
JEWELRY MANUFACTURING 

I. SCOPE OF PROFILE 

Tte purpose of this profile is to review the processes used in manufacturing 

jewelry in order to identify the potential occupational hazards associateci with 

the industry. The profile is drawn from a limited number of sources, and 

should be regarded only as a summary of jewelry manufacturing practices, and 

not as a compreher.sive review. 

Jewelry mar.ufacturing, Standard Industrial Classification Group No. 391, 

is defined as the production of jewelry and other articles worn on or carried 

about the person. The industry includes objects made of precious metals, with 

or without stones (SIC 3911); silverware, plated ware, and stainless steel ware 

including products made of sterling silver, metal plated with silver, gold, 

nic~el, pewter, or other metal (SIC 3914); and jewelers' findings (small un­

assembled, unfinished jewelry parts) and lapidary wcrk including the cutting, 

slabbing, tumbling, carving, engraving, and faceting of stones and gems (SIC 

3915). Full descriptions ~f these SIC categories are ?resented in Appendix A. 

II. SJ~IMARY 

Jewelry is manufactured by stamping, or by die, lost wax, or rubber ~old 

casti~g. The ?ieces are asseobled mechanically, or by soldering, epoxyi~g, or 

gluing. Finishing processes include degreasing, cleaning, electroplating, and 

polishing and buffing. Finally, jewelry may be lacquered, enameled, or acorned 

with plastic embedments. Hazards to the worker resul~ primarily from ex?osure 

to various chemicals compounds during casti~g, soldering, elec:roplating, and 

finishing operations. 
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Ill. STATISTICAL INFORMATION 

The number of workers employed in the jewelry inc.-Jstry, as well as the 

number of establishments, is detailed in Table 1. In 1976, the total number of 

jewelry establishl:lents was 2459, with the majority producing precious metal 

jewelry (Bureau of the Census, 1978). Of the 56,500 ?eople employed by the 

industry, more than 60% worked in establishments of ten or fewer employees. 

lnju~y and illness incidence rates for the industry are also presented in 

Table l; as indicated, the rates are generally lower than the average values 

for all U.S. manufacturing facilities. 

IV. PRODUCTION A:ID TRENDS 

The jewelry industry is characterized by small, close-kni~ production 

units. The precious jewelry industry is centered in the New York City area, 

while the low- and medium-priced jewelry industry is ccncentrated in the 

greater Providence, Rhode Island and Attleboro, Massachusetts areas. 

As detailed in Table 1, the total value of jewelry shipped i~ 1976 was 

greater than 2.6 billion dollars (Bureau of the Census, 1979). 

V. CHARACTERIZATION OF PROCESSES 

The information in this section was compiled from Martin (1978) and 

Frankovich (1955). The processes of jewelry manufacture vary greatly according 

ta the quality of the merchandise bei~g produced. The greater tje cost of 

materials, the :nore pronounced the trend toward le:::,ser mechanization, and the 

higher the deg~ee cf skill required. Exceptions are products such as expansion 

bands wjich contain various necianisrns. Individual plants vary from those that 

are totally self-contained to those that'are termed "manipulators" and me-rely 

assemble pieces purchased from findings shops. 
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Table 1. Jewelry Industry Statistical Information 

SIC No. 3911 

No. of Establishments 
a 

No. of Employees 
b 

No. of Production Workers 

Value of Shipment ($l06) L 

L 

1,678 

40,800 

:rn ,ooo 

$ 1,766.5 

Employment Size per Pruduc tio11_ Qni t 
3 

% Below 5 employees 43 
10 employees 62 
20 employees 80 
50 employees 91 

100 employees 96 
Over 100 employees 4 

Rates for In~ & Illness for 1977c 

Cases per 100 full-time workers 

Total cases injury & illness 
Total cases injury 
Total cases illn~ss 
Lost work day cases 
Lost workdays 

4.6 
4.1 
0.5 
1. 4 

17.2 

:Bureau of the Census, 1978 (1976 data) 
Bureau of. the Census, 1979 (1976 data) 

cBureau of Labor Statistics, 1979 

3914 
-~ 

211 

9,000 

6,800 

397. 6 

JS 
54 
70 
84 
91 

9 

9.9 
9.3 
0.6 
5.0 

86.0 

391 5 39 l 
--~---~-

----~ 

564 2,459 

6,700 56,500 

5,500 41,100 

5'27.1 :!.,691.3 

5:!. 4L1 
70 64 
83 80 
93 91 
9.8 96 

2 4 

All U.S. 
M,rnu f :1c t ur ing_ 

6.1 13. l 
5.6 l:!.. 6 
0.5 0.5 
2.2 5.2 

32.9 82.3 



There are two jasic methods of jewe~ry manufacture: sta~ping and casting. 

Convenience, economics, and che type of ;,iece to be produced determine which 

method is preferred. 

Stamping, or ~echanical working of flat stock, wire, and tubing, includes 

the handwork skills of the platinumsmith and goldsmith. Mechanical methods 

include the use of power presses, drop hammers, and punch and foot presses. 

Metals used in mechanical jewelry production are platinum, gold, silver, gold 

filled and rolled gold plate, brass, steel, and nickel. 

In casting, molten metal is ladled into molds in casting oachines. This 

mode of production permits greater versatility and variation in the design of 

jewe:ry, but offers the greatest potential for worker exposure to fumes. 

Meta:s used include gold, silver, brass, tin, zinc-alLminum, ant lead. There 

are three types of casting: die, lost wax, and rubber mold casting. 

In lost wax casting, also called investment casting, plaster is molded 

around a wax model. After the plaster hardens, it is placed in a furnace and 

the wax is melted away, leaving the plaster mold. 3rass and bronze are cast by 

this method. 

~ubber molds are used i~ the costume jewelry industry for the casting of 

low teJlperature metals (400-700°F). White metals--which conta.in large amounts 

of tin and lead, and smaller amounts of antimony, nic~e.l, copper, or zinc--are 

most commonly used. Talc is often dusted onto the nolds before casting to 

prevent sticking. After casting and hardening, the mold and cast are sep~rated 

in a breakdo~m operation. The potential for toxic exposure to metal fumes 

during melting and pouring operations is less than in other types of casting 

because the metals are not heated to exceptionally high temperatures. 
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After production of the ornaments or findings, =he pieces are assemjled. 

Th is oay be acco:rrplished mechanically with rivets, screws, and spcings, by 

solderi:1g, or by epoxying and gluing. Soldering, tie brazing or welding of 

one p:_ece to a:1other, is performed either by hanc. torch or by machine. :-lard 

solders, such as gold and silver, or soft industrial solders, such as lead and 

tin, may be used. In epoxying and gluing, workers ~se resins prepared from 

epichlorohyclrin anc. a polyhydroxy compoi..:nc. (e.g., bi!:iphenol A) in the presence 

of polyamine hardening agent. 

The finishing of metal jewelry consists of several operations, which 

include degreasing, cleaning, electroplating, and polishing and buffing. In 

mass finishing, also known as ~ubbing or deburring, automatic equipment is 

used tc smooth out jewelry by vibration, rotation, or other means. 

Jewelry is cleaned and degreased in solvent vapors or acid or alkali 

baths. The most commonly used solvents are trichloroethylene and perchloro­

ethylene. Use of carbon tetrachloride has declined since its adverse health 

effects have become known, and many manufacturers are changing over to 

stabilized chlorinated solvents such as 1,1,1-trichloroethane. The solvents 

are typically heated by a coil, and the jewelry suspended in the vapors fer 

cleaning. Acid cleaning, also known as "bright dripping," uses baths of 

hydrofluoric, hydrochloric, sulfuric, nitric, or chromic acids. Sprays or 

baths cf ammonia or caustic soda (sodium hydroxide) are used in alkali 

cleaning. 

Electroplati~g is the process by which one metal is deposited on another 

by the passing of a current through an electrolyte. Plants may use automat~c 

or semi-automatic systems. Copper, nickel, and precious metals are the major 

me·tals used for electroplating, and jewelry made of brass, tin, or other base 

metals is most commonly electroplated. Bimetallic products (gold filled or 
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rolled gold plate) are also co~Jnonly electroplated, both to color the jewelry 

and to hide ar:y raw edges. Inexpensive jewelry and novelty it:ems may be 

lightly electroplated (known as dipping or coloring) or vacuum plated,~~ 

whicb. the object is thinly coated with ,::olored aluminum. 

Polishing and buffing may be done by machine or by hand. T~e latter 

method utilizes a wheel covered with canvas, muslin, or felt. Various 

abrasives, such as ground si:~ca, aluminum oxide, soft silica, silicon carbide, 

and chromium oxide powder, are applied to the cloth. 

:ewelry may be lacquered, enameled, or decorated with p:astic ernbedments. 

Lacquering and enameling operations employ the use of solvents such as ~ethyl 

et:,yl ketone. 

VI. ENGINEERING CONTROLS 

Engineering controls vary greatly among jewelry manufacturing plants. 

Toxic solvent exposures may result from casting operations, and from 

degreasing apparatuses that are not ?roperly designed, maintained, or located 

(Martin, 19i8). Solvent vapors should not be allowec to rise above the top 

edge of degreasing tanks (controllable by the use of condensers and thermo­

stats), and degreasers should not be located near cross drafts, dead space 

exhaust systems, or open flames. 

If the ladles used in casting rooR operations are not preheated before 

use, condensation can occur. This may result in a rapid expansion of the 

metal molecules, and a consequent explosion (heat and burn exposure) potential. 

The use of automated or set:1i-automated systems :nay minimize potentially 

hazardous exposures, particularly in the electroplating operations. 

There is a lack of standard safety guards for certain types of machines, 

particularly those used in the watch-making industry (Martin, 1978). The 
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greatest potential hazard to tubbing workers, that of catching hands or arms 

in the equipment (Martin, 1978), is controllable by the use of rnic.roswitches 

which automatic.ally stop all machinery motion whenever lids are opened. 

Noise hazards may be reduced by the installation of acoustical panels 

and by requiring workers to wear ear protection. 

Poor worker hygiene also contributes to workplace hazards. The body may 

be exposed to toxic substances via contaminated hands, food, or cigarettes 

(Martin, 1978). 

VII. POTENTIAL HEALTH HAZARDS 

Workers in the jewelry manufacturing industry may be exposed to a number 

,of potentially toxic substances, and the cleaning and degreasing, and electro­

plating operations are among the most hazardous. Many of these substances are 

identified in Tables 2 and 3, along with the primary sources and manufacturing 

?roc.esses with which they are associated. A summary of the principal toxic. 

effects of these compounds is presented in Table 4. It must be emphasized that 

the information presented in these tables is derived from an extremely cursory 

review of the literature, and that the overviews are neither critic.al nor 

comprehensive. 

A recent report suggests that cadmium intoxication may be a significant 

problem in certain groups of workers .. In a study by Baker and coworkers 

(1979), thirty-six workers in a small, Arizona plant that manufactured hand­

made silver jewelry were examined for cadmium toxicity following complaints 

of unusual symptoms. Twenty-three of the workers used a brazing alloy con­

taining 15.6% cadmium, 29.3% silver, 10.4% zinc, 9.8% copper, and 35% fluoride­

containing flux which generated cadmium oxide fumes when heated. Analyses of 

blood, hair, ·and urine indicated elevated levels of cadmium, but the usefulness 

of these as indicators of toxicity varied. Blood cadmium levels were found 
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Table 2. Hazards Associated with Jewelry Manufacturing Processes 
(Martin, 1978) 

Process Hazards 

Stamping Lack of standard safety guards for certain types of heavy 
machinery. Noise. 

Casting 

a) Die 
b) Lost Wax 
c) Rubber Mold 

Mass Finishing 

Degreasing 

Electroplating 

Polishing and 
Buffing 

Soldering 

Epoxying and 
Gluing 

Lacquering and 
Enameling 

Embedding of 
Plastics 

Dermatitis. Heat exposure and burns from condensation of 
hot metal on non-preheated ladles. 
Exposure to wetal fumes. 
Inhalation of silica dust fro~ plastic molds. 
Inhalation of talc dust, which may contain silica or 
asbestos. Ingestion or inhalation of lead dust from 
contaminated molds. 

Danger of catching body parts in the tubbing machinery. 

Exposure to solvents, usually trichloroethylene or perchloro­
ethylene, and sometimes carbon tetrachloride or stabilized 
chlorinated solvents. Improper regulation of degreaser 
temperatures may result in production of phosgene from 
decomposition of solvents. In alkali and acid cleaning, 
exposure to liquids, fumes, mists, or dusts. Exposure 
to arsine gas may occur when metal containing arsenic is 
treated with acid. 

Heat exposure. Chemical or thermal burns. Skin irritation 
from acids, cyanides, and metal salts. Inhalation and 
dermal absorption of hydrogen cyanide if cyanide salts come 
into contact with acids. Exposure to cobalt and selenium. 

Inhalation of abrasives, particularly silica compounds, 
from polishing wheel. Irritation of skin or eyes from 
adhesives used on wheels. Dermatitis from metal dusts. 

Inhalation of fumes containing fluorides, lead, and cadmium. 
Exposure to asbestos used in heat-resistant boards. 

Inhalation of resins prepared from epichlorohydrin. 

Exposure to solvents such as methyl ethyl ketone. 

Hazards similar to those of the plastics industry. 

342 



Table 3. Principal Use and Sources of Chemicals in the 
Jewelry Manufacturing Industry (Martin, 1978) 

Chemical Principal Uses/Sources 

Aluminum Electroplating. Alloy production. Aluminum oxide used 
as abrasive on polishing and buffing wheel. 

Ammonia 

Antimony 

Arsenic 

Asbestos 

Beryllium 

Cadmium 

Carbon 
tetrachloride 

Caustic soda 

Chromic acid 

Chromium 

Cobalt 

Copper 

Cyanide salts 

Epichlorohydrin 

Fluorides 

Gold potassium 
cyanide 

Hydrogen cyanide 

Used in degreasing operations. Jewelry is sprayed or 
soaked in baths. 

Component of white metal. 

Trace amounts may be found in copper alloys. Arsine gas 
may form in degreasing, when metals containing trace 
amounts of arsenic (e.g., zinc, copper, and white metal) 
are treated with an acid. 

Component of many talc powders. Soldering done on asbestos 
boards, many of which are made in-house from powdered 
asbestos. 

Grinding up of casts, drilling, or machine operations in 
tool room. Trace amounts may be found in copper alloys. 

Soldering compounds. Electroplating. 

Used in some shops as a degreaser and to clean molds after 
casting. 

Used in degreasing operations. Jewelry is sprayed or 
soaked in baths. 

Baths are used in degreasing operations. 

Copper etching, chrome plating, production of stainless 
steel. Chromium oxide powder used as abrasive on polishing 
wheel. 

Added to electroplating baths to improve luster of metal. 

Used in electroplating (copper sulfate and cyanide), jewelry 
and alloys, soldering and by gem colorers. Component of 
white metal. Exposure may also result from the casting of 
brass and bronze. 

Sodium cyanide and copper cyanide used for copper plating. 

Hardening agent found in resins used in epoxying and gluing. 

Solder fluxes. 

Used for precious metal electroplating, 

Used in electroplating. Also from accidents in preparation, 
handling, or storage of chemicals, or if acid and cyanide 
fumes are vented into a common duct. 
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.Table 3. Principal Uses and Sources of Chemicals in the Jewelry 
Manufacturing Industry (Martin, 1978) (cont'd) 

Chemical Principal Uses/Sources 

.Hydrochloric acid Component of acid-gold solutions used in electroplating. 
Baths are used in degreasing solutions. 

Hydrofluoric acid Baths are used in degreasing operations. 

Lead Soldering compounds. Major component of white metal. 

~fercury 

Methyl ethyl 
ketone 

Nickel 

Nitric acid 

Perchloroethylene 

Phosgene 

Phosphoric acid 

Platinum 

Potassium cyanide 

Rhodium 

Selenium 

Silica 

Silver 

Sodium cyanide 

Sulfuric acid 

Talc 

Rubber mold casting pots may be a source of lead oxide, and 
the molds may become contaminated with excess lead dust. 

Used in gold, silver, bronze and tin plating, and in 
soldering. 

Used as solvent in lacquering and enameling. 

Production of alloys including stainless steel. Component 
of white metal, nickel sulfate, and nickel chloride used in 
electroplating. 

Baths are used in degreasing operations. 

Csed as solvent in cleaning and degreasing operations. 

Produced by thermal decomposition of chlorinated solvents 
used in degreasing which may occur if temperature of 
degreaser is not properly regulated. 

Component of acid-gold solutions used for electroplating. 

Electroplating. 

Used in silver electroplating. 

Used in electroplating. 

Added to electroplating baths to improve luster of metal. 

Constitutes up to 30% of lost wax molds. Component of 
many talc powders. Ground and soft silica and silicon 
carbide used as abra"'ives for polishing and buffing wheels. 

Manufacture of alloys, silverware, jewelry, ornaments. 
Found in solders. Silver cyanide is used in silver electro­
plating. 

Used in cyanide-copper electroplating. 

Used in metal pickling processes. Baths used in degreasing 
operations. 

Manually dusted on rubber mold casts to prevent jewelry 
piece from sticking. 
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Table 3. Principal Uses and Sources of Chemicals in the Jewelry 
Manufacturing Industry (Ma'.':'.tin, 1978) (co:1.t 1 d) 

Chemical Principal Uses/Sources 

Tellurium Manufacture of silverware. 

Thallium :Manufacture ::if imitation precious jewelry. 

Tin In soft solders, coating of silverware, pewter, bronze and 
other alloys, electroplating baths. Major component of 
white metal. 

1,1,l-Trichloro­
ethane 

Trichloroethylene 

White Metal 

Zinc 

Used as solveat in degreasing operations. 

Used as solvent in cleaning and degreasing operations. 

Any of several light-colored alloys used as a base for 
plated silverware and jewelry. Usually contain large 
amounts of tin and lead, and smaller amounts of antimony, 
nickel, copper, or zinc. 

Component of white metal. Zinc chloride used in solderin 5 
compounds. 
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Chemical 

Aluminum Compounds 

Ammonia 

An ttmony 

Arsenic 

Asbestos 

Table 4. Toxicological/Physiological PropertieA of Chemtcalsi Encountered in Jpwelry Han11fact11rl11g 
(Martin, 1978; Proctor and Hughes, 1978; NlOSll, \977) 

Acute 

Acids liberate,! from aluminum salts by hydrolysis may ca11sie 
eczema, cfpnnatoses, r:onj1111ctivf tlA, nnd irritation of the 
mucou~ memhrnnes of the 11ppcr reRpl ratory system. 

Liquid and H411eous solution~ intensely I rrltating to eyes, 
Hkln, nnd mucouA membrancA. f.a9 irritates eyes and skin, 
and may produce ht'adache, salivation, burning of throaL, 
onosmia, persplration, nousl·a, vomiting, and substernal 
pain. More severe expo8UfP cau9e8 ~evt-1re irrJtaLion of the 
respiratory tract, with coughing, glottal edema, broncl10-
~ra~rn, pulmonary edema, or re1:1pfratory arrenl. Jf the 
p.atient Hu1·vlvcs severe exposure, bronchitis or penumonta 
may fol low. 

Tar"et organs of inhaled duAt CJt fumes are the heart, lungs, 
the mucouR membrane of the respiratory trart, and protein 
and carbohydrate rnetnbol1sm enzyme i;ystems. Antimony Le a 
primary skin irritant, producing l!'slons on exposed, moist 
nrPas, 

Fumes and dusit irritate nose, causing 1101,cLleedA and perfor­
ation of the nasal septum. AlsQ irritate eyes, producing 
c.orneal dam;ig,e. Corrodes Hkln. Exposure to nrsine ga~ may 
result In sPverc headadw, faintness, And severe digestive 
disturbanceB. 

Nn important effects. 

Chronic 

lnholatiun of dusts or fuuws may cau~P. pneumnconiosls; however, 
tn moat cases. workers were expOHPd to other materials as we_l L 

No important effects. 

Chronic oral polsoning produces symptoms of dry throat, nausea, 
headache, A]eeplesaness. loss of appetite. dtzzlnl'HS, aiH.I, 

later, liver And kidney degenerative chnnReA. 

Cnuses lung cuucer. Produn•s d1anr,es in t·he blood, kldncyf; 1 

and nervous system. Ar~-.lnP f,ilS may crtw;e lie~1rt, hral11, kidney, 
or liver damage. 

Bronchogenic corcinuma and mesotlielloma of the pleura Llnd 
peel tone um are caused by expnst1re to f lben:;. Excesses of 
cancer of the f;tornoch, colon, and rectum hrivP .J.lso been sef!B. 

Mesothc>lloma may oc.ct1r aftPr short, Jntcnslve exposure, 
Asbe,itos is a progressive lung dlst'ase charactPrlzed hy a 

diffuse interstitial fibrosis. 
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Chcmlcal 

Bl1ryl I tum 

Cadmium 

Carbon 'l'etrachlor ide 

Chromic Acid 

Chromium 

Table 4. Toxicological/Physiological Properties of CheillJcals Encountered ln Jewelry Manufacturing 
(tfartin, 1978; Prnctor and Hughes, 1978; NJOSII, 1977) (Cont'd) 

Acute 

---------

EffecLA of inhaling beryllium fumes range from Inflammation 
of 11ose 1111d throat lo severe pneumonitls. Salts lrrltnle aud 
and sensJtlze Hkin. 

Exposure to dusts and fumes lead8 Lo a chemlc:al pneumonia. 
Symptoms include chest pain, labored breathing, and edema, 
and continue a f tcr exposure~ ceases. CPmpounds absorbed well 
by 111halatlo11, poorly through digestive tract. Retained in 
kidney n11d liver. Long hJlf-llfe in body. 

Symptoms of lJver and kidney d;:imnge. Death may result from 
acute renal failure. Ingestion of alcohol Increases e(fecte. 

Hlst severely irritates the naRopharynx, larynx, lungs, and 
skin. 

Hctul ond Insoluble salts relatively nontoxic. Trivalent 
sails read! ly absorbed through skin. Effects such as 
contact dcrmatllls, skin 11lcers, lrrltntlo11 and ulceration 
of the nasal mucosa and perfurallon of the naRal scptwn may 
resulL from contact with many Cr {lV) compounds; kidney and 
liver damage, pulmonnry congestion and edema, eplga8tric 
pul11, erosion and dlscolorallon of the t1eclh, and perforated 
earclrums have bec!rt reported on occaslorls. 

Chron le 

Chronic beryllium dl1wflse affecls the lungs and, often, th<' 
liver, spleen, heart, skin, kidneys, and bone8. Cou1litfon 
may not appear unti 1 years after exposurP. llas hccn known lo 
lead Lo cancer. 

Emphysema, renal dlseasP decalclftcatlun of bones, anJ, 
possibly carc lnoma of the lung and pruslate. In cxp,•rlmcntnl 
animals, ca<lmium ~xposurc hc1S produced liver and central 
nervous 8yatem damage, testicular atl-ophy, Jecrl•at~e ln total 
red Llood cells, sarcomaLa, testtc11lar neoplasms, nnd tera­
togenic effects after lntrav .. neuus lnjPcl1011. 

Rodents ileveloped liver tumors fol lowing sev,•ral route3 of 
admlulstration, lncludlnf\ lnh,dation and lngesllon. 

In electroplating. workcrfl may experience Jacrimation, 
Jnflnmmation of the couju11ctlva 1 nasal ltch and sorenesBJ 
eplstuxis, ulcerHtlon ond perforatJon of lhe 11.--isal sPplum, 
conje.ste<l nasal muco~;a an<l turblnateD, chronic asthmatic 
hronchitls, dermatitis anil ulceration of the skin, inflam­
mation of luryngeal mucosa, cutaneous <llscoloratlon, and 

dental croAion. Rarely, expogure to chromic nclJ in pla1.lng 
baths has causPd hepatic in.Jury. 

SomP chromium (Vl) compoundB have been acs,rnclated wl L h an 
increased Jnc ldence nf lu11g c;111cer. 
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Chemical 

Cohalt 

Copper Compounds 

Cyanide Sitlts 

Epichlorohydrin 

Fluorides 

Gold Potassium Cyanide 

Table 4. ToxlcologlcaJ/l'hyslologlcal Properties of Chemical Encountered in Jewelry Honufocturlng 
(H"rt1n, 1978; Proctor and H11r,hes, 1978; NIOSII, 1977) (ConL'd) 

Acute 

Ml null' q11antit1eH may cau9c allergic se,w I tivity Lype 
dermatitis. Eruptlon9 appear in flexure creasee of elbows, 
knees. r111kJPs, and neck. Cross sen~ltizatJon may occur 
with nickel and chromium. 

Inhalation of copper o>.\,le urny induct' metal fume fever, a 2s 
to 48 hour illness with lnfluenzH-llke symptonLq, Occasionally, 
inl,alatlon o( duslH, fumes. or mists of ~oppcr BBlLs 1oay C8l1se 

11lcc>ratio11 and perforatlo11 of the nasal septum. Salts irritate 
the g.::1str0Jntestint1l Lracl, proJucJng salivatJon, nausea, 
vomiting, hemorrhagic g;rnLrlLls,, and diarrhea. 

Sodium cyanide, potassium cyanide, anJ copper cyanide arc 
cor-ro81Ve to the skint eyes, u11J mucous mcmhranes. In contact 
with acid, the salts form hydrog<'n cyanide gas (see HyJrngen 
Cyanide). Cya11ldL· ion inhibits many enzymes, the most sensi-
tive being cytochrome o,ddase. Dcnth may resulL from chemical 
asphyxL1 at the cellular level. 

Strong irritant, causing asthma-like bronchiospama and coughing. 
SympLomo, nf exposure Include 11au1<Pa, vomiting, abdominal 
dlcscomfort, laborL'd breathing, cough, and cyano9es. Chemical 
pneumonltl9 may develop ~;pvcral hour?::J after expOHure. 

Ingestion producet:» !~ymptotnB \..lhich include nausea, vomiting, 
0Ldo111l11al cramp~, and dlarrhl'a. L,rg,• doses may result in 
cent rnl nervou.9 system [nvolve.ment wt th t\Ji tc.hlng of muscle 
group~. tonic and c.lonlc convulsionH, and coma. 

Coi-roslvc to skin, eye~, nnd m11co11s membranes. 

Chronic 

Inhalation may produce asthma-1 ike dl"easc wl th 1:m1gh and 
dyspnen. May progre;;,i lo lnterntltlnl pneumonia with marked 
f lb rosis nnJ revt.•rsib le pneumucon 1 os is. 

No impo<tant effectH. 

No important effects. 

Lung, l lvcr, a11d kid,wy Injuries have develo1wd In animals. 
It IH carcinogenic in mice by suhcutaneou,s Injection 

(producing local s11rcom1w), ac_tive '"' au initiator In a 
two-stage akin carcinogPnesis in mlct_•, and ha:'1 induced 
cltromosomal effects in rodent nnct hl1rnan cells. 

Relal.ned preferentially in honP; may rc~_;ult Jn ot:ltr!o!;Clerosb:. 

with some ossification nf ligament,;. First ;;ign of density 
d1a11ge9 appear In the lumbar spin<" a11d pelvis. Rather sevprc• 
,ikeletal fluorosis may occ11r witho11t ,rny physiological effect". 

No important effects. 
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Chemical 

Uy<lrogen Cyanide 

Hydrochloric Acid 

Hydrofluoric Acid 

Iron 

I.end 

Mercury 

'fnl,le 11. Toxicologlcul/Physiologlcal Properties of Chemicals Encountered in Jewelry Manufacturing 
(Martin, 1978; Proctnr and llughet1, 1978; NIOSII, 1977) (Cont'd) 

Acute 

lnhalat lon of gag cause!J headaches r111d nausea. Sl~vere cases 
,,.,iult in rl,•ath. 

Vaporn strongly Irritate the mucous membranes of the nose ond 
throal, causing coughing or choking. Liquid ,iplnshe<l In face 
results Jn ulceration of the eyeA or muc.oug membranes. In 
workers, short expoauu• to )5 ppm caused Irritation of the 
throat. Acc]lrnatizatlon may occur with chronically exposed 
worker8. 

Gas ls severe respiratory Irritant. Inhalation produces 
choking and coughing. After 011 asymptomatic period of one 
to two dayt1, fever, cough, dyspnea 1 cynnO!JlR, and pulmonary 
edema may df•vclop. I.Jqu!d tteverely and paJnfully burns skJ11. 
Fluoride ion ren<llly pcnctrnteB 8kln and deep tissur,, causing 
necrosis of solL LIYHUes and decalcJfJcation of bone. 

Exposun, to oxide m,ay re,wl t ln metal fume fever, a 24 to 
48 hour illnesA with lnflm•nza-llke symptoms. 

l11halatlo11 of oxide may produce heRdache, we;ikness, nbdomlnal 
paln, muscular crnmps, Jn!-'JS of nppetite, or naugea, ln Jaeger 
qunntitit~f•, may cnuse seve.re gastrointestinul, blood, and 
central nervou~1 :.ystem disord,,_:,_rH. Metal splintL•.r1::1 may irritate 
,qkin. 

Viipors primarily affecL lungs, causing lntcrtllitial penumnniliA, 
bt·onchitls, and bronchiolitis. Larger exposureB may produce 
Irritability, <'xcital,lllty, delirium, anxiety, melancholia, or 
manic deprreslve pAychosls. 

Chronic 

No important effects. 

Erosion of exposed teeth. 

Human expo,;ure to 2.6 Lo 4.8 ppm for up to 50 days caused 
slight irritntion of nose, eye!'i, and ski11, but no signs of 
pulmonary irritation. Excessive expot1ure over i..l period o( 
years reuults in !~creased radiographic density of bone, 
perhaps with crippling ost.-o,ic)erosis. llc-nslty ch3nr,eci 
first oppnrenL In the lumbar srlnc· and pelvis. 

Inhalation of fumes or <lust may C..HlSP a benign µneu111oco111osis 
(siderosia). 

Anemia aud lead ilnP on the ~ums. Later, wrist drop. AftPr 
long periods, may causi, lo,.FJ of kidney function ;ind progressl,,:, 
3zotemin. Lead accumulate,i 111 the 1.,ody. 

There ore four cla9aicol symptoms of chronic mercury in-
toxication: gingtnvltis, slalorrhea, incrc•;i,;ed 
1rrltrtbillty, and muscular tremors, ThPse g(gns art• rarely 
nil present 111 "single l11dlvl<l11;il. 
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Chemlcal 

Methyl Ethrl Ketone 

Nickel Compounds 

Nitric i\cld 

Perch lo roe thylene 
(Te t rachlo roe thy 1.ene) 

Phosgene 

Phosphoric Acid 

Tabh• 4. Toxlcologi.-al/l'hysiologlcal Properties of Che ml cab Encountered in Jewelry M,.11111facturl11g 
(Martin, 1978; Proctor and Hughes, 1978; N!OSII, 1977) (Cont'd) 

Acute 

IrrllaLes eyes, mucous mernl,raneH, and skin. High co11centra-
tions (J0,000 ppm) produce nnrcoslA in animals. IrriLnllng 
accton,•-like odor delectable at 25 ppm. 100 ppm cnuaed 
slight nose and Lhroat irritation Jn workers. 

Nickel ,inlfate and cldorlde arc strong Hkln irrltanl><. 
l'ro<luc,·s "nickel irr:h," a contact dr,nnatltis which begins 
in the hands and ,1nns, but may ~pread to the entire• body. 
Compounds al,w irritate co11J1111cLiva of eye and mucous 
me.mlH_-ancD of respiratory tract. 

Liquid ls extrl"mely corro,aive und may cause tJcvcre burns, 
ulcers, and nPcrosis of lhe skin, mucous membranes, aud 
and <"yes. High concentrations of vapor or mist produce 
pneumonitis on<l pulmonary edema. Onset of symplOlilB moy 
be delayed~ Lu 30 hours after exposure. 

Strong narcotic. Effects range from mlld narcosis to 
T<'spiratot·y arrest and death. 

Pulmonary edema, fn•qm•ntly following a latent period of 
5 tu 12 hours. lleath may result from respiratory or cardiac 
failure. AL low levels (205 mg/cum), phosgene produceH no 
warnJ11g Hy1nptoms. 

Chronic 

DermaliLls results from repeated exposure to liq,,Jd and, 
more rarely, vapor. 

Probably carcinogenic Lo lung,i and nasal passages. Anlmill 
8tudiee report effecls on henrl muscle, brain, liver, and 
kidney. 

Low level exposure to ga~ may cause yellowish or brownish 
staining of skin and teetl,. Vapor and mist may erode exposed 
teeth. 

Perma11e11t liver <lamage. Ury, Hr;1ly, a,,rl finHur~d dermatitis. 

May result in J rreversible pulmo11,1c-y clwnge.<-1 of l'mphysema 
nnd fibro81s. Hay couAe !;omc toleronce to acule e<lemage11ic 

doses. 

Mlet is u mild lrritont of the eyPs, upper respiratory tract, No lmporto,,t effects. 
aud skin. 0118L lrrJtnLes ,.kin In the preAPnce of moisture. 
IJnaccllmalL"d workers found concentrations of 0.8 to 5.4 mg/cum 
of fumes of pho8phorous pentoxlde (the anhydride of the acid) 
notlceab!l" but not uncomfortable. 3.6 and IL.J mg/cum produced 
coughJng, :.nd expoAun• to 100 mg/cu m was unendurable. 
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Chemicn 1 

Platinum 

Rhodium 

Selenium 

Silica Compounds 

Silver 

SodJ um Hydroxide 
(Caustic Soda) 

Table 4. Toxico!ogical/rhysiologlcal Properties of Chemicals Encountered in Jewelry Manufacturing 
(Hartin, 1978; Proctor and Uughes, 1978; NlOSH, 1977) (Cont'd) 

Acute 

Complex salts sensitize cire skin, nasal mucosa, and bronchi, 
and cause allergic reactions. 

Solutions of soluble salts splashed In the eye may cause minor 
irritation. Studies of humans and animals have not found any 
toxic effects of metal fumes or dusts; the intravenous LD 
for rhodium trichlodde in rabbits is 215 mg/kg. The rap18 
onset of deaci, suggested central nervous system effects. 

lrr-iLRtes eyes, m11cous mcmhrone~, and skin. 

lnhalat:1.on of large amounts results in coughing, dyspneo, end 
weight loss. 

No important effects. 

Contact with the solid or concentrated solutions severely 
irritates the eyes, mucous membranes, and skin, rapidly 
destroying tissues. Inhalation of 2 mg/cum mildly irritates 
the nose. Larger amounts may produce severe pneumonitis. 
lngestion·causes severe abdominal pain, corrosion of the 
lips, mouth, tongue, and pharynx, and vomiting of large 
piecP!l of mnco.'>a. 

Chronlc 

--~~- --~- ----

Symptoms occur after 2 to 6 months' exposure, and include 
pronounced irritation of the throat, of nasal and bronchial 
passages, and of the skin. Status asthmaticus may develop. 
After recovery, exposure to mlnlrnal amounts of platinum may 
produce allergic sym11toms, including dermat-itis, and asthma 
attacks. 

No important effectB. 

Essential trace element foi: rats and chlckf'11s, anti pi:obably 
foe humans. 

Silicosis, a type of fibrosis which is progressive and 
disabling. 

Argyria: local or generalized impregnation of the mucous 
membranes, skin, and Pyes with Allvcr. All forms of sliver 
nre extremely ~umulativt.• in the body. 

Cases of squamous cell cai:cinoma of the esophagus have 
occurred 12 to 42 years after ingcstlon. Thought to be 
caused by previous cell destruction and possible scar 
formation rather than to any carcinogenic action of 
sodium hydroxide. 
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.>;_, Chemical 

Sulfuric Ac Ld 

Talc 

Tc Llurium 

Thallium 

Tin 

1,1,1-Trichloroethane 

Tr1chloroethylene 

Zinc Compounds 

Table 4. Toxlcologlcol/l'hyalologlcal Properties of n,ewlcala Encount.,red l.11 Jewr-lry Manufacturln~ 
(Martin, 1978; Proctor and Hughes, 1978; NIOSII, 1977) (Cor1t'd) 

Acute 

SPvcrly J rrJ tntee mucous memhra11es of nose and throat, causing 
coughing and choking. Erodes teeth. Hurns E1kir1. 

ND lmpurtant effect~. 

Helatlvely low toxicity. Inhalation of fumea may cause foul 
breath and perspl n1t1on, me tall le tnste in the mouth, dryne,rn, 
afternoon soomnlence, and loEJs of appetite. llydrogen telluride 
\1ad central 11ervous syHten1, reHpirnLory, and cardiac effcctR. 

Ingestion produces gastrolnteEJtinal symptoms, 1088 of kidney 
function, peripheral neurltJA, strabi!-imll!::J~ dlBoricnt.:1Llon, 
convulsion~ and alope.cla. Death is due to l.'.entral nervouH 
s y;, lem dam~ ge. 

SpllnterR may irritate skin, Some inorganic salts mildly 
Jrr-Jtatc eyes and n1uco118 n1en1~ra11cs. 

Cardiac effectR in high concentrations. 
an<l depres,gel:J the central nervous system. 
J rritate eyeA. 

Acta as 11arcotic 
Liquid and vapor 

lrrltntcs eycu, nose, .ind throal. DPpregses cenLrnl nervous 
ay,,tr-m. Alcohol incrPases the symptom" of trlchloroethyll'ne 
t~ xpos11re. 

Metal spl lnters may irritate the skin. Oxide may cause metal 
fume fever, a 24 to 48 hour 1 LlneA9 with influl'nza-like 
s.ymptoms. 

Chru11 l c 
--------

Bronchitic Mymptoms, rhinocThen, lLlcrlmatton, and eplstaxls. 
May result in conjunctivitis, frP<Juent respiratory lnfecllu11", 
emphysema, and dige,;tive dist11rbanceR. 

Devc1opmcnt of Arnall nodular arcat:. i11 the lungs propu[-tloual 
to the amount of depo>Jited dust. Some talcs co11l11l11 sJJ lea 
and asbeutos. 

Metallic tellurium waA leratoge11Jc ln tests on rc1.ts. 

Neurological signs may predumlnate iu chrcnllc :;evere 
poisoning. Other symptoms lncl11de optic atrophy, para­
esthesins, and Alowed pupJi!fny and superficial LL"11don 
rc.f leK reepi..HU:H~.s. 

Uw=it or fuuH~t:1 may caut:1e stannn.'--lls, a benign pneumocnntor;ls. 

Reµeatcd skJn contact mHy cau~e dermatil ls. 

Addiction and peripheral neurupathy have 1.,cen reported. M;iy 

Induce ltvc-r tumor6 tn mice. 

No imporurnt effects. 



to be nearly 2.5 times greater in exposed workers than ln unexposed woi:-kers 

(0.93 µg/100 ml and 0.38 µg/100 ml, respectively), and seemed to accur:-ately 

reflect levels of cadmium exposure and to correlate well with sympto~s of 

cadmium intoxication. For four symptoms (dyspnea, chest pain, dizziness, and 

dysuria), a dose-response relationship with cadmium blood levels was observed. 

Levels of cadmium in hair were determined to be highest (up to 19 µg/g) in 

sections farthest from the scalp and in hair formed prior co cadmium exposure, 

suggesting that ~xternal contamination by cadmium fumes was the primary 

source of exposure. 

Hazardous mercury exposure was associated with several jewelry molding 

operations in Australia and New Zealand in the 1960's (Copplestone and 

McArthur, 1966; Jones and Longley, 1966). In these facilities, jewelry was 

manufactured by,processes similar to the lost wax method (Section V) except 

that, instead of wax, low melting point alloys of mercury and cadmium were 

used in the initial molding operation. Considerable exposure to mercury 

vapor occurred, as evidence by measured air concentrations (up to 35.mg/m3), 

and urinary concentrations (up to 3. 7 rng/1). In many cases, the higher 

urinary levels were associated with molding and the oven melting of the alloy 

from the molds. Despite the high urinary and atmospheric mercury levels, the 

workers for the most part did not exhibit any overt indications of poisoning; 

of 36 employees surveyed in one study (Jones and Longley, 1966), only one 

showed definite symptoms of me:rcurialism, while others exhibited vague 

changes. The installation of effective local exhaust ventilation 'served to 

control the mercury problems, and the cadmium portions of the alloys did not 

appear to constitute an exposure problem. 

Lead poisoning in jewelry enamelers in Birmingham, England has been 

reviewed by Fothergill and coworkers (1967). The hazard, principally of 
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historical interest, arises from the habit of some workers, primarily female, 

of placing the enamel applicator in the mouth (mouth pointing) and was first 

reported at the beginning of the century in a survey of 85 enamelers. The 

enamel frit used in the process is typically a lead-borosilicate containing 

about 42% lead. No more cases were reported until 1962, when a single 

diagnosis was made; following this incident, a survey of 223 jewelry enamelers 

was undertaken (Chalmers ~ al., 1963). 

The results of this survey revealed three further cases of lead poisoning 

with marked anemia and abdominal symptoms (Fothergill ~ al., 1967). Mouth 

pointing was practiced regularly by 18% of the enamelers, and another 40% 

practiced it occasionally. Of the regular mouth pointers, 35~~ had hemoglobin 

levels below 12 g/ 100 ml and 20;:; showed excess urinary por;:,hyrins; in the group 

that did not mouth point, 10.5% had hemoglobin levels below 12 g/100 ml and 

none showed excess urinary porphyrins. Following this survey, an additional 

case of lead poisoning in an enameler was reported (Fothergill et~-, 1967). 

VIII. PERTINENT NIOSH PUBLICATIONS 

A. Criteria Documents 

Subject 

Ammonia 
Asbestos 
Asbestos (revised) 
Beryllium 
Cadmium 
Carbon Tetrachloride 
Chromic Acid 
Chromium (VI) 
Crystalline Silica 
Epichlorohydrin 
Inorganic Arsenic 
Inorganic Arsenic (revised) 
Inorganic Fluoride 
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~IOSH Publication ~o. 

74-136 
72-1026 7 
77-169 
72-10268 
76-192 
76-133 
73-11021 
76-129 
75-120 
76-206 
74-110 
75-149 
76-103 



Subject 

Inorganic Lead 
Inorganic Meriury 
Inorganic Nickel 
Nitric Acid 
Phosgene 
Sodium Hydroxide 
Tetrachloroethylene (Perchloroethylene) 
1,1,1-Trichloroethane 
Trichloroethylene 
7.inc Oxide 

B. Health Hazard Evaluations (HHE's) 

NIOSH Publication No 

73-11010 
73-11024 
77-164 
76-141 
76-137 
76-105 
76-185 
76-184 
73-11025 
76-104 

No health hazard evaluation of jewelry manufacturing operations 

were encountered. 

C. Other NIOSH Publications 

Title 

Health and Safety Guide for Electro­
plating Shops 

Health and Safety Guide for Netal 
Stamping Operations 

How to Get Along With Your Solvent 

Epoxy Wise is Health Wise 

Spray Painting - Good Practice for Employees 

Working with Industrial Solvents (folder) 

Good Work Practices for Electroplaters 

IX. EXISTING STANDARDS 

NIOSH Publication No. 

75-145 

75-174 

76-108 

76-152 

76-178 

77-139 

77-201 

A listing of ACGIH Threshold Limit Values (TLVs), OSHA promulgated 

standards, and NIOSH recommended criteria is presented in Table 5. 

X. EXPOSCRE ESTIMATES 

As detailed in Section III and Table 1, approximately 56,500 people 

were employed in the jewelry industry in 1965; of this total, 41,000 were 

production workers. 

XI. ONGOING STUDIES 

No ongoing studies pertaining to occupational health hazards associated 

with the jewelry manufacturing were encountered. 
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* Table 5. Threshold Llmlt Vahll's, OSHA Promulgated Standards, and NIOSI! Recomrn~nded Criteria 

----------------------- --- -

Chemical 

Aluminum 

metal and oxide 
fumes 
--

Ammonia 

----
Antimony 
-----
Arsenic 

---
Asbestos 

----
Beryllium 

--
Cndmium 

dust and salts 

oxide fume 

* 

TLV 
______ (_ACl:1_11, _ 1977) ~~---

ppm 

25 

mg/m3 

10 
5 

18 

0.5 

0.5 

5 fJbers/cm 3 , >5µ in length 

0.002 

0.05 

0.05 

OSHA 
(OSllA, 1976) ____ _ 

ppm mg/m3 

----------------------

50 

0.5 

0.5 

ppm 

50 (5-U1l11uLe 
celling) 

N IOSII 

__11978) ----~-­

mg/m3 

Jl+.85 (S-111!1111L<' 
,·,'11 ing) 

0. 5 

0.002 ( IS-minute 
celling) 

--------------------- - ---
3 

fibers/m 3 
flbera/m (celling) 

0.002 
0.005 (acceptHble 

ceiling) 
0.025 maximum ceiling 

(30-mlnute) 

0.2 
0.6 (ceiling) 
0.1 
0.) (eel ling) 

) 
100,000 flhers/m 3 , >5µ 
500,000 flbers/m , >~µ (IS-minute celling) 

0.005 (l)O-m!1111tes) 

.040 

.200 (IS-ml1111tt• 

celling) 

All v11lues are 8-hr TWA concentralinn", t•xc<'pt as lnrllcated; Nl0SII limits are ba~ed on up to a 10-hr expn~un,. 
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• Table S. ThresholJ Limit Valu,•s, OSHA l'rom11lgnted S1andurds, anJ NIOSII Recommended Criteria (Cn11t'd) 

Carbon Tetrachlorlde 

Chromium 

Chromic Acid 

Chromium (VI) 

Soluble Chromlc, 
chromous salts 

Cobalt 
metal, dust, 
and fumes 

Copper fumes 
Dusts and Mists 

Cyanlde 

TLV 
__ J_A__c;~]J!,___!_9 7 7~)---=---

pp m mg/m 3 

10 65 

0.05 

o.os 
(chroumt,,,;) 

U.5 

0.05 

0.2 
l 

5 

OSHA 

_ -~- (OSIIA~)----~~ 

ppm rng/rn) 

10 
l5 (acceptable 

eel ling) 
200 (rnaKlmurn ceiling; 

5-ruinutea In four 
houro) 

. I (ceiling) 

10 (ceiling) 

NlOSII 

---- __ ____1_!9_7 8~) __ _ 

ppm 

2 (60-minute 
celling) 

J 
mg/m 

12.6 (60-mlnute 
celling) 

o_os 
0. I (1S-ml1111te 
cci ll ng) 

0.001 (carcinogenic) 
0.025 (other) 
0.050 (IS-minute 

celling) 

--- ----- ------------

10 (alkal l 

cyanldeA) 
5 4. 7 (10-mlnute 

celling) 
5 (IU-mi1111te 

ce IL ing) 



Epichlorohydrin 

Fluoride 

llydrochloric acid 

Hydrofluoric Aci.d 

Iron oxide fumes 

Lead, inorganic 
fumes and dusts 

uJ 
u, Mercury, inorgan 1.c 
co 

Nickel 

Nitric Acid 
--
Perchloroethylene 

Phosgene 

* Table 5. Threshold I.lmlt V11lue>J, OSHA Promulgated Standards, and Nl0Sll Recommended CrltPrla (Co,n 'd) 

TLV 
___ (A_c_·t_:111_, 1~9_7_7~) __ _ 

ppm 

5 

5 

J 

---

----

2 

]00 

0.10 

mg/m 3 

lU 

2.5 

2 

5 

0. 15 

0.05 

0.1 (so I uble 
compounds) 

5 
--------

670 
-------

0. 1, 

OSHA 
____ (0Sl~-'-9-'---7=--6L) ----

ppm 

5 

J 

2 
------

-----

0. l 

mg/m 3 

20 

2.5 

0.2 

0.1 (cf'lling) 

(Jnorganlc and 
compounds) 

NIOSI! 

-~ _U1_ill__ - -

ppm 

~6 
~12 (JS-mlnute 
cell111g, fluoride 
ton) 

0.1 
0.2 (l5-m11111te 

celling) 

mg/m 3 

2 
19 (15-mlnut,• 

ce J ! Ing) 

2.5 

2.5 
5.0 (15-rnlnute 
celling, fluoride 
J 011) 

<0.1 

0.05 

0.015 (lnorga11lc 

and compounds) 

5 

0.4 
0.8 (15-mlnute 

Ce! ( i 11g) 
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" Table 5. Threshold Limit Values, OSIIA Promulgalr.d Stand,nds, nnd NlOSll Recommc,ndeJ Cdterla (ConL 'J) 

Phosphoric /lcid 

Platinum 
(soluble salts) 

Rhodium 

fumes and dusts 
soluble salts 

Selenium Compounds 

Silica, crystalline 

Silicon 

Silver 
metal and soluble 
compounds 

Sodium Hydroxide 
(Caustic soda) 

Sulfurlc Acl d 

Tellurium 

Thallium, 
soluhle compounds 

TLV 

__ _iA_<;C 11 !,______!2__71)_ ·---

ppm mg/m) ppm 

OSHA 
(OSHA,_ 197&) _____ _ 

mg/m 1 ppm 

NlOSH 
(1978) 

j 
mg/m 

----- - --- - ----
1 

0.002 
--------- ----------

0.1 
0.001 

0.2 

10 

0.01 

2 

1 

0.1 

0.1 

---- - - --------

------ ·---------------------- -- ---- - ----- ----- ---~-- ---- ---

10 

---- -- ---------

2 

---- ----- - ------ -

---- ------------ - ----

0.0'.JO 

-------- -- -

2 (l5-m1n111e 
cc-lllng) 
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Tcthli, 5. Threshold Limit Value~, USHA Promulgated Standards, and NIOSII Recommended Criteria (Cont'd) 

Tin, inorganic 
compounds except 
Sn114 and Sno2 

1,1,1-Trichloroelhane 

Trichloroethylene 

Zinc oxlde fume 

TI.V 

___ ( ACC I !l,___!2_7~7)~--

p pm mg/m1 

2 

)50 1,900 

100 535 

OSHA 
(OSHA, 1976~~) _____ _ 

ppm 

)50 

IOU 
200 (acceplable 

rel ling) 
300 (m,iximum 

celling, 5-mlnutes 
in any 2 hours) 

mg/m 3 

5 

NIOSII 

----- (1978) --~-----

ppm 

)50 ( 15-mi 1111Le 
eel I Ing) 

25 

mg/m3 

1,910 (1S-mi1111te 

ceilln~) 

134 

s 
IS (15-mlnute 

celling) 
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ABSTRACT: This infonnation profile on jewelry manufacturing (SIC-391) is partof a �roup of 46 such profiles that provide information about chemicals or industrial processes considered to be potential occupational hazards. Eachprofile contains summary data on known and suspected health effects, the extent of worker exposure and the industrial importance of either a single chemical, class of chemicals, or a particular industrial process. The reportwas developed for use by occupational safety and health professionals inindustry, and labor and other areas, to provide them with a synopsis ofinformation in their workplaces. 
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Disclaimer 

. 
The contents of this report are reproduced as received from the contractor, 
and have not been edited nor evaluated by the National Institute for 
Occupational Safety and Health (NIOSH). The opinions, findings, and 
conclusions cxp~csscd a~e not necessarily those of NIOSH, nor does mention 
of company names or products constitute endorsement by NIOSH. 
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INTRODUCTION 

An information profile is a working paper used by the National Institute 
for Occupational Safety and Health (NlOSH) to assist in establishing Institute 
priorities. It is an initial step in deter:r~ning the need to develop compre­
hensive documents or to initiate resea'.'rch. Each profile summarizes. data on 
known and suspected health effects, the extent of worker exposure, physical 
and chemical properties, and the industrial icportance of individual chemicals 
and classes of chemicals. The profile may also be used by industry, labor, 
and the occupational :.ealth community as a synopsis of information on ea·ch 
subject an~ to identi~y possible ~ealth hazards associaceJ with thei~ work­
places. 

Although detailed literature searches are conducted using co~puterized 
and manual searching techniques to identify·pertinent an~ recent information, 
not all the literature obtained is incorporated in the report due to the 
summary nature of the profiles. Further, :.iterature published after 1978 may 
not be included in these profiles because it was generally unavailable at the 
tim~ the search was completed. 
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