
This article was downloaded by: [CDC Public Health Library & Information Center]
On: 27 June 2014, At: 09:40
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

American Industrial Hygiene Association Journal
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/aiha20

ASSESSMENT OF ARSENIC EXPOSURES AND CONTROLS IN
GALLIUM ARSENIDE PRODUCTION
John W. Sheehy a & James H. Jones a
a U.S. Department of Health and Human Services, Public Health Service, Centers for Disease
Control, National Institute for Occupational Safety and Health, Division of Physical Sciences
and Engineering, 4676 Columbia Parkway, Mailstop R5, Cincinnati, Ohio 45226
Published online: 04 Jun 2010.

To cite this article: John W. Sheehy & James H. Jones (1993) ASSESSMENT OF ARSENIC EXPOSURES AND CONTROLS IN GALLIUM
ARSENIDE PRODUCTION, American Industrial Hygiene Association Journal, 54:2, 61-69, DOI: 10.1080/15298669391354333

To link to this article:  http://dx.doi.org/10.1080/15298669391354333

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/aiha20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/15298669391354333
http://dx.doi.org/10.1080/15298669391354333
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


D
ow

nl
oa

de
d 

by
 [

C
D

C
 P

ub
lic

 H
ea

lth
 L

ib
ra

ry
 &

 I
nf

or
m

at
io

n 
C

en
te

r]
 a

t 0
9:

40
 2

7 
Ju

ne
 2

01
4 



D
ow

nl
oa

de
d 

by
 [

C
D

C
 P

ub
lic

 H
ea

lth
 L

ib
ra

ry
 &

 I
nf

or
m

at
io

n 
C

en
te

r]
 a

t 0
9:

40
 2

7 
Ju

ne
 2

01
4 



D
ow

nl
oa

de
d 

by
 [

C
D

C
 P

ub
lic

 H
ea

lth
 L

ib
ra

ry
 &

 I
nf

or
m

at
io

n 
C

en
te

r]
 a

t 0
9:

40
 2

7 
Ju

ne
 2

01
4 



D
ow

nl
oa

de
d 

by
 [

C
D

C
 P

ub
lic

 H
ea

lth
 L

ib
ra

ry
 &

 I
nf

or
m

at
io

n 
C

en
te

r]
 a

t 0
9:

40
 2

7 
Ju

ne
 2

01
4 



Arsenic surface Contamination TABLE IV. Total Arsenic Concentration during LEC Cleaning 
on LEC puller consoles aver- 
aged 330 pg/100 cm2 at Plant 1 ,  Samde 

Average Arsenic ConcentrationA 

Samde Arithmetic Geometric 
13 yg/100 cm2 at Plant 2, and 8 Plant Type and No. of Duration Mean Mean Range 
pg/100 cm2 at Plant 3. The No. Description Samples (min) (w/m3) (w/m3)  (Wm3)  

1 PersonalB 5 71 1070 760 250-2700 much higher arsenic surface 
contamination at Plant 1 is con- 
sistent with the higher arsenic 
exposures of the LEC operator 

5 79 12 11 6.9-1 9 PersonalC 
Area-LEC 10 279 4.0 3.6 1.3-7.5 

at Plant 1 versus the Plant 2 and 2 Personal 4 177 430 300 125-1 030 
3 LEC operators (Table 11). Area-LEC 4 186 58 51 26-1 07 

Exposures to arsenic in the 

area (Plant I),  which had only 
general ventilation, averaged 
6.4 pg/m3 excluding one sam- 
ple that was 75 pg/m’. This un- 
usually high exposure may have 
been the result of an exposure 
in another process area, since 
area samples in the HB area av- 
eraged only 3.1 pg/m3. Nevertheless, arsenic exposures in the 
HB area exceeded a TWA of 2 pg/m3 and, as in the Plant I 
LEC process, prudent practice indicates the need for regular 
monitoring and improved engineering controls in  these areas. 

Area-Control 
Horizontal Bridgeman (HB) panelD 3 202 <0.8 <0.7 <0.4-<1.2 

Personal 3 60 0.8 0.6 0.3-1.4 
6 62 1 .o 0.9 <0.6-1.7 Area-LEC 

*Sum of arsenic collected on filter and charcoal tubes. 
BSupplied-air respirator worn by operator who is cleaning. 
‘Air-purifying respirator worn by operator who is not cleaning. 
DThe control panel outside the LEC puller room. 

air down over the puller at a rate of 100 feet per minute, was 
installed above the crystal puller to reduce arsenic levels dur- 
ing cleaning. The worker stood on an exhaust grate directly 
underneath the air shower system while cleaning the puller. 
Finally, Plant 2 employed a Plexiglas@ contamination glove 
box with a nitrogen purge as a crucible loading station. 

Arsenic exposures at Plant 3 averaged 0.8 pg/m3 during 
LEC cleaning. The cleaning operator did not wear a respira- 
tor. Based on past results from plant industrial hygiene sam- 
pling, respirators were not required during cleaning of the 
crystal pullers. The HEPA-filtered vacuum cleaner used for 
LEC cleaning was part of the house exhaust system and vent- 
ed at a location away from the production room. By contrast, 
Plants 1 and 2 used portable HEPA-filtered vacuum cleaners 
that vented into the work area. The use of a central vacuum 
system may have been one factor contributing to the low lev- 
els in Plant 3. This point is supported by the findings from a 
recent paper‘’’) that the transient generation of arsine may re- 
sult from a reaction of particulate arsenic and water vapor. 
The arsine would then pass through the HEPA filter. As a spe- 
cial work practice in the cleaning procedure at Plant 3, the 
vacuum cleaner hoses and brushes were never placed on the 
surfaces of the equipment or work tables and were stored in 
covered plastic cans. This procedure was followed because 
arsenic contamination on the crystal puller surfaces was doc- 
umented by wipe sample tests that were conducted by plant 
personnel. The operator wore latex gloves while cleaning. 

LEC Cleaning 

Personal samples for arsenic collected on the LEC clean- 
ing operators (Table IV) averaged 1070 pg/m’ at Plant 1. A 
pressure-demand air-supplied respirator was worn by the 
cleaning operator and a half-mask, HEPA only, air purifying 
respirator by the non-cleaning operator who monitored the 
pullers during cleaning. (The arsenic exposure of the non- 
cleaning operator averaged 12 pg/m3 during cleaning.) This 
difference of two orders of magnitude in potential arsenic ex- 
posures between the cleaning and noncleaning operators in- 
dicates that the greatest exposure to the cleaning operator 
came from wiping and vacuuming techniques and other job 
tasks, rather than from the general room levels during the 
cleaning process. Area sample concentrations during LEC 
cleaning averaged 4.0 pg/m3. 

At Plant 2, the average arsenic concentration during LEC 
cleaning was 430 pg/m’. The LEC operator wore a full-face 
(organic vapor/HEPA-filtered dual cartridge) air purifying 
respirator during cleaning. He also wore disposable coveralls 
with bootlets, head covering, safety glasses, and disposable 
latex gloves while cleaning. To prevent contamination of the 
control area, the operator either put on a clean pair of gloves 
over the old gloves or removed and disposed of his gloves as 
he exited the puller room. The pullers were in separate rooms 
with the control consoles in an adjoining room outside the 
puller rooms. Area sample arsenic concentrations collected at 
the control panel during LEC puller cleaning were all less 
than 1.2 pg/m3. Isolation of the pullers at Plant 2 protected the 
LEC workers other than the LEC cleaning operator from ar- 
senic exposures during LEC cleaning. In addition, a down- 
draft air shower and local exhaust system, designed to move 

Grinding and Sawing 

Arithmetic mean arsenic concentrations in grinding and 
sawing operations, (Table V) for the three plants ranged from 
1.3 to 5.3 pg/m’. All exposures were below the OSHA PEL 
for arsenic, however, the Plant 1 arsenic exposures were above 
a TWA of 2 pg/m’. At Plant 1 the grinding and sawing area 
consisted of two rooms. In the front room saws were equipped 
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