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Standard Test Methods for
Chemical Analysis of Ammoniacal CoPper Arsenate and
Ammoniacal Copper Zinc Arsenate * 2

This standard is issued under the fixed designation D 1326; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope AWPA A2 Standard Methods for Analysis of Waterborne

1.1 These test methods cover the determination of the Preservatives and Fire-Retardant Formulafions

chemical analysis of commercial solutions of ammoniacal3 Summary of Test Methods
copper arsenate. '

1.1.1 Test Method D 38 covers the sampling of wood 3.1 Ammonia—Ammonia is freed from a caustic solution of
preservatives prior to testing. the sample by distillation and absorbed in a measured excess of

1.2 The analytical procedures appear in the following Order_sulfuric acid solution. The unreacted sulfuric acid solution is
titrated with standardized NaOH solution to determine the

Sections . . . .
Ammonium bicarbonate (calculated as carbonate) 20 to 22 ammonia reacted with sulfuric acid.
Ammonia (calculated as anhydrous ammonia) 6t09 3.2 Arsenie—A diluted sample is acidified with hydrochlo-
Arsenic (calculated as arsenic pentoxide) 10t 11 ric and hypophosphorous acid to precipitate the arsenic. The
Copper (calculated as copper oxide) 13 to 16 .. . . . . .
Zinc (calculated as zinc oxide) 17 to 19 arsenic is volatilized by heating in the presence of sulfuric acid,

1.3 This standard does not purport to address all of thewhich is then diluted with water and titrated with a standard
saféty concerns, if any, associated with its use. It is thés‘OIUtlon of potassium bromate.Arse!'uc IS calculqted 3shs
responsibility of the user of this standard to establish appro-ricsfcigogﬁgzggsgsxiﬁd Sgtrggsl?ulridifgﬂge?olrég%dr;ihlge
priate safety and health practices and determine the applica- . h luti P h . ith P
bility of regulatory limitations prior to use copper ion. The solution is then titrated with a standard

' solution of sodium thiosulfate. The copper is calculated as
2. Referenced Documents Culo. . . _
21 ASTM Standards: 3.4 Zinc—A diluted and chemically treated sample is

D 38 Test Methods for Sampling Wood Preservatives I:,rimtreated with a standard solution of potassium ferrocyanide in
to Testing the presence of an oxidation-reduction indicator (dipheny-
D 1193 Specification for Reagent Watter lamine). The zinc is calculated as ZnO.
D 11;25 Specification for Ammoniacal Copper Zinc Arsen- 4 sjgnificance and Use
at
D 3873 Test Method for Valency State of the Arsenic
Component of Ammoniacal Copper Arsenate Solutfons
2.2 AWPA Standard:

4.1 Ammoniacal copper arsenate and ammoniacal copper
zinc arsenate for use in the preservative treatment of wood
must conform with Specification D 1325.

5. Purity of Reagents

5.1 Purity of Reagents-Reagent grade chemicals shall be
! These test methods are under the jurisdiction of ASTM Committee D-7 onysed in all tests. Unless otherwise indicated, all reagents shall

Wood and are the direct responsibility of Subcommittee D07.06 on Treatments fo Lee . . .
Wood Products. Eonform to the specifications of the Committee on Analytical

Current edition approved July 15, 1994. Published September 1994. OriginalyR€agents of the American Chemical Society, where such
published as D 1326 — 54 T. Last previous edition D 1326 — 87.

2The analytical methods and sampling procedures are essentially the same as
those given in the American Wood-Preservers’ Assn. Standard Methods for Analysis——
of Water-Borne Preservatives and Fire-Retardant Formulations (A2-91). Acknowl- 5 Available from American Wood-Preservers’ Association, P.O. Box 286, Wood-
edgment is made to the American Wood-Preservers’ Association for its developmertock, MD 21163-0286.
of the subject matter covered in this test.

2 Annual Book of ASTM Standardgol 04.10.

4 Annual Book of ASTM Standardgol 11.01.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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specifications are availabfeOther grades shall only be used freshly boiled water and 2 drops of phenolphthalein indicator
when it is first ascertained that the reagent is of sufficientlysolution to each flask. Titrate with the NaOH solution to the
high purity to permit its use without lessening the accuracy ofappearance of a faint, persistent pink color. The titrations

the determination. should agree within 0.1 mL; record the average. Calculate the
5.2 Unless otherwise indicated, references to water shall beormality of the NaOH solution as follows:
understood to mean reagent water conforming to Specification Normality of NaOH solution= 3.920 @
D 1193.
AMMONIA whereV =mL of NaOH solution required.
7.4 Sulfuric Acid, Standar@0.1 N}—To 100 mL of water in
6. Apparatus a 1000-mL volumetric flask, add 3.3 mL o{,i$0, (sp gr 1.84);
6.1 A typical apparatus for the distillation of ammonia is Mix and cool to 20°C. Dilute to the mark with water.
shown in Fig. 1. Standardize as follows: Pipet 25 mL of thg 8O, solution into
a 500-mL Erlenmeyer flask, and add 100 mL of water and 2
7. Reagents drops of phenolphthalein indicator solution. Titrate with the 0.1

7.1 Methyl Purple or Methyl Red Indicator Solutien N NaOH solution to the appearance of a faint, persistent pink

Suitable prepared solutions of methyl purple can be purchasegPlor- Calculate the normality of the,F80, as follows:
To prepare the methyl red indicator solution, dissolve 0.1 g of Normality of H, SO, = VN/25 )
methyl red in 50 mL of alcohol (90 %), dilute to 100 mL with
water, and filter if necessary. where:
7.2 Phenolphthalein Indicator Soluties Dissolve 1 g of  \,; = NaOH solution required, mL, and

phenolphthalein in 100 mL of alcohol. N = normality of the NaOH solution.

7.3 Sodium Hydroxide Standard Soluti@ 1 N)}—Dissolve 7.5 Sodium Hydroxide SolutiofL00 g/L)—Dissolve 100 g
4 g of NaOH in CQ-free water and dilute to 1 L with C&free ?f NaOH in water and dilute to 1 L.
0

water. Standardize as follows: Place 2 0.8000-g portions
potassium acid phthalate (National Bureau of Standards stag-

X . . Procedure
dard sample No. 84) in volumetric flasks, and add 100 mL o . o
8.1 Transfer a portion of the sample containing not more

than 0.15 g of NH (Note 1) to the 500-mL distillation flask.
5Reagent Chemicals, American Chemical Society Specificatimerican Dilute with water to a volume of about 200 mL. Add a few

Chemical Society, Washihgton, DC. For suggestions on the testing of reagents nalass beads to preve_nt bum_pmg. Add 20 mL of Na_OH solution
listed by the American Chemical Society, séealar Standards for Laboratory (100 g NaOH/L) and immediately close the flask with a rubber
Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia ~ stopper through which a spray trap has been inserted. The spray
and National FormularyU.S. Pharmaceutical Convention, Inc. (USPC), Rockville, trap shall previously have been connected to a vertical con-
MD. .

denser. Place 100 mL of OM H, SO, in a 400-mL beaker.
Adjust the tip of the condenser so that it just dips into the H
SO,. Add 4 to 5 drops of methyl purple or methyl red indicator
solution to the H SO,.

Note 1—If this procedure is used for testing a solution of treating
strength, use an accurately measured volume of the filtered solution
equivalent to the appropriate amount of the element to be determined.

8.2 After making sure all the connections are airtight,
commence heating the mixture of sample and NaOH solution.
Distill slowly at first, and finally boil rather vigorously. Distill
off about 150 mL of solution. Adjust the height of the beaker
throughout the distillation so that the tip of the condenser is
always near the surface of the liquid in the receiving vessel. If
the indicator starts to turn color, add a measured amount of
additional 0.IN H, SO,. When distillation is complete, turn out
the flame and lower the receiving vessel. Wash down the
condenser tube and its tip into the receiver.

8.3 Titrate the excess acid with ONLNaOH solution.

A—Round-bottom flask, 500-mL

B—Distillation trap. 9. Calculation

C—Condenser.

D—Delivery tube. 9.1 Calculate the percentage of ammonia as NHas

E—Erlenmeyer flask, 500-mL. follows:

FIG. 1 Distillation Apparatus for Determination of Ammonia in

Ammoniacal Copper Arsenate and Ammoniacal Copper Zinc NH3, % = [(AB — CD) X 1.703/E 3)
Arsenate
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where: 13.2 Potassium Chlorate-Nitric Acid MixtureDissolve 5 g
A = H, SO, added to the receiving vessel, mL, of KCIO3 in 100 mL of HNO; (sp gr 1.42). Prepare this
B = normality of the H SO,, solution just before use and do not save any surplus for use
C = NaOH solution used for titration of the excess HO,, later.
mL, 13.3 Potassium lodide Solutio(200 g/L)—Dissolve 200 g
D = normality of the NaOH solution, and of Kl in water and dilute to 1 L.
E = sample used, g. 13.4 Sodium Hydroxide Solutiof100 g/L)—Dissolve 100 g

of NaOH in water and dilute to 1 L.

13.5 Sodium Thiosulfate, Standard Soluti¢®.0500 N)—
Dissolve 12.4103 g of NaS, O; -5H, O in water and dilute to
1 L in a volumetric flask.

13.6 Starch Indicator Solution-Make a paste fol g of
soluble starch in about 5 mL of water, add 100 mL of water,
and boil for 1 min while stirring. Cool and add 1 drop of
chloroform. This solution is subject to decomposition and fresh
solution shall be prepared if a dark-blue color is not produced
with a drop of tincture of iodine in 200 mL of water on addition
of a drop of the starch indicator solution.

ARSENIC

10. Reagents

10.1 Hydrochloric Acid(sp gr 1.19)—Concentrated hydro-
chloric acid (HCI).

10.2 Hypophosphorous Aci@50 %).

10.3 Methyl Orange Indicator Solutiea Dissolve 0.1 g of
methyl orange in water and dilute to 100 mL.

10.4 Potassium Bromate, Standard Soluti@® 1000 N)—
Dissolve 2.784 g of KBr@ in water and dilute to 1 L in a
volumetric flask.

10.5 Sulfuric Acid(sp gr 1.84)—Concentrated sulfuric acid 14. Procedure for New Solutions
(H,SO,). _ N _

14.1 Transfer a portion of the sample containing the equiva-

11. Procedure lent of about 0.11 g CuO to a 300-mL Erlenmeyer flask, and
11.1 Transfer a portion of the sample containing arsenj@dd 10 mL of water and 10 mL of HCI (sp gr 1.19). Wash down

equivalent to about 0.17 g A, (see Note 1) to a 250-mL, th_e side of the flgsk Wlth water, boil for 1 min, and_ neutralize

wide-mouth Erlenmeyer flask and dilute with water to about 50ith NaOH solution until a permanent precipitate just forms.

mL. Add 50 mL of HCIl and 20 mL of HPQ,, mix thoroughly, A_dd HCI (sp gr 1.19) droopW|se unti _the precipitate just

and warm the solution on a steam bath until a precipitate forméj.'ssowes' Cool to below 20°C. The solution volume should be

Boil gently for about 15 min. With the aid of suction, filter the <0 0 30 mL. _ _

hot solution through a 10-mL Gooch crucible containing a mat 4.2 Add 10 mL of KI solution and mix thoroughly by

of medium fiber, acid-washed asbestos, washing the flask arf@tating the flask. Titrate with 0.08! Na, S, O; solution,

precipitate thoroughly with water. adding _2 mL of _starch solution just before_ the brownish color
11.2 Place the crucible containing the precipitate in the flasief the iodine disappears. Stop the titration when the color

in which the precipitation was carried out. Discard the filtrate.changes from dark blue to cream color. _ _

Pour 10 mL of H, SO, into the flask and while agitating, heat 14.3 If poor end points or checks are obtained in the

over an open flame in a hood until dense white fumes ardtrations (12.2), repeat the determination following the proce-

evolved. Allow the flask and contents to cool, and then add 10@ure described in Section 13.

mL of water very slowly and carefully, especially at first, since

heat is generated during this addition. Next, add 5 mL of HCIL5. Procedure for Used Solutions Contaminated with

and 2 drops of methyl orange indicator and titrate immediately ~ Organic Matter

with KBrOg solution. When the solution becomes colorless, the 15.1 In used solutions, the accumulation of organic matter

end point has been reached. may interfere with the copper analysis, resulting in inconsistent
. titrations in the determination of copper. In such cases, the
12. Calculation organic matter may be destroyed as follows: Place the sample
12.1 Calculate the percentage of arsenic as,AS;, as ina 300-mL Erlenmeyer flask, add 10 mL of the KGHENO,
follows: mixture, and boil to dryness, with constant agitation ion. When
As,O5, % = 0.5746A/B @)  dry, bake the residue over an open flame for about 1 min. Cool,

then add 20 mL water and 10 mL of HCI (sp gr 1.19). Warm,
if necessary, to effect complete solution.
where: _ _ o 15.2 Cool the solution and proceed in accordance with
A = KBrO; solutmn required for titration of the sample, ggaction 14, starting with the second sentence of 15.1.
mL, an

B = sample used, g. 16. Calculation

COPPER 16.1 Calculate the percentage of copper as CuO, as follows:

CuO, %= (ABIC) X 7.96 (5)
13. Reagents

13.1 Hydrochloric Acid(sp gr 1.19)—Concentrated hydro- here:
chloric acid (HCI). where:
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A = standard thiosulfate solution required for titration of direction. Match up the burette reading with the last drop in
the sample, mL, which the brown color is plainly visible.

B = normality of sodium thiosulfate solution, and 18.5 Subtract the mL of Znghkolution used to back titrate,

C = sample used, g. from the mL of K, Fe(CN) and this will give the net mL of K

Fe(CN) required by the zinc in the sample.
ZINC
19. Calculations

17. Reagents 19.1 Calculate the percentage of active ingredient as fol-

17.1 Hydrochloric Acid concentrated. lows:
17.2 Hydrochloric Acid 1.20—Add one volume concen- mL titration X normality of K, Fe(CN), X factor
trated acid to 20 volumes water. Percentages sample, g

17.3 Alcohol ethyl or isopropyl. (6)

17.4 Hydrogen Sulfide Gas

17.5 Ammonium Hydroxideconcentrated. Active Ingredi- Factor
17.6 Uranyl Acetate¥ioN, 4.3 g dissolved in 100 mL water. o 4,068
17.7 Potassium Ferrocyanide Solution 0.15 N—Weigh ZnCl, 6.814
accurately 21.12 g of pure #e(CN), -3H, O, and dissolve it ZnS0,4 14.373

in distilled water. Add 0.2 g sodium carbonate to stabilize the Nore 2—The procedure is based on the assumption that both the

solution and make the volume up to 1.000 L. The solution shalbotassium ferrocyanide and zinc chloride solutions are made up to exactly

be kept in a dark bottle. (See Sections 18 and 19.) 0.15N. If some different weight (g) of zinc metal is used, calculate the
17.8 Zinc Chloride Standard Solution0.15N—Weigh out normality of the zinc chloride for the procedure as follows:

2.4518 g of pure zinc. Place the zinc in a 500 mL volumetric zinc, gx 2

flask. Add 10 mL concentrated hydrochloric acid. After the _ _ 32.69 _ o

initial reaction, dissolving may be hastened by heating. Cool to The normality of potassium ferrocyanide is determined by pipetting a

. . . 5.00 mL aliquot of the standard zinc chloride solution into a 250 mL
room temperature and dilute to mark. Use this solution forérlenmeyerﬂask. Add 20 mL concentrated hydrochloric acid and 12.5 mL

standardizing potassium ferrocyanide and back titrating proces,ncentrated ammonium hydroxide, and then proceed in accordance with
dure. Steps 4, 5, 6, 7, and 8 of Standard A 2-59 (12).
Note 3—Normality of potassium ferrocyanide is calculated as follows:

Normality (ZnCl,) =

18. Procedure ) zinc, g
18.1 Accurately weigh approximately 10 g of treating solu- Normality [K,F(CN) ] = 5 65385 mL titration K,FelCN) ¢

tion into a 500 mL Erlenmeyer flask. Add 5 mL concentrated ”l‘_ﬂl‘_e eVﬁlnr: that thg ”Ormlf'i'gies ‘t)]f the two Sof'Ut_iO”Shel‘fe_é‘Ot elqu_a'v a
H multiplier wi ave to be a led to the quantity of zinc chloride solution
HCl and 5 mL ethyl or |sopr9pyl alcohol. V'Var.m on hot pIaFe subtrgcted in step 5. Usingrt)he 25.00 rr?L zinct)::hloride and the potassium
and when alcohol fumes t_)egln to come O_ff' |g_n|te them’ Ieav'_nQerrocyanide titration volume obtained in the standardization, this multi-
flask on the hot plate until the flame extinguishes. Dilute withyjier (M) can be calculated:
100 mL water and heat to boiling. Remove from hot plate an
bubble H S gas through until canary yellow precipitate comes M=
after the initial black precipitate.

18.2 Filter—Use Whatman No. 40 paper receiving filtrate
in 400 mL beaker. Wash precipitate with three 20 mL portions
of 1:20 HCI. Boil solution down to about 50 mL to expe} 8.
Cool. Add 75 mL water, 15 mL concentrated HCI, 12 mL
concentrated NEFHOH.

18.3 Titrate with K, Fe(CN); solution 0.15N using uranyl
acetate as an external indicator. Place two drops of indicator iR0- Reagents
each of a series of depressions of a glazed white ceramic spot20.1 CO, Free Water—Distilled or demineralized water
plate or¥s-in. depressions in a block of paraffin. (The latter canfreshly boiled and stored in a closed container. Use whenever

K, Fe(CN)g, mL
ZnCl,, mL
Calculation in step 5:
net mL K, F&(CN); = mL K,F&CN);—mL ZnCl, X M )

AMMONIUM CARBONATE

best be made by cutting them out with the tip cfsain. metal
drill.)
18.4 If the approximate number of millilitres of KFe(CN)

CO, free water is called for.
20.2 Phenolphthalein1.0 % solution in 50 % alcohol.
20.3 Potassium Acid Phthalatgrimary standard grade.

required is unknown, add 1 mL to the sample, stir thoroughly, 20.4 Sodium Hydroxide Solutign0.1 N—Purchase stan-
then transfer a drop of the sample to one of the uranyl acetatardized solution or dissolve 4.0 g sodium hydroxide in
spots. Wait 1 min. When the spot turns brown, the endpoint ha€O,-free water, cool to room temperature and dilute to 1 L
been passed. Back titrate with ZgQolution 0.15N from a  with CO,-free water. (See Sections 21 and 22.)

burette, adding a drop at a time, stirring thoroughly, then 20.5 Hydrochloric Acid Solution 0.1 N—Purchase stan-
transferring a drop of the sample to the spot plate, andlardized solution or dilute 8.3 mL concentrated hydrochloric
recording the reading of the burette after each drop is addedcid to 1 L with CO,-free water. (See Sections 21 and 22.)
When the uranyl acetate spot remains colorless after a drop of 20.6 CO, Absorbentfor drying tube.

sample is added, the endpoint has been passed in the opposit20.7 Ammonium Hydroxidereagent grade, 28 to 30 %.
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20.8 Calcium Chloride Solution10 %, 100 g in 900 g 21.14 At first sign of boiling, or when heat reaches top of

CO,-free distilled water. filter flask, shut heat off. Continue air flow 15 min more, to a
20.9 Sulfuric Acid Solution1:9, 10 g in 90 g water. total of about 20 min.
20.10 Apparatus _ 21.15 Disassemble, wash gas bottle contents into 500 mL
20.10.1 Plastic Tubing ConnecterTwo piece. wide mouth Erlenmeyer flask, using G®ee water.

20.10.2 Dropping Bottle

20.10.3 Gas Washing Bottle 21.16 Add 10 mL 10 % calcium chloride solution, dilute to

about 400 mL with CQfree water, and digest on steam bath 2

20.10.4 Filter Flask—250 mL. h
ggiggmgggggg 2::::?nrgH§;rPllaif 21.17 Filter through asbestos mat in Gooch crucible, wash
20.10.7 Aspirator (or Vacuum Pumj flask and crucible with C_g)free water. Return crucible to
20.10.8 Gas Drying Tube Erlenmeyer flask and dry in an oven at 225°F for 1 h.
20.10.9 G|ass qu| for dry|ng tube_ 21.18 Add 100 mL Standardized hydrOChloriC aCid (plpette)
20.10.100ne-Hole Rubber Stoppers6 (to fit filter flask). ~ Tilt and rotate flask to wash sides and dissolve any adhering
20.10.11 Plastic Thistle Tubewith removable funnel. calcium carbonate. Dilute to about 150 mL with C@ee
20.10.12Vinyl or Latex Tubing¥4 in. inside diameter. water, washing sides of flask.
21.19 Boil gently 1 min to expel CO
21. Procedure 21.20 Titrate to phenolphthalein end-point with 0istan-

21.1 Vacuum Flask containing stirrer, one hole stopper, dardized sodium hydroxide.
and thistle tube are set on stirrer-hot plate. The thistle tube shall 21.21 Standardization of Sodium Hydroxide Solutien
extend as near bottom of flask as possible without interferingveigh out replicate portions of potassium acid phthalate,
with stirring bar. 1.6000 g+ 0.1000 g, transfer to Erlenmeyer flasks. Dissolve
21.2 Add 200 mL water to gas bottle. each in 100 mL CQfree water, adding 2 drops phenolphtha-
21.3 Connect vacuum flask tubule to the gas bottle tubulgein. Titrate with the sodium hydroxide solution to a faint
leading to the frittered glass gas disperser near the bottom @fermanent pink color. Replicate titrations should yield nor-
the bottle. Plastic two-piece tubing connectors on each side Gfalities within 0.0005.
the gas bottle make later manipulations quite convenient. 21.22 Standardization of Hydrochloric Acid Solutien

21.4 Connect the outlet of the gas bottle to the vacuunpinete 50 mL of hydrochloric acid solution into 250 mL
system, using a short section of light tubing with a pinch Clampg e mever flask. Add 2 drops phenolphthalein indicator and
on it next to the gas bottle. titrate with standardized sodium hydroxide solution until a

21.5 Start vacuum system and adjust air to a moderate flowint hermanent pink color appears. Duplicate titrations should

with pinch clamp. e
. ) agree within 0.1 mL. Record average.
21.6 A L histl k . N
6 Add about 50 to 60 mL water to thistle tube as it sucks 21.23 Run blanks, that is, run the complete analysis without

into flask.
21.7 Using the pinch clamp, adjust airflow to about 2 to 48 Isliample a(;jd_ed. Atdstgp Al\tz f[)nly Ige 2 mLSct)exceLss ?ftﬁ_g
bubbles per second through the bottom of the thistle tube. suliuricacid 1S needed. Step » US€ mL ol the
standardized HCI as in step 22. The millilitres used to titrate

21.8 Without disturbing the pinch clamp setting, disas->": X . . o
semble and dump water. this solution will be less than that used in the standardization,

21.9 Add 150 mL CQ free water and 50 mL reagent step 22. The difference is the blank used in the calculations.
ammonium hydroxide to the gas bottle. Reassemble, check air i
flow for 2 to 4 bubbles per second and adjust if needed. 22 Calculations

21.10 Weigh sample of solution containing 0.24 to 0.38 g of 22.1 Legend
ammonium bicarbonate (or 0.13 to 0.21 g §0nto thistle
tube. This is done conveniently with a weighed dropping
bottle. Follow immediately with 50 mL COfree water. Note HCI
that 10 mL of a 6 % ACZA solution contains about 0.3 g of EINaOH
ammonium bicarbonate.

Normality HCI
Normality NaOH
Active Ingredient

21.11 Turn on stirrer to medium stirring action, and heatF .Factor .

high enough to boil in about 5 min. mL NaOH in step 22—mL NaOH in step 23 = blank
21.12 As soon as heat switch is on, start adding 1:9 sulfuric grams potassium acid phthalat_eN @®

acid about 1 mL at a time, until first sign of solids appear in mL NaOH X 0.2042 - NaoH

flask. Then slow acid addition to a drop at a time, a drop to N yaon X ML NaOH

each 2 or 3 air bubbles. Rapid acid addition at this point will 50 = Nici ©

blow CGO, out the thistle _tube. When solids have redissolved, [ML HCI X Nygon(ML NaOH + Blank)] X F

add 2 mL excess 1:9 a(_:ld. o _ sample weight = %Al  (10)
21.13 As soon as acid a_ddltlon is complete (abou.t 2 min), Active Ingredient Factor

remove funnel top from thistle tube and attach drying tube Ammonium bicarbonate 3.953

filled with CO , absorbent in place. Carbon dioxide 2201
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23. Precision and Bias 24. Keywords
23.1 Data are not presently available to develop a precision 24.1 ammoniacal copper arsenate; ammoniacal copper zinc
and bias statement. arsenate

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



