Gold is one of those materials where the easy part is the shine, and the hard part is the certainty. A jeweler can
spot a problem quickly, but “quickly” is not the same as “provably.” When you need to know whether something is
10k, 14k, 18k, plated, filled, alloyed, or simply mislabeled, two tools show up again and again: acid testing and XRF
testing.

They overlap in what they try to answer, but they don't do it the same way. Acid tests are chemical and
destructive at least in micro terms. XRF is non-destructive, fast, and surface-biased. Neither one is magic, and in
real shops and real refineries, the best choice depends on what you're holding, what you're trying to prove, and

how much risk you can tolerate.

What an acid test really tells you

An acid test is built on a simple idea: gold alloys have different compositions, so they react differently when
exposed to specific acids. In practice, you apply a small scratch on the item’s surface, then apply acid to the scratch

area. The depth of the reaction helps you infer karat, and you compare it against known standards.

The key word is inference. Acid testing doesn’t “read” the item. It changes the scratched region and interprets the
result against a prepared set of acid strengths and alloys. That means the method can be excellent in skilled hands,

and also inconsistent when the surface conditions are confusing.

In a typical workflow, a jeweler starts with a quick visual check. Hallmarks, stamping style, solder seams, casting
quality, and even how light interacts across edges can hint at plating or low-grade alloy. The acid test is then used
to confirm. If the scratch turns the wrong color or the reaction pattern doesn't match expected standards, that's

your signal to keep digging.

Where acid tests shine

Acid testing is particularly practical when you're testing pieces that you are willing to abrade slightly. It's also useful
when you need to test multiple points on the same item, because you can sample different areas. Many of the
“real world" failure modes for gold identification come from uneven surfaces: plating wear, solder differences, or a

composite construction where only one part is truly gold.

I've seen plenty of cases where the hallmark says one karat, but the bracelet clasp is a different metal entirely. A
fast XRF scan might miss it if the beam spot lands on the “clean” area you scanned first. With acid testing, you can

choose the seams and high-wear edges where the construction tells the truth.

The cost: surface damage and destructive sampling

Even when the scratch is small, acid testing is still altering the item. For high-value antique pieces, sentimental
jewelry, or items intended for resale where cosmetics matter, you have to be comfortable with that trade-off.
There's also the human factor: acid testing requires experience to interpret. The same reaction can be read

differently if the baseline knowledge is weak or if the acids are not fresh and correctly maintained.

Acid testing can also be misleading when the surface is not representative of the bulk alloy. If a piece is plated, the
gold acid will often react like base metal after removing the plating. That might be exactly what you need to know,
but it can also frustrate people who expected a solid karat reading from the start. The method can identify plating

as "not that gold,” but it can’t reconstruct the buried layer the way you might wish it could.

What XRF testing actually measures
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XRF stands for X-ray fluorescence. In plain terms, you expose the item to X-rays, and the material emits
characteristic energy signals based on its elemental composition. The instrument reads those signals and estimates

alloy makeup or at least elemental percentages in a way that supports karat inference for many gold alloys.

XRF testing is non-destructive. It's also fast enough that operators can scan different areas and build a picture of
uniformity. In busy environments, that speed is a real advantage, especially for inventory triage, bulk lots, and

screening before deeper lab work.

But XRF has its own limitations, the kind that only show up when you've tested enough items to see edge cases.

Why XRF is so attractive

When you scan a coin-sized area, you often get an answer quickly without marking the metal. That matters for

customer experience. It also matters when you're deciding whether a piece is even worth a more careful process.

XRF is also helpful for detecting mixed-metal construction or plating in a way that's less about “scratching
through” and more about reading a surface layer's chemistry. Many XRF operators scan across areas, looking for
consistent results. If the output changes from spot to spot, that's a clue that you might have plating wear, solder

differences, or repairs.

The blind spot: surface depth and thin layers

Most XRF readings represent a surface snapshot. The physics are straightforward: the beam interacts with the
metal and the emitted signals come from a finite depth. The practical consequence is that thin plating layers can

dominate the reading, especially for items with heavy or uneven plating.

This is where people often get disappointed. A piece might be genuinely 14k gold but heavily plated, and the initial
scan might report something that looks like lower karat or a different alloy profile. Conversely, a plated item can

show a deceptive result if the scan lands on a still-thick patch of plating.

Some instruments and operators can mitigate this by using settings, longer exposure, or more advanced
interpretation, but the core reality remains: XRF is not a guaranteed “bulk” measurement. It's a strong surface-

based tool.

Acid test vs XRF: the decision points that matter

Choosing between acid testing and XRF is less about “which is better” and more about aligning the method with
the goal. If you're buying inventory, screening in the field, confirming a stamped mark, or assessing a customer’s

expectations, the best method shifts.

Here are the decision points | see most often in professional practice, described in the way you actually feel them

when a job is on your bench.

1) Do you need non-destructive certainty, or is sampling acceptable?

If you can't mark the piece, acid testing is off the table. In those moments, XRF often becomes the first line of

screening. It preserves the item, and it preserves the customer relationship.

If you do not mind a tiny scratch, acid testing can still be the fastest path to a practical answer. It can also give you
better confidence about what the alloy is at the sampled spot, especially when you're deliberately scratching

through plating or examining solder joins.



2) Is the piece likely plated, repaired, or composite?

Plating and repairs are where gold testing gets messy. Acid testing can cut through plating by design, because the

scratch exposes underlying metal. But if you sample the wrong area, you still risk a wrong read.

XRF can help detect plating by spotting shifts across the surface, and it can do that without damaging the piece.
Still, if plating is thick and consistent, XRF may read the plated layer instead of the core alloy. If the piece is

composite, such as different metals in clasp and chain, XRF needs careful scanning of each region.

In real work, | treat both as “spot methods.” They require you to choose where you measure, and they reward
careful movement rather than a single scan or a single scratch.

3) Do you need karat inference, or do you need elemental truth?

Acid testing is designed around karat standards. It's interpreting chemical reaction patterns against expected gold

alloys. That's extremely useful when your universe is “real gold alloys that match the acid kit's standards.”

XRF is measuring elements and then mapping them to an alloy estimate. It can be powerful when the alloy doesn't

behave perfectly in a simple karat framework or when you're dealing with unusual compositions.

However, XRF interpretation also depends on the instrument's calibration, the software’'s assumptions, and the
operator’s settings. Two devices can disagree, especially if one is more tuned for gold and another is more

generalized.

4) How much throughput do you need?

In a busy shop, throughput is not a side issue. It directly affects how many samples you can take and how quickly

you can clear backlog.

XRF typically wins on speed and repeatability. You can scan several items in a lot, create a preliminary map, and

decide what needs lab confirmation.

Acid testing is slower per piece and requires careful handling of acids, standards, and cleaning between tests. It can

still be quick in experienced hands, but it doesn’t scale in the same way for large lots.

A practical comparison that avoids the usual trap

People often boil this down to “acid is accurate” versus “XRF is non-destructive.” That's too simple. The better

framing is about matching the tool to the metal's condition and your tolerance for uncertainty.
Here's a compact comparison that reflects how these methods behave in the field.
* Acid test: Confirms alloy behavior at the scratch site, works well when you can sample underlying metal, but

leaves a mark and requires interpretive skill.

* XRF: Reads elemental composition without damaging the piece, ideal for screening and mapping variation, but
is surface-biased and depends on instrument interpretation.

* Plated or composite jewelry: Acid can pierce plating at a chosen spot, while XRF can detect surface

differences if you scan multiple regions.

* Customer-facing items: XRF is often preferred when appearance must be preserved. Acid testing is often

reserved for cases where small damage is acceptable.

¢ Disputes and documentation: Neither method replaces a proper lab report when stakes are high, but XRF is

typically easier to repeat and document non-destructively.



That last point matters more than many people realize. When you're in a dispute, what you need is not only “the

right number,” but a method that can be defended, repeated, and explained.

Common edge cases that trip both methods

There's a difference between “what the tool can do in ideal conditions” and “what it does when reality shows up.”

Gold jewelry is rarely ideal.

White gold looks simple until it isn't

White gold is a great example because it often involves additional alloys and rhodium plating. A surface XRF scan
might report something that appears consistent with certain alloy compositions, but the plating and surface

treatments can skew the reading.

Acid testing can help because it samples the scratched metal, but white gold reactions and kit standards still
require careful interpretation. If you're using acid kits calibrated for common karats, make sure the kit's standards

match the alloy behavior you expect. Otherwise, you may be forcing a conclusion into the wrong template.

Solder seams and repairs

Many pieces have solder that differs in composition from the main metal. XRF can catch this if you scan the seam

area deliberately. A single quick scan on the “pretty part” might miss the repair zone.

Acid testing can also be tricked if you scratch a seam covered by plating or if the seam is a different alloy that
reacts differently. In both methods, the sampling strategy is everything. You're not only testing “gold,” you're

testing the construction.

Thick plating

Thick plating is a worst-case scenario for XRF if the plating layer is stable and dominates the surface signals. It can
also be annoying for acid testing because you may remove plating and then land on something unexpected, like a
base metal that reacts strongly. That's not wrong, it's just a different question than “"what karat is it supposed to

be?”

If you tell a customer that a plated piece is “not gold,” that's accurate in the practical sense. But if you need to
know what's under the plating, both methods may require a deeper approach, often involving destructive

sampling beyond normal spot testing. That's where lab work earns its keep.

When | would start with acid testing
There are legitimate reasons to reach for acid testing first, even in environments where XRF is available.

If I'm dealing with a piece where cosmetics are less critical, and | need to confirm karat at specific points like
prongs, edges, or seam areas, acid testing can be efficient. It also works as a “ground truth” at the scratch site

because you're not relying on surface layer interpretation alone.

| also prefer acid testing when | suspect the piece may be plated but | can intentionally scratch through plating
layers to reach the alloy beneath. If you're cautious, you can choose scratch locations that minimize visible impact,

such as inside a band, near the back of a setting, or under the clasp where it won't show.

One caution: do not treat an acid test as a single-point authority on a whole piece. If you suspect mixed

construction, test multiple locations. That approach reduces the chance you're fooled by a localized patch of



plating or a repair that differs from the main body.

When | would start with XRF testing

XRF is often my first step when the item is valuable, delicate, or needs to stay visually intact. That includes
customer-owned jewelry that will be returned, estate pieces with intact surfaces, and any situation where you're

trying to minimize customer friction.

XRF is also useful as a screening tool. If you can scan ten items quickly and identify which ones likely fall outside
expected karat ranges or have obvious plating behavior, you can narrow what needs closer attention. Then you

can decide whether a destructive confirmation makes sense.

Another reason to favor XRF early is documentation. A non-destructive scan can be repeated and compared. If

you're running a process across inventory, the repeatability matters.

Still, I would not treat a single XRF scan as the final word on a potentially plated piece. For that, scanning multiple

areas is crucial. If you don't move around the item, you are effectively averaging blind.

How to combine both without getting lost
A good workflow is not “pick one.” It's often “use the right order.”

A common practical sequence is to use XRF for initial mapping, then use acid testing only where it makes sense,
such as when the XRF results are ambiguous or where mixed construction is suspected. This lets you protect the

piece from unnecessary damage while still obtaining a confirmation at the exact points that matter.

The trade-off is logistics and cost. If you have to pay for XRF access and acid kit usage, you need to gold bars
and bullion choose an efficient decision path. But when the value is high or the customer dispute potential is real,

a combined approach can save money by preventing rework.

Here's the main idea in prose: scan around first to look for internal consistency, then scratch only the parts that
explain the inconsistency. If the item reads uniformly, you may not need to scratch at all. If it reads unevenly, the

scratch becomes a targeted confirmation, not a random experiment.

Cost, risk, and the kind of “accuracy” you can defend

Accuracy has multiple meanings. There's the technical accuracy of the measurement, and then there's the

defensibility in a real setting.

Acid test defensibility often comes from operator skill and consistency. If you maintain your acids, keep standards

fresh, and test in a controlled way, you can defend your conclusion as a trained chemical spot test.

XRF defensibility often comes from documentation and non-destructive repeatability. You can show the scan
results and explain that the reading is surface-based. You can also rescan different points to demonstrate

uniformity or variation.

In disputes, the key question is often not which method is “more accurate in theory,” but which method matches
the conditions of the item and the claims being made. If you claimed bulk karat but only measured the surface,
you invite arguments. If you claim surface behavior and then clarify that the tool reads a limited depth, you're

usually on stronger ground.
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Gold-specific realities that shape the choice

Since gold is the context here, it helps to remember what "karat” really means. Karat is about alloy ratio. In real
jewelry, the alloy might be consistent in the bulk, but the surface can have treatments, plating, oxidation, and wear

patterns.

That's why a method that only sees the surface can be brilliant for some items and misleading for others. XRF is a

strong surface tool. Acid test is a strong chemical scratch tool.

If your objective is to value gold content for buying and selling, you want a method that aligns with the actual
material you can recover or resell. In that world, the “what would a refiner do” question becomes relevant. Refiners
often care about bulk composition. Spot tests are shortcuts, not replacements, when you're dealing with mixed

alloys and unknowns.

A simple rule of thumb, without pretending it’s universal

If you force me to summarize the choice in a practical way, 1'd say this: use XRF when preservation matters and
when you can scan multiple areas to build confidence. Use acid testing when you can sample underlying metal

safely and when pinpoint confirmation at selected locations helps you avoid costly mistakes.

The universal part is not the tool. The universal part is your obligation to sample wisely.

Questions to ask before you test

Before you put an instrument on a piece or apply a drop of acid, ask yourself a few straightforward questions.

These guide the whole decision, and they save time.

1. Are you allowed to mark the item?
2. Do you suspect plating, repairs, or mixed construction?
3. Do you need a quick screening read or a confirmation at specific points?

4. Will you need to explain and defend the result to someone else?

If those questions point toward non-destructive screening, XRF is usually the first choice. If they point toward

sampling the underlying alloy directly, acid testing becomes more attractive.

So which one should you use?

There isn't a single correct answer. Acid testing and XRF testing are different instruments with different strengths

and different failure modes.

¢ |f you're working with valuable jewelry where you cannot scratch, and you can scan multiple spots, XRF is

typically the best starting point.

* |f you can tolerate minor sampling and you need to pierce plating or confirm alloy behavior at chosen
locations, acid testing remains a reliable, practical method in skilled hands.

¢ |f the stakes are high and the result must be defensible, the real professional move is often to combine them

thoughtfully, using XRF to map variation and acid to confirm what the surface reading cannot fully prove.

Gold identification is part chemistry, part materials science, and part judgment. The best outcomes come from

matching the test to the piece you have, not the test you wish you had.



