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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

GLOSSARY

This glossary is specific to the HazCat Chemical Identification System. Some of the defini-
tions may not reflect the broadest meaning or the most common usage of the word. To keep
the HazCat Chemical Identification System as simple as possible under the conditions of its
intended use, many of these words have been given the very narrowest possible meaning.

ACID: A substance with a pH of less than or equal to 2 (pH < 2) are categorized as corro-
sives by the Environmental Protection Agency (EPA).

ALIPHATIC HYDROCARBON: A solvent or oil in which only hydrogen and carbon are
involved, and there are no double bonds. Typical aliphatic hydrocarbons are kerosene,
most paint thinners, and stoddard solvent.

AMINE: A hydrocarbon with a functional group (reactive area of the molecule) of NH2
which can act very much like ammonia in lung irritation activity causing a delayed
pulmonary edema. Amines can be very basic, however some are very mild and
present no hazard.

ANION: Anion having a negative charge.

AQUEOUS SOLUTION: A water solution. Typical aqueous solutions would be salt
water, soda pop, etc. You can usually tell that the solution is aqueous by pouring more
water into it. The solution will simply dilute.

AROMATIC HYDROCARBON: A solvent in which the main component contains a
benzene ring. These tend to be slightly more toxic than aliphatic hydrocarbons, but
have the same general chemical toxicology of causing central nervous system depres-
sion. Benzene, the most basic of the aromatic hydrocarbons, is considerably more
toxic and is very destructive to the blood producing organs, especially if there is a long
period of exposure.

ASPHYXTANT: A material which is not very toxic in itself, but has the property to remove
oxygen from the atmosphere. Less than 12 percent oxygen in the air is sufficient to
create a situation where death by asphyxiation may occur. Examples of simple as-
phyxiants include: argon, freon, carbon dioxide, and nitrogen.

ATMOSPHERE: Refers to the gases, vapors, mists, fumes, and dusts within a confined
space.

AUTOIGNITES: Flame propagation of the unknown at the bottom of the test tube with no
contact between the torch flame and the unknown. :

BLANK: A blank is a material known NOT to contain the unknown which the test is
designed to detect. The Blank Test is done concurrently with the unknown to see the

reaction in the absence of the unknown. Blanks are done to insure seeing certain reac-
tions.

CATION: An ion having a positive charge (usually metals).

15 GLOSSARY
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

CAUSTIC: A substance with a pH of greater than or equal to 12.5 (pH > 12.5) are categor-
ized as corrosives by the Environmental Protection Agency (EPA). Caustics often
have secondary characteristics. Cyanide, arsenic, and strychnine often have pH’s near

or above 12.

CEILING LEVEL: An airborne level of human inhalation exposure to a matcnal which
should NEVER be exceeded.

CHAR: The unknown becomes black from the point of contact with the heat source in a test
tube. The blackening is not necessarily uniform. Charring must be accompanied by
smoke which is usually ignitable.

CHEMICAL ASPHYXIANTS: Materials which prevent or slow down the absorption of
oxygen by the blood, causing illness or death due to the lack of oxygen to the body
despite sufficient available oxygen in the atmosphere.

CHLORINATED HYDROCARBON: A hydrocarbon which contains a chlorine atom.
Most of the chlorinated hydrocarbons that are likely to be seen at a spill are cleaning
solvents. Chlorinated hydrocarbons have a very high odor threshold, and it is not
uncommon to have people asphyxiated by these solvents in confined areas while doing
cleaning operations. The vapors are heavier than air and can easily collect in low
areas. When involved in fire, chlorinated hydrocarbons produce hydrochloric acid.
When there is a high intensity energy source, they can produce highly toxic phosgene
gas. Heart attacks and permanent liver or kidney damage have been associated with
short term, high level exposure to chlorinated hydrocarbons.

COMBUSTIBLE LIQUID: A solvent with a flash point at or above 100 degrees F. For
HazCat, consider an unknown combustible if it cannot be ignited to cause free burning
without a match as a wick.

CONFINED SPACE: Refers to a space which by design has limited openings for entry
and exit; unfavorable natural ventilation which could contain or produce dangerous air
contaminants, and which is not intended for continuous employee occupancy. Con-
fined spaces include but are not limited to storage tanks, compartments of ships,
process vessels, pits, silos, vats, degreasers, reaction vessels, boilers, ventilation and
exhaust ducts, sewers, tunnels, underground utility vaults, and pipelines.

CONFINED SPACE, CLASS "A": A confined space that presents a situation that is
immediately dangerous to life or health IDLH). These include but are not limited to
oxygen deficiency, explosive or flammable atmosphcres, and/or concentrations of
toxic substances.

CONFINED SPACE, CLASS "B": A confined space that has the potential for. causing
injury and ﬂlness if preventive measures are not used, but not immediately dangerous
to life and health.

CONFINED SPACE, CLASS "C": A confined space in which the potential hazard would
not require any special modification of the work procedure.

| 6 GLOSSARY
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/7 HAZ_AT® CHEMICAL IDENTIFICA 1 iON SYSTEM

WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

KETONE TEST

1.  Place a f~- drops of the liquid unknown on a Ketone Test Strip.

2. Rubthe .. _tted Ketone Test Strip with the finger of your glove.

3.  If the Ketone Test Strip | __ __nes soft and slick to the touch while it is still wet or feels
gritty and rough when dry, the unknown contains a ketone.

L AD TEST:

1. Add 1/4 inch of Lead Test 1 to a 1/2 inch solution of the unknown and Lead Test 2 in
a test tube.

2. A color change from purple to brown indicates lead.

MAGNESIUM TEST:

- Add a few drops of Asbestos Test C3/Magnesium Test to 1/4 inch of the unknown

solu a .

2. Aco... .. an_ . ___p __etobaby blue indicates magnesium.

MERCURY TEST:

1.  Add a drop of Acid Test solution to Mercury Test (copper slug).
2. Add a drop of the unknown solution to the drop of acid.

3.  Use a tissue to wipe the liquids off tt metal.

4. A bright silver coating on the metal indicates mercury.

NICKEL TEST:
1. Add 172 inch of Nickel Test to 1/2 inch of the unknown solution in a test tube.
2.  Add 2 or 3 drops of Asbestos Test C2 slowly to the test tube until the solution is basic

(greater than pH 8).
3. A pink precipitate indicates nickel.
1w 'RIC ACID TEST:

1.  Dip dry Peroxide Test Paper into the unknown solution.
2. A color change to yellow indicates nitric acid, to blue indicates a peroxide or weak
chromic acid, and to brown indicates strong chromic acid.

OXIDIZER TEST:

1. Acidify an Oxidizer Test Paper with 2 or 3 drops of Acid Test solution.
2.  Touch the unknown with the paper.

3. A blue/black or purple color indicates an oxidizer.

PCB CLOR-N-OIL TEST:
See direc _ 1s in the box.

PERCHLORATE TEST:

1. Add 1 drop of Perchlorate Test to a test tube containing 1/4 inch of the unknown solu-
tion. :

2. A color change from blue to violet indicates perchlorates, to fushia indicates a pos-
sibility of mercury.

PEROXIDE TEST:

1.  Wet a Peroxide Test Paper with one drop of water.
2.  Touch the paper to the unknown.
3. A color change to blue indicates a peroxide.

| 17 SHORT DESCRIPTION OF TESTS
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WARNING:

HAZCAT® CHEMICAL IDENTIFICA1:ON SYST™M
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

a. FLASHES OR IGNITES VIOLENTLY:

YELLOW FLASH: Nitrates, nitrites, organic peroxides, picric acid, hydndes
WHITE FLASH: Gun powder.

b. BURNS W..H WHITE SPARKLES IN TORCH FLAME: Magnesium.

c. BURNS VIGOROUSLY ON WATCH DISH (doesn’t appear to be organic):
Hydrides.

d. PERSISTENT ORANGE SPARKLES IN TORCH FLAME: Carbon and iron are

m¢

lii vy if the unknown is black.

c. BECOMES STRONGLY LUMINESCENT IN FLAME: Tungsten.

f. YELLOW POWDER BURNS WITH SMALL BLUE FLAME: Sulfur.

g. IF A FLAME COLOR APPEARS, SEE FLAME TEST. If the color is faint, a
drop of Acid Test placed on the unknown prior to placing it in the torch flame
may intensify the color.

h. BURNS WITH A YELLOW FLAME: Organic.

i.  WILL NOT BURN: Inorganic.

NEVER DO THE CHAR TEST IF ™ERE IS ANY INDICATION OF
A HAZARD DUE TO THE HEAT knOM THE HAIRPIN TEST.

NEVER DO THE CHAR TEST WITHOUT FIRST DOING THE
HAIRPIN TEST.

NEVER DO THE CHAR TEST ON LIQUIDS UNTIL A COMBUSTI-
BILITY TEST HAS DETERMINED THAT THE LIQUID IS NON-
FLAMMABLE.

START HEATING THE TEST TUBE FROM THE TOP, THEN

WORK THE FLAME DOWN TO THE UNKNOWN. THIS WILL

PREVENT THE UNKNOWN FROM BOILING AT THE BOTTOM

AND BLOWING THE UNKNOWNMN "' QF THE TEST TUBE. BE

SAER%%U(I;J NOT TO POINT THE ... TUBE AT ANYONE WHILE
A .

ALWAYS WEAR GOGGLES WHILE DOING THIS TEST.

AVOID BL...... .TING THE VAPORS. IT sSE TO WEAR AN
ORGANIC/ACID VAPOR RESPIRATOR .. .....E DOING THIS

TEST.

I 29 CHARTEST
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

CHAR TEST:  (Done concurrently with the C..ar Ignition Test, the Char pH Test, and
the Char Oxidizer Test.

1.  a. Add two pea-size amounts of the solid unknown to a test tube;

-or.
b. Add 12 inch of the liquid unknown to a test tube.

2. a. SOLIDS: Heat the unknown in the test tube gently. The unknown may initially
melt, sublime, burn, or char. Note the first reaction, but continue to heat the
unknown gently until it no longer reacts. Then use di~~*flame on the unknown
in the test tube until no further change occurs or thett  ube begins to melt;

-or.
b. LIQUIDS: Keep the flame directed above the liquid, and heat very gently until
there is no change in the unknown.

3.  Very fine powders may appear to sublime as water vapor is driven off. Water vapor
will appear as a white or clear non-flammable vapor.

4.  Simultaneously perform the Char Ignition Test, the Char Oxidizer Test, and the Char
pH Test.

a. CHAR IGMN::ION TEST:

Attempt to ignite the vapors or smoke that is being driven o1 f the test tube.
Ignition of the vapors with a brilliant yellow flame ind  tes an organic compound
and can only lead to chars/tars, sublimes (organic), or partly chars. The smoke
which comes off tl ited unknown provides 1dit" al i-“>rmation. If the
ignited smoke ] 1 in, the unknov - is probaply samurat.u. If black smoke
containing “'ack spider webs is produced, the unknown is unsaturated and most
likely there _; a benzene ring in the molecular structure.

CHAR IGNITION TEST

Always touch the top of the test tube with
the torch flame to determi=< i the
unknown is organic. Org vill
burst into a self-propaga. ..

yellow flame.

Continue heating the unknown
and periodically .., to light
any escaping v_,Jrs.

Il 30 CHAR TEST
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HAZCAT® CHEMI ~ AL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

b. CHAR OXIDIZER TEST:

Do an Mxidizer Test on the gases or vapors cc___ng out of the mouth of the heated
test tu~. (Oxygen is an oxidizer, and the paper will change color much faster in
the heated atmosphere at the mouth of the test tube, so look for a very fast and
pronounced reaction.) Wet the Oxidizer Paper with Acid Test and wave the paper
across the mouth of the test tube in such a way that you do not have your fingers
in front of the mouth of the test tube. TREAT THE TEST TUBE AS THOUGH
IT WERE A LOADED GUN. The following gas colors and a positive Char
Oxidizer Test, indicate tt presence of the following salts:

~AS SALT
PURPLE Iodine
YELLOW/Rco,  Nitrate
RED Bromine
CLEAR Chlorine

c. CHAR pH TEST:

Do a pH Test on any gases or vapors coming out of the mouth of the heated test

tube. Wet the pH Paper with water and wave the paper across the mouth of the
test tube in such a way that you do nothav ur fingers in front of the test tube.
TREAT THE TEST TUBE AS THOUGH 1. WERE A LOADED GUN. (This is
not a very definitive test, however a pH of about 11 can indicate an ammonium
salt. A very low pH (less than 1) can indicate Cl or CN radicals in the salt of an
organic compound. Do the pH Test only if the original unknown has a pH in

water between 5 and 9.

Il 31 CHARTEST
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

WATER SOLUBILITY TEST
SAFETY TIP: NEVER POINT A TEST TUBE AT ANYONE!

This is a key screening test to the HazCat Chemical Identification System because it divides
unknowns into so many mutually unique universes. The Water Solubility Test is the most
critical test as the user is directed to specific locations in the system based on these observa-
tions.

The more subjective observations in this system are "Dissolves and Sinks" when unknown
crystals are being observed. .ue best way to determine if a crystal is dissol. __2 is to turn
the test tube on its side and watch a single crystal. If it becomes rounded, it is probably
m¢ ing or dissolving. If the edges of the crystal remain angular, the crystal is not dissolving.

Y

1. ~3d about 1

2. a. Addapea-size amount of " :solid unknown to the test tube;
L?r. Add 1/2 inch of the liquid unknown to the test tube.

3. Allow tin for a reaction to occur or for the unknown to dissolve.

4.  There are more than twenty (20) possible reactions which might occur. Multiple reac-
tions may occur. For example, nitrates ™ solve and become colder.

5. Observations:

A. SOLIDS B. LIQUIDS
1. Reacts Violently 1. Reacts Violently
2. Hesitates, Reacts with Fumes 2. Hesitates, Reacts with _ _nes
3. Boils 3. Boils
4. Becomes Hot 4. Becomes Hot
5. Effervesces 5. Dissolves
6. Becomes Cold 6. Floats
7. Rreaks Down 7. Sinks
8. w.ssolves 8. Emulsifies
9. Forms Suspension 9. Forms Globules
10. Sinks 10. Curdles, White Stringy
11. Floats 11. Changes Colors
12. Dissolves, then Forms a Gel
13. Changes Colors
TIP: Only when there is no further obvious reaction, consider carefully touching the

test tube to feel for a temperar—— change.

Il 42 WATER SOLUBILITY TEST

© Copyright 1992, HazTech Systems, Inc.. 1555 Yosemite Ave., Suite 16, San Francisco, CA 94124 (415) 822-5775









HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

pH

—

INDICATOR DYE 2 3 4 5 6 7 8 9 10 11 12 13 14
Methyl Violet
Malachite Green
Thymol Blue
Metacresol Purple
Methyl Orange
2,6,Dinitrophenol
Bromophenol Blue
Congo Red
Bromoc ol Green
Alizarin
Chlorophenol
Bromocresol Purple
Bromthymol Blue
Phenol Red

Li

Ci____Red
Phenophthalein
Thymolphthalein
Alizarin Yellow R

1,3,5, Trinitrobenzene
Indigo Carmine
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B=BLUE BG=BLUE GREEN BY=BURNT YELLOW C=COLORLESS
Ct "ORALRED ( J3REEN O=ORANGE P=PURPLE PG=PEA GREEN
PK=PL... T=TURQUOISE V=VIOLET Y=YELLOW

b. PARTLY DISSOLVES, ORIGINAL COLOR GOES INTO THE SOLUTION,
AND THE REMAINING SOLID CHANGES TO A EW COLOR: The
unknown is a dyed mat___il. If theunkr n is food, then the color is food color-
ing.

B. LIQUIDS:

1.  REACT VIOLENTLY: The unknown reacts violently with heat genera-
tion. Liquids may fume. The reaction will be completed in split sec-
onds. Unknown may be a very strong inorganic acid. ,

2. HESITATES, REACTS AND FUMES: Slower than the above reaction.
Liquid develops into a fast boil with large bubbles. 1" '~ own may be
hydrolyzing and producing a strong inorganic acid. A strong base can
also react this way. UNKNOWN IS A VERY STRONG SKIN CONTACT
POISON AND/OR CORROSIVE.

Il 45 WATER SOLUBILITY TEST

@ Copyright 1992, HazTech Systems, Inc., 1555 Yosemite Ave., Suite 16. San Francisco, CA 94124 (415) 822-5775






g
F e
SR,

HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

FLAME TEST

This is a definitive as well as a screening test for cations and some anions. ..is test is not
casy if two or more colors show up. It is best to see as many flame colors as possible before
doing this test in the field. The HazCatreagents can be used as a standard for comparing
some flame colors. _

TEST:

1. a. Place a pea-size amount of the solid unknown on a watch dish;
-or.
b. Place a dime size puddle of unknown liquid on a watch dish.

2. Heat and then dip the Flame Test Wire (metal loop) in the unknown so that some of
the unknown sticks to the wire.

3. Put the wire in a torch flame and observe the color.

4. If no color is visible, add 2 to 3 drops of QA-6 (concentrated HCl acid) to the watch
dish and redo steps 2 and 3.

5. Observations / Colorations:

COLOR ELEMENT
RED Lithium, Calcium
ORANGE Strontium
YELLOW Sodium
LIME YELLOW/GREEN Molybdenum
YELLOW/GREEN " Barium, Boron
GREEN Thallium, Tellurium, Boron, Zinc salts,
sometdmes Ammonia
BLUE/GREEN Copper, Phosphates mixed with Sulfates
ROBINS EGG BLUE Lead
BLUE Arsenic, Selenium, Zinc metal
LAVENDER Potassium, Cesium, Rubidium

a. BRIGHT WHITE LUMINESCENCE ON WIRE: TUNGSTEN.
b. YELLOW LUMINESCENCE ON WIRE: TITANIUM.

c. BRIGHT WHITE SPARKLES IN FLAME: MAGNESIUM.

d VERY™"D: " ""."“"JM (color is very distinct and lasts a long time).

Red/violet through Cobalt Blue Glass
Invisible through Green Glass (color is persistent)

Il 47 FLAME TEST

© Copyright 1992, HazTech Systems, Inc., 1555 Yosemite Ave,, Saite 16, San Francisco, CA 94124 (415) 822-5775












HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN 1 .RFORMING TESTS

BORAX BEAD TEST

This test is a definitive cation test. A borax color bead can be a simple, quick and accurate
method for screening common metals. The colors are fairly specific and distinct as long as

"the unknown is not a mixture of metals.

Reagents which have an * after them are accessory items for the HazCat Chemical Identifi-
ition System. These reagents are available, but due to the unlikely need for the reagents
by most users, they are not included in the standard kit.

1 T
1. Add12inchof Borax _zad _ ;t(sodin borate [br <])toa ttube.

2. a. Add agranule of the solid unknown to the test tube;
-or.
b. Add 1/4 inch of the liquid unknown to the test tube. Mercury salts may turn
yellow/brown in borax.

3. leat the borax until if forms a glassy bubbling solution at the bottom of the test tube.
Look for colored specks as the unknown begins to melt into the borax.

4.  When the color has either spread or disappeared and the borax has formed a puddle
: (bead) at the bottom of the test tube, remove the test tube from the heat.

WARNING: THE BORAX REMAINS HOT MUCH LONC™ R THAN THE TFST
TUBE AND THE L.« FERENCY IN HEAT WILL CRACK THE 1 .3T
TUBE. USE CAUTION IN 0 ,..JERVING THE TEST TUBE AS THE
BEAD WILL SHATTER ..JE TEST TUBE. NEVER HOLD THE
HEATED TUBE OVER FLAMMABLE, COMBUSTIBLE, OR
VALUABLE SURFACES. HOLD THE TEST TUBE AWAY FROM

YOUR BODY.

S.  Thecoloris best obser  after the bead cools. The color may be false when the bead
is stll hot. Both mercury and lead give a grey/black color to the bead. See Borax
Bead Color Chart.

OXIDIZING BORAX BEAD

6.  Itis likely that the color observed in steps 1 through § is the oxidized color. Chlorides
and other common anions which contain oxygen (carbonates, chromates, sulfates)
usually provide sufficient oxidation potential to keep the borax in an oxidizing state.
However, the only way to be certain is to redo steps 1 through 5 in a new test tube, but
add step l.a. The color formed in the new bead will always be in the oxidized state.

See Borax Bead Color Chart.
1. a Add 1 drop of QA-7 (nitric acid).

WARNING: AVOID BREATHING VAPORS, AS THE NITRATES DRIVEN OFF

il 51 BORAXBEAD TEST
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

OF THE BORAX ARE DANGEROUS INHALATION HAZARDS.
ALWAYS POINT THE TEST TUBE AWAY FROM YOURSELF AND
OTHERS. IF AIR REACHES THE HEATED CALCIUM, IT MAY

IGNITE.

REDUCING BORAX BEAD

7.  If the color does not change after adding the QA-7, the reduced state color can be seen
by again redoing steps 1 through 5 in a new test tube. Do notdo step 1.a, but add

steps 2.c, d, and e.
2. c¢. Gently heat the borax to remove any moisture.
2. d. Add Borax Bead Test 2* (calcium metal) to the dry borax in the test tube.
- " " "3 inch of borax to cover the calcium metal. |

.gnition ¢. -.zcalciumis —~~ as the borax generallyco  hecal. if the instruc-
tons are followed. Ignition of the calcium may cause the test tube to break from the

heat. The main hazard is the unknown flying out of the test tube. Ignition of the calci-
um will have little ~““ect on the test, although it .1y cause the borax bead to be

opaque. See Borax Bead Color Chart.

Il 52 BORAXBEAD TEST
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INORGANIC QUALITATIVE ANALYSIS
Screening Procedure 2

MANGANESE

OXIDIZER

Add a very small amount of
unknown to about 1/2 inch of
The first color is §§ Borax. !f an unknown liquid
almost always tums the Borax yellow/brown

SILICA and
SILICATES \/\ oxidizing. on contact, it may be Mercury.

SWIMS \
UNDISSOLVED
-\g;o
N

LEAD
MERCURY

Lead and
Mercury do
not form
colors, but do
form a black
oxidized crust
on the Borax.

OXIDIZING
BORAX BEAD

@ [ERMANGANATE

l COPPER J

Some metals from a IRON
color under reducing
conditions onty. To
create a reducing URANIUM
Borax Bead add a
piece of Calcium
Metal before heating.

l CHROMIUM ’
l VANADIUM ;

GREY
much salt OPAQU

TITANIUM

7WhenTitan'umis
hot, it will glow -
o ot @ frunesten l

IT 54 INORGANIC QUALITATIVE ANALYSIS

© Copyright 1992, HazTech Systems, Inc.. 1555 Yosemite Ave., Saite 16, San Francisco, CA 94124 (415) 822-ST7S



HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

THE BARREL
Summary Sheet

TOP LAYER

G - —)

W N =

MIDDLE LAYER

BOTTOM LAYan

12.

13.

14.

15.

U B %

D ¥U = P O 16.
17.

18.
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A brown color indicates
a mixture of solvents,
This is common, e.g.,
Hgasoﬁne. You should
first detarmine if one of
the solvents is
chlorinated.

ORGANIC QUALITATIVE ANALYSIS

SOLVENT FLOATS

Procedure C

A 'DLIA ﬂc

IODINE
CRYSTAL TEST

IF YOU CANNOT SEE THE |ODINE CRYSTAL COLOR DUE TO
A SOUID CONTAMINATION OR A DYE, GO TO PROCEDURE H

Indicate the presance
fa triple bond (there
REACTS °
IODINE should be black webs
DISSAPEARS | ' Smoke).
-
DISSOLVE N
. L
CHAR TEST PP w——
BLACK WEBS are found in lacquer
thinners. They are also

associated with medical
Hey:emmhoanse . ‘ , laboratories. In industry,
\]
Seraity of 0.9 or PAINT THINNER or CLEANING the most common are
less, Chiorinated SOLVENT, e.g., STODDARD SOLVENT, o ane: Xylene and
have a density of JPOSSIBLE THINNER MINIRAL SPIRITS, Viscosity 1 C4-Cy,, :uﬁm"::‘;m e; ’;‘:s‘
1.3, therefore, a or Watery - Viscosity 2 C,,-C, 5 fike kerosene - BENZENE. Not
mixture of @ 20% § WASTE SOLVENT Ol C,, - Viscosity 3& 4 commonly found.
chlorinated will »
 flo~ || WATER soLusIiLITY : -
x TEST | SATURATED or . 1
POSSIBLE SAFETY Place solvent containing the iodine UNSATURATED BENZENE GAS TEST
SOLVENT into water. A mixed solvent containing OIL. Cyy or larger - . Indicator tube
(Print press cleaner) a polar component will change the ‘ ANY carbon chain. Most test
color of the water. Check pH. polar groups will Y
pid‘ up the iodine. PEEE— : 1
‘ T An aromatic such Although benzene is not
PHOggDUORE g as PCBs dissolved Jeommonly found, itis a
o in the ol will also contaminant of many
PAGE 4C3 give a red color. aromatic solvents. You
o, may want to test for
RPLE benzene using a benzene
RED BROWN spedific indicator tube.
——
a — If the water remains clear, then there is little or no short chain
AUPHATIC RANG polar solvent component. At C4 or more, many polar solvents
HYDRO- {Katones, Alcohols) float and dissolve. This gives orange on and
CARBONS NGE RANGE, in water. Orange which totally separates is longer chain with one
SOLVENTS' ORANG » or very tew polar functional groups. Brown over orange may
THINNERS' . indicate a mix of polar and either aliphatic, aromatic or both.
& RUELS GO TO
a NEXT PAGE
ORANG POLAR SOLVENT
AROMATIC - ORGANIC QA
HYORO- MIXED
PROCEDURE C
CARBONS SOLVENTS PAGE 4C3
i.e. BENZENE, R CHAR TEST .
TOLUENE,
XYLENE MAY BE A MIX OF
POLAR, AROMATIC
AND ALIPHATIC. Il 59 ORGANIC QA
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FLAMMABLE
OR VOLITILE

BLUE
Carbon disultide FLAME

ROTTON PUMPKIN

HOT WIRE TEST

CAUTION
CON;I'AINS
I >Bs

s i o o ot o
s o ot e 8

IODINE CRYSTAL \

IODINE CRYSTAL

«ou] ‘swmasAg PaLTeH ‘2661 1qBLUAIOD O

Organo metal
Mark positive in

UNKNOWN ORGANIC
Thiolates (white flame)
Onxalates (white

' RED
-
\/
Aliphatic

FLAMMABLE

R

Chlorobenzene

/ llch /0/0 C//)dqe_

VO JINVOYO 19 il

Thiophene (strong
sulfurous odor -
very flammable

(Analine - black spider

Trlchlofoethylene
Perinloroe ﬂ\:)

§LLS-TT8 (STY) ¥TIP6 VO "oosoveid URg ‘9] INDG “IAY AMWAOL, $56T

: LiQUID E

C rinated oil

W

2 8inpado.d
SUNIS LNaAT0S

Add lodine solution to water,
it unknown separates and
changes color
GOTO
RED OR PURPLE.

For portion In water
GO TO
ORGANIC QA
PROCEDURE C
PAGE 4C3
It remalins yellow
GOTO
ORGANIC QA
PROCEDURE C
PAGE 4C3
it is chlorinated with another
tunctional group or nitrate or
amine.
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ORGANIC QUALITATIVE ANALYSIS

CORROSIVITY
Procedure E

# you have already done the pH Test in Procedure C,
you need only record the results here and continue on — pH

ACETIC ACID )
INORGANIC ‘ *—( GaS TEST J——}‘ ORGANIC

Chemical definition:
AcidpH <7
BasepH>7

Corrosive EPA:
AcidpH <2
Base pH > 12.5

DOT Corrosive:
Will erode skin and/or steel

IlI 63 ORGANIC QA
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There are very vew commonly encountered brightly colored organic liquids which have
not been artificlally colored. Organics with conjugated double bonds, and the
analine’benzidine dyes are brightly colored, but are very rare. Transltion metals as
functional groups will cause the organictogotott  aditional metal color, eg. copper and
nickel organic compounds are green. Brominated ‘ocarbons are yellow. The
coloratlons listed below ara COMMONLY USED CULORATIONS FOR GROUPS OF
HYDROCARBONS US AT HOME OR IN INDU! .

1. Red s used 1o denote transmission
oll float, saturated - VISCOSITY 2.

DAR
2. Red Is used to denote vacuum OP:Q'l(J
and other pump oiis. These float, « GREEN
have slightly unsaturatéd (smoke) - —

VISCOSITY 4.
Some pump olls may contain Lithtum

1. Copper Naphthanate

or Molybdnlum. g;or:gu ;:rt?:l:tvanve) -
2. Copper Arsenate
{wood preservalive) -
Radiator fluld. Fluerescent dye. §° Flammable.

Dissolves. Alcohol Test positive.
Negatlve Combustibility Test.
Clean burn Char Test.

COPPER

A TEST

' &
\ y |
— - +
LIGHT
‘Gasoline. Floats. lodine Crystal FLUORESCENT @ .
Test opaque. Brown, dirty smoke. \GHEEN/ I EN

Extremely flammable. Aviation -+ ——
'* Gasoline. Fioats. 1. Ra itor fluid. gasolina. Floats, AF}SEESF_‘:IC
lodine Crystal Fluerescent dye. lodine | Test
Test opaque. Dissotves. Alcohol Test aque n,
Brown, dirty positive. Negalive arly smomes.
smoke. Combustibllity Test. Extremely
ONLY IF h Extremely Cleanburn Char Test.  flammable.
NECESSARY tlammable. 2. Metaldehyde

(pesticide). Dissolves.
Alcohot Test negative.
Char Test - smoke
condenses and snows.

Leaded Unleaded
Gasoline Gasoline

4 91npadoid
SLIN3ATOS a3Aa
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ORGANIC QUALITATIVE ANALYSIS

POSSIBLE INORGANIC METALS IN SOLVENT
Procedure G

Metal in solvents are not common, but it is not extremely rare
3ther, and should be considered. Examples of metals in
solvents include molybdnium in certain oils, lithium in greases,
and mercury in light solvents (illegal drug laboratories). Neither
test is absolute, but both have a possibility of detecting metals.

CHAR TEST
METAL SALT
INDICATED
: GO TO
QUALITATIVE ANALYSIS/INORGANIC
LEAD IN
GASOLINE
TEST
T
~"TER ORGANIC METAL
TL.w+S RED INDICATED
is will be very difficuit 1o keep out Try metal
reagents which are dissolved in alcohol.
FLAME TEST

SEE QUALITATIVE ANALYSIS IF COLOR
OTHER THAN YELLOW APPEARS

Il 65 ORGANIC QA
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- ORGANIC QUALITATIVE ANALYSIS

ST™PARATION PROCEDURES
Procedure H

Separation of liquids (floats only):

1. Add 3 times as much Alcohol Solubility Test to 1/2 inch
solvent. Shake gently and allow to stand. if there is
separation, collect the excess alcohol from the clearer area.
If the muck or dye remains, add more alcohol to dilute, then
collect a portion of the clearer solution.

2. Add iodine crystal to the collected portion. Shake well.

3. Add water to collected portion containing iodine crystal. if
no separation accurs, add more water. If separation occurs:

unknown solvent. Note color
, .~ 7 "ito Procedure C
|

g

alcoholwater - disregard color

Separation of solids from liquids (floats only):

1. Remove as much liquid from solid as possible using
pipette.

2. Add hexane and shi -r  we as much liquid as
possible using pipette.

2. Add aleohol and shake - remove as much liquid as
possible using pipette.

- 4. Add water and shake well - remove as much liquid as
possible using pipette.

lll 66 ORGANIC QA
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

ORGANIC QUALITATIVE ANALYSIS CONFIRMAuON TESTS

Acetic Acid Gas Test:
1. Use the Acetic Acid Sensidyne Tube to collect a sample in the head space of a test

tube containing the unknown.
2. A color change from a pink to a dull yellow indicates acetic acid or acetates.

Alcohol Test: This test identifies the -OH groups and will be positive on alcohols, glycols,
polyols, and multi-functional hydrocarbons containing alcohol functional groups.

1. Add 5 drops of QA 7 to 1/2" of the unknown solution in a test tube.

2.  Add 5 drops of Lead Test # 3 to the QA 7/unknown solution.

3. Aslow color change from orange to blue indicates the presence of an -OH group.

Aldehyde Gas Test:
1. Use the Formaldehyde* Sensidyne 91L Tube to collect a sample in the head space of a

test tube containing the unknown.
2. A color change from yellow to red/brown indicates the presence of the -O aldehyde

group.
wenzene Gas Test: ’
1. Use the Benzene Sensidyne Tube* to collect a sample in the head space of a test tube
containing the unknown.

~2. A color change from white to dark green indicates the presence of Benzene.

Char Test: ALWAYS DO A HAIRPIN TEST BEFORE DOING THE CHAR TEST!
1.  Add two pea-s___ amounts of the solid or 1/2 inch of the liquid unknown to a test tube.
2. a. Solids: Heat until no further reaction takes place or the test tube is melting.
b. Liquids: Heat gently until the liquid reacts or evaporates completely, then con-
tinue to heat until no further reaction takes place or the test tube is melting.

3. Observe reactions.

vuloride Test:
1.  Add afew drops of Chloride Test to a test tube containing 1/4 inch of the unknown

solution.
2. A white precipitate indicates chloride.

Chlorine Hot Wire Test:
Heat the Chlorine Hot Wire in a torch ﬂame until there is no green flame.

Allow the wire to cool.
Place the wire into the unknown solution or solvent in a test tube.

Reheat the wire in the torch flame.
A green flame indicates chlorine, an amine, a nitrate, an ammonium salt, urea, or a

weak solution of nitric acid.

CLOR-N-OIL Test 100Q*. Sec instructions in the box.

FNCINTS

CLOR-N-OIL Test 50. See instructions in the box.
Combustibility Test:
1.  Add the liquid unknown to a watch dish to form a pool the size of a fifty cent piece.
2.  Try to ignite with a lit match.
Il 67 ORGANICQA
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vvater Solubility Test:
1.  Add apea .__e amount of the unknown to 1/2 inch of water in a test tube.
2. Ifthew n is not effervescing, stopper the test tube and shake it vigorously.

3. Allowt____ rreactions to occur.
4, QObserve results.

Water Test: _
Add a pea-size amount of Alka Seltzer™ to 1/2 inch of the unknown solution.

1.
2.  Effervescence indicates the presence of greater than 1% water in the solution.

Il 69 ORGANIC QA
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

- -SETTING UP FOR INORGANIC QU4 ' ITATIVE ANALYSIS

SETTING-UP ...E TEST TUBE RACK

/*“"‘U‘ U

/ ° ° ’

=] / ° =°= ° 0
// 0
T A

Unknown Potassium Farrocyanide ~ Ammonium Hydroxide Sodium Hydroxide Hydrochloric Acid

1.  Setup 5 test tubes in a test tube rack, numbered 1, 3,4, 5, & 6. Add the reagents and
unknown as follows:

Test Tube 1: Original unknown.

Test Tube 3: Add 1/2 inch of Zinc Test (potassium ferro- cyanide). Add 1/2 inch of
the unknown. Let stand. (SCREENING PROCEDURE THREE)

Test Tube 4: Add 1/2 inch of QA-4 (ammonium hydroxide). Add a 1/2 inch of the
unknown from Test Trnhe 1. ] »t stand.
(SCRewivuin"G PROC__URE . JUR)

Test Tube 5: Add 2 or 3 QA-5 Pellets (sodium hv4roxide) to 1/4 inch of water. Add
1/4 inch of the unknown from Tes. . abe 1. Let stand.
(SCREEM™'G PROCEDURE FIVE)

Test Tube 6: Add 1 inch of QA-6 (concentrated HCI acid). Add 1/4 inch of the
unknown. If there is any indication of a white preci  te forming, add
more unknown. (SCREENING PROCEDURE SIX)

SCREENING PROCEDURES 7, 8, & 9 ARE ONLY REQUIRED IF SCREENING
PROCEDURES 1 THROUGH 6 ARE ALL NEGATIVE.

il 70 INORGANIC QUALITATIVE ANALYSIS
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RED/VIOLET.
Lithium FLAME TEST
INVISIBLE
Green Glas, BRICK
RED
N QORANGE
Calclum
/’ Bovs Ack
VIOLET ' Copper
Blue Glass Teliurium
o | Thatlium
Green Glasy,s
Strontium Bariom
Borates

This Is, In most cases, an inconclusive test. Sodium is a very common
contaminant and the sodium flame is ver strong, usually masking other colors.

Look at the flame color through Cobah Blue Glass. This may be difficult if you
have not practiced using standards.

1) Invisible if Sodium.

2) Red/violet is Lithium.

3) Yaliow Is Calclum.

4) Violet is Strontium.

Look at the flame color through Green Glass.
1) Yellow is Strontium.

2) Orange is Calcium.

3) Other colors, see chart above.

T

L

r
LA
-

e

N\

LAVENDER

FEEBLE
GREEN

Antin
Ammonit
Zinc

Y
Salte

Potassium
Cesium
Rubidium

\

| ainpado.d bulusalog
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS
NICKEL:

1. Add 172 inch of Nickel Test to 1/2 inch of the unknown solution in a test tube.
2. Add 2 or 3 drops of Asbestos Test C2 slowly to the test tube until the solution is basic

(greater than pH 8).
3. A pink precipitate indicates nickel.
PALLADIUM:#

1.  Add a QA-1 pellet to 1/2 inch of the unknown solution in a test tube.
2. Add 1/4 inch of Nickel Test.
3. A yellow precipitate indicates palladium or platinum.

PLATINUM:#
1.  Add a QA-1 pellet to 1/2 inch of the unknown solution in a test tube.

2.  Add 1/4 inch of Nickel Test.
3. A yellow precipitate indicates platinum or palladium.

POTASSIUM:#
1. Heat and then dip Flame Test Wire (metal loop) in the unknown so that some of the

unknown sticks to the wire.

Put the wire in a torch flame and observe the color.

A lavender flame indicates potassium.

A blue flame through Cobalt Blue Glass or a blue/green flame through Green Glass
indicatc . potassium.

RUBIDIUM:#

1.  Heat and then dip Flame Test Wire (metal loop) in the unknown so that some of the
unknown sticks to the wire.

2.  Put the wire in a torch flame and observe the color.

3. A purple flame indicates rubidium.

SELENIUM:#
1.  Heat and then dip Flame Test Wire (metal loop) in the unknown so that some of the

unknown sticks to the wire.
2. Put the wire in a torch flame and observe the color.
3. A blue flame indicates selenium.

SILVER:#

1. Add afew drops of Cadmium Test to 1/2 inch of the unknown solution in a test tube.

2. A cream/yellow precipitate indicates silver. If an orange precipitate forms, look for a
cream color precipitate on the bottom.

3.  Confirm by adding 1/4 inch of Acid Test to 1/2 inch of the unknown solution in a new

bl ol N

test tube.
4. A white precipitate indicates silver.
SODIUM #

Heat and then dip . .ame Test Wire (metal loop) in the unlcnown so that some of the
unknown sticks to the wire.

Put the wire in a torch flame and observe the color.

A yellow flame indicates sodium.

The yellow flame which becomes invisible through Cobalt Blue Glass indicates
sodium.

BN
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HAZCAT® CHEMICAL IDENTIFICATION SYSTEM
WEAR EYE PROTECTION AND GLOVES WHEN PERFORMING TESTS

STROI < UM:#
Heat and then dip Flame Test Wire (metal loop) in the unknown so that some of the
unknown sticks to the wire.

2 Put the wire in a torch flame and observe the color.

3 An orange flame in the reducing flame (the center blue portion of the torch flame)
indicates strontium.

4. A violet flame through Cobalt Blue Glass indicates strontium.

5. A yellow flame through Green Glass indicates strontium.

T

1

Heat and then dip Flame Test Wire (metal loop) in the unknown so that some of the
unkno' __ sticks to the wire.

Put the wire in a torch flame and observe the color.

A pure green flame indicates tell __im.

2

3

THALLIUM:#

1 Add 1/4 inch of Acid Test to 1/2 * -h of the unknown solution in a test tube.

2 Add a pea-size amount of Arsenic 1est 3.

3 A yellow precipitate which is insoluble in Antimony Test 1* (sodium thiosulfate)
indicates thallium.

TIN:#
1. Add 1/4 inch of Arsenic Test 1 to 1/2 inch of the unknown solution in a test tube.
2.  If the solution simultaneously turns black and white, and finally grey, it indicates tin.

TITANIUM:#

1.  Add 1/4 inch of QA-7 and 1/4 inch of Asbestos Test * ~ to 1/2 inch of the unknown in
_ a test tube.

2.  Add 1/4 inch of QA-3.

3. A cream/yellow color indicates titanium.

4.  Add 1/4 inch of Asbestos Test Al.

5. A white precipitate which replaces the cream/yellow color, also indicates titanium.

TUNGSTEN:#

1.  Add 1/4 inch of Arsenic Test 4 to 1/2 inch of the ___known solution in a test tube.

2.  Add a pea-size amount of Arsenic Test 2.

3. A blue/grey/green solution indicates tungsten.

4.  Add 1/4 inch of QA-6.

5. A color change from the blue/grey/green to yellow indicates tungsten.

6.  Add a pea-size amount of Cobalt Test* (sodium thiocyanate).

7.  Add a pea-size amount of Arsenic Test 2.

8.  If the solution turns blue/grey/green again, it confirms tungsten.

URANIUM:#

1. Add 1/2 inch of Asbestos A4 to 1/2 inch of the unknown solution in a test tube.

2.  Add 1/4 inch of Zinc Test.

3. A red/brown precipitate indicates uranium. (Iron and copper are interferences.)

4.  Puta drop of the unknown solution on a QA-10 Filter soaked in Zinc Test.

5. A brown ring appearing outside the blue iron ring indicates uran n.
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VANADIUM:#
1.  Add 1/4 inch of Arsenic Test 4 to 1/2 inch of the unknown solution in a test tube.
2. Add 1/4 inch QA-3.
3. Ared/bro.._ color indicates the presence of vanadium.
4.  Add 1/4 inch of Asbestos Test Al.
5. If the red/brown color persists, it indicates vanadium.
ZINC:
1. Add 1/4 inch of QA-3 to a test tube with 1/4 inch of Zinc Test and allow to stand.
2.  Add the Zinc Test/QA-3 solution slowly to 1/2 inch of the u * ~own solution in a test
tube.
3. A thick yellow gel indicates zinc. If the Zinc Test/QA 3 solution has not aged suffi-
et tly,awhi and) lowgelindi :es zinc.
ot ZIRCONIUM:#
= 1. Addapirch of Alizarin yellow* to 1/2 inch of the unknown solution in a test tube.
s 2.  The solu.on should turn purple.
nT 3. Add 1/4 inch of Asbestos Test Al.
) 4. A color change to yellow confirms zirconium.
s g
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