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Chromium exists at various valences, including elemental, trivalent,
and hexavalent chromium, and undergoes reduction—oxidation
reactions in the environment. Since hexavalent chromium is known as
a human carcinogen, it is most important to evaluate the oxidation—
reduction characteristics of the hexavalent chromium species, Although
hexavalent chromium can be reduced to trivalent state, the detailed
information on this in workplace environments is limited. The purpose
of this study was to investigate hexavalent chromium reduction in time
in various conditions., A pilot chrome plating operation was prepared
and operated in a laboratory for this study.

There was evidence that the hexavalent chromium was reduced by
time after mist generation. The percentage ratio (with 95% confidence
intervals in parentheses) of hexavalent chromium to total chromium
was almost 100% (99.1 ; 102.3) immediately after mist generation, and
was reduced to 87.4% (84.8 ; 89.9) at 1 hour and 81.0% (78.3 ; 83.5) at
2 hours, respectively. Another test indicated that hexavalent chromium
collected on PVC filters was also reduced by time after sampling,
Hexavalent chromium was reduced to 90.8% (88.2 ; 93.3) at 2 hours
after sampling. It also was found that hexavalent chromium was
reduced during storage in air, It is recommended that air samples of

hexavalent chromium be protected against reduction during storage.,

electroplating operation, hexavalent chromium, PVC filter, reduction of

chromium
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PVCOA] €] 67} AE-S NaOH/3% Na,CO, &9 -2 0,02M NaHCO, S
ol-gsto] FEIGIE 58 £9] 67F A7 o|RARVEIN LS AHE
slo o] "l ZAjo] oot 8EHe 0.25M (NH,)2S0,2t pH 7] 0.1M
NH,OHZ 4931, 452 1.5 mL/min®|%{t}, Chromate ion 2, 4—di—
phenyl carbazide®} 2e5t0] WAEIIAE A4/ =5l UV/7PARGA 28387
of| oJa} 520 nmel|A] ke ek, >

AI
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A8 nAEE WuE A oA oF 1087 (X 1) Ratio of Airborne Hexavalent Chromium Concentration
L - - o to Total Chromium Concentration as a Function of Time
HPAPH O nAE BES: o] 3 AI7F §l=o upat After Chromium Mist Generation
[e= 1574 2] o]| A Al RgE 2= Cr(Vl) and Total C Ratio of
PVC :]-L]‘ ]ﬂ— MCE O:“L} ]Oﬂ ° ]Oﬂ ]EE ZHH Time After Mist Con::(en)tr:?ionso(arngl:nl} Cré}\:‘?} ?0
_ . N Generati Total C
slolth, o] AlaE2 A5 SA A= & 2 i) ) Total Cr o)
5 7.14 = 0.09 7.09 + 0.32 100.7
Zof tfgt 67} A=2o] WES v (GE DA & 15 9.42 + 0.32 9.75 + 0.47 96.6
30 14.8 = 0.78 153 + 0.33 96.4
= > 33 8.96 = 0.53 9.54 + 1.55 939
QIgk 4= Qi Gt Hofl AAE AR | AE BEE 45 1.65 = 0.04 1.08 = 0.08 833
~ o s 50 2.79 = 0.33 3.16 + 0.10 883
o]%o] A7t} Al ZEAF ] A= A7 Tl A|7F 61 1.80 = 0.04 210 + 0.03 85.7
88 2.83 = 0.08 3.50 + 0.01 80.9
= 143 0.62 = 0.08 0.76 + 0.07 816
= ot} 180 0.20 = 0.02 0.26 + 0.01 76.9
= e s o 190 0.0089 = 0.0003  0.013 + 0.002 685
AFBe nAE WAl B = B 28] 9) 11 23 527 0.035 = 0.013 0.058 + 0.013 60.3
Notes: Values presented with mean = SD; number of samples for each test = 3;
_f"_‘_i_/\] _E_/}j-(‘j]_o)j\% ]IH O Q__%l H]%(—%— ﬂ%oﬂ T/H—é—__ 6 extraction solution for Cr(VI): 2% NaOH/3% Na,CO,.
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E HR 305 AT} 391 9%, 1A A3t 3 87 49%(84.8~89.9), 2A17F AT} &
81.0%(78,3~83.5)& A= 1},

PVCO{ztx|of| XFIE 671 2Z2| £l

GE 2= PVC ofatx]ol] A 67F 279 g4 Holeth ARES
2RO RO R Uil AN Hatsls 2:2(20~22 )9 AiGE
(50~58%) whet zH2} wix|aklet, 7 18- 2% NaOH/3% Na,CO, = A5}

of &L ARANF AT 847 F A A7to] Bt

(& 2) Reduction of Hexavalent Chromium Collected on PVC
Filters as a Function of Time During and After Sampling

Cr(Vl) Ratio of Value to

Time Concentration Initial Value
(hrs) (mg/m3) (%)

0 0.374 = 0.002 —

0.5 0.354 = 0.010 947

1 0.344 = 0.001 920

2 0.338 = 0.010 904

4 0.316 = 0.0004 845

8 0.321 = 0.004 858

Notes: Data presented with mean = SD; number of samples for each test = 3;
extraction solution: 2% NaOH/3% Na,CO;, samples were analyzed immediately
after sampling.
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(F 3) Stability of Hexavalent Chromuim in PVC Spiked Samples
During Storage by Method and Time

Amount of Cr(Vl) Found by Time

Condition of (1)
Storage Day 4 Day 8 Day 17
Room air 19.9 = 0.46 19.0 = 041 18.6 = 0.26

(757 =1.7) (722=18) (70.7 = 1.0)
In vial at 25-30°C 203+073 198=030 19.0=075
(772x28) (153+x12) (722=x29)
In vial at 4°C 228+059 209+039 202=055
(86.7 £ 23) (795 +15) (76.0=21)
In NaHCO;, solution  24.3 + 0.31 237 +045 239055

at 25-30°C (924 = 12) (901 =17) (909 = 2.1)
In NaHCO, solution 245 = 0.81 240 = 1.08 239 = 0.50
at4°C (932 = 31) (913 +41) (909 = 19)

Notes: Number of samples for each test = 6; amount of hexavalent chromium
found (mean * standard deviation); ratio (%), the amount of hexavalent chromium
at days of storage to the initial amount of hexavalent chromium, is shown in
parentheses
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A] OF 54%0190t}, TLeju Z7ARE 4 TolA] vlo]dof HtEle w1 K
o} 22 1 A1} A] 85%, 3~7Y ATFA] 79~82% v &2 LERSTE NIOSH:=
5 Are-o] Hio]dof Hast 718 Halsht oli= AjalsE Ha vt ok,

(H 4) Stability of Hexavalent Chromuim Collected on PVC Filter During Electroplating Operation by Storage Method and Time

Amount of Cr(Vl) Found by Time

Storage (rg)
Condition Day 1 Day 3 Day 7
In vials at room 235+ 096 17.9 = 0.86 17.9 = 270

temperature (71.9 = 11.0) (54.2 + 5.49) (53.9 = 6.08)
In vials at 4°C 534 = 109 44.8 = 6.81 50.7 + 4.71

(84.5 = 4.47) (7115 = 2.21) (81.9 = 9.07)

In NaOH/Na,CO, 69.2 + 6.70 60.9 + 13.8 75.8:% 101

at 4:C (100.1 = 12.3) (99.2 = 4.80) (102.6 = 25.1)
Notes: Number of samples for each test = 3; amount of hexavalent chromium found (mean * standard deviation); ratio (%), the amount of hexavalent chromium at

days of storage to the initial amount of hexavalent chromium, is shown in parentheses; samples were extracted with 2% NaOH/3% Na,CO, solution
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