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92 Madison Averve ¢+ New Yo, N.Y, 10017+ Telephone: (2180 6798030

August 26, 1971

SUBJECT: NEW PUBLICATION DEALING

To: Members of ths Lead Industries Association, Inc.:s

It has been Qquite apparent from recent publicity regarding potential and
aqQiAl lead poisoning problems that many hobbyists and art or studio pottars
lack correct information about lead bearing glazes. The enclosed booklet,
*Facts About Lead Glazes for Azt Potters and Hobbyists,” is aimed at correcting
that unfortunats situatioan,

Based almost in ite entirsty on research data developed by ILZRO in
cooperation with the U.§. Pottere Association, this booklet will ba distributed
widely through craft and profsssional associations, as well as through coop~
erating hobby glaza producers and their distributors.

It 1s expected that this booklst will go a long way towards eliminating

tragic and unnecessary deaths due to ingestion of lead from poorly glazed and
fired carami®~food and beverage utensils.

1If you wish to have & few extra copies of this publication, please let
ze know. :

Very truly yours,

T A

Jré:la - Jercms ¥. Saith
Enclosure Manager, Advertising & Technical Service

. | I N 3445

Lead Industries Association, Inc; -+~~~
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SUMMARY

These recommepdations and observotions
concern glozes intended for
food contect surfaces:

1. Glexes comint of lngredicnts, often including tead, which melt te-
gethor ond become o glom ot high temperatures.

2 Unless the glore is propecly formulated, hendied, opplied ond fired,
it con be dongersus both te the potter end te bis customer.

3 Ne element, alone or in combinatioa, imports all of the desirable
properties te a glaze that lead does.

4 Afthough ceromic materials ore very durcble, glozes ore ot com-
pletely insolsble. Acids will extrect ingredients from the gleze—
including leod, i it is present. The omount of lead that may be en-
trocted from say givea gloxe veries with the chemicel composition.
Other fuctors which have @ direct beoriag ea the lead solubility ere:

o The retie of ingrodients

o Thickness of glere applicetion

o Time ond temperature of biring

» The condition of the kila stmesphere

S. Rt will be evident from the text that glozes for wie on food contect
surfoces should not be combined Blending of different glozes will
datuch the “baloacs of ingradients,” sad retesting would be neces-
sory before wse.

€. It is often mmplied that removal of lead will moke the glozs wom-
toxic. However, keod-free glozes may comtoin other poteaticlly teaic
boavy matuh; ond testing should be done to determing solubility fer
these o3 well

1. Copper should not be added, sither o3 @ stoia or mill sddition, e
ony leod glate imtended for food coatoct surfoces. Kegordiess of how
it is 0dded, copper will increase the lead relecre of the glaze.

8. Row leod compounds should mot be wied to moke glozes for food
service wtensils. Only “low solubility” frits should be used becunse
they ore much safer.

9. Glozes mutt be retested if ony chonges are made la formulation,
boadling, opplication er firieg.

10. Persoas formelating glozes for toblevure should ebtuia ond reod the
“ILZRO Moascl, Leod Glozes for Dinnervere.”

11, Whes vore it produced on @ routine boris for food service, “screem
testing” of production items should be done frequently.

12 Kilas shouid be opernted wnder hoods veated te the atmosphers.

13, Scrupelowsly hygienic procedures should be ebserved in the ceromic
workshop—oe smoking, eoting or drinking. Every core should be
execcised to gvoud omy possible tronsfer of texic matericls from
hoads end clothing te the mouth,

g
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FOREWORD

e The activities of the non-profes-

sional engaged in the production of

@ glazed ceramic ware can be sep-
arated into one of two broad cate-
gories: (1) Art Pottery and, (2)
Hobby Pottery. The art potter will

be considered here as one who cre-
ates his own ware for profit or
pleasure, and who most frequently
compounds his own glazes. He
usually does his own firing as well.

In preparing glazes, the art potter
can proceed in one of two ways:
purchase frits to make his glaze; oc
start with the varjous compounds

in powder form and combine them

in the proper amounts. On the
other hand. the hobbyist is one who
does not mix glazes, but purchases
them packaged or readymade for
application to ware. Nearly all of
these packaged glazes arc already
fritted. Frequenty, the hobbyist
may not even do his own firing, but
rather, may return his ware to &
hobby or art center to have §t fired.

’ Because this booklet deals with
g two groups whose knowledge of the

subject at hand may be widely &-
vergent, some of the information :
is clementary. Much of the mate-
rial here is based on substantial re-
scarch jointly sponsored by the In-
ternational Lead Zinc Research Or-
ganizadon, Inc., arnd the United
States Potters Assocladon.! Some
details covered are of vital impor-
tance which cannot be overempha-
sized.

We have outlined the safe means
for the non-professional to handle
and apply lead containing glazes.
The objective is to provide informa-
tion which will assist the art potter
and hobbyist in producing a safe
finished product—particularly as
relates to glazed ceramic items tn-
tended for food and beverage use.
There i3, ws well, background infar-
mation on some of the materials
with which he is working.

Jerome F. Smith

Manager, Technical Service

LxAD INDUSTRIZS ASSOCIATION, INC.
July, 1971
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THE CERAMIC GLAZE

IS IT A PAINT? Let's begin by
dispelling one popular misconcep-
ton: A ceramic glaxe is mot a
paint. Once the glaze has been 2p-
plied and fused into a glassy coat-
ing. it is much more chemically re-
sistant and has far greater heat and

light stability thaa any paint could
have.

Perbaps some confusion results
because the glaze s usually ap-
plied— peior to fusion—by dipping,
spraying or brushing, much as a
paint. But the similarity ends there.
No pormal paint could withstand
the extremely high firing tempera-
ture necessary to fuse the glaze into
a glass.

WHAT IS IT? A ceramic glaze
is a thin glassy coating, generally
containing silica, which is applied
and fused onto a clayware body.
After fusion, or firing in the pot-
ter's kiln, the glaze closcly resem-
bles a pane of glass. It is continu-
ous, impervious and almost com-
pletely insoluble when properly for-
mulated, applied and fired.

OF WHAT IS IT COMPOSED?
A ceramic glaze might be viewed,
in a simple analogy, as a group of
minerals or rock components which
have been fused in a high tempera.
ture kiln—much the same as Na-
ture produces molten lava in an

-erupting volcano and sometimes
coats the earth with its glassy sub-
stance. A major difference, though,
between volcanic lava and man-
made glazes is that, with the Iatter,
& flux 1s generally used. A Auxis a
matertal that, at high tempera-
tures, reacts with and helps dis-
solve all of the glaze components
to form a glass. Lead oxide is a

good example of a fux. It is an
sctive solvent. In addition to fits
fluxing action, lead also lowers the
glazing ture.!

Besides lcad and silics, glazes
often are formulated with
amounts of other elements. Any of
the following elements might be
found in an art or hobby glaze for-
mulation: antimony, barfum, bo-
ron, csdmium, caldum, cobalt,
copper, fluorine, lithium, manga-
nese, sodium, potassium, stron-
tium, uranfum, zinc and zircontum.
It is evident from the foregolng list
that glaze chemistry can be ex-
tremely complex. It is further com-
plicated by the fact that we are
dealing with reactions (both within
the glaze, and between the glare
and body) that occur at extremely
high temperatures.

IS THE GLAZE SOLUBLE? His-
torians, geologists, and othex stu-
dents of the past have estahlizshed
that nothing in the world §s perms-
nent. And even though ceramic
materials are among the most per-
manent, durability can oaly be
judged by comparing one obfect
against another. Thus one glaze
coating may change or dissolve less
quickly than another, but neither ts
totally insoluble. This is impoctant
to keep in mind when considering
the question of glaze solubility.

HOW IS CLAZE SOLUBILITY
MEASURED? 1t hss become stan-
dard practice in the U.S. dinner-
ware industry to measure the solu-
bility of a fired glaze by determin-
ing its acid resistance. More
cally, what is determined is the
ability of a given concentration of

lddmm‘lmlnp-edknue




from a sample under rigid test con-
ditdons. It Is possible, using these
tests, to determine the amount of
lead, cadmium, copper, barium, or
other potentially toxic heavy metals
that leach from a glaze.

If the glaze has been properly
formulated, applied and fired, the
quantity of any of these is very
small. For lead, 1t i3 less than seven
parts per million parts of solution
~—an amount scarcely measurable
with accuracy less than 10 years
ago. Normally, these extraction
tests use an organic ackd similar to
vinegar.

The best current test is that de-
veloped by the United States Food
and Drug Administration, Division
of Compliance Programs, Bureau
of Foods. This method was orig-
tnally published as FDA Laboratory
Information Bullrtin No. 834, and
s produced in the Appendix.

The FDA test is used to verify
and enforoe product safety, and
bas gained universal application
in the U.S. It has replaced the older
ASTM test. All glazed ceramic food
service utensils manufactured in
the US. must meet the FDA lead
4 release guideline of less than 7 mi-
3 .. crograms of lead per wulliliter of

leaching solution when analyzed

by the FDA method.

WHY USE LEAD IN GLAZES?
Lead oxide, chemically PbO, is a
valuable component of many
glasses and glazes. Because of fts
essential usefulness, it has received
wide attention from ceramic re-
scarchers since the 18th century.
For example, over three hundred
scparatc articles on this subject are
referenced in one publication.®

Some of the more important
characteristics of glazes, derived
from their lead oxide content, in-
clude:

1. Low Melting Range. Lead
3 oxide is one of the classic
e glass network modifiers. Its

strong fluxing action permits

ths formulation of durable
(highly acid resistant) glayes
that mature at relatively lows
er temperatures than their
Jeadless coun

2. Wide Softening Range. Lead
oxide increases glaze Ruldity
(reduces fts viscodty) dur
ing firing. and tn additon,
extends this peoperty over a
wider firing range. Because
of the greater margin of
safety imparted by lead un-
der variable firing conditions,
Jeaded glarzes are more fool-

3. Low Swrfoce Tension. Low
surface tension i3 the prop-
erty which contributes to the
ability of lead glazes to heal

range of Jead glazes, it ac-
counts for their superior ma-
turing qualities.

4. High Index of Refruction.
Brilliant glsze surfaces are
attained, due to the high in-
dex of refraction imparted
by PbO.

S. Resistance to Devitrification.
The presence of PbO in the
glaze reduces tendencies
towards undesirable surface
crystallization, or devitrifica-
tion, of the glaze.

6. Color Compatibility. Lead is
beneficial to most coloring
oxides used in art glazes.

WHAT IS LEAD RELEASE? As
was pointed out earlier, all glazes
are at Jeast slightly soluble in acid.
However, research by the Interna.
tonal Lead Zinc Research Organd-
zation and the U.S. Potters Assoct-
ation has shown that certain proc-
essing variables within the formu.
laton, application and firing oper-
ations have major influence on the
resultant acid resistance, and in the
absence of proper control, can

LIA14549
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grestly increase the solubtlity (ex-
tractability) of lead and other
heavy metals from the glaze. It o
these high solubllity glazes that are
cause for concern.

CAN LEAD RELEASE BE A
PROBLEM? Yes. Certaln pootly
designed glazes—known to be Jow
in acid resistunce, even when
erly fired—should not be used on
pottery intended for food and bev-
erage service. Large amounts of
lead or other toxic substances could
be ingested by the user. The same
problem could develop Hf a glaze
were underfired. While much less
of a problem for well designed
glazes, underfiring can empbat-
kcally increase the Jead release from
poorly formulated glazes—partic.
ulerly those Jow firing glazes that
mature in the cone 0704 range.
Several other factars, which will be
mentioned later, such as failure to
fully frit the glaze, presence of cop-
per oxide, application thickness,
etc., can noticeably affect lead re-
lease. One point worth emphasis s,
that the total percentage of lead in
an acid resistant lead glaze hasno
particular bearing oa fts Jead re-
leasc—rather it is the ratio of in-
gredients, the time and tempera-
ture of firing, etc., mentioned above

WHY NOT USE A SUBSTITUTE
FOR LEAD?! There have been
many and extensive investgations e
during the past fifty years aimed at
developing & satisfactory substitute
for lead in glares for the dinner
ware industry. Many Jeadless glaze
formulas have been developed by
making substantial increases in the
quantities of alkali and boron ox-
fdes in the glaze batch. These better
reproduce the low fusion propes-
ties found in leaded glazes than
the remaining standard glaze in-
gredients, but at the same time fall
far short with respect to solubility
and toxicity, as well as affecting
underglaze colors, and crazing.
Other fluxes have also been studied
an similarly found wanting.. eg.
lithis, strontia, baria and fluarine,
as in a very significant rescarch
spoasored by the United States Pot-
ters Association ! In the final analy-
tls, there is no element that will,
by itself, or In combination, impart -
all of the desirable properties to a
glaze that lead will—and do loe
with reasonable econemy and com-
Plete safety when properly handled.
When correctly formulated, applied
and fired, lead fluxed glazes are
among the safest and most acid re-
sistant of all.
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HOW CAN LEAD RELEASE
FROM FOOD CONTACT SUR-
FACES BE CONTROLLED? “Conr
trol” of lead release is essential
the hobbyist's or art potier's end
product is to present no danger to
the public.
It can be achieved by following
one or more of these procedures:
1. Design and fire y dec-
orative g

2. Use only highly acid resistant
lead glazes for food and bev-
erage coatact surfaces, and
fire properly.

3. Use leadicss glazes for food

and beverage surfaces.

While all these solutions are
practical, the first (1) is by far the
most casily achieved. In this case,
tf the art potter s concerned about
the safety of his products, or f he
fs at all uncertain of his ability to
control their end use, then he
should make any such ftems use-
kess for foods and beverages by
the simple expedient of drilling one
or more holes up the sides or in
their bottoms. Pitchers, mugs,
vases, or other potential beverage
containers can thus be rendered
unfit for use. No one will drink or
: pour out of a “dribbler.” Another
- _ technique for averting unintention-
al food use is to fire 2 wamning label
tnto the glaze. Such a label as “This
3 j container is not safe for food-
3 stuffs,” should suffice. For teachers
4 2 and instructors in art pottery, the
- procedures mentioned above should
E be stressed at the beginning and
- 1 repeated throughout any course in
- E art pottery. In this context, it 13

o R also highly destrable that begin-
ning students be discouraged alto-

; @‘e(hd from designing and firing

-
.
L.
L.

CONTROL OF LEAD RELEASE

cups, mugs or other food and bev-
erage utenails.

The second method (2) for con-
trolling lead release—Le., the use
of proper glazes and proper firing
—1s much more complicated.
While we do not yet have all the
answers, some of the potential dif-
culties are discussed and their solu-
tons indicated in the following sec-
tion. Partculalry as regards low-
fire (hobby-type,cone 07-02 ) glazes,
there is still much to be learned on
the subject of glaze solubllity and
proper firing.

Much of the more definitive glaze
rescarch work done up to now has
addressed ftself mainly to the high.
er fired (cones 4 & §) dinnerware

has become apparent that the low
fire glazes present additdonal risks
with respect 0 lead release unless

care and judgment are
exercised in thetr use. Research is
now in progress that #s expected to
shed mare light on the low temper-
ature glazes.

Regarding procedure (3), sug-
gesting that leadless glazes be used
for food and beverage utensils,
much of the fine stoneware manu-
factured by art craft studios todsy
cither s not glazed, or s glazed
with a leadless mix—including
even those based on salt. Stoneware
fs fired at a higher tempersture,
usually above cone 6. Art
and bobbyists who would
this technique to avold use of jead
should therefore be certain the tem-
peratures required are not beyond
the firing capabilities of their kilns.
As for low temperature leadless
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these are safe for food contact sur-
faces. Much additional develop-
ment work will have to be done be-
fore it can be stated with assurance
that the heavy metal solubility of
such glazes will provide an ade-
quate degree of safety for cither
the art potter or the consumer.

WHAT PROCESSING VARI-

ABLES INFLUENCE LEAD RE-
LEASE? There are several vart-
ables in low temperature ant or
hobby glaring whereby a problem
on food vessels can occur. First,
since the firing temperature (heat
energy input) is Jower than for the
bigh firing glazes, the constituents
of Jow temperature glazes are not
as likely to fully react with one
another and with the body—some-
times with the result that a good,
acid resistant glaze 1s not farmed.
For the hobbyist, the salution to
this problem is, on food surfaces,
to use only glazes that give a low
lead release. Such glazes should re-
Jease LISS THAN scven parts per
million when tested by the FDA
test. The hobbyist should carefully
check the label on each packaged
glaze container and follow all in-
structions to the letter.

NO GLAZE SHOULD EVER BE
USED BY THE HOBBYIST FOR
FOOD CONTACT SURFACES
UNLESS THE MANUFACTUR-
ERS LABEL STATES THAT
THE GLAZE IS APPROVED
FOR SUCH USE WHEN FIRED
ACCORDING TO THE IN-
STRUCTIONS.®

Moce will be said later concerning
the art potter who makes his own
glaze,

* A liet of bobby glase suppliers who are
members of the United States Potters
Association “Ceramic Dinnerware Sur-
velllance Program™ appears in the Ap-
pendix. All of these suppliers bave teeted
and labeled thetr glazes.

g)mﬂ,ulnuﬂnotknownwW

Regarding other varisbles that
can increase the le2d relcase from
a low temperature glaze, copper ox-
ide (CuO) s most to be avoided.
Whether the addition s made &-
rectly or as a staln component is
of no consequence; urder no cordi-
tion should oxide be added
to a lead glaze intended for food
surfaces. Regardless of the care
used in processing and firing, re-
search has shown that the addidon
of copper to a lead glaze will pro-
duce an uncontrallable—and there-
fore potentlally hatardous—in-
crease in the lead release.

Firing time {s another factor that
affects lcad release. This is espe-
clally important where low temper-
ature or arttype glazes arc being
used. Such glazes customarily call
for less beat input than the com-
nudu&nmmglml_x:bam
important for the hobbyist art
potter_to always use pyrometric
cones—never to fire by dme alone,

TAME |

STANDARD PYROMETRIC CONES
Coma Tomperetwe

Neader Squiveloar®
or 1803°F 984°C
06 1830 999
[+~ 1915 1048
04 1940 1060
a3 2014 1101
c2 2048 1120

° The temperohury aquivelentt apply enly te Large
2V1") Orten Pyresmewic Cones & whon heeted ot
the rem of DU'F (127°C) por hanar in on ol o0

l

The proper use of cones will fnsure

that correct time and temperature

of firing has been achieved.
Another processing step that as-

sumes added importance in low fire

glazing is thickness of glaze appli-
cation. Marquis* has shown that a
thin glaze can, during firing, react
with and dissolve body constitu-
ents. This is desirable because in-

variably these new ingredients mi- e

Rk

M N

SRR



grate throughout the glaze netwark,
strengthen it, and make the glaze
more acid resistant. Conversely,
with a heavier application (above
3 mils), these dissolved body con-
stituents may not te the
entire glaze, and—il the glaze is
not of an inherently acid resistant
type—body dissolution will not
then the needed materials
to develop low lesd release.

The peint is then, that while cer-
tain marginal glazes (with respect
to lead release) may have been
used on food service utensils in the
past, this practice is risky and
should not be continued. Certainly,
as Marquis observed: “. . . (these)
glazes should not be used for din-
nerware or food containers unless
the relevant peoduct
are controlled.” Frequenmt testing
for lead release s mandatory with
such glazes. To put it another way,
it §s far more practical and reliable
to arciN with a highly acid rests-
tant lead glaze oc frit composition
in order to insure the safety of the

fired glaze.

WHAT ABOUT THE POTTER =~~~ ™

WHO MAKES HIS OWN GLAZE?
A good deal of the art or studlo
potter's success in firing acld re-
sistant lead glazes will depend
upon his kiln and his willingness to
avoid heretofore popular, “cook-
book™ formulations—at least for
food and beverage surfaces.

Over the years, literally thou-
sands of glaze formulations have
been offered tn publications aimed
at the studio potter. If these were
used on food utensils, few would
pass current FDA lmits for lead,
cadmium, or other heavy metal re-
lease. What then, should be dane?
We are printing herewith the em-
pirical and weight percent formu-
las of several cone 06 glazes which
have been developed and tested,
and which consistently gave a lead
relcase of Jess than 7 parts per mil-
lion (ppm)—even when fired tn a
static atmosphere electric kiln. If
any other glazes are to be used,
th=y must be tested before they
can be considernd safe for food and
beverage applications.

TAME N

CONE 06 ACID RESISTANT GLAZES
19000 mads from 90N, Felt snd 1N Kool

Empirical Formuls of Glaze

MO €O %O MO A, 80, 5O, IO,
1 0.0 0.0 —_ 0.89 0.27 0.15 2.58 0.0V
2 0.10 0.14 — 076 027 0.32 249 0.02
3 0.08 0.07 022 0.72 027 0.24 248 Q.01
4 0.1¢ on _— 043 028 0.49 2.80 0.03
0.10 0.13 0.4 0.42 0.27 0.36 245 0.02
] 0.16 0.20 0.08 0.56 0.27 0.5 2.78 0.03

Weight Per Cant Formuls of Glaze

1 0.78 0.93 —_— 49.53 6.96 amn 38.83 025
2 1.61 1.92 — 42.69 2.03 5.55 40.67 0.52
3 0.81 0.96 578 40.51 AL €22 40.34 026
4 2.49 2.94 — LN m 8.54 42.61% 0.80
[ 1.64 1.96 .89 .47 713 6.6 41.74 0.3
[ 2.5 297 197 2N 7.4 9.12 4317 0.8}

Mote: While ol of thess gleses tre cloer, numbers 1, 2, ond 3 develep & slight yellowish conl. Fermwie
tors 4, § ond & orw cloar ond colarioms
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" If the potter is using a smaller

electric kiin to 8re food service ves-
scls, great care should be exercised,
especially with glazes other than
those listed above, to assure that
sufficient ventilation exists at all
times within the kiln. This will
help to prevent redeposition of vo-
latilized Jesd on the surface of the
ware. Reoent findings have indi-
cated that a distinct “skin effect” or
‘surface layer of lead can occur on

;vm ﬂred ln .smdl “static aﬁfb

chemically recombine with the
glaze, and great variatdon in the
lead release will frequently occur
under these conditions. This {s true
cven {f it has been shown that the
glaze would otherwise show lead
release of less than 7 ppm when
fired in a well ventilated Xiln.
(These are the "marginal® glazes
referred to easlier.)

sphere” kilns. Such deposits cannot @

THE FRITTED GLAZE

Nearly 35 years ago, J. H. Koe-
nig.* pointed out that the introduc-
ton of lead to a dinnerware glaze
in the form of a properly const-
tuted, acid resistant frit provided,
“. .. 8 vast improvement In the re-
duction of the industrial hazard, as
all industrial toxicologists agreed.”
Now, talking about consumer haz-
ard it has become even more obvi-
ous, indced imperative, that the
lead compounds in glazes used for
food surfaces must be rendered in-
soluble. Lead compounds can best
be made insoluble through fritting,
which is the core of this statement.

WHAT ARE FRITS? Frits are
glaze components which have been
fused or melted tn a separate fur-
race before incorporation in the
glaze. Either the entire glare or
various components may be fritted.
These pretreated glass particles
are then reduced to powder form
and applied to the pottery for firing.

One of the pdimary objectives in
pre-melting (fritting) glaze mate-
rials is to make them less soluble—
both before application and after
firing. In addidon, propery de-
signed lead frits and fritted glazes

eliminate—or greatly minimize—
lead wvolatility under glost kiln con- |
ditions. }

A note of caution, however. More
frits are soluble than {s commonly
understood. Many commercial frits °
now supplicd and used for glaze
formulation are very soluble, and
could not resist even dilute acid
attack (for instance, in stomach
acids). Merely melting the glaze
components to form a {rit docs not
insure that it has been rendered in-
soluble. Just as with the fired glaze,
the acid resistance of & frit is
closely related to its chemical com-
position. This complicates the prob-
lem facing the art potter who
wishes to make a “safe” glaze. Un-
less he is extremely lucky—or un-
less he uses a fritted glaze known
to be acid resistant, his product
can become a hazard to an unsus-
pecting consumer.

Three Jead frit formulations
shown by Marquis' to be highly
acid resistant are listed below in
Table 1II. Even these frits can be
uscd to formulate an unsafe or
highly soluble glaze unless the art
potter carefully avoids overloading o

Ly o e




k-

o4}

ik

T A R A Y 1, T DRI A sy g < N Ty RATEPTTYY)

¢

the glaze with additional raw lead,
or borax or even copper stains.
More on this subject may be found
in the publicaton “Lead Glazes for
Dinnerware,™ available through

Lead Industries Association, Inc.
TABME W
Low Solubility Lesd Frits
Moleculer Formula
"o Advmine $Siice
1. 1.0 0.03 1.94
2. 10 0.11 218
3. 10 0.25 1.92
ot Those are broodly ovelichle sammancielly.

Raw Lead Clazes. Instead of
making a glaze from lead contain-
ing frits, it is quite possible to be-
gin with “raw lead™ compounds.
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HEALTH AND SAFETY

THE IMPORTANCE OF COOD
HOUSEKEEPING. This section
should probably have come first in-
stead of last. In any event, the ne-
cessity for good housckeeping can-
not be over emphasized.

Every type of lead product can
be safely handled—if it s handled
with suitable care and the proper
equipment as In industry. The
same long-established hygienic
control procedures apply to lead as
to silica, barium, beryllium, cad-
mium, etc. Dust of any kind in the
ceramic workshop is likely to be a
health hazard. All operations which
disperse dust and fumes should be
controlled by forced exhaust ven-
tilatlon.

Fortunately, hobby glazes come

e packaged in containers of various

sizes and no particular handling
problem with regard to dust is
likely to occur. For the art potter,
however, care in mixing and grind-
ing should be exercised to avoid
spills. In addition, when mixing
batches of dry materials, respira-
tory protective equipment should
be used—and only respirators ap-
proved by the US. Bureau of
Mines* for toxic dusts. Any other
type will most likely be ineffective.

“Raw lecad™ compounds should
not be used by the art potter for ap-
plication to food and beverage con-
tainers. However, f such materials
are being used in the glaxing of
non-food ware, all spills should be
immediately damp sponged, and f
any dust should appear, it should
be vacuumed thoroughly. Shelves
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and flat surfaces should be mopped
regularly and meticulously,

Spraying of glazes should be
done only in a well ventilated
booth, exhausted to the out-of-
doors—and not in the vicinity of
children. On the subject of chil-
dren, all glaze materials should be
stored only in Jocked cabinets out
of thetr reack. Young children
should meter be permitted to play
in the ceramic workshop area.
Young learners should always be
supervised by 2 responsible person
to avoid burns, spills and other un-
desirable accidents. Litde children
have even been known to drink the
contents of cpen bottles and jars in
the

As we noted carlier, during glaze
firing, lead will volactltze from the

glaze and permeate the atmosphere

within the kiln. Depending upoa
the size of the kiln, and the quan-

tity of ware being fired, the atmo-
sphere around the kiln (assuming
the kiln is peoperly ventilated) can
constitute a very real health haz-
ard. It therefore follows that the
kiln should mot be located in the
kitchen, den. children’s playroom
or any other area where children or
adults may unwittingly be exposed
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to lead fumes. In addition, the kiln

should be fitted with a hood .ex-
hausting to the outdoors. This is
especially true for schools and craft
clubs where whole batteries of
kilns may be in operation stmulta-
neously.

Personal hygiene is an elemental
part of safe hobby glaring. All
crafters must be sxrupulous about
washing hands, and ‘ake extreme
care (o avoid transferring lead from
the hands to the mouth—THIS
MEANS NO EATING, DRINKING
OR SMOKING IN THE CERAMIC
WORKSHOP AREA. If gloves are
not worn when glares are being
dipped or poured, fingermails and
hands must be tharoughly scrubbed
(use fingemnatl brush) upon finish-
ing. A protective change of cloth-
ing. or & long smock should be
womn in the workshop and never
worn elsewhere in the home, espe-
clally where toddlers may come in
contact with the clothing.

In summary, obscrvance of all
the foregoing precautions will per-
mit the hobbyist or zrt potter the
broadest possible enjoyment of his
pursuit while at the same time pro-
viding safety for himsclf, his fam-

‘ily and those who use his products.
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‘ METHOD FOR DETERMINATION OF LEAD
. EXTRACTED FROM GLAZED POTTERY
i
: () Ateenic abeerption spectremeter—PorkinEimer Model 303 or equivelent, with
: the following opereting conditions: wevelength 218 mm; slit 4; leed hollow
3 cathode lamp; sir scetylene burner (0.3 x 110 mm alit) with swpply of eir ot
H 60 psi (flow meter 9.0) and acatylene ot 10 pei (flow meter 9.0) for an sapire-
5 tion rete of 0.8 mi/mie.
! () Standard selvtien—Disschve any soluble lesd salt in 4% scotic acid 10 @ leed DAt
i concentration of 1 mg/mi. Dikute tha stenderd stock solution with 4% scetic e
: acid 10 obtein working stendards with final concentratiors of 10, 20, 30 end Lo e
§ @ 40 ug of lead per mi. R
3 Proparation of Semple (Losching) Selviien f’~_’5
3 (indevidually enslyze 6 un of sech semple ) .
} Prior 10 snelysis weth all vewsels with houtehold detergent, followed by & thor :
ough ninse with ditilied water. Discard the water end dry the unit; then fill esch ' o
unit with 4% ecetic acid 30 thet the ecid comes within %™ of overflowing the con- SR : ’
,.3 tainer. Messure the volume of ecid, by ditference, a1 the units ere being fiked (use Wil e e e ot
greduates or burets calibrated Yo deliver™). Cover each unit with & waikch glass or
e other suitsble cover, being sure not 10 ellow the cover 10 come in conact with the
: ] acid. Let stend at room tempereture for 24 hours. pa
3 Stie semple (ieaching) solution end determine sbsorbence by etomic absorption T
3 1 spectrometry, diluting if required with 4% scetic acid. Determine the sbsorbence L
9§ ) of the stendard solutions in & similer feshion. Prepsre a standard curve of sb- DU
- ; socbence versus concantration. Determine the amount of leed from the stenderd :
i curve. Calculate results as ug of lead/ml of leaching solution,
A ; .
g i :
; A somple s considersd vieletive ¥ the aversge of the six walle snsmined eon- { LA
toins 7.0 vy lead/ml of leoching selution or mere. ’
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ON.GLAZE DECORATIONS

The US. Food and Drug Administration has recently reported that on-glase
als can be 8 source for leachable lead and cadmium if the decal s not prop-
erly formulated, applied and fired. This same wamning should apply to low tem-
perature decorations for glass (glass enamels) as well.

TESTING LABORATORIES
As of July 10, 1971, four laboratories in the U.S. weze approved by the United

States Potiers Association for the performance of Jesd extraction tests on glazed
pottery. They were:

Pistaburgh Testing Laboratory

850 Poplar Street

Pittsburgh, Pennsylvania 15230

The Twining Laborstories, Inc.

P.O. Box 1472

Fresno, California 93718

Bio-Technics Labe, Inc. ’ o
1133 Crenshaw Biwd. :
Los Angeles, California 90019

Coors Spectro-Chemical Labaratory
P.O. Box 5868
Denver, Colorado 80217 :

Hobby gloze suppliers who were members of the USPA. “Ceromic
°Dinn¢rvor¢ Surveillonce Progrom™ as of July, 1971

1. American Art Clay Co., Indianapolis, Indians

American Beauty Ceramics, Willoughby, Obdo

Ducan Ceramic Products, Inc., Fresno, Californis

Gare, lnc., Haverhill, Massachusetts

Pemberton-Neal Ceramic Supplies, Bellfower, Califarnia
Reward Ceramic Color Mfrs., Inc., Clen Bumnie, Maryland
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