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nderkarated merchandise

abounds in the indusiry

today. Ethical jewclers

need 1o know that the

goods they're buying and
selling really contain the metal fine-
ness promised by their quality mark.
That's why it's sometimes necessary
1o test a picce of jewelry or scrap
metal in the course of operating a
jewelry workshop, Jewelers around
the world use the following tradi-
tional procedures to determine the
quality of their products and raw
materials, and to assign value when
buying and selling antiques, used
jewelry and serap metal.

This article is an introduction Lo
basic scdures which can be used
casily and safely in a small jewelry
workshop, Included is a sequence of
steps for determining the composi-
tion of an unknown sample, begin-
ning with visual and tactile inspee-
tion, and followed by a series of acid
tests including the ancient touch-

1. Tools, supplies and solitions for
testing preciows mefals,

2. Nitric acid applicd 1o 14k gold (right)
sleaws me reaction, When applied to brass
{fefi, the sedition imunediately tarms
greeiL.

to test metal fineness casily and safely

stone test. With the correct equip-
ment and with knowledge based on
experience, a goldsmith or jeweler
can quickly identify the primary
metal in an unknown sample, the
gold content éknml or fineness) for
gold items and the silver content for
silver items,

If precise scientific testing is re-
quired, samples should be submit-
ted toa ?rufcssiona] laboratory
where gold items are tested by fire
assaying (cupellation) and silver is
subjected 1o litration.

A word of caution: The proce-
dures for westing precious metals arc
not inherently dangerous, as they
are used safely by thousands of jow-
elers every day. However, caulion
should be taken whenever handli
acids, even in the very small quanti-
ties required for testing. Eye, face
and hand protection is recom-
mended, since direct contact can be
dangerous, Fumes also should be
avoided. Always keep a box of bak-
ing soda within easy reach so that an
accidental spill can be neutralized
immediately. The mixing of acids
should be carricd out only by experi-
enced persons. Always add acid to
water and not the reverse. [f you
have any doubns, get the help of an
experienced professional,

Inspection: Before submitting an

TESTING PRECIOUS METALS IN THE WORKSHOP

Here are some basic procedures experienced jewelers can use

unknown sample 1o the acid test,
you should collect important infor-
mation by inspecting and handling
the item. Examine the piece with a
loupe. Feel it. Motice the finish,
heft, color, stamping and general
appearance, all of which can aid in
identifying the metal. Consider
these questions:

» Docs the item have a quality

mark? Quality marks m?y b an in-
dication of the karat or ineness, al-
though they should not be assumed
to be correct.
* Is the item marked in the Euro-
pean system of 585 and 750, in the
American system of 14k and 18k or
in the English system of 9¢t and
I18ct? This observation may help to
determing the origin of the picce.

# Is there a maker's mark or
trademark next to the quality mark?
Itz presence often indicates that the
quality marking is reliable. Again,
however, nothing should be taken
for granted.

. the metal look like gold?
Giold has a characteristic color and
appearance which an experienced
eye can recopnize, Plated bross and
other surface treatments do not
look quite the same.

« If the item has been worn, are
there high points or corners which
now reveal subsurface metal of a
different color? 1T this is the case,
then the item is most likely cither
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Table of testing solutions and reactions for various metals

Metal Test solution Reaction
Giold plated or gold filled Mitric: acid Surface—none
over brass Subsurface—green
Gold plated or gold filled Mitric acid Surface—none
over sterling Subsurface—cloudy
Silver plated over brass Mitric: acid Surface—cloudy
Subsurface—green
Gold alloys above 18k (.750) Agua megla Varying shades of brown; faster
& darker reactions indicate lower
fineness
Gold alloys: 14k (.585) o Weak aqua regia Shades of brown
20k (.833)
Gold alloys: 10k (417) to Mitric acid Shades of brown
16k (.667)
Gold alloys below 10k (417) Weak nitric acid Shades of brown
Fine silver (1.000) Nitric acid Light cloudy
Schwerters Bright red
Sterling silver (.925) Nitric: acid Cloudy
Schwearter’s Dark red
Coin gilver (.900) Mitric acid Brown-cloudy
Schwerlers Reddish brown
Low sitver (below 800) Mitric acid Turquoise
Schwerlers Shades of brown
Platinum Aqua regia Mone
Palladium Mitric acid Brown
Brass Nitric acid Grean
Schwerters Light turguoise
Copper Mitric acid Blue
Schwerters Dark turquoise
Mickel sitlver (contains no silver) Mitric acid Turquoise
Schwerlers Blue af edges
Lead Schwerters Yellow-brown
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Mated or filled, and not solid gold.

Ifit ixﬂ'rl]::w. does the item
have the helt of gold? Gold alloys of
14k and 18k are about twice as
dense as brass and therefore feel
much heavier by comparison.

« I it is white, does the item have
the look and feel of platinum? Plati-
num is about 509 denser than white
gold, In addition, platinum has a
white color, compared 1o white
gold's shightly vellowish tint {unless
the white gnl:’d has Been plated with
rhodium, which gives il lusirous
stecly gray polish). By comparison,
sterling silver is much lighter in
weight than either gold or platinum,
and is not as white as plotinum. 1t is

KA nevalle fife fis b wsed e nrake o
very samall wick o ar icdeden wenen af the
chiniit in queestion,

4. ol alrap of nitde acid results i o bright
green reactie, indicating that the
suelstrface pretal is brass,

rare for an item marked platinum 1o
be mismarked, However, don't as-
sume a quality stamp 10 be accurate
without testing. Common marks on
platinum are “10% Irid. Plat.”
which indicates an alloy of %% plat-
inum and 10% iridivm, or 5% Ru.
Plat.” which indicates an alloy of
95% platinum and 3% ruthenium,

Qualitative and quantitative
tests: After the item has been in-
sprected for elues 1o its composition,
two types of 1ests can be performed
in order to determing the contents,
One type is qualitative: here the
goal is 1o determine the primary
constituent of an unknown alloy,
These tests are based on the fact
that cach alloy responds to specific
acids in a characteristic way. For ex-
ample, brass responds to nitric acid
by turning the acid green,

After the primary constituent of
an alloy is determined, the second
type of tests can be performed. In

quantitative tests, the purity or fine-
ness (karat of gold) of the alloy is
determined. The quantity of the
predominant precious metal can be
ascertained by comparing the reac-
tioms of various samples o the same
acids.

Quantitative testing of gold alloys
i accomplished by using the wuch-
slone lesl.

Equipment: The touchstone and
other acid tests require tools and
supplies which can be purchazed
through jewelry st:lp ‘!) houses, Here
15 what you'll nec F wown in Figure
1, frown deft in the from row),

Paper tonvel 15 used o soak up rest-

3. Effeces of Sclwerters soletton (fren
deft ger rigdath: ons ffove sthver { 1,008), bright
rel; owe sterling sifver (9230, ek redt: on
silver befow S00, onanee-Teowr,

6, Appiviing ar drop of oil 1o the
teeclrstone,
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ing acids from the 1ouchstone in
order o stop the process and make
visual determination easicr.

A specialized black touchistone is
used to accept the rubbings of met-
als during testing,

« A sel of fess meedles is required
for gold testing, These arc a series
of brass rods with gold tips ranging
i fineness and marked accordingly.
Rubbings from these necdles a
the standards against which un-
known gold alloys are compared,

A plastic abrasive padd is used with
waler to remove metal rubbings
from the touchstone.

Always keep a box of baking soda
(Figure 1, rear) within reach when
working with acids. In the event of a

7. Rubbing a ring of wknown pretel on
the tonechistone, indicated by e letter
gy

8 Rubbing the stevre witl a J2K test
teedle,

B

spill, spread baking soda on the acid
immediately to neutralize it.

A series of testing solutions also is
required (Figure 1, middle row from
lef). These may be purchased in
premixed vials from jewelry suppli-
crs or made with the components
listed, using the precautions men-
tioned carlier. Each testing solution
iz effective for a limited range of
finenesses, being neither universal
nor specific.

A drop of houschold or motor aif,
rubbed into the stone, darkens it
and facilitates visual comparison be-
tween the acid eiched rubbings.

Weak nitric acid is used 1o test
gold alloys below 10k, It is com-

wsed of S}Ipms nitric acid added to

parts distilled water,

Concentrated mitre acid is used o
test gold alloys between 10k and 16k,

Weak agqua regia is used 1o test
gold between 14k and 20k, 1tis com-

sedd of 40 parts nitric acid, 1 part

ydrochloric acid and 15 parts dis-

tilled water.

Selrwenter’s sofuion is used 1o test
silver alloys, brass, nickel, lead, and
copper. I is composed of 51 ml ni-
wrie acid, 53 ml distilled water and 5
g of potassium dichromate,

Avuia regia (royal water) is used 1o
test platinum alloys as well as gold
alloys above 18k, 1t is composed of |
pari nitric acid and 3 parts hydro-
chloric acid. This .-n::iuliul! has a
short shelf life and should be dis-
carded after a few days. To discard
a small amount of acid, pour it
slowly down the side of a large bowl
filled with a solution of water and
baking soda. After all reaction has
subsided, the acid solution may be
considered neutralized.

9. Rucbbing the sievre with o T4k test
needle,

16 A srvipe of nitvic acid i mande s
the Hiree mbbings. The 12k nbing turvs
Brorisly fmnediately.
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Qualitative test rar‘fuld: A yellow
metal should be tested 1o determing
if it s gold, prior 1o determining the
karat {%’mcness}. Applying a drop of
nitric acid to the surface of an item
of gold will have litthe immediate re-
action, depending on the karat,
However, items which may be mis-
taken for gold, such as brass or
bronze, will immediately turn nitric
acid green (Figure 2).

Adter testing, use a pair of tweeg-
ers to bring the tested items (o a
sink and Mush thoroughly in running

ater.,

Qualitative test Tor gold and gold
filled: If vou suspect the sample 1o
be tested has been lacquered, plated
or gold filled (having & mechanically
applied veneer of gold), you musi
seratch the surface to reveal the
subsurface metal, Try to select an
area where the nick will be unno-
ticeable, and where minimal dom-
age will result.

1. Use a needle file or graver to
make a scratch through the surface
{Figure 3), Examine the nick with a

T8, Paper towel is iesed o soak 1p excess
serluutient,

12 The 12k mibbing hes tured Brownest
it s weardy gowe. The nidbing front the
samzple ring las reacted slightly, while the
14k rubbing shows almost o effect from
the actd, Cleardy the nkirewn sample'’s
reaetion s closer fo Jok than 1o 125,
altfoegly the saenple s reacted slightly
rrore than e 4% rdiving. This e
sennple is deternied to be approxintately
T30 karer,

loupe to determine if there is o visi-
ble difference in color. Such a dif-
ference would indicate a sample
which is not solid gold.

2. Apply nitric acid to the nick. If
the item 15 solid gold, there will be
no immediate reaction, 11 the sub-
surface layer is brass or another
nonprecious alloy, then it will react
immediately by turning the solution
1oy a different color (Figure 4),

Qualitative and guantitative tests
for silver: A special solution called
Schwerter’s solution can be used 1o
test allovs which may contain silver,
The presence of silver as well as the
approximate lineness may be deter-
mined by observing the reactions,
Appl}'inf,a drop of Schwerter's solu-
tion will reveal the presence of at
least 505 silver by turning the menal
o range of colors. The brighter the
red color of the reaction, the finer
the silver alloy (Figure 5). Compara-
tive rubbing on the touchstone also
will indicate the relative fineness of
silver alloys. Rubbings from alloys
with 2t |.i;§?,ir silver content will feel
softer and look whiter in color. Sil-
ver alloys are frequently rhodinm
plated 1o increase hardness and re-
sist tarnish. These items cannol be
tested until an arca of plating has
een removed by filing, engraving or
sanding,

CQuantitative test For gold alloys
using a touchstone: The touchstone
test has been in use since at least
600 B.C. This ancient method finds
universal usage even today becanse
it is an easy, convenient, quick and

relatively accurate way 1o determine
the fineness of gald alloys. Touch-
stone lesting requires a few basic
supplies, and can be used on items
of any size with only a minor loss of
material. An experienced 1ester can
confidently determine the fineness
of gold alloys within one karat or
even less,

The method works because pre-
cious metals are very resistant to
acids. That means alloys with a high
percentage of precious metal are
maore resistant than alloys with a
lower precious metal content. In
other words, when tested with the
same acid, 18k gold (which comaing
75% gold) will be more resistant
than 17k :J]diwhich CONLAINS ap-
pruximulc?:( T0% pold). .

The touchstone test invalves visu-
ally comparing the effects of acid on
a rubbing of an unknown metal with
rubbings from test needles of known
purity, This test indicates the quan-
tity of precious metal present and is
used :? agencies and businesses in-
volved in checking gold products,
Cowernmental and customs assayers
oversecing the importation and sale
of fine jewelry around the world use
the system daily.

‘l."lﬁ:f:n all other visual, tactile and
empirical information leads you lo
believe that an item is made of a solid
gold alloy, you can use the touch-
stone test o determine the quantity
of gold (karat or fineness) in the
sample. This essentially is & compar-
ative test in which two or more sam-
ples are rubbed on the stone and
treated with acid side by side. Acid
tests are most effective for gold al-
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loys between 9k (.375 fine) and 18k
}?;u fine). Outside that range, dif-
crentintion becomes more difficult.

Note: Testing gold alloys of dif-
ferent colors requires test necdles
of the appropriate colors as well,
White golds which may include a va-
riety of precious and nonprecious
components do not produce defini-
tive lest resulis. Dental golds, which
frequently are hardened by adding
small amounts of platinum, likewise
do not test well,

Procedures for touchstone testing
of gold items:

L. Apply one drop of oil o a clean
black touchstone (Figure 6). Use
your finger to rub the oil into the
surface of the stone.

2. Seleer an arca where rubbing
will result in minimal damage to the
work. Do not test on a solder seam,
which may give an inaccurate read-
ing. Ruby the item in question back
andl forth against the stone, deposit-
ing a solid band or stripe of metal on
the surface (Figure 7). Use the item
to write a note indicating that this
stripe is from the unknown sample,

3. To the left of the stripe, make a
similar mark with a test needle

13, Applving o strpe of aqui regia aenoss
Hee rubbisngs made by varicois white
nvetards: plasinenn, T4 wiite pold, sterling
sitver anel mickel.

. Reactions to aqina regia (frow top te
botsewn): The platimim mibbing i
nnchanged. However, the acidl ahnost
cennplesely removes the 14k wiite gold,
sterfiing sifver and nickel rubbings.

ﬂéy ._

which you guess is slightly lower in
quality than the sam) é, and make a
note to indicate the lineness {Fjgure
£). The rubbings should be side by
sidde, and of identical size and inten-
sity. Compare the feel and visual ap-

carance of the two rubbings for
urther clues, Rubbings made from
gold alloys of higher karat feel
softer, require less effort, emit a
duller sound and leave a deeper yel-
Tow stripe.

4, To the right of the unknown
stripe, make an identical rubbing
using the test needle of the next
higher quality, with a note of its
fingness or karat (Figure 9).

5. Use the appropriate acid solu-
tion (sce table) to deposit an even
stripe of liguid across the rubbings
(Figure 10). The alloy of the lewest
quality will react first and turn the
brownest as the acid etches the non-
precious components of the metal
away. Allow the acid to sit for 5 to
30 seconds, or until at least all but
the highest quality rubbing have had
a chance Lo react.

6. Use a paper towel 1o soak up
excess acid so that visual inspection
is casier (Figure 11). Use care not 1o
allow the acid soaked portion to
contact your skin, Discard the paper
towel carclully and safely,

7. Inspect the rubbings closely and
observe the effcets of the acid (Fig-
ure 12). The rubbing with the lowest

old content will be the brownest,
‘he ruhhin¥ with the highest gold
content will be most resistant. By
comparing the reactions you can de-
terming |§c fineness of the unknown
sample. To elean the stone, Mush it

fewelry desigrer aned master goldsmith,

with water while using a plastic abra-
sive pad to remove the rubbings.

Qualitative test for platinum:
Platinum and its alloys are the most
resistant to acids, Aqua regia can be
used to differentiate platinum and
its alloys from other white metals
such as white gold, silver and nickel,

1. Make a series of rubbings of
the metals in question on an oiled
touchstone. Indicate the source of
cach rubbing, Apply a small amount
of the platinum testing acid {aqua
ﬁzia} aeross the rubbings (Figure

. Carefully use a paper towel to
absorb excess solution, Inspect the
effects of the acid on the various
metals (Figure 14). The platinum
rubbing is unchanged, while rub-
bings of all other metals are imme-
diately etched.

Summary: The testing of precious
metals is a valuable and easily
learned skill. By following the pro-
cedures outlingd above salely and
carefully, you can learn a great deal
about items of questionable origin,
andl determine their content with ac-
curacy. Above all, experience makes
testing casier and increases the ac-
curacy of the results,

@Al Revere

Alarr Revere, an award-winning
is fownding director of the Revere
Academy of fewelry Arts in San Fran-

cizcer and author af the fortheoming
boak, Professional Goldsmithing.
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