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AQUA AMMONIA PROPERTIES

Agqua ammennig, also called ammoemiacal liquor, ammoma hiquor or anmenia water 18 produced
hy dissalving ammania gas in water. Tts proper chemical name 1z Ammonium Hydroxde.

‘The grade, or strenpth of Ammaonium Hyrdroxide vsually available commercially is 26° RBaume,
However, Tanner bndustrics can produce any strength to meet our customers reguirements, Phe
Baviné readmg refers to a specific pravity scale. A 26" Baumé selufion is cquivalent to 29.4%
by wizight of ammonia dissolved in water, Since the Baumé reading, varics with temperatare, the
reading 18 standardized a1 607 F. The density of the material compared to water 15 1.8974. Sce
Adqua Ammonia Table,

Agua amrmoentd s corosive W copper, copper alloys, aluminum alloys and galvanized surfaces.
Agqua anunonia s an excellent scid peulralizer. [ts pH varies wilh concentration, "Fypucal values

are 117 at 1%, 122 al 5%, 124 at T0% and 13,5 g1 3004

The [teezing puint of @ 267 Baumné solulivn is aboul - 1107 F. The freczing poing of other concen-
trations 1s in the table below,

CSPLCITIC GRAVITY, BO NG POINTS aND FRCELING MOINTE OF YARIONS AQUa AMMONTA SOTLUTIONS

AbROMES COMCERN TRATION
ATPRIFDMATL
BOILTHG T
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7 BRI 7 3136 17 ¢34 LEELE 75 o o]
28 0.A%GE 3132 15413 4418 & -143
1l (BB 3528 19375 * 350 sy -143

Arn aqua ammonia solution has 4 vapor pressure which varies with wmperalure. Al arnbicnl
temperatures, the vapor pressure of' 26” Baurné material just about cquals atmospheric pressure.
Agua ammonia should be stored in a ¢losed conlainer and kepl cool, otherwise, the amunonia
gas will come out of solution and the matenai strength will be reduced.
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TOUVAL VAPOHR PHESSLRE OF AQE A AMMUNLA SOLLTHOINS (Eapresyed fu Foaods Absolure):;

TEMFERATURE OF 3OLUTIOMIN T

i
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AQLUA AMBMONLS QUALTTY

Agua ammonia i produced by dissolving anhydrous ammonia in water. There are various
manuizciuring processes to produce aqua ammonia. A comunonly used method is the batch
method, This is dotie in bateh quantitics of approximately 10,000 gatlons with successive
batches being stored in larger tanks for repackaging and distribution.

Tanner Industrics offers both technical prade and reagent grade aqua ammoenia. For technical
grade material the incominp water is initially softenad in a resin exchange softener, and meets
the National Formulary, Federal Specification O-A-431F, and Food Chemical Codex specifica-
tions. ¥or reapent prade material the incoming water is de-iomized through a cationte and an-
ionic medias, and meets USP Reapent Grade and American Chemmical Society Reagent Chemi-
cals speeifications.

Your process requirements will determine which grade of material you will need.

The softcncd or de-ionized water is intraduced into a holding or absorber tank.  Ammonia is
injected and the mixtmure circulated through a cooler to minimize the temperature rise resulting
from the chemical reaction. During cirenlation, a ten micran filter continuously removes any
precipitaling solids from the zolution to meet our rigid product qualiy standards,

Qualily vontrol consists of insuring that the water is properly softened or de-iomized, that the
final amrmonia concentration meets specifications and checking the matenal eolar and clarity to
insure proper liration.
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Trace elements introduced by the water are periodically analyzed by an outside laboratory.
Typical elememis tesled for include iron, heavy metals such-as lead, chloride, carbonate, sulfata,
arsenic, zing, chromate, non-volatile residue and substances reducing permanganates {organics).
Where customers are interested in the quantities of ace elements other than those listed, spe-
cialized lesling cap be reguested.

Dedicaled containers are maintained in the distribution procass to minimize the possibiline of
contamination.

Questions concerning product quality, strength measureiment, etc. are welcomed. Please comtact
us at 1-800-643-6226.

[1AZARDCUS PROPERTIES

Ammonia, as a gas or in aquecus solution is an irritant and corrostve to the skin, eyes, respira-
tory iract and mucous membranes. [t may cause severe hums, eve or hing injuries. Skin and
respiratory related diseases are aggravated by exposure.

Aqua ammonia drums should be stored out of the sun and away from heat. Ammouia vapor,
when mixed with air, mav be flammable within cettain fimits (§5% to 28% gaseous ammonia by
volume). Such concentrations are seldom encountered in practical handling; however, extreme
caution should be exercised when welding on ot near tanks containing or which formerly con-
tained 4qua ammonia. Aqua ammeonia tanks, lines and eguipment should be thoroughly purged
of both aqua ammonia and ammeonia vapors. The commaon metals are not affected by dry ammoe-
nia. Moisl ammonia will not corrode iron or steel but will react rapidly with copper, brass, zinc
and many alloys, especially those containing copper. Only stest or ductile tron should be used
[or smmonia containers, valves, fittings and piping.

AQUA AMMONIA - STRENGTH DETERMINATION

A gonveniept method for messuring the strength of aqua ammonia is to measure s density by
means of a hydrometer conlaining 4 thermometer. Since the density of a given strength of agua
varies wilh wmperalurg, both densily and lemperature measurements must be taken. Density
may be expressed in either specifiv gravily or degrees Baumé; degrees Baumé is usnally nsed.

Note the degree of accuracy thal is necessary when taking the readings. A 0.1 Degyee errar in
Baum¢ reading results in a 0.2% ¢rror in ammonia content. A 1.0 Degree error in temperature

reading results in a 0.1% errer in ammonia content. Note also that an error in the reading of
cach could be additive.

Care must be taken when obtaining the readings to be sure that the aqua sample docs not lose
strength due to the amunonia coming out of solution befare the reading is taken. o obtain the
most accurate determuination of aqua sirength, the following procedures shouid be followed.
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The agua sample should be of sufficient quantity to minimize the ellect of ammonia vapor loss
and temperatue variation. We recommend the use of a 50x400 mim hydrometer cyhnder.

Proper handling procedures including use of safety goggles, rubber gloves and other protective
equipment should be ohserved. Testing should be performed in a well ventilated area. The
sample should be taken directly into the hydromcter cylinder in such a manner that the formula-
tion ol entrained bubhles is minimized. These bubbles of ammonia vapor rise to the surface
and are lost, thus reducing the strength of the aqua sample. The use ol a rubber hose on the
sampling spigot might help to prevent this loss.

The Baumé reading should be taken at Lhe liquid surface immediately. Every second delay
resulls i a reduction in strength of the ammonia sample.

The lemperature should be taken last with sufficient time allowed 1o permit the thenmometer to

stabilize. ‘Lhis may take as long as 45 seconds to a minute. Experience bas shown that the
lemperamre reading is a major souree of error.

SHIPPING CONTATNERS FOR AQLLA AMMONTA

Aqua ammonia is usually shipped in cither cargo tanks, polyethylene drums ar composite
drums.

Drums should not be subjected o rough handling or 1o abnormal mechanical shock such as
dropping or bumping. They should be opened carefully to permit the venting of any ammonia
vapors which may have formed in the contaimer. 1se a wrench with a long handle, stand 1o one
side and face away during (he operation. Chemical safety goggles, [ace shield, rubber aprons
and ploves should be worn. Allow accumulated pressure to vent before removing plug com-
pletely.

Drums should be emptied by gravity only. Use a faucet or salety siphon made of marterial
resistant w0 ammaonia; no brass or bronze.  Application of pressure (o the drum for unioading i3
dangerous and should not be atieinpred.

Ammonia solurions in water with concentrarions between 10% and 35% have a DOT hazard
classification of § and are to be labeled as Corrosive. Their identification number is TN2672
and are to be packaged in Group U1 containers. As of October 1, 1996 when HM-181 became
effective, all Group I11 containers have to conform to UN specifications and standards. These
requircments are outlined in CFR 173.24a(h){4}: Packaging tested us preseribed i CFR
178.605 of this subchapter may be used for liquids only when the vapor pressure of bauid
conlonns to one of the following:

(bW4W1} Che vapor pressure must be such that the toral pressure in packaging
{i.e. the vapor pressure of liquid plus the partial pressure of air or other inert
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gases. less 15 psiat 131° F, determined on the basis of maximum degree of filling
m accordance with paragraph (d) of this section) and a filling lemperature of 59°
F, will not exeved two-thirds of the marked test pressure. or

(b)4)ii) The vapor pressure must be such that the total pressure in packaging ar
V225 F must be Jess than four-sevenths of the sum of marked test pressure plus 13
nsi, or

(X415t} The vapor pressure must be such that the total pressure in packaging at
1317 F must be less than two-thirds of the sum of marked test pressure plus 15
psl.

plORAGE OF AQUA AMMONTA

Becavse the vapor pressure of aqua ammeonia is about cqual 1o atmospheric pressure, it must be
stored in closed containers.

The storage arca.should be dry and cool. If housed in a closed building. ventilation should be
provided; cither natural or mechanical. Avoid pocketing o ammonia vapor under floors, roofs
or similar structures,

Remember, ammonia vapor will burn when mixed in air #l concentrations between 15% to 28%,

Sperks or iptition sources must be excluded wherever concentrations in this range could exist.

AQUA AMMONLS STORAGE TAWNKS

Carbon steel or stainless slee] construction for the tank is recommended. 1f other materials arc
used, therr compatibility wilh agua ammenia sheuld be verified by the tank manufactorer, Tanks
should have a 3t psi pressure rating. They should be equipped with safety relief valves vated for
that pressure and they shouid also be equipped with a vacourn bresker. Steel tanks should be
grounded. Other tanks constructed of different matevial ar with Jower pressure ratings require
careful design. Please contact us [or further assistance.

BULK DELIVERIES BY CARGO TANK TRUCK

Deliveries to aqua ammonia storzge lanks are made by bulk transport of approximately 6,700
gallons. A storage tank should be sized to hold at least one and a halfl imes this ameunt or about
10,000 gallons, -

Transfer of material from the cargo tank transport to the stationacy storage tank may be accom-

plished by vartous methods.
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Compressor Method

Tanner Industres’ tractors are equipped with PTO powered compressors which can produce
about 10 psip differential pressure. Air or vapor pressure is used to push the material out of the
cargo tank into the storage tank, Some provision must be made to prevent the buildup ol pres-
sre [n storape tanks rated less than 30 psi as they are being filled. This can be done by permut-
ting the commpressor vapor o eseape 1o a scrubber system and also through the compressor back
to the carpo tank.

If a scrubber system 19 used, it can be constructed vsing a properly labeled water container. The
vapors arc introduced into the water through a sparger to produce small bubbles lor casier
absorption. Disposal of the weak aqua sotution praduced may present a problem. Many of our
customers reeyele the solution back into their storage tank.

If the vapor is fed through the compressar back to the cargo tank, precautions should be laken to
insurc that the storage tank is not exposad to substantial vacuum. A vacuum on ihe slorage lank
could result in its ¢ollapse or m a reduction in strength of the aqua ammenia which it conlaws.
1o prevent the possibility of 2 vacuum occurring in the storage tank, a supplementary vacuum
breaker is used. Cur dnvers are equipped with a special fitting for this purpose.

Pump Method

The pump method is also used with the PTO shaft driving the liquid pump. When using a pump,
it should be kept in mind that the vapor pressure of the aqua ammonia is about equal to alme-
spheric pressure and that any suetion pressure will cause the ammeonia vapor to come out of
sotution and vapor lnck will nccur. Systems should be designed so that the pump is a3 near o
the hose connection as possible and that the hose length required will be as short as pussible,
twenty feet or less.

Gravity Method
This method simply vses the foree of gravity to mave product from the delivery unit to the
receiving tank. 1t usually only requires the use of one transfer hose for liquid aqua ammeonia.

There is no vapor connection. For this method of delivery the storage tank would have w be
lower fevel than the delivery unir

MATERIALS FOR PIPING & FITTINGS

Vapor lines should be sized a1 1 or 1 1/4 inches and tiquid lines at 2 inches. Schedule 40 or 8¢
sleel pipe and malleable iron pipe fittings are acceptable. Do not use galvanized pipe or fittings
and make sure the unions do not have biass seats. Make sure that other fiftings such as vaives,
pressure reliets and back cheeks are suitable for ammania service. Plastic pipe and fittings {with
manufacturer’s approval) may also he used. Hose connectors need net be provided as Tanner
Industries’ transports catry adapters to fit standard pape threads.
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SYSTEM DESIGHN

Unbike Anhydrous Ammonia, Ammonium Hydroxide storage systems de not have to comply
with any published repulatory standards or specifications.

Therefore, it is imperitive (hat these systems are designed by qualified personnel baving prior
expericnee with the product. Tanner Industries, Inc. can assist you in designing or modilying
your system to oporsle 1 4 sale, efficient and environmentally responsible manner.

Matice

We belicve the mformaton contained in this manual to be aceurate and reliable; bowever,
Tanner Industrics, Inc. assumes no lability or responsibility in connection with the mformation
or suggestions herem contained. Moreover, it should not be assumed that cvery acceptable test
or safety procedure or method, precaution, equipment or device is contained within, or that
gbnormal or unusual circumsiances may not warrant or suggest further requirements or addi-
tlonal procedures.

The information contained in this manual should not be confused with federal, staie, municipal.
O insurance requiremnents, or with national safety or huilding codes, and no representations or
warranties are made with respect thereto.
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