
2 3 FEB 1987 

Mr. Arthur J. Toy, J r .  
Hazards Control  Department Head, L-382 
Lawrence Livermore Nat ional  Laboratory 
Univers i ty  o f  C a l i f o r n i a  
P. 0. Box 808 
Livermore, CA 94550 

SUBJECT: Adhesion and Resuspension o f  Particles from Surfaces  - L656A 

Dear Mr, Toy: 

I wish t o  inform you t h a t  t h e  HQ O f f f i c e  of  Health and Environmental Research 
h a s  concurred i n  our assessment t h a t  DOE should approve proposal  L-656A invol -  
ving human hand experiments. SAN has  t h e r e f o r e  approved t h e  s u b j e c t  proposal .  
Your coopera t ion  i s  very much apprec ia t ed .  

4 Rudolf T. A.  Bredderman 
Di rec to r  
Defense Programs Divis ion 

cc:  A. Biermann, LLNL, L-386 
J. Johnson, LLNL, L-386 
F t  Hatch, LLNL, L-452 
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My evaluation oonsisted of revieulng two U G L  iettera, both dated November i:, 'mx 
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(Spcciel ProJcctv Group) ind Dave Disher, R.D. (Deputy pleciicil Director). 
overa l l  conclwdon IS t b t  the  proposd ~ a s e s  si tns ign i f l c~nt  riais to m y  
human t e s t  subject provided reoaonatle yrecbutions are taken. The obv ious  
f i r s t  @tepa heve alrcsdy occurred, b.c., the h&tardous propertie8 are baing 
investigated. h e  egetit, niyocin, I s  t~ protein aormslly present i n  striated 
muscle and probably €8 hsrmleas t o  moat individueda. However, myocin could 

out. 1 prhould point out that if an adverse effect  ahould ocour from any of 
the agent6 the expected effect would be an allergic rearetion and not another 
toxio effect ,  e.g,, l iver ,  kidney, neryou8 system daxtQgQ, etc.  
the  &gents proposed for t h e  s tudy &re known allerjjcns, en allergic response 
would require an unu8ually sensitive peraon. 
b e e n  consulted and reportedly is not ooncerned. 
sulf ide but my own brief revfew suggests t h s t  there should be no problem. 

pigwent, 

e x p i h n a t i o n ) ,  it. is not l i k e i y  t h a t  zinc sulfide is  p r t i c u l a r l y  frhz&rdous. 

umacessery exwsures ,  espccielly i 1 i t d G t i o n  of tile dhsts. 

Pry 

hove sensitizing (s l lergio)  prspertiea and t h i s  potential needre t o  be ruled 

Sfncc none o f  

Furthermure, 8 dermatologist has 
No detb w r e p o r t e d  OR zinc 

Zinc sulfide is the principal  zinc: mlnersl ( spheler i ta)  and is used e8 e 
Since there are  industrial exposurea a d  since it is not even listcd 

i n  the TLV's (Threshold L i m i t  VcJlues-see lile i f  you want a further 
, 

The next  s t e p ,  &fl;er rev iew of hhz;rdous grcpcrtieu, would be to brevcnt 
L i ~ c t  tf c 
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Environrient,  S f e t y  end 
Xndustriul h y g i e n i s t  
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occur, ti hdZhrd &ssessn,c-nt Should &E Conducted. ;L iS l i k t l ]  that inhel&t, iot .  
would present little risk but o g e i n  en ; l l e rg ic  yot;entlel oould e x i s t .  
Flndly, i f  the Human Subjects Cornittee LpFroves t h e  test protocol,  there is 
every reibori 'LO b t l i e v c  thbc  t i w  r i s k s  i n s i g n i f i c a n t .  
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November 4, 1986 

Mr. Harvey Lee 
U .S. Department of Energy 
San Francisco Operations Office 
1330 Broadway 
Oakland, CA 94612 

RE: Adhesion and Resuspension Studies of Particles from Surfaces - Expanded 
Scope for  AMP No. L-656. 

Dear Mr. Lee: 

We would l ike  t o  continue our reimbursable work for the Army under AWP 
No. L-656 with the inclusion of experimental studies. Original funding for 
these studies w a s  via MIPR-6-87061 i n  FY86 and involved a l i t e r a tu re  search 
of the mechanism contributing t o  the adhesion, t ransfer ,  and resuspension 
processes of particulates on surfaces . It  has recently been extended into 
FY87. 
conduct experimental studies t o  determine the quantit ies of particulate 
transfer from surfaces t o  hands- b y - s i r p l e  contact. These studies would 
involve the use of human subjects. And f rm  our phone conversations I know 
that  you require further information for  DOE about the project because of 
the human subject factor .  

As you know, near t h e  end of FY86 we received additional funds t o  

I have been waiting for an i n i t i a l  screening of sane of the chemicals which 
w e  propose t o  use for  t he i r  toxicology and a l le rg ic  Consequences. 
Schneider, a consultant dermatologist a t  our Medical Department, has looked 
into t h i s  matter. The candidate chemicals are  s tarch,  myosin, sugar ,  
carmine su l fa te ,  g lass  spheres, and zinc sulfide.  
chemicals pose no threat  to  human subjects, especially in t h e  quantities and 
exposure route we w i l l  be using. We are s t i l l  investigating the use of zinc 
sulfide as a candidate, however. If t h i s  cmpound is  found unacceptable for 
use due t o  a l lergic  or toxicologic consequences, another compound may be 
chosen as a replacement. As I previously indicated, experiments requiring 
the use of human subjects a t  LLNL undergo an internal review process by our 
Human Subjects Committee. This  committee follows a l l  DOE procedures when 
reviewing experiments and should provide a l l  the  technical review necessary 
f o r  the approval of t h i s  project. 
consider the exact experimental protocol, the chemical compounds t o  be used 
and the safety of human involvement. 
being sent t o  them for your information. 
which are proposed t o  be used for  the par t ic les  as well as de ta i l s  of the 
experiment. Few people w i l l  be involved i n  the experiments; they w i l l  be 
full-time LLNL employees. All participants w i l l  also be required t o  read 
and s i g n  a l’Consent t o  Act as a Human Subject” form, which is a standard 
LLNL, procedure for experiments involving human subjects. 

Dr. J. 

The f i r s t  f ive of these 

The Human Subjects committee w i l l  

I have attached a copy of a l e t t e r  
The l e t t e r  discusses the chemicals 

.’ - r  4 * 
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As I send t h i s  information t o  you, t he  Human Subjects Committee w i l l  also be 
taking t h e  matter up  for consideration. 
DOE, please l e t  me know so tha t  we may include them in our consfderatfons. 

I w i l l  notify you of the outcome of the Human Subjects Coaunittee review. 
Please c a l l  me a t  422-8017 i f  you have questions, comments, or suggestions 
on the matter. 

If you foresee any problems from 

Sincerely , 

.. J . 4 
' I  - ' 

Arthur H .  Btermann 
Spe ci a1 Pro j ect s D i v i  s ion 
Hazards Control Department 

AHB 

Encls: 

cc :  J. S. Johnson 

W' . 

z - , ... . .  
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Noveaber 4 ,  1986 

TO : The LLNL Human Subjects Committee 
Attn: Vivian Shepherd 

FROM: A. H. Biermann 

SUBJECT: Request for Permission t o  I n v e s t i g a t e  t he  Transfer  of 
Particulates t o  Hands Using Human Subjec ts  

The Safety Science Group i n  Hazards Control has been i n v e s t i g a t i n g  the 
adhesion of particles t o  surfaces and their subsequent removal. We have 
reached a point i n  our studies where we would l i k e  t o  o b t a i n  actual 
experimental data o n  t h e  numbers of particles t r a n s f e r r e d  from surfaces t o  
hands. 
might pick up from a surface coated with s m a l l  p a r t i c l e s .  
i n i t i a l  lcrw funding l e v e l  a t  t h i s  time, only  one p a r t i c i p a n t  w i l l  be 
included i n  our experiments.  
8 or 10 p a r t i c i p a n t s  i n  t h e ' e v e n t  of increased or renewed funding. A l l  
p a r t i c ipan t s  would be c u r r e n t  full-time employees a t  t h e  Laboratory. 

We are in t e re s t ed  I n  the removal of par t ic les  fran unpainted and pa in ted  
m e t a l l i c  surfaces. Seve ra l  t y p e s  of particles are of i n t e r e s t  i n  t h e  size 
ranges from 1 t o  200 microns i n  diameter. These inc lude  small s o l i d  g l a s s  
spheres, starch, myosin,  carmine sulfate; sodium f luo resce in ,  z inc  su l f ide ,  
and sugar.  These spec i f ic  materials are not  mandated; other materials 
could  be used as p o s s i b l e  s u b s t i t u t e s  if these are found t o  be t o x i c  or 
i r r i t a b l e  t o  the s k i n .  

To determine the amount of par t ic le  t r a n s f e r  frm a surface t o  a hand, w e  
envis ion  the  fo l lowing  experimental  protocol .  
experiment, t h e  surface w i l l  be dusted w i t h  particles of a c e r t a i n  t y p e  and 
size range i n  a closed chamber. The desired s u r f a c e  concent ra t ions  w i l l  be 
f a r  less than a complete  monolayer coverage. 
washed i n  a p re sc r ibed  manner, probably with either water, isopropanol,  or 
both. A t  least 2, and perhaps 3, washings w i l l  be done so tha t  complete 
removal f t h e  particles can be v e r i f i e d .  
90 gm/cm amd w i l l  be monitored wi th  a s c a l e .  Actual contact  of the hand on 
t h e  sur face  w i l l  be short, o n l y  10 t o  30 seconds. 
w i l l  again be washed t o  q u a n t i t a t i v e l y  recover  the p a r t i c l e s  t h a t  were 
t r ans fe r r ed  f rm the surface t o  t h e  hand. Environmental condi t ions  w i l l  be 
regulated a t  a temperature of approxim..:tely 2OoC and a r e l a t i v e  humidity of 
30%. As you can see, t h e  procedure i tself  is f a i r l y  simple. 

We want t o  be able t o  p r e d i c t  the amount of p a r t i c l e s  t h a t  a hand 
Because of the  

However, we may w a n t  t o  expand t h i s  number t o  . J .  1 

Prior t o  t he  actual 

The p a r t i c i p a n t ' s  hand w i l l  be 

The con tac t  force may vary up  t o  s 
After contac t ,  the hand 
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Hazard Analys is :  

1 .  

2. 

3. 

4. 

0 0 2 1 1 7  

Dr. J. Schneider has been good enough t o  have a col league check some of 
these 'chemicals as  t o  their  t o x i c o l o g i c a l  and a l l e r g i c  response  
consequences i n  r e l a t i o n  t o  s k i n  con tac t .  He found no data  t o  preclude 
t h e  use  of glass  spheres, starch, myosin, carmine sulfate, and sodium 
f l u o r e s c e i n  a s  t es t  p a r t i c l e s  i n  these experiments. However, no data 
was found for z inc  sulfide. We have attached material s a f e t y  data 
sheets on the fol lowing chemicals: starch, carmine sulfate, sodium 
f l u o r e s c e i n ,  and sucrose.  No de t r imen ta l  effects should be expected 
from s k i n  contac t  w i th  these subs tances  i n  t h e  q u a n i t i t i e s  and exposure 
r o u t e  used i n  t he  proposed experiments .  The human s u b j e c t s  w i l l  wear a 
l a b o r a t o r y  coat and eye p r o t e c t i o n .  An eye wash s t a t i o n  Is ava i l ab le .  
No i n h a l a t i o n  or eye contac t  w i l l  be possible i n  these experiments  due 
t o  the we of a v e n t i l a t e d  enc losu re .  

The use of z inc  su l f ide  r e q u i r e d  further inves t iga t ion .  
Dr. Schneider d id  not l o c a t e  informat ion  on t h i s  substance.  Therefore, 
further searches for data were warranted. A s a f e t y  data sheet from the 
chemical company has been r e c e i v e d  and is attached. Three p e r t i n e n t  
s t a t emen t s  from t h e  data sheet are; (1 )  "ZrrS is bel ieved to be of low 
t o x i c i t y , "  (2) it is r e l a t i v e l y  i n s o l u b l e  i n  water (<0.00069 g/lOOml), 
and,  ( 3 )  acute  exposure of t he  s k i n  "may cause i r r i t a t i o n ,  r edness ,  and 
pain." We have also searched the  fol lowing databases: HAZARDLINE, 
TOXLINE, OHMTABS, and RTECS. The la t te r  two contained no ZnS e n t r i e s .  
But attached you w i l l  f i n d  the  information contained i n  the HAZARDLINE 
and TOXLINE databases. 
l e v e l  of 4; t h i s  corresponds t o  an expected le thal  dose of 50-500 mg/kg 
for  inges t ion .  In  the HAZARDLINE database, under t h e  c l o t h i n g  category, 
repeated or prolonged s k i n  exposure is not recommended, a l though no data  
is ava i l ab le .  S imi l a r ly ,  a l though there are no s tandard  requirements  
for eye p ro tec t ion ,  s k i n  washing, or c lo th ing ,  minimal p recau t ions  are 
advised. I n  bur l abora tory  we w i l l  use these minimal requirements:  
laboratory coat, eye p ro tec t ion ,  and a v a i l a b i l i t y  of water f l u s h i n g  
inc lud ing  an eye-wash s t a t i o n .  Immediate washings of t h e  hand w i l l  
always be done as prescribed I n  the experimental protocol. 
have not  yet found specific exposure l e v e l s  t o  ZnS for s k i n .  
p r imary  danger seems t o  be v i a  inges t ion  or possibly i n h a l a t i o n  exposure 
routes. 

The check by 

TOXLINE lists the compound a8 hav ing  a t o x i c  

To date, we 
The 

Prior t o  p a r t i c i p a t i o n  i n  a se t  of experiments, a small q u a n t i t y  of 
particles w i l l  be placed on the  s u b j e c t ' s  hand t o  see i f  there might be  
any a l l e r g i c  response t o  the chemical. 

Prior t o  a p a r t i c u l a r  experiment ,  t he  sub jec t ' s  hand w i l l  be examined 
under a magnifying g l a s s  t o  check t h a t  there are no v i s i b l e  breaks i n  
t h e  sk in .  
t ha t  experiment u n t i l  their  s k i n  has healed. 
check hia/her hands aPter  exposure under magnification t o  check f o r  a n y  
a c t u a l  physical  damage as a result of the experiment. 

Such breaks would prec lude  the subject ' s  p a r t i c i p a t i o n  i n  
Also, the  s u b j e c t  can 
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5. Total contact time of the subject 's hand with the particles will be 
' short ,  less than  90 seconds. 

6. The quantity expected t o  be transferred t o  a hand w i l l  be minimal. 
Assuming a 100% t ransfer  of particles t o  t h e  hand over the to t a l  hand 
area (including a r e a  which w i l l  not ac tua l ly  touch the surface),  w e  
estimate no more than 100 mg would be t ransferred t o  a hand. I n  many 
experiments involving a sensitive detection method such as  the case of 
fluorescein, l esser  amounts could be used. 

If we receive more information on the toxicology consequences of these 
compounds, we w i l l  p a s s  t h i s  along t o  you. Meanwhile, we would appreciate a 
committee review as soon as possible so that  we can begin our experiments. 
A separate operation s a f e t y  procedure (OSP) is not planed for t h i s  
experiment because t h e  hazards are coverd under t h e  Building 253 OSP. I f  
you have questions or require additional information, please l e t  me know. 

Arthur H. Blermann 
Special  Projects Division 
Hazards Control Department 

AHB:beb 

Encls: 

cc: J. S.  Johnson, LLNL 
Harvey L e e ,  SAN 
Fred Hatch, LLNL 

0 0 2  I t 121 . _.  . .  _. . , 
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I X .  TRANSPORTATfON DATA 
)Ro1EI nIl?rID MlL: m 

. t  

--------*- 
X.  REFERENCES ------------ 

1) ne k r c k  Irln, 10th El. b y ,  Irr Jay: Wtt rJ O., IK., 1983 
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FISHER SCIENTIFIC EHERGENCY CONTACTS DATE: i w i w a 6  
CHEnICAL DIVISION GASTON 1. PILLORI PO NBR: M 8 A  
1 REAGENT LANE (201) 796-7100 ACCTl 474907-01 
FAIR LAWN WJ 07410 INDEX1 N/A 
( 2 0 1 )  796-7100 CAT NO: 272 

THE INFORKATION BELOU IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAILABLE TO US. 
RERCHANTABILITY OR AisY OTHER WARRANTY, 
SUCH INFORIIATION, AND YE ASSUnE NO LIADILITY RESULTINO FROM I T S  USE. USERS 

HOULVER, WE MAKE NO YARRANTY OF 
EXPRESS OR IRPLIED, NITH RESPECT TO 

SHOULD MAKE THEIR OUN I~VESTIGATIONS TO DETER?IINE THE SUITABILITY O f  THE 
INFORHATION FOR THEIR PARTICULAR PURPOSES. 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ w ~ ~ ~ . ~ ~ ~ - w - w ~ ~ ~ ~ w ~ ~ ~ - w ~ ~ ~ w ~ ~ w ~ ~ ~ ~ w ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~  

SUBSTANCE IDEMTIFICATION 

0 0 2 1  1151 
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MMZINC SULFIDEHM PAGE 02 OF 04 
, F I R E  AND EXPLOSION HAZARD1 

NEGLIGIIILE F I R E  AND NEGLIGIBLE EXPLOSION HAZARD I N  DUST FORfl W E N  EXPOSED TO 
HEAT OR FLAME. 

FLASH POINT; NONCOMBUSTIBLE 

FIREFIGHTINO t lEDIA I  
DRY CHmICAL, CARBON DIOXIDE, HATER SPRAY OR FOAW 
(1981 EtlERGENCY RESPONSE GUIDEBOOKI DOT P 3600.3). 

FOR LARGER FIRES, USE WATER SPRAY. FOG OR ALCOHOL FOAM 
(1984 EMERGENCY RESPONSE GUIDEDOOK, DOT P 5800,31. 

FIREFIGHTINO* 
NO ACUTE HAZARD. NOVE CONTAINER FROt! F I R E  AREA I F  POSSIBtE. A V O I D  BREATHINO 

* VAPORS OR DUSTS; KEEP UPWIND. 

CARCINOGEN STATUS: NONE. 
ZINC SULFIDE I S  BELIEVED TO BE OF LOW TOXICITY. 

I ~ 

_ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ w ~ ~ ~ ~ ~ w ~ ~ ~ ~ . ~ ~ ~ w ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ w ~ ~ w w ~ ~ ~ ~ w ~ ~ ~ ~ ~ ~  

HEALTH EFFECTS AND FIRST A I D  

INHALATION1 ' IRRITANT. 
ACUTE EXPOSURE- HIGH CONCENTRATIONS OF Z I N C  DUST HAY PRODUCE IRRITATION, 

DYSPNEA, AND COUGHING. 

CHRONIC EXPOSURE- HAS NOT BEEH REPORTED IN HUSUHS. 

ARTIF IC IAL  RESPIRATION. 6LT MEDICAL ATTENTION, 
FIRST AID-  REMCVE FROR EXPOSURE. I F  BKEATHINB HAS STOPPED, PERFORM 

SKIN  CONTACT: 
IRRITANT, 

ACUTE EXPOSURE- DIRECT CONTACT HAY CAUSE IRRITATION, REDNESS8 AND PAIN. 

CHRONIC EXPOSURE- REPEATED OR PROLONGED EXPOSURE TO Z INC SALTS HAY CAUSE 
DERnATITIS UITH ERYTHEnATOUS, PAPULAR8 AND GRANULOMATOUS REACTIONS I N  
REACTXONS I N  SUSCEPTIBLE INDIVIDUALS. 

EVIDEN'ZE OF CHEMICAL REMINS (APPROXItlATElY 15-20 HINUTES). GET MEDICAL 
IIEDICAL ATTENTION. 

w 

FIRST AID- NASH AFFECTED AREA WITH SOAP OR M I L D  DETERGENT AND WATER UNTIL NO 

' EYE CONTACTZ 
IRRITANT. - ACUTE EXPOSURE- DIRECT CONTACT NAY CAUSE REDNESS, PAIN, BLURRED VISION, - AND CONJUHCTIVITIS. i 
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r r m c  SULFIDEMM PAGE OS O F  04 
C H R O N I C  EXPOSURE- REPEATED OR PROLONGED EXPOSURE NAY CAUSE C O H J U C T I V I T I S .  

F I R S T  AID-  MASH E Y f S  IH?IEDIATELY WITH LAROE AMOUNTS O F  UATERI OCCASIONALLY 
L I F T I M G  U P P E R  A M 0  LONER LIDS. 
CAPPROXIHATELY 15-20 HINUTES) .  

U N T I L  NO E V I D E N C E  O F  C H M I C A L  R o r U I W S  

INGESTIONt 
ACUTE EXPOSURE- INGESTIOH MY CAUSE NAUSEA, VORITINO. AND DIARRHEA. 

R E A C T I V I T Y *  
STABLE UNDER NORHAL TEMPERATURES AND PRESSURES.  

I H C O M T A T I b I L f T I E S ~  
VIOOROUS REACTION U I T H  I O D I N E  HOHOCHLORIDE. 

DECOPIPOSITXOM~ 
THERMAL D E C O H P 0 S I T 1 0 H  HAY RELEASE T O X I C  FUHES OF ZIWC O X I D E  OR TOXIC O X I D E S  
OF SULFUR.  

P O L Y H E R I Z A T I O N  8 
HOT KMOUH TO OCCUR. 

OCCUPATIONAL S P I L L 8  
W E E P  U P  AND P L A C E  I N  S U I T A B L E  <FIBERBOARD),  CONTAINERS FOR LATER D I S P O S A L .  

R E S P I R A T O R :  
SO HWM3- H I G H - E F F I C I E N C Y  PARTICULATE R E S P I R A T O R .  

S U P f L I E D - A I R  RESPIRATOR.  
SELF-CONTAINED BRE&THING APPARATUS. 

0 

250 HG/MS- HIGH-EFFICENCY PARTICULATE RESPIRATOR YITH A W L L  FACE- 
P I E C E .  

-., 1 : 

0 0 9  I Ilr11 -. - - . .; , /  
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r r m c  SUFIDEW PA6E $4 OF 64 
5UPFLfED-AIR RESPIRATOR UITH A FULL FACEPIECE, HELMET, OR 

HOOD 
SELF-CONTAINED BREATHINO APPARATUS YITH A FULL FACEPIECE. 

2500 I l W I l S -  TYPE C SUPPLIED-AIR RESPIRATOR OPERATED I N  PRESSURE- 
DEHAND OR OTHER POSITIVE PRESSURE OR CONTINUOUS-FLOW 
RODE. 

FIREFIGHTING- SELF-COHTAINED BREATHINO APPARATUS WITH A FULL FACEPIECE 
OPERATED IN PRESSURE-DWAXD OR OTHER POSITIVE ?RESSURE NODE. 

CLOTHING 8 
MPLOYEE KJST WEAR APPROPRIATE PROTECTIVE CLOTHINO AHD EQUIPRENT TO PREVENT 

8LOVES * 
PROTECTIVE GLOVES ARE NOT REQUIRED BUT RECOIIMEWDED. 

REPEATED OR PROLONGED SKIN CONTACT HITH T H I S  SUBSTANCE. 

EYE  PROTECTION^ 
EHPLOYEE MUST UEAR SPLASH-PROOF OR DUST-RESISTANT SAFETY WGGL€S AND L 
FACESHIELD TO PREVENT CONTACT WITH THIS SUBSTANCP. 

W E R E  THERE I S  ANY POSSIB IL ITY  THAT AN EnPLOYEE'S EYES MAY BE W S E D  TO 

t tU lEDIATE WORK AREA FOR WERGEHCY USE. 
T H I S  SUBSTANCEr THE EHPLOYER SHALL PROVIDE AM EYE-UASH FOUMTAIN WITHIN THE 

AUTHORIZED - A l l I E D  FISHER 3 C I E N T I F I C  
CREATION DATES 0 2 ~ 2 v a s  - R E V I S I O N  DATE: 0 4 0 2 6 ~ 5  

-ADCITIONAL INFORNATION- 
THE INFORHATION BELOW I S  BELIEIIED TO BE ACCURATE AND REPRESENTS THE BEST 
IWFORHATION CURRENTLY AVAILA ILE  TO US. HOWEVER, WE HAKE NO UARMNTY OF 
P!ERCHAWTABILITY OR ANY OTHER UARRANTY, EXPRESS OR I W L I E D I  UITH RESPECT TO 
SUCH IWFORMATION~ AND WE ASSWF NO L I A B I L I T Y  RESULTING FROn I T S  USE. USERS 
SHOULD HAKE THEIR OUM INVESTIGkTIOHS TO DETERMIWE THE S U I T A b I l I T Y  OF THE 
INFORMATION FOR THEIR PARTICULAR PURPOSES. 

.. 
. -  

e 



AN 
CN 
SY 

RN 

PD 

EL 

IC 

CL 

u 
0 
w - 
OJ 

a 

1 
KCESSION NUMBER: 9 7 .  8 6 8 9 .  
CHEHICAL NAHEI aLPHA-z1tic *SULFIDE.* 
SYNONYHSf WURTZITE. *ZINC* *SULFIDE.* *ZlNC* *SULFIDE* ( Z N S ) ,  fiLEALITH. 
C.1. PIGHENT WHITE 7 .  IRTRCIN 2 s  ShCHTOLITH. SACHTOLITH HD-S. * Z I N C *  
MONDSULFIDEs 
ChS N U H B E R :  1314-98-3. 

REG. TOXIC NUFIBER! NONE. 

CHEilICAL FORHULA8 SZN. 

PHYSICAL DESCRlPfION~ 
A 

COLORLESS CRYSTALS. 

WOL WTI 97 s 43 
BOILING PT; 2165 F SUBLIMES 

FLASH PfS N/A 
V4POR PRE6: N/A 
MELT PT: 3892 F 
UEL IN A I R S  
LEL IN A I R :  
WEC IN 6 I R I  
SPEC GRAVITY 3.98 
VAPOR DENSITYI 
ODOR THRESHOLD# 
OCTANOLIWATER CO-EFFICIENT# 

SOLUBILITYJ e . e e e m  D 

PERHISSABLE EXPOSURE; 
NONE ESTABLISHED 

PERSISTENCE 3 
CERCLA HAZARD RATINGS - TOXICITY i - IGNITABILITY e - REACTIVITY e - 
OSHA STANDARD 29CFR1918.1208 HAZARD COHHUNICATION REQUIRES CHEHICAL 
HANUFACTURERS AND IMPORTERS TO ASSESS THE HAZARDS O F  CHEHICALS WHICH 
THEY PRODUCE OR IFIPORT, AND ALL EHPLOYERS HAVING WORKPLACES IN THE -.. 1 

THROUGH 3 9 ,  T O  PROVIDE INFORMATION TO THEIR EPIPLOVEES CONCERNING 
HAZFlRDOUS CHEHICALS EY BEANS OF HCIZARD COHHUNfCAfION PROGRAH 
INCLUDING LABELS, HEITERIAL SAFETY DATA SHEETS, TRAININOF AND ACCESS 
T O  WRlTTEN RECORDS 48FR53288 11/25183 FOLLOWING O S H A  STANDhRDS 

NANUF~WURINO DIVISION, STANDARD INDUSTRIAL CLASSIFICATION CODES ze 

APPLICABLE TO SUBSTANCES LISTED 29CFR1910, OTHERUISE ADVISE. 
- - ~  _ _  . .. - 

DANGEROUS EXPOSURE: 
NONE SPECIFIED 

COLORLESS CRYSTALS 

INCOMPAT IEILl TIES! 
THERMAL DECOHPOSITION PRODUCTS ARE HCltCIRDOUS AND/OR T O X I C ,  . . Y  5 

CLOTHING; 
NO NZUSH/OSHA DATA; RECOWHEND 
PREVENT REPECITED OR PROLONGED SKIN CONTACT 
WEAR IHPERVIOUS CLOTHING 
WEAR GLOVES 
WEAR FACESHIELD ( 8  INCH HINIWUMI 
PLACE CONTN'4INATED CLOTHING IN CLOSED CONTAINERS FOR STORAGE WN'IIL 
LAUNDERED OR DISCClRDED 
IF CLOTHING IS TO BE LFIUNDERED, INFORH PERSON PERFORHING OPERfiTION 
OF CONTAHINANT'S HAZARDOUS"OROPER7IES. 



I +. . - - - . -  - - .  
UFAR EYE PROTECTION TO PREVENT1 

NO STANDARD REQUIREHENTr BUT ADVISE EYE PROTECTION TO 
PREVENT REASONABLE PROBABILITY OF EYE CONTACT. 

ERPLOYEE SHOULD WASH: 
NO STbNDARD REQUIREMENTP BUT C4DVISE UCISHING 
PROHPfLV WHEN SKIN BECOMES CONTNlINATED. 

WORK CLOTHING SHOULD BE CHANGED DAILY: 
NO STANDARD REQUIREHENT I BUT ADVISE CHANGING 
IF 11 IS REASONABLY PROEABLE THAT CLOTHING IS CUNTAHINATED. 

R E H O V E  CLOTHING: 
NO STANDARD REOUIREMENT, BUT CIDVISE REROVINO 
IMWEDIATELY IF If IS NON-IMPERVIOUS AND BECOMES CONTAWINAfED. 

THE FOLLOWlNG EQUIPMENT SHOULD BE FIVAILABLEI 
NO NIOSH/OSHA DATA, ADVISE1 
EYE-WCISH FOUNTAIN WITHIN IflHEDfATE WORK AREA WHERE EHPLOYEES’ EYES 
Why BE EXPOSED TO SUBSTANCE QUICK DRENCHING FhCXLITIES WITHIN 
IHHEDIATE WORK CIREA WHERE EHPLOYEES MAY BE EXPOSED TO SUBSTANCE. 

RESPIRAfOR SELECTION (UPPER L I B I T  DEVICES PERM1TTED)S 
NO SPEC ADVISE 

RP 

- DUST HASK 
WITH A FULL FACE-PIECE 

HIGH LEVELS - SELF-CONTAINED BREATHING APPARATUG 
WITH A FULL FACE-PIECE - . 

FIREFIGHTING - SELF-CONTAINED BREATHING APPARATUS 
WITH A FULL FACE-PIECE 
OPERATED IN PRESSURE-DEBAND OR POSITIVE-PRESSURE HOD€ 

WS 
HEOICAL SURVEILLANCEI 
NO NIOSHIOSHA DATA; ADVISE? EKG RECORMENDED IF EMPLOYEE TO WECIR 

GENERAL MEDICAL HISTORY. 
49CFR717 RECORDS AND REPORTS OF ALLEGATIONS THAT CHEHICAL SUBSTANCES 
CAUSE SIGNIFICANT hDVERSE RECICTXONS TO HEALTH DR THE ENVIRONHENT 
T O X I C  SUBSTCINCES CONTROL ACT CTSCA) SECTION 8 ( C )  RULE REQUIRES 
WANUFACTURERS CIND CERTAIN PROCESSORS OF CHEMICAL SUBSTANCES AND 
HIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE RECICTIONS TO 

(EFFECTIVE DATE CORRECTION). 
PHYSICIAN E X M I N R T I O N  INDUSTRIAL EXPOSURE HISTORY. 
PRE-PLWEMENT AND ANNUAL EXAHS. 
REDICAL WARNING FOR REFUSAL OF MEDICAL EXAHINATION. 
CENTRAL NERVOUS SYSTEM TESTS, PERIPHERAL NEUROPATHY. 
PULHOFJARV FWNCT IONS. 

KIDNEY FUNCTION. 

FULL-FRCE RESPZRATOR. 

EMPLOYEE HEALTH FOR 38 YEARS 48~~38187 e m 2 m  48~~39225 ~ 3 ~ 8 3  

RESPIRATORY HISTORY. 

. ‘,CENTRAL. NERVOUS SYSTEW EXAHINATION. 
RE 

ROUTE OF ENTRY! 
3 NJHC\LAT 1 ON . 
TARGET ORGANS: 

TO 

CENTR4L NERVOUS SYSTEM. KIDNEYS. LUNGS. RESPIRATORY SYSTEH. 
0 0 2  1 1 8 0 .  

N w 
1 n 

m 
CL a m 
I 

F7 
2 m 
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SYRPTOHGt 
HUGCULAR t ORGAN RESPONSIBLE FOR HOT I ON ( SC8 1 19 1 1 
PAIflp SUFFERING, EITHER PHYGICAL OR HEMAL (SC8182). NERVOUSNESS, 

STONFICH (SC8115) .  VOHITINGI PERTAINING 10  NAUSER (6C81663. 
DIARRHEA, UNCONTROLLED LOOSE BOWELS ( S C 8 8 4 6 ) .  ~ N O R E X I A P  DIHINISHED 
APPETITE (SC0886). 
CENTRFIL NERVOUS SYGTEMt PERTAINING T O  NEURAL BODY SYSfEM (SC8828) i  
DEPRESSION, DECREFlSE IN fiC?IVITY/FUNCflON (SCB043). V E R T I G O I  

LARYNGEAL, OF THE UPPER 1HROAT (SC8097)I 

RESPIRATORY, PERTCIINING TO THE LUNGS (6C@142)I 
EDEWA, FLUID RETENTION UITH SWELLING (SCB181). BRONCHITIS, INFLAMED 

' 

STC\TE OF UNREST, UNEASINESS (6C9118)*  NAUSEClt SICKNESS AT THE 

FEELING OF WHXRLING MOTION (SC8163) .  

 SPA^ CONVULSIVE HUSCULAR CONTRACTION ( s c e i m .  

BRONCHIAL HUCOUS HEPIBRANES (scwm. FEVER, BODY TEMPERATURE ABOVE 
NORMAL (SCQB67). PNEUMONIA, ACUTE INFECTIOUS DISEASE OF LUNGS 
(SC0136) .  
RESPIRATORY, PERTAINING TO THE LUNOS (SC8142) t  

THE KZDNEY ISC8228)e HYPOTHERMIat LOWERED BODY TEMPERATURE 1SC0211). 
DISE~SE, PATHOLOGICAL CONDITION (sce314). KIDNEY DAMAGE, INJURY TO 

WEAKNESS, LACK OF STRENGTH (6C0167)m CYCINPSIS, DARK BLUE/PURPLE 
SKIN COLOR (SC9838). DYSPNEA, DIFFICULTY IN BREATHIN0 (SCB852). 

FIRST AID. 
FA 

( 1  OF 8 )  
IF THIS CHEHXCAL GETS INTO THE EYES, IHHEDIATELV WASH THE EYES U I T H  - 
LIDS. GET MEDICAL ATTENTION IHREDIATELY, CONTACT LENSES SHOULD NOT 
BE WORN WHEN WORKING WITH THIS CHEHICCILe 

5 LARGE AMOUNTS OF WOTER, OCCASIONALLY LIFTING THE LOWER CIND UPPER 

( 2  OF 8 )  
IF T H f 6  CHEMICAL GETS ON THE SKI;(, IRWEDIATELY UASH CONTAMXNATED 

CLOTHfNGv IflMEDIATELY REHOVE CLOTHING k UASH SKIN WITH SOAP OR HXLD 
6KIN WITH SOAP OR MILD DETERGENT t WATER, IF THIS CHEMICCIL SOAKS 

DETERGENT & WRTERe GET HEDICAL ATTENTZON PRONPTLY. 

(3 OF 8 )  
IF CI PERSON BREATHES IN LC\RGE AHOUNTS OF THIS CHEMICAL, HOVE THE 

PERFORM ARTIFICIAL RESPIRATION. KEEP THE AFFECTED PERSON WARM AND 
EXPOSED PERSON TO FRESH AIR AT ONCE, IF BREClTHING HAS STOPPED 

AT REST. GET HEDXCCIL ATTENTION AS SOON AS POSSIBLE. 

( 4  OF 8 )  
UHEN THIS LIQUID CHEHICAL HAS BEEN SWALLOWED AND THE PERSON IS 
CONSClOUSt IHHEDIATELY GIVE THE PERSON LARGE WCLNTlTIES OF WFITER TO 

MEDICAL 4TTENTION IMMEDIATELY. (IF HILK IS IMMEDfATELY AVAILABLEi 
DILUTE THE CHEMICAL. DO NOT ATTEHPT TO HAKE THE PERSON VOMIT. GET 

GIVE THE PERSON HILK INSTEAD OF WATER.). 

( 5  OF 8 )  
SNGfSTED SALTS OF ALUMINUR, COPPERi NIGgEL# .TIN, AND *ZINCS* EHERGENCY 
TREATMENT - DILUTE WITH WATER OR MILK. REHUVE BY GASTRIC LCIVAGE 
UNLESS PATIENT IS VOMITING. ANTIDOTE FOR COPPER AND *ZINC* GALTSt 
GIVE ChLCIUW DISODXUM EDETATE ORALLY AND INTRAVENOUSLY. 
PENICILLAMINE IS EFFECTIVE FOR COPPER POISONING. FURTHER TREATMENT 

O TRECIT HYPOTENSION. RELIEVE IRRITATION BY GIVING ?!ILK OR 
c1 CORNSTARCH BY DISSOLVING i e  GRRHS CORNSTARCH OR FLOUR IN i LITER OF 

WFlfER. REPLlFICE FLUIDS WITH 5X DEXTROSE IN SALINE. KEEP PATIENT - UARM AND QUIET. RELIEVE P4IN WITH HEPERIDIN€ OR MORPHINE, 
llcI (MEDICATION HUST BE GIVEN BY QUALIFIED MEDICAL PERSONNEL) SPECIAL 

- POISONINGfi ilTH ED.). - .  . TREATPENT - TREAT ANURIA OND LIVER DAHAGE. (DREISEOCH, HANDBOOK OF 



ko  u r  Y I  

GTOHACH TUBE.‘ LAY PATIENT ON ONE SIDET WlTH HERD LOWER THAN UA16T- 
IHHOBILIZE U STRUGGLING PATIENT WITH A SHEET OR BLfiNKETm MECSSURE 

, OCISTRIC LAVAGE - GIVE PCITIENT GLASS OF WhTER PRlQR TO PASSING OF 

DISTANCE ON TUBE FROH MOUTH T O  EPIGhSTRlUH, HFIRK TUBE WITH INDELIBLE 
WARKXNG OR TAPE, REROVE DENTURES AND OTHER FOREIGN OBJECTS FROM 

THE CHIN, PASS TUBE OVER TONGUE AND TOWARD BACK OF THROAT WITHOUT 

TUBE REACHES LEVELS OF TEETHi DO NOT FORCE, BUT REHOVE TUBE 4ND 

HDUTH. OPEN HOUTHt USE G A G  IF NECESSARY, E X T E N D  HEFID BV LIFTING 

EXTENDING HEAD OR NECK. IF OBSTRUCTSON IS MET BEFORE THE HCIRK ON 

REPEAT PROCEDURE UNTSL TUBE PASSES T O  HARK, PLhCE END OF TUBE IN 
GLMS OF w m R .  IF TUBE IS OBSTRUCTED WHEN INTRODUCED ABOUT HALFWAY 
TO THE HARK, XT WAY HAVE ENTERED TRCICHEA. AFTER TUBE IS PLACED IN 
STOHACH, ASPIRATE FIRST T O  REMOVE STOWACH CONTENTS BY XRRIGAfION 
SYRINGE. SAVE STOMACH CONTENTS FOR EXARINATIONP AND REPEAT 
INTRODUCTION AND u1THmAwaL OF 1 e e - m  ML UARR WATER UNTIL AT LEAST 
3 LITERS OF CLEAR RETURN ARE OBTAINED. USE ACTIVATED CHARCOAL AT 
BEGINNING OF LAVAGE TO AID IN POISON INACTIVATION. LEAVE 50 GRAMS 
OF CHARCOhL SUSPENDED IN WATER IN THE STOWACHs ZF INTRODUCTION AND 
REMOVAL OF LAV(IOE FLUID BY GRAVITY REQUIRES RORE THAN FIVE MINUTESr 
ASSI8T WITH ASEPTO SYRINGE, PREVENT IISPXRATION WITH CUFFED 

OF EPIGASTRIUM WHILE BTORACH TUBE IS BEING ASPIRATED HAY &ID IN 
ENDOTRACHEAL TUBE. AVOID GIVING LARGE QUANTITIES OF WATER. MQSSFIGE 

POISON REHQVALa IF PATIENT COPIATOSEt I N T U B A T E  TRACHECI WITH CUFFED 
ENDOTRACHEAL TUBE. SUCCINYLCHLORINE MAY BE ADHINISTERED BY E 

E 
a” 

WALIFIED WEDICCIL PERSONNEL TO E M €  INGERTION DF TRACHEFIL CATHETER 
VI 

ch 

(D 

I 

PRIOR TO PASSAGE OF STOMACH TUBE. (DREISBACH, HANDBOOK OF 
POISONING, 1lTW ED-). 

( 7  DF 81 

SODIW BICARONATE, 5 G EVERY 1-2 HOURS AS NECESSARV TO HAINTAIN AN 
ACUTE RENCIL FAILURE TREAT 6HOCKs FOR HEHOLYTIC R E M T I O N S B  GIVE 

ALKALINE WINE. (HEDICATION NUST BE GIVEN BE PUALlFIED HEDICAL 
PERSONNEL) (DREISBACH, HANDBOOK OF PQISONING~ 1tTH ED.). 

<8 OF 85 FI 
LIVER DAHAGE - REHOVE FROW EXPOEURE TO ClLl CHEMICALS AND DRUGS. E 
WLIINTAIN COMPLETE SED REST. A V O I D  ANESTHESICI OR SURGICAL PROCEDURES. 
AVOID DEHYDRATION OR OVERHYDRATIONm IF VOHITING SEVERE AND ORAL 
FLUIDS NOT RETAINEDi REPLACE VOWITUS WITH AN EQUhL QUANTITY QF tee% 

OF 5% DEXTROSE OR INVEST SUGAR IN NORMAL SALINE PLUS 1-3 LITERS OF 

E 
DEXTROSE I N  NORRAL SALINE. IN RENAL FUNCTION ADEQUATE, GIVE 1 LITER 

lex DEXTROSE OR X N V E R ~  SUGAR I N  DISTILLED WATER INTRAVENOUSLY EVERY 
TWENTY-FOUR HOURS. (DRESSBACH, HANDBOOK OF P O I S O N I N G ,  11TH ED.). 

DT 
SPECIAL DlAGNOSTlC TESTS AND INDEXES OF EXPOSURE: 
IF SYHPTOHS OF CENTRfiL NERVOUS SYSTER OCCUR# OBTAIN BLOOD GLUCOSE 
AND RECTAL TERPERATWRE. PERFORH COMPLETE NEUROLOGIC EXAMINATION AND 
ANY OTHER SPECIFIC NEUROLOGIC TESTS AS APPLICABLE. 
PULMONARY FUNCTION. 
SERUM THIOCYANATE. 

RS 
REGULATORY STATUS. 

< I  OF 10) 
o OSHA STANDARD 29CFR1916.1290 HCIZARD COHHUNICATION REQUIRES CHEMICAL 
h MNUFACTURERS AND IHPORTERS TO ASSESS THE HhZARDS OF CHEHICALS WHXCH 
Iv THEY PRODUCE OR I H P O R T ,  FIND ALL EHPLOVERS HAVING UORKPLACES IN THE - WANUFMXURING DlVISIONi STANDARD INDUSTRIAL CLASSIFICATION CODES 28 

THROUGH 39r TO’PROVIOE INFORMATION T O  THEIR EHPLOYEES CONCERNING 
ao HAZARDOUS CHEMICALS BY MEANS OF HAZARD CONHUNICATION PROGRAM 
h, INCLUDSNG LABELS, HATERIAL SFIFETY DATA SHEETS, TRfiININGt AND CICCESS 

-.- 

TO WRI’ITEN RECORDS 48FR53280 11/25/83 FOLLOWING OSHA STANDARDS 
APPLICAELE T O  SUBSTANCES LISTED 29CFRi918t OTHERWISE MIVISE. 



I : - 

( 2  OF l e )  
OSHA GTANDCIRD 29CFR191Q.94 V E N T I L A T I O N  OSHCI STANDARD 29CFR1910.134 
RESPIRATORY PROTECTION. 

(3 OF l e i  
06HA GTCINDARD 29CFRl918.28 ACCESS T O  EHPLOYEE EXPOSURE AND MEDICAL 
RECORDS. 

( 4  OF 10) 
0SHO STANDARD 20CFRi919m132 PERSONfit PROTECTIVE EQUIPMENT. 

( 5  OF 19, 
OSHA STANDFIRD 29CFR1019m141 SANITATION. 

(6 OF l e >  
OSHh STANDARD 29CFRl918m15i HEDXCAL SERVICES AND FIRST AID. 

( 7  OF 19) 
OSHA STANDARD 29CFR1?16,133 EVE AND FACE PROTECTION. 

( 8  OF 163 
49CFR717 RECORDS AND REPORTS OF CILLEGAT IONS THAT CHERlChL SUBSTANCES 
C W S E  SIGNIFICANT C\DVERSE R E A C T I O N S  TO HEhLTH OR THE ENVIRONMENT 
REQUIRES HANUFKTURERS &NO CERTAIN PROCESSORS OF CHEHICCIL SUBSTANCES 

HEALTH OR THE ENVIRONMENT ALLEGED TO HAVE BEEN CNJSED BY CI SUBSTANCE 
OR MIXTURE. EPA HAY INSPECT AND REQUIRE REPORTING OF SUCH RECORDS. 

E 
AND RIXTURES TO KEEP RECORDS OF SIGNIFICANT ADVERSE REACTIONS TO c, 

4 8 ~ ~ 3 8 1 7 8  e 8 / z z m .  

P 

v) 
C 
F 
HI w a 
(D 

( 9  OF le, I 
SUBSTANCE SUBJECT TO REQUIRERENTS OF GENERAL INDUSTRY S4FETY ORDER 
(GISO) 5194 OR T I T L E  8 OF CALIFORNIA ADWINSTRhTIVE CODE AND DIVISION 
5 ,  CHCIPTER 2.5 OF C A L I F O R N I f i  LABOR CODE. 

(16 OF 10) 
SUBSTANCE LISTED HAZARDOUS STATE OF CRLfFORNfA 4DHINISTRATZVE CODE 
TITLE 22. SOCIAL SECURITY DIVISION 4. ENVIRONHENTAL HEALTH CNFIPTER 
38. HINIPlUt! STQNDARDS FOR HANAGEMEN7 OF HAZCIRDOUS AND EXTREMELY 

t 
rH 
3 

HCIZCIROOUS WMTES. 
CT 

DOCURENTS SAVED FOR EMPCOVEE RECORDS: 
NO FEOERFIL AGENCY REOUIREHENT, BUT DUE TO HFIZARDOUS NATURE OF 
SUBSTANCE, ADVISE FOtLOWfNG~ 
HEALTH STATUS CLASS IF ICAT ION. 
OSHA RESPIRATOR CERTIFIC4TION 29CFR1918.134. 

EWPLDVEE H A t h R D O U S  HATERSQLS EDUCA7lON RECEIPT. 
DEPARTHEN? OF TRANSPORTATION I F  OPERATES HEAVY EQUIPHEN7. 

EHPLOYEE MEDICfiL RECORDS RECEIPT T O X I C  SUBSTANCES CONTROL ACT (TSCA) 
SEC’IIUN 8 ( C )  RULE REWIRES HANUFACTURERS AND CERTAIN PROCESSORS OF 
CHEHXCAL S U B S T A N C E S  AND MIXTURES TO KEEP RECORDS OF SIGNIFICANT 
ADVERSE REKTIONS TO EHPLOYEE HEALTH FOR 38 YEARS. CONTACT? JACK P. 

HEDICAL WQRNIN6 REQUIRED FOR H E D l C f i L  EXClR REFUSAL SIGNED BY 

PICCARTHY, OFFICE OF TOXSC SUBSTANCES, E m  w e e ~ 2 4 - i 4 8 4 .  4 8 ~ ~ 3 8 1 7 8  
8/22/83. 

EMPLOYEE s 
LS 

LEAKS, SPILLS, FIRE AND EVACUATION PROCEDURES. 
. ,  
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DEPARTHENT OF TRANSPQRTATION HAZARD CLASS 
49CFRl72mlel HAZARDOUS ?lATER%ALS T(IBLE 

NPT LISTED 

INTERGOVERNWENTAL WARITIHE ORGANIZATION HAZARD CLASS 
49CFRl72mle2 OPTIONAL HAZARDOUS HC\TERIALS TABLE 

NOT LISTED 

WASTE DISPOSAL. 

N 
FL 

t l  OF 1) 

E 
F 

THIS HATERIAL NOT LISTED AS HFIZAROPUS SUBSTCINCE~ as DEFINED IN 
fll 

SECTll@l(L4) OF THE COtlPREHENSIVE ENVSRONHENTAL RESPONSE, 
COMPENSATION, ALICIBXLITY ACT (CERCLA) OF 1988r PURSUANT TO ONE OR 

m 
WORE OF THE FDLLOWlNO! a 

CL 

SECTION 31 

7 

PARAGRAPH 
COMPENSATX 

CN (11 
SY ( 1 3  
6 V  (1)  

1(B 

ON 9 

* FEDERfiL UATER POLLUTION CONTROL ACT (FWPCfi) 
H P ) ( A )  * SOLID WASTE DISPOSAL ACT SECTION s e i  

* TOXIC SUBSTANCES CONTROL ACT (TSCA)  SECTION - ,  

* CLEAN WATER ACT (CWA) SECTION 397(A) * CLEAN A I R  ACT tCAcI) SECTION 112 

* CONPREHENSIVE ENVXRONMENTAL RESPONSEt 
1 AND LIABILIT ACT (CERCLA) SECTION 182 
SENTENCE NS-WORD 

0 

2 4 
3 3 
4 3 

END OF REPUEST 

END OF DOCUMENTS IN LIST,! 

0 0 2  I l 8 4 l  . - .. .i. 



HSN - 5802 
DATE - 850522 
HLEN - 8343 
NAME - ZINC SULFIDE 
RN - 1314-98-3 
SY - ZINC SULFIDE CZNSI 
SY - PILEkLITH 
SY - IRTRAN 2 
SY - ZINC MONOSULFIDE 
MF - S-ZN 
MMFG - PPTD ZINC SULFIDE OF COMMERCE USUALLY CONTAINS 15-20% WATER OF 

HYDRATION. THE DRIED PPT MAY HAVE BEEN HEATED TO 725 DE0 C IN 
ABSENCE OF AIR TO OBTAIN SUBSTANTIAL CONVERSION TO WURTZXTE, THE 
FORM PREFERRED BY PIGMENT INDUSTRY. CMERCK INDEX 9TH ED 1976 , p.  
13101 

CHAWLEY. CONDENSED CHEM DICTNRY 9TH ED 1977 , p. 9421 

CALCINATION; PASSAGE OF HYDROGEN SULFIDE INTO AN AQUEOUS 
SOLUTION O F  A ZINC SALT CSRI 3 

FORM - GRADES: TECHNICAL; CP, FLUORESCENT OR LUMINOUS; SINGLE CRYSTALS. 
CHAWLEY. CONDENSED CHEM DICTNRY 9TH ED 1977 , p. 9423 

MFS - EAGLE-PICHER INDUST, INC, SPECIALTY MATERIALS DIV, MIAMI, OK 
74354 CSRI 3 

MFS - GEN TELEPHONE & ELECTRONICS CORP, GTE PRODUCTS CORP, DIV, CHEM & 

CONTINUE PRINTING? (YES/NO) 
USER: 

MMFG - BY PASSING HYDROGEN SULFIDE GAS INTO SOLUTION OF ZINC SALT. 
MMFG - REACTION OF ZINC SULFATE WITH SODIUM SULFIDE FOLLOWED BY 

I ^  METALLURGICAL PA 18848 CSRI 3 

Y 
USE - PIGMENT FOR PAINTS, OILCLOTHS, LINOLEUM, LEATHER, DENTAL RUBBER 

[ESP IN FORM OF LITHOPONE); MIXED WITH ZINC OXIDE AS "MINERAL 
WHITE"; ANHYDROUS FORM IS USED IN X-RAY SCREENS & WITH A TRACE OF 
A RADIUM OR MESOTHORIUM SCSLT IN LUMINOUS DIALS OF WATCHES; ALSO 
TELEVISION SCREENS CMERCK INDEX 9TH ED 1976 , p. 13101 

(HYDROSULFITE PROCESS); FUNGICIDE CHAWLEY. CONDENSED CHEM DICTNRY 
9TH ED 1977 , p. 942) 

ZNS & 72% BAS041 WHICH IS USED IN FAINT, LINOLEUM & ARTIFICIAL 
LEATHER...PHOSPHOR IN X-RAY & TELEVISION SCREENS, & IN LUMINOUS 
WATCH FACES. [PATTY. INDUS HYG & TOX 3RD ED VOL2A12B,2C 1981-82 , 
p. 20383 

USE - WHITE & OPAQUE GLASS; BASE FOR COLOR LAKES; PLASTICS; DYEING 

USE - GREATEST USE OF ZINC SULFIDE IS IN MAKING LITHOPONE PIGMENT (28% 

JSE - PIGMENT, EG, FOR PAINTS, INKS, LACQUERS, & COSMETICS CSRI 3 
JSE - COMPONENT OF LITHOPONE PIGMENT (WITH BARIUM SULFATE) CSRI 1 
JSE - PIGMENT FILLER-EO, FOR PAPER, DENTAL IMPRESSION MATERIALS CSRI 1 
JSE - SEMICONDUCTOR CSRI 3 
JSE - PHOTOCONDUCTOR, EG, FOR SOLAR CELLS CSRI I 
JSE - MICRONUTRIENT IN FERTILIZERS CSRI 3 

PROD - (1978) 1.82X10+9 GRAMS (LITHOP0NE)'CSR'I 3 
PROD - (1981) ND CSRI 1 
IMPT - (1979) 7.42X10+8 GRAMS CSRI 3 
IMPT - (1981) 6.61X10+8 GRAMS CSRI 3 
ZXPT - (1979) ND CSRI 1 
ZONTINUE PRINTING? (YES/NO) 

3PAT - ND CSRI 3 C .  

N 

0 
: 

I 
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NECESSARY. CHECK ADEQUACY OF T IDAL V O L  (NORMAL= 10-15 C C I K G ) .  
/SULFUR COMPD/ CRUMFICK. POISINDEX 1975-FRESENT MGMNT 11 

CONTINUE PRINTING? (YES/NO) 
USER : 
Y 
ANTR - 

ANTR - 

ANTR - 

ANTR - 

ANTR - 

P R E V E N T I O N  OF ABSORPTION: A )  EMESIS...UNLESS PT ... COMATOSE, 
CONVULSING, OH...LOST GAG REFLEX. I F  ANY OF THESE ... PRESENT, 
ENDOTRACHEAL INTUBATION SHOULD PRECEDE GASTRIC LAVAGE WITH 
LARGE-BORE TUBE. B) ADMIN ACTIVATED CHARCOAL (ADULT: 60-100 G; 
CHILDREN: 30-60 G I .  C)  ADMIN CATHARTIC. /SULFUR COMPD/ CRUMACK. 
POISINDEX 1975-PRESENT MGMNT 11 
ORAL EXPOSURE: A) PT...MONITORED t TREATED SYMPTOMATICALLY. €3) 

STEROIDS MAY BE USEFUL. DEXAMETHASONE...SHOULD BE ADMIN EARLY I N  
COURSE OF THERAPY. /SULFUR COMPD/ CRUMACK. POISINDEX 1975-PRESENT 
INHhLATION: A )  REMOVE TO FRESH AIR. B )  MONITOR P T  FOR RESP 
DISTRESS. I F  COUGH OH DIFFICULTY I N  BREATHING DEVELOPS, EVALUATE 
FOR RESP TRACT IRRITATION,  BRONCHITIS & PNEUMONIA. C) TREATMENT 
SHOULD INCL RECOMMENDATIONS L ISTED I N  ORAL EXPOSURE SECTION WHEN 
APPROPRIATE. /SULFUR COMPD/ ERUMACK. POISINDEX 197s-PRESENT 
EYE EXPOSURE: A )  . . . / IRRIGATE/ COPIOUSLY WITH WATER FOR a LEAST 
15 MIN. E) OPHTHALMIC EXAM...PERFORMED IF I R R I T A T I O N  OR P A I N  
PERSIST AFTER 15 M I N  OF IRRIGATION WITH WATER. C) TREATMENT 

APPROPRIATE. /SULFUR COMPD/ CRUMACK. POISINDEX 1975-PRESENT 

PULMONARY EDEMA...WILL REQUIRE POS END EXPIRATORY PRESSURE. 

SHOULD I N C L  RECOMMENDATIONS L ISTED I N  ORAL EXPOSURE SECTION WHEN - 
N DERMAL EXPOSURE: A )  ... WASH EXPOSED AREA TWICE WITH SOAP & WATER. P. 

B )  PHYSICIAN SHOULD EXAM EXPOSED AREA I F  I R R I T A T I O N  OR PAIN a 
PERSISTS AFTER AREA I S  WASHED. C) TREATMENT SHOULD INCL cn 
RECOMMENDATIONS L I S T E D  I N  ORAL EXPOSURE SECTION WHEN APPROPRIATE. F 

/SULFUR COMPD/ CRUMACK. POISINDEX 1975-PRESENT MGMNT 11 CI. 

c: 
m 
a CONTINUE PRINTING? (YES/NO) m 

USER: 
Y 
HTOX - 

HTOX - 

HTOX - 

HTOX - 

HTOX - 

I 

H 
ZINC SULFIDE, AS WELL AS BARIUM SULFATE WHICH WAS SIMILARLY 

INTO EYE OF 2 CHILDREN/, PRODUCED ONLY SLIGHT MACROPHAGE R E X T I O N  

ORAL EXPOSURE MAY RESULT I N  HYDROGEN SULFIDE ODOR ON BREATH 
(ROTTEN EGGS), D I F F I C U L T Y  I N  SWALLOWING & REDNESS OF TONGUE & 
PHARYNX. HEADACHE, VERTIGO, EXCITEMENT OR DEPRESSION, LOSS O F  
MEMORY, & PROSTRATION MAY BE NOTED, TREMORS, CONVULSIONS & DEATH 
MAY RESULT. PNEUMONIA & PERIPHERAL N E U R I T I S  MAY FOLLOW AFTER 
RECOVERY. /SULFUR COMPD/ CRUMACK. POISINDEX 1975-PRESENT 
VOMITING, ABDOMINAL PAIN ,  DIARRHEA 8( URINARY DISTURBANCES MAY 
OCCUR /AFTER INGESTION/.  ... INHALATION MAY RESULT I N  SHORTNESS 

RESF DISTRESS & FAILURE. PNEUMONIA MAY FOLLOW AFTER RECOVERY. 
/SULFUR COMPD/ CRUMACK. POISINDEX 1975-PRESENT MGMNT 21 
SEE SULFIDE SALTS. I F  FREE GASTRIC A C I D I T Y  I S  HIGH, THE INGESTION 
OF THESE SALTS MAY RESULT I N  THEIR DECOMP TO HYDROGEN SULFIDE I N  
STOMACH, WITH SUBSEQUENT SYSTEMIC POISONING. /SULFIDE SALTS/ 
CGOSSELIN. CTCP 4TH ED 1976 11-55] 
HEMOLYTIC REACTIONS, ADSORPTION TESTS, & MICROSCOPIC EVIDENCE 
PROVIDED INFORMATION ABOUT THE INTERACTIONS BETWEEN EITHER ZINC, 
Z INC OXIDE, OR Z INC SULFIDE DUST PARTICLES & HUMAN RED BLOOD 
CELLS. I N  VITRO, Z I N C  DUST EXTENSIVELY HEMOLYZED RED BLOOD CELLS 

ENCOUNTERED /FROM L I Q  CENTER OF GOLF B A L L  ACCIDENTLY SQUIRTED M 
H 

& NEGLIBLE TISSUE DAMAGE. [GRANT. T-OX OF THE EYE 1974 , p -  10991 

O F  BREATH, COUGH, TIGHTNESS s( BURNING I N  CHEST, PULMONARY EDEMA, 

0 0 2 1  f 8 b  . .  .. .. .. . 



& ABSORBED THE LIBERATED HEMOGLOBIN. METALLIC ZINC HAD THE 
GREATEST HEMOLYTIC EFFECT & THE LARGEST HEMOGLOBIN BINDING 
CAPACITY; I T  WAS FOLLOWED BY ZINC OXIDE & ZINC SULFIDE. CDELBECK 
G, DELBECK PI; HEMOLYSIS AND”HEMOGL0BIN ADSORPTION BY ZINC 
COMPOUNDS; kES EXP MED 160(4) 255 (1973)l 

CONTINUE PRINTING? (YES/NO) 
USER: 
Y 
ADE - ... IDENTIFIED I N  TISSUES OF CONJUNCTIVAE & LIDS OF TWO CHILDREN 

WHO WERE ACCIDENTLY SQUIRTED I N  EYE WITH MATERIAL FROM THE LIQUID 
CENTER O F  GOLF BALLS. [GRANT. TOX O F  THE EYE 1974 , p. 10991 

INDEX 9TH ED 1976 , p. 13103 

ABOVE 5:6 SPHALERITE STRUCTURE CECISES TO EXIST. NEXT TO FE, CD I S  
MOST COMMON IMPURITY I N  SPHALERITE... GALLIUM & GE ALSO OCCUR I N  
SPHALERITE (LOW TEMP FORMATION); SN & INDIUM OCCUR I N  TRACES FROM 
HIGH TEMP DEPOSITS. CPATTY. INDUS HYG & TOX 3RD ED VOL2A,2B,2C 
1981-82 , p. 20331 

NATS - OCCURS I N  NATURE f4S THE MINERALS WURTZITE & SPHALERITE. CMERCK 

NATS - ... ABOVE A RATIO OF FE:ZN OF 1:5 THE MINERAL I S  CALLED MARMATITE; 

N 
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5 
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MATERIAL SAFETY DATA SHEET m 
W n  

J T W  

* ,- 
VAPOR PRESSURE 

VAPOR DENSITY (AIR.1) 

J. T. Baker Chehicd Co.. 222 Red School Lane. Phillipsburg. N.J. 08865 

spEclFlcGRAm 

PERCENT VOUTILE BY VOLUME (U5) 

CHEMICAL NAME 

Fluorescein, Sodium Dcrfvrtivc, 
Sodium Salt 

WATER SOLUBILIM 
Soluble 

SYNONYM Of? CROSS REFERENCE 

EVAPORATION RATE 
= 15) 

CAS NO: 518-47-8 I 

APPEARANCE 

FIRE EXTINGUISHING 
MEDIA CO?. drv chemical 
SPECIAL FIRE-FIGHTING PROCEDURES 

UNUSUAL FIRE AND EXPLOSION HAZARD 

THRESHOLD LIMIT VALUE 

. -  HEALTH HAZARDS 
O f  low hazard to health 
FIRST AID PROCEDURES 

0 0 2  1 1 8 8 .  A- 5 



O r g 8 d C  dusts can form exglo8ive fixture8 in a@. Prec8utionr rhould be 
taken to prevent che build up of cfcctro8t8tic chrrges 8nd to remove 811 
ignition murccr where dust clouds OY - _  durt accumulatioor aye prcrent. 

. 



MlffbrCf..............: Flush eyes v i t h  water. 'If i rr i tat ion pcrr i r t r  
consult a physician. 
Wrrh vith soap rad vrter. 
Rtmove from the dus ty  area. 

COWTACr.............: 
an011 ............... : 

rn piKnt~?I~ . . . . . . . . . . . :  Safety glsssem. 

USSpfMmRT PROTKXICRt... : NIOSEt approved f o r  durtr and mistr. 
exceed the ure limits of the respirator. 

=TIOII..............I h e  local  exhaust or other means to  
control durt expo~urea. 

IR-OI..........: None n o N 1 1 y  required. 
Do not 

Sweep up and placa in aporopriate17 marked CwtaSncrr. A b i d  generatin8 dus t .  

VASTB DfSPOShl -OD: 

Landflfl or incinerate in accordance with fedtral, state  and local  requircNnt. 

X. SPtcTAL PRUXUROlls 8 SrOuGll DATA 

TExHn-xw SBfpPflc %Am..: 
D.O.T. BAzhlo cussIncA~. .  ........ : 
PPT. cldss rsC.0.0. o m :  

Bmson m zsSuB.....c...: 
ArPmm BT. 0 0  0 0  0.0 0.0 0 :  ...................... 
DATE movD.. 0 . .. 0 %  

. . .  . ,  
. . .  . . . .  .. ........... .'> . . . . .  . .  .. -.  . 

Amb lent  f W i t a t  
Unlimited 

I .  
Y 

None . 

Dust is comburtlblc. 
practicer t o  minimize duat a c c m l n t i o n  on e l tc tr icr l  
or other potential ignitlon sources. 

Use good house ketplng 

Starcb 

Moa-Regulated 
., . i 

Starch, WI . .  
New Protiuct Code 
Robert C. C q b e l l  
Ptgulatorl, Affdrr Specl8list 
November I, 1984 
PRODUCT CODE a 

-.. P8al 2*Qf 2 

0 0 2  1 1  9ot 
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419SS90 HACH CO 
I 

MACM COMPANY 
lnlomrtbnrl Srlrly 

I! ulrtor Orptrlrnwt 

Arnrr. Iowa $0010 U.S.A. 
W X :  ~ 1 0 - 6 t O . l l S 4  

P.03.. UJ 
MATERIAL SAFETY DATA SHEET 

WORLD HEADQUARTERS 
HACH COMPANY 

P.O. BOX U8 LOVELANO. COLORAM) U n a 7  U.S.A.  MACH 0 
HACH EUROPE 
I P  61 
ISW NAMUA I 
bELOIUM 

I II. HAZAROOUS INGR 
TLV I CAS NUMBER 

I 
INGREDIENT I====- Sucrose . h g /  57-50-1 

H3 

NENTS 
NATURE of HAZARD I RCRA NO 

1 

I A dust  nuisance:  non- 
toxic 

I Solubility in Acid 
a 
er 

non so lub le  



4ib5590 MACH CO *. 3bC 0 2 4 3 8  CH 
b .  

VI. PRECAUTIONARY MEASURES 
For ( R 8 8 p h l O V  PrOtHtiOn ]Protective Gloves 

'€ye Protection Other Not sold I E O r n  Of 
I I 

For 
Internatlonal 
Use 
EEC Cautlonary Codes 

R- 36/37 s- 22 - 25 

Storage Precaution8 Keep dry 
Production Huarda EyrlFaco Protwtlon 

Not appl i cab le  
1. 

Protective Glows 
None 

?rotective Clothing 
l o t  8ppl iC8bh  

Call your locrl Polm Canter 01 Phyrklan first. H a w  them call: 
Hach Company 515 232-2533orlWX:010-520-1156.424 Hour Safety So-) 
Wash with plenty of lukewarm water. EYE CONTACT: 

SKIN CONTACT: 

INGESTION: 

INHALATION: Remove t o  frerh air. 

EEC CODE: s: 22 - 25 
i 

c VIII. REACTIVITY DATA 

Shelf Life IStrong O ~ i d l z ~ c :  Ye8 No IHaZmdOUr f%lymerlration Possible: Yea No 

Hazardous Decompositlon Products Not applicable 
Conditions to Avoid 

Not rppl i crb lc  

IX. SPlLL AND DISPOSAL PROCEDURES 
I 

In Case of Spill or Release 
Scoop in a beaker of water and f l u s h  down the drain. 

Dispose of in accordance with Federal, State and Local regu1ations.R: 
i 

# 
X. TRANSPORTATION REQUIREMENTS 

PSN: 
NCR DOT Classification 

I 
IMCO Classification PSN: 

NCR 1 
PSN: 

NCR 
IATA Cla?sification 1 1 . .  I J 

PREPARED BY: Ciovanna F. Olson OAT€ ISSUED:J 
REVISION NUMBER: DATE ISSUED: 

a D O 2 1  1921 
4-10. I : 


