05)

3 1.90 2.12 (1.12) 1.14 (0.60) 1.14 (0.60)

4 2.14 1.93 (0.90) 1.62 (0.76) 1.62 (0.76)

5 5.62 5.29 (0.94) 2.74 (0.49) 3.73 (0.66)

6 7.10 7.93 (1.12) 6.15 (0.87) 4.70 (0.66)
Mean (1.06 £0.13) (0.76 £0.20) (0.77+£0.18)

“reference method; "Values in parentheses are ratios of the measured value to the reference value.
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