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ALUMINUM: IRON

Colorimetric Method _

References

F. D. Snell and C. T. Snell, "Colorimetric Methods of Analysis,®
‘i Ed., Vol. II, p. 757, D. Van Nostrand Co., Inc., New York, 1951

Pringiple, Limitations, and Precision

Refer to Standard Procedure 33P 5.1, Iron - Colorimetric, Thio-
glycollic Acid
uipment ®

[ J

For Preparation of Standard

Refer to Standard Procedure 38‘.1, Iron

APPROVED FOR glycollic Acid °

PUBLIC RELEASE
Pl Refer to Sts ..ard Procedure 33P 5.1, Iron -
) -T0~

- Colorimetric, Thio=-

For Analysis of Sample

D ITnvwn
glycollic Acid

Colorimetric, Thio-

@ Reagents and Chemicals
‘ Refer to Standard Procedure 35P 5.1, Iron
glycollic Acid

Colorimetric, Thio~

Safety Precautions
l. Dilute ammonium hydroxide or hydrochloric acid may cause
painful burns on prolonged or eated contact with the
skin, Work in a well ventilated area or hood wnhen
handling dilute ammonium nhydroxide or dilute nydrochloric
acid. If any of the solution zontacts the skin, flush

the affectaed area immediaztely with water.

Inspect all zlassware hefore and ifter use for cracks and
chipped or lagged edges. Remove f{rom servics any that 130
faulty and immediately dispose of it in the waste glass
container if it cannot b2 salvaged., Carefully rinse all
glassWware as soon as the analysis is complste and plaze -
' it in the proper :irying area.
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Code: A 51.2

Issued: January 13, 1956

Colorimetric Method

Procedure

A. Preparation of Standard Curve

Folilow Part A, Preparation of Standa

urve, of 3Standard Pro-
cadure 33P 5.1, Iron - Colorimetric,

mioglycollic Acid
8. Analysis of Sample

Using a ¥ mi aliquot of sample solution from Part B, step 5
of Essential Materials Method 3A S1,lp, Aluminum: Silicen,
Colorimetric Method, follow Standard Procedure 33P 5.1, 801’1 -
Colorimetric Method, Thioglycollic Acid.
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ALIMINEN NITRAYE: WATER IRSOLUBLES
e EravE e Motno

Baferences ®

SRP Standard Procedure 3SP 13.0, Water Insolublfl - Gravimetric
Metnod

W-12866, Hanford Works Laboratory Mamal, Essential Materials
Metnod ESI-la

Principls, Limitaiions, and Precision

Refer to Standard Procedure 3SP 13.0, Water Insolubles- Gravi-
metric Method

Squipment

Rafer io Standard Procedure 33P 13.0, Water Insolubles - Gravi-
netric Method

Safet

Inspect all glasmsars befcre and after uss for cracks and chipped
or jagged edges. Hemove from service any that is fanlty and
immediately dispose of it in the waste glass container if it
camnot be salvaged. Carefully all glassware as soon as
the analysis is complete and it in the proper drying area.

In the amalysis of a single sam—
ple ran duplicate determimations.

1. Dry a cleacn, fine porosisy, 1.
sintered-glass crucible for
one hour in an oven at 105-
110 C. Allow the crucible
to cool in a desiccator for
thirty minutes. Weigh tke
cracibls to the nearest
0.0001 g and record the weignt.

Izspact all glasaware.
Use tongs when placing
the crucible in and re-
moving the crucible from
the oven., Allow t.he.
crucible to coel slightly
pefore closing the
desiccator completely.
Use a Desiguard to
transport desiccators.

i
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ALUMINUM NITBATE: WA INSOLUBLES
ravimetric Method
® o
P ntd. Hpsards Bregkdown

2. Weigh 10.0 + 0.00) g of sam-
ple into a 250 ml beaker.

3. Add 100 ml of hot distilled 3.

Handle the container of
water to the heaker.

hot water with asbestos
gloves or beaker tongs.

4. Follow steps 4 through 7 bLe
of Standard Procedure
38P 13,0, Water Insolubles,
Gravimetric lhth‘.

Same as steps 4 through
7 of Standard Procedure
33P 13.0, Water Ingolubles,
Gravimetric Method.
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ALUMINUM NITRATE: ALUMINUM
5ualitative Method

References

N. H. Furman and W. W, Scott, "Standard Methods of Chemical
Analysis,” 5th Ed., Vo]. I, p. 2, D. Van Nostrand Co., Inc.,
New York, 1952

F. P. Treadwell and W. T. Ha.ll’ "kmlytical Chemist!'y," 9t‘h m'.
p. 191, John Wiley and Sons, Inc., New York, 1949

Principle, Limitations, and Precisjon

Alizarin S (sodium alizarin sulfonate) reacts with solutions
containing aluminum to produce a red precipitate or red color.
The precipitate is produced when large amounts of aluminum are
present; the red color when small amounts of aluminum are present.
The red color is formed in ammoniacal solutions and is stable

to acetic acid. Calcium, strontium, barium, zinc, and mag-

nesium salts are readily soluble in cold, dilute acetic acid
and do not interfere with the coloration.

&uiment
2 DBeakers, Pyrex, lS’ml
2 Beakers, Pyrex, 50 ml
1 Transfer pipet, 1 ml
1 Transfer pipet, & ml
1

Dropping pipet

&gents and Chemicals

Alizarin sodium monosulfonic indicator, 0.1% (RA 23.0)
Hydrochloric acid, CP, HCl, 36%

Ammonium hydroxide, CP, NH,OH, 28% NH,

Acetic acid, 1:1 (RA 15.3)

Safety Precautions

1. Concentrated hydrochloric acid is very corrosive and may

cause painful burns on contact with the skin. The fumes
of hydrochloric acid are irritating to the eyes and
respiratory tract. When handling concentrated hydrochloric
acid in containers larger than one liter, work in a hood
and wear safety glasses, rubber gloves, a rubber apron,

and acid type goggles or a nitrometer mask. If any of

the hydrochloric acid contacts the skin, flush the affected
area immediately with water.

-]l
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ALUMINUM NITRATE: ALUMLNUM
'S mtative Wethod

Safety Precautions Scontd.!

2. Concentrated ammonium hydroxide is very corrosive and may
cause painful burns on contact with the skin. The fumes
of ammonium hydroxide are irritating to the eyes and res-
piratory tract. Whgn handling concentrated ammonium hy-
droxide in contain larger than one liter, work in
a hood and wear safety glasses, rubber gloves, a rubber
apron, and acid type poggles or a nitrometer mask. If
any of the ammonium hydroxide contacts the skin, flush
the affected area immediately wiih water.

3. Acetic acid is corrosive and may cause painful burns on

prolonged or repeated contact with the skin. If any

of the acetic acid contacts the skin, flush the affected
area immediately with water.

L. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that
is faulty and immediately dispose of it in the waste
glass contalner if it cannot be salvaged. Carefully rinse

all glassware as soon as the analysis is complete and
place it in the proper drying area.

Procedure Hazards Breakdown
In the analysis of a single sam-
ple run duplicate determinations.

1, Weigh 1 + 0.1 g of sample in~ 1.
to a 150 ml beaker. Diassolve
the sample in 100 ml of dis-
tilled water. .

Inspect all glassware.

2. Pipet 5 ml of the dissolved
sample into a 50 mi beaker.

3. Pipet 1 ml of 0.1% alizarin
sodium monosulferd® :indicator
® solution inte the sample
solution.

4. Acidify the solution witn Le

concentrated hydrochleric

acid, as indicated by the

yellow color of the solution.
Make the solution alkaline

with concentrated ammonium
hydrexide as indicated by the
purple color of the solution.

Use concentrated ammonium
hydroxide in a well ven-
tilated hoed.

2=
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ALUMINUM NITRATE: ALUMINUM
cuaﬂtative Method

Procedure Scontd.) Hazards Breakdown

S. Boil the solution for 2-3 5. Use beaker tongs when re-
minutes, cool to room tempera- moving the beaker from the
ture, and acidify with 1:1 hot plate.

acetic acid.

6. A remaining red coloration
or precipitate is conclusive
evidence of the presence of
aluminum.

7.® Report the absence or presence
of aluminum.
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ALUMINUM SUIFATBS u&m;: ALUMINUM OXIDE
ravimetric Method

L References

I. M. Kolthoff and E. B. Sandell, "Textbook of Quantitative
Inorganic Analysis," 3rd Ed., p. 318, The Macmillan Co.,

New York, 1952

Principle, Limitations, and Precision

Aluminum is precipitated with ammonium hydroxide as the hydrous
aluminum oxide and then ignited to aluminum oxide at a high
temperature. The precipitation of the hydrous oxide begins at
PH 3 and is completed at or before pH 7. The addition of

® amwonium chloride minimizes the coprecipitation of divalent

metals such as calcium and magnesium, sinc

the ammonium ion

has a replacing effect upon the other cati¥Mis. A correction

for iron in the sample 1s made in the calculations.
. The precision of the method is unimown.

Jauirment ®
® Crucibles and covers, platinum
Smith weighing buret, 10 ml
Beakers, Pyrex, 250 ml

Piiter paper, Whatman No. 42 and No. 41

Funnels, filtering, 75 mm diam
Transfer pipet, 3 ml

HN PN

Beggents and Chemicals

Hydrochloric acid, CP, 36%
Hydrogen peroxide, 3% by weight
Amponium chloride, CP, NH,Cl
Methyl red indicator, 0.1%
Amwonium hydroxide, 1:l
Ammonium chloride, 2% by weight

Graduated cylinder, 50 ml ®

(RH 105.6)

(R 40.0)
(RA 75.0)
(RA 71.0)
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¢ ALUMINUM SUI?A'B‘LIQU]DZ: ALUMINUM OXIDE
Gravime ric Method

Safety Precautions

1. Concentrated ammonium hydroxide is very corrosive and may

cause painful burns on contact with the skin. The fumes

of ammonium hydroxide are irritating to the eyes and respira-
tory tract. When handling concentrated ammonium hydroxide
in containers larger than one liter, work in a hood and
wear safety glasses, rubber gloves, a rubber apron, and

a« id type goggles or a nitrometer mask. If any of the

aamonium hydroxide contacts the skin, flush the affected
area immedistely with water.

Concentrated hydrochloric acid is very corrosive and may
cause painful burns on contact witt® the skin. The fumes

of hydrochloric acid are irritating to the eyes and respira-
tory tract, When handling roncentrated hydrochloric acid
in containers larger than one liter, work in a hood and
wear safety glasses, rubber gloves, a rubber apron, and
acld type goggles or a nitrometer mask. If any of the

hydrochloric acid contacts the skin, flush the affected
area immediately with water.

3. Inspect all glassware before and after use for cracks
and chipped or jJagged edges. Remove from service any
that is faulty and immediately dispose of it in the
waste glass container if it cannot be salvaged. Care~
fully rinse all glassware as soon as the analyais is complete
and place it in the proper drying area.

Procedure Hazards Breakdown

In the analysis of a single sam~
ple run duplicate determinations.

1. Place a platinum crucible 1.

Wear asbestos gloves
in a muffle furnace at 300 C

for two hours. Allow the
crucible to cool for 30
minutes in a desiccator.

Weigh the crucible tc the

nearest 00,0001 g and record

the weight.

.

and use platinum tipped
tongs when inserting
and removing crucibles
from the furnace. Cool
the furnace below 900 C
to remove the crucibles.
Allow the crucibles to
cool slightly before
closing the desiccator
completely, Use a Desi-~
guard to transport the
desiccator,




Code: 3A 70.0
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ALUMINUM SUIFA’I'BS LIQU]DE: ALUMINUM OXIDE
ravimetric Method

Procedure Scontd.z

2.

3.

he

5.

Mix the sample thoroughly
to obtain a representative

sample., Using a Smith wglgh-

ing buret, weigh 1.0 to ¥l
+ 0.0001 g of sample into
a 250 ml beaker containing
50 ml of water and 5 ml of
concentrated hydrochloric
acid. Record the weight.

Heat the sample on a steam
bath for 20 minutes.

If a precipitate is present,
filter the sample through
Whatman No. 42 filter paper
into a 250 ml beaker. Wash
the filter paper with five
small portions of hot
distilled water., Adjust
the volume of the filtrate
to approximately 100 ml with
distilled water.

Using a transfer pipet, add
3 ml of 3% nydrogen peroxide
to the sample. Boil the
sample for 10 minutes,

Add 5 g of ammonium chloride
crystals and 5 drops of 0.1%
methyl red indicator to the
sample., If the indicator
color is destroyed, continue
boiling the sample until the
indicator color remains when
the indicator i.s added.

Hazards Brsesakdown

2. Inspect all glasswars.
If any of the acid con-
tacts the skin, flush the
affected area immediately
with water.

3, Use tongs or wsar asbestos
gloves when removing rings
or beakers from the steam
bath.

L. Use tongs or wear asbestos
gloves to handle the hot
glassware,
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ALUMINUM SULFATR(LIQUID): ALUMINUM OXIDE
ravimetric Method

Procedure (contd,) Hazards Breakdown
7. With the sample near the T
boiling temperature, add
1:1 ammonium hydroxide drop-
wise, until the color of
the sample solution is a
~ distinct yellow. Maintain
this temperature for three

Work in a hood or well
ventilated area.

minutes.

8. Filter the hot solution 8. Use tongs or wear asbestos
through Whatman No. 41 filter gloves to handle the hot
paper into a 250 ml beaker. beaker.

Wash the filter paper with
five small portions of 2%
ammonium chloride. Place
the filter paper in the
tared crucible.

9. Ignite the contents of Qo 9. Wear asbestos gloves and
crucible in a muffle furnace

use platinum tipped tongs
at 1100 C for 1 hour. Trane- when inserting and remov-
fer the crucible from the ing the crucibles from
oven to a desiccator to cool the muffle furnace. Cool
for 30 minutes. Weigh the

the furnace below 900 C
crucible to the nearest to remove the crucibles.
0.0001 g and record the Allow the crucibles to
weight.

cool slightly befors
closing the desiccator
completely. Use a Desi-
guard to transport the
desiccator.

10. Repeat step 9 until two 10.
consecutive weighings differ
by no more than 0.0005 g.

Same as step 9.

Calculations
€ A1303 = A—i—axl(X;J -D
where A = weight of thm sample crucible and precipitate, g (step 9)
o B = weight of empty sample crucible, g (step 1)
C = weight of the sample, g (step 2)
Dm

% FeaOy obtained from Kssential Materials Method 3A 70.2

-y~
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ALUMINUM SULFATE (SOLID): ALIMINUM SULPATE
Gravimetric Method

References

I. M, Koithoff, ard E. B Sandell, "Textbook of Quantitative

Inorganic Analysis.” 3rd Ed., p. 318, The Macmillan Co.,
New York, 1952

Principle; Limitations, and Precision

Aluminum is precipitated with ammonium hydroxide as the hydrous
aluminum oxide and then ignited to aluminum oxide at nigh
temperature, The precipitation ¢f the hydrous aluminum oxide
begins at pH 3 and is completed at or before pH 7. The addi-
tion of ammonium chloride minimizes the coprecipitation of
ivalent metals such a3 calcium and magnesium, since the
ammonium ion has a replacing effect upon the other catiocus.
A correction for iren in the samplz is made in the calculations.

The pracision of thne method is unkmown.

@
Equipment

Crucibles and covers, platinum
Volumetric flasks, 200 ml
Transfer pipet, 20 ml

Beakers, Pyrex, 250 ml
Tranafer pipet, 3 mi

Filter paper, Whatman No. L1
Funnels, filtering, 75 mm diam

N O HERDN

Reagents snd Chemicals

® Hydrogen peroxide, 3% by weight

(RH 105.4)
Ammoniux chloride, CP, NH,C1
Methyl reda indizater, 0.1% {RBM L0.0)
Ammonium nydroxide, 1 1 (RA 75.0)
Hydrochloric acid, CP. HCL, 3¢6%

Ammonivm chlcride, 2% by welght (RA 7..0)
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ALUMINUM SULFATE (SOLID): ALUMINUM SUIFATE
ravimetric Method

Safety Precauzions Py

1. Corcentrated ammonium rydroxide is very corrosive and may
cause painful burns con contact with the skin., The fumes
of ammonium hydroxide are irritating to the eyes and
respiratory tract. When nandling concentrated ammonium
hydroxide in containers larger than one liter, work in
a3 no>d and wear safety glasses, rubber gloves, s rubber
apron, and acid type goggles or a nitrometsr mask. Lf
any of the ammonium hydroxide contacts the skin, fluen
the affezted area immediately with water.

Concentrated hydrochloric acid is very corrosive and may
cause painfui burns on contact with the skin. The fumes
of nydrochleris acid are irritating to the eyes and
respiratory tract. Wnen nandling concentrated hydrochloric
acijain contajners larger tian one liter, work in a hood
and"Wear safeW glasses, rucber gloves. a rubber aprorn,
and a2id type goggles cr a nitrometar mask. If any of

the nydrochloric acid zontacts the skin, flush the
affexted area immediately with water.

3. Inspect all glassware balore and after use for cracks

and chipped or jagged edges. Remove from service any that
is faulty and immedistely dispose of it in the waste
glass container if it cannot be salvaged. Carefully
rinse all glassware as soon as the analysis is complete
and place it in the proper drying area.

. Procedure Hazards Breakdown

In the analysis of a single sam-
ple run duplicate determinations.

1. Place a platinum crucible 1.
in a suf{le furnace at 900 C
for two hours. Place the
crucible in a desiccater to
cool for 30 minutes. Welgh
tne cruzible o the rnearest
0.0001 g and record =re
welgn

Wear asbestos gloves and
use plaiinum tipped tongs
when inserting and remov-
ing the crucible from
the furnace. Cool the
furnace helow 900 C

1o remcve the crucible,
Allow the crucible o
cool sligntly before
ciosing the desiscater
completely, Use a Desi-
guard to transport
desizcators,
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Tawied: November 22, 1935

ALUMINUM SULFATE (SOLTD): ALUMINUM SULFATE
Gravimetric Method

Procedure (contd.)

Hazarda Breakdown

2., Weigh 5.0 to 5.2 + 0 2001 2.
g of sample. Transfe: the
sample to a 200 ml volu=
mezriz flasi.

Inspect all glassware.

i, Dissolve the sample iz 3. Follow the direczions re-
aistillea warter, diiute ¢ garding the use of volu-
calibration mark, and mix metric flaskse outlined in
well.

ke laboratory Safety Rules
(Section IV-B) of the
Safety Practices Manual,
DPSOP 81.

4, Pipet a 20 ml aliquot of
the dissolved sample into
a 250 ml beaker, Dilute
o approximately 100 mi
with distillied water.

5, Using a transfer pipst, add
3 ml of 3% hydrogen peroxide
“o the sample., Boil the
sample for 10 minutes.

Add 5 g of ammenium chioride
crystals and 5 drope of 0.1%
metlyl red indicator to the
. sample. If the indlcator

color is destroyed, continue
boiling the sample untii

the indicater color remains
wnen the indicator is added.

7. With the sample near the 7. Worx in a hood or well
bolling temperature, acdd ventilated area.
1:1 ammenium hydroxide.
aropwise, untll the coler
£ <he sample solution ie
a distincs yellew. Malin-
~ain this “emperaturs for
tnrae mirutes.
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Procedure (contd.)

8.

9.

10.

Crdes

M 0.1

Issued:

ALUMINUM SULFATE (SOLID):

Filter the hot solutien 8,
through Whatman No. 41 filter
paper into a 230 ml beaker.

Wash the filter paper with

five small portions of 2%
ammonium chloride. Place

the filter paper in the

tared crucible.

Ignite the contents of the 9.
crucible in a muffle furnace

at 1100 ¢ for 1 hour. Trans-
fer the crucible from the

oven to a desiccator to

cool for 30 minutes. Weigh

the crucible to the nearest
0.0001 g and recerd the

wé ight °

Repeat step 9 until two
consecutive weighings
differ by no more than

C.00p 2~

Calculations

%Alaos-[A—B:CXlﬂ -~ B

where A = welight of crucible plus precipitate, g (step 9)

November 22, 1955

ALUMINUM SULFATE
Gravimetric Method

Hazards Breakdown

Use tongs or wear asbeatos
gloves to handle the hot
beaker.,

Wear asbestos gloves and
use platinum tipped tongs
when inserting and remov-
ing the crucible from the
furnace. Cool the furnace
below 900 C io remove the
cruclble. Allow the
crucible to cool slightly
before closing the desic~
cator completely. Use

a Desiguard ts transport
desiccators.

B = weight of empty crucible, g (step 1)
C = volume to which the origiral sample was diluted

= 200 mi1 (step 2)

D ~ volume of aliquot taken for analysis = 20 ml (step )
E = § Fe0; obtained from Kasentlal Materials Method 3A 70.2

F = weight of sample, g (step 2)

% Alz(mb)a =% Aig0: x G

@

where G = factor for vonverting aluminum oxide te aluminum sulfate
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ALUMINUM SULFATE (SOLID): IRON
olorimetric Method

Roferences

F. D. Snell and C T. Snell, "Colorimetric Methods of Analysis,® )
3rd Ed., Vol. II, p. 319, D. Van Nestrand Co., Inc., New York, 1951

Principle, Limitations, and Preciaion

Refer to Standard Procedure 3SP 5.1, Iron - Colorimetric, Thio-
glycollic Acid

Equipment
For Preparation of Standard Curve

Refer to Standard Procedure 3SP 5.1, Iron - Colorimetric, Thio-
glycollic Acid

For Analysis of Sample

Refer to Standard Procedure 3SP 5.1, Iron

Coloris@,ric » Thio-
glycollic Acid

Reaggf‘its and Chemicals

Refer to Standard Procedure 3SP 5.1, Iron - Colorimetric, Thio-
glycollic Acid

Safety Precautions

1. Dilute ammonium hydroxide or hydrochloric acid may cause

painful burns on prolonged or repeated contact with the
skin. Work in a well ventilated area or hood when handling
dilutz ammonium hydroxide or dilute hydrochloric acid. If
any of the solution contacts the skin, fluah@he affected
area irmediately with water.

Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty and immediately dispose of it in the waste glass

container if it cannot be salvaged. Carefully rinse all

alassware as soon as the analysis is complete and place
it in the proper drying area.
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ALUMINUM SULFATE (SOLID): IRON
lorimetric Method

Procedure

A.

B.

Preparation of Standard Curve

Follow Part A, Preparation of Siandard Curve, of Standard
Procedure 33P 5.1, Iron - Colorimetric, Thioglycollic Acid

Analysis of Sample

Follow Part B, Analysis of Sample, of Standard Procedure
35P 5.1, lion - Colorimetric, Thioglycollic Acid
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BARTUM CHLORIDE: BARIUM
Qualitative Method

References

F. P, Treadwell and W. T. Hall, Mnalytical Chemistry," Vol. 1
9th Ed., p. 457, John Wiley and Sons, Inc., New York, 1949

Principle, Limitations, and Precision

The sample is dissolved in distilled water and a small amount
of the solution is introduced into a flame of a Bunsen burner
by means of a platinum wire. The appearance of a greenish
yellow flame indicates the presence of barium.

Euiment

Beakers, 150 ml

Stirring rods, Pyrex, 8=10 in. in length
Wire, platinum, 8-10 in. in length
Bunsen burner

=N

Reagents and Chemicals

fydrochloric acid, 1:1 (RY 97.0)

Safety Precautions
1. Hydrochloric acid is corrosive and may cause painful burns
on prolonged or repeated contact with the skin. If any

of the sulfuric acid contacts the skin, fiush the affected
area immediately with water.

Inspect all glassware before and after use for cracks
and chipped or jagged edges. Remove from service any
that is faulty and immediately dispose of it in the waste
glass container if it cannot be salvaged. Carefully
rinse all glassware as soon as the analysis is complete
and place it in the proper drying area.

Procedure Hazards Breakdown

In the analysis of a single sam-
ple run duplicate determinations.

l. Weigh, on the triple beam 1.
balance, approximately 1.0
g of sample into a 150 ml
beaker.

Inspect all glassware.

ol-




BARTUM CHLOR.LDE:

Qualitative Method

Procedure s&ntd. )

2.

3.

5.

Remarks

1.

Dissolve the sample in

approximately 50 ml of dis-
tilled water.

Dip a clean platinum wire
in the sample solution and
then introduce the wire in-
to the flame of the Bunsen
burner., (Remark 1) Note
the color of the flame.

Dip the wire in hydrochloric
acid to clean it, and then
repeat step 3.

A greenish yellg flame con-
firms the presence of barium.
Report barium as present

or absent.

Clean the platinum wire
with hydrochloric acid be-
fore returning the wire

to the proper place.

The platinum wire must be clean and free from sodium and
barfum before the test can be performed.

by dipping it into dulute hydrochloric acid and then
introducine it into the flame.

til the wire produces no color when introduced into

the flame.

Code: 3B 9.0
Issued: Dacember 14, 1955
BARTUM ©

Hazards Breakdown °

ba

6.

Repeat this cleaning un-

To prevent spattering, allow
the platinum wire to cool
before cleaning with the
acid.

Same as step L.

Clean the wire
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BARIUM CHIORTDE: CHLORIDE
Gualitative Method

References

I. M. Kolthoff ard E. B, Sandeil, "Textbook of Quantitative Ine

crganic Analyais,” 3rd Ed., p. 303-308, The Macmillan Co.,
New Yorik, 19352

Refer tc Standard Procedure 3SP 2.5, Chloride: Qualitative
Determination

ui

nt

Refer to Standard Procedure 33P 2.5, Chloride: Qualitative
Determination

Reagen*s ang Chemicais

Refer to Standard

Procedure 3SP 2.5, Chloride:
Determinat lon

Qualitative

Safety Precaution-=

_ Conzentrated nitrlc aled is very corrosive and may cause
. painful birrs on contact with the skir., The fumes of
nitric acid are Lirritating to the eyss and respiratory

- ) tra~i. When nandling concemtrated nitric acid in con-
taine:-s larger than one liter, work in ‘xoodand wear
mafety glasseg, rubber gloves, a rubber apron, and zcid
3 type goggles or a nitrometer mask. If any of the nitric

acld contacts the siln, {lush the affectsd area immedi-
ately with water.

2+ Silver nitrat

e solution is caustic, It is polsonous when
ingested and diac

+
=olors the skin ¢n contast,

Inspect all glassware before and after use for cracks and
chipped or jsgged edges. Remove from service any that is
faulty and immediately dispose of it in the waste slass

container If it canno: be saivaged. Carefully rinae all
glasmware as soon as the analysls is complete and place
‘ t in the proper dryirg area.




Procedure

Follow Standard Procedure 3SP 2.5, Chloride:

Determination.

Code: B 9.1

Issued: December 21, 1955

BARIUM CHLORIDE: CHIORIDE
Qualitative Method

Qualitative




SEP Laberavesy Manual Code: 3C 1.0
Bgasertial Materizls Methuds

Issmed: NWovember 17, 1953

CARBON TETRACHLONIDE: ACIDIYY

References

"Reagent Chemicals, ACS Specifications,® p. 10i, Washington,
D. C., 1950

Principle, Limitations, and Precisien

A water extraci ¢f the carbor tetrachioride is made alightly

alkaline with sodium hydroxide and then tested for acidity witn

phsnolpnthalein indicator., The method is empirical and the
@ rreacribed corditions must be closely followed.

uinment

Graduated cylinder, glass—stoppered, 50 ml
Transfer pipet, 10 ml

Erlanmeyer flask, 25 ml

Mchr weasuring pipet, « ml

RN =]

B.ea.gei:t.s grd Chemica s

Sodium hydroxide, 0,1 N 50
Phenolphthalein indizator. 1% (RP 3
Water, deionized and distilied

Safety Frecautions

1. Carpen tetrachloride is toxic by inhalatier, ingestio=z,
o by prelonged contact with the skin., Carbor tetra-
chloride ia dangerog.s te the eyes as a vapor or liguid,

Wear rubber gloves and work in a hood or well wveniilated
area.

Inspact all glassware before and after use for cracks and
,hippod or jagged edges. Remove {rcm service any that

13 faulty and imeediately dispose of it in tha waste
g1a38 container if it cannot bs saivagsd. Carelully
rinse all glassware as soon as “he aralysls is complete
and place it in the propsr drying arsa.

. by Hagards Breakdown

1o Add 13 ml of 2he sampie to 2 L. Work in 2 well ventilated
50 ml gnsa—-uﬁemr«l, grade-~ hoed, Wear rubhsr gleores
ated aylinder containing 20 and fiush any contacted

=l or dcloﬁu& distilled arean mm.x with




Sede: 3¢ 1.0

Issued: November 17, 1955

CARBOE TETRACHLORIDE:

Procedure $mm. )

2.

3.

50

Stopper the cylinder and
shake the solution vigorously
for five minutes.

Remcve the stopper and
allow the iayers to separates.
Pipet 10 ml frem the top

(water) layer into a 25 ml
Erlemmeyer flask.

Add 2 drops of 1% phencl~
pitthalein indicator and
0.05 m1 of 0.1 N sodimm
hydroxide to the flask.
Swirl the flask to mix the
solution.

OCbserve the color of the
solution. If the color is
pink or red, report that the
sample passes ths test.

If the solution is colorless,
raport that the sammle

fails to pass the test.

ACIDITY

Hazards Breaidown

2. When shaking the cylinder,
place the index and middle
fingers on the glass stopper,
allowing the ring and little
fingers and the thumb to
grasp the cylinder. Hold
the cylinder securely with
the other hand. Several
times during the shaking
period, remove the stopper
to release the pressure.




SRP Laboratory Manual Code: x 1.3
Essential Materials Methods

Issued: November 1, 1955

CARBON TETRACHLORIDE: DISTILIATION RANGE
References

AS™ Standards, Part 5, D 86=-46, D 216-40, D 1078-49T, Phila~
delphia, Pa., 1949

Principle, Limitations, and Precision

Refer to SRP Standard Procedures 3SP 3.0, Distillation Range

uipment

1 Bngler flask, 100 ml

1 Thermometer, ASTM Solvents Distillation, B 1 (39C - 44T},
Range 48 to0 102 C

Distillation range apparatus (B 44.0)

Safety Precautions

1. Do not use external flames or hot exposed heating elements

near the receiver of the distiliation apparatus. Work
in a well ventilated area.

2.

Carbon tetrachloride is toxic by inhalation, ingestion,
or by prolonged contact with the skin, Wear rubber gloves,
and flood any contacted areas with water.

Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that

is faulty and irmediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinse all

glassware as soon as the analysis is complete and place
it in the proper drying area.

Procedure

Follow Standard Procedure 3SP 3.0, Distillation Range. Record
only the initial boiling point (IBP) and the dry point tempera-
tures corrected to standard barometric pressure.




SRP lLaboratory Manual Code: 3C 1.2
‘ Basential Materlals Methods
. Issued: November 21, 1955

CARBON TETRACHIORIDE: RESIDUE ON EVAPORATION
ra ric Method -

g References

SRP Standard Procedure 33P 9.0, Residue on Evaporation: Gravi-
metriz Method

"Reagent Chemicals, ACS Specifications,® ACS, Washington, D. C.,
1950

Principle, Limitations, and Precision

Refer to Standard Procedure 3SP 9.0, Reaidue on Evaporation,
Gravimetric Method

Equipment

1 Smith weighing buret, 30 ml
. 2 Bvaperating dishes, platinum, 50 mi

Safety Precautiona

| 1. Carbon tetrachloride is toxic when inhaied or on prolonged
; or repeated contact with the skin. When handling carbon
[ tetracnloride, work in a well ventilated area. Wash the
‘ hands thoroughly after handling the material.

, 2. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that

' is faulty and immediately dispose of it in the waste glass
centainer if it cannot be salvaged. Carefully rinse ali
glassware as soon as the analysis is complete snd place
i} in the proper drying area.

Procedure

Using a 50.0 to 30.0 + 0.01 g sample (28.4 to 31.2 ml), follow
Standard Procedure 3SP 9.U, Residue on Evaporation, uravi-
metric Method.




SRP laboratory Manual Code: 3 2.0

Basential Materials Methzds

Issued: November 25, 1955

CALCIUM CARBONATE: CALCIUM CARBONATE
ravimetric Method

References ®

N. H, Furman and W. W. Scott, "Scott's Standard Methods of
Chemical Analysies." 3th Bd., Vol. L. p. 209-211, D. Van

Nostrand Co., Inc., New York, 1952

Principle, Limitations, and Precision

Calcium oxalate is precipitated from a mild ammoniacal solu=-
tion with ammonium oxa)ate. The presence of ammonium chloride
prevents the precipitation of magnesium but does not interfere
with the precipitation of calcium, Calcium oxalate formed
from hot solutions is crystalline or granular and filters
more readily than the flocculant precipitate formed in cold
solutions, Calcium oxalate is decomposed at red heat to

calcium oxide; the calcium oxide is weighed and reported

as percent calcium carbonate.

The precision of the method is unknown.

Equipment

Grucibles and covers, platinum
Beakers, Pyrex, 250 m1

Graduated cylinder; 50 ml

Steam bath

Stirring rods, Pyrex, 8-10 in. long
Filter paper, Whatman No. 41 and 42
Funnels, filtering, 75 mu diam
Beakers, Pyrex, 400 ml

o~ (WS Sl APV VS

Reagents and Cheuica.l’

Hydrochloric acid, CP, HCl, 36%
Bromine water, saturated

Methyl red indicator; 0.1% by weignt
Ammonium hydroxide, CP, NH,OH, 28% NH,
Ammonium chloridse, 2% by weignt
Ammonium oxalate, saturated

wle




Code: 3C 3 .0
!

Issued: November 25, 1955

CALCIUM CARBONATE: CALCIUM CARBONATE
ravimetric Method

Safety Precautions

1, Concentrated hydrochloric acid is very corrosive and may

cause painful burns on contact with the skin. The fumes

: of hydrochloris acid are irritating to the eyes and

! respiratory tract. When handling concentrated hydrochloric

acid in containers larger than one liter, work in a hood

" and wear safety glasses; rubber gloves, a rubber apron,

and acid type goggles or a nitrometer mask. If any of

| the hydrochloric acid contacta the skin, flush the
affected area immediately with water.

2. When handling bromine water, work in a well ventilated,

flame-free hood., The vapors of bromine are extremsly

irritating to the skin, eyes, and mucous membranes.

If any of the bromine water contacts the skin, wash the

[ affected area immediately with mild soap and water,

|

Stors bromine water in a secondary earthenwars container
in a well ventilated hood.

, 3. Concentrated ammonium hydroxide is very corrosive and may
} cause painful burns on contact with the skin, The fumes
i of amwonium hydroxide are irritating to the eyes and

i respiratory tract. When handling concentrated ammoniwn

! hydroxide in containers larger than one liter, work

l, in a hood and wear safety glasses, rubber gloves, a

t rubber apron, and acid type goggles or a nitrometer mask.
\. If any of the ammonium hydroxide contacts the skin,

® fiush the affected area immediately with water.

l

| L. Inspect all glassware before and after use for cracks and
| chipped or jagged edges. Remove from service any that

l', is faulty and immediately dispose of it in the waste

|| glass container if it cannot be salvaged. Carefully

‘ rinse all glassware as soon as the analysis is complete
b and place it in the proper drying area.
lz

-2=




Erocedure

Code:

Izgsued: November 25, 1955

CAICIUM CARBONATE:

CALCIUM CARBONATE

ravimetric Method

In the analysis of a single sam-

ple
1,

run duplicate detarminations,

Place two platinum crucibles
in a muffle furnace at 900 C
for two nhoure. move the
crucibles from tHe furnace

. and allow them to cool for

2.

3.

[

50

30 minutes in a deslccator.
Weigh the crucibles to the
nearest 0.0001 g and record
the weights.

Welgh 0.15 to 0.16 + 0,001 g
of sample into a clean,

dry, 250 ml beaker. Record
the weight of the sample.

Add approximately 50 ml of
distilled water and 10 ml
of concentrated hydrochloric
acid to diasolve the sam-
ple.

Prepare a blank by adding

50 ml of distiiled water

and 10 ml of concentrated
hydrochloric acid to another
clean, dry, 250 ml beaker.
Treat the sample and the
blank in the same manrer
throughout the remainder

of the procedure.

Heat the sample or a steam
bath with occasional stirring
until the zample is som=-
pletely disaslved.

Hazards Breakdown

1.

2

3o

Le

50

3¢ 2.0

Wear asbestos gloves and
use platinum tipped tongs
when inserting and remov-
ing crucibles from the
furnace. Cool the furnace
below 900 C to remove
the crucibles. Allow the
chibles to cool slightly
fore closing desic~
cator completely. Use a
Desiguard to transport
desiccators.

Inspect all glassware.

If any of the acid con~

tacts the akin, flush

the affected area immediately
with water.

Same as step 3.

Remove the rings from the
ateam bath with tongs.




Eresedure (contds)

6.

Te

e,

9.

10.

Sode;
Issued: Noveaber 25, 1955

CALGIUM INATE:

Remove the sample from the 6o
steam bath and add 2-=3

drops of saturated bromine
water. Boil the sample on

a hot plate until all traces

of the bromine have dis-
appeared.

Add 5 ml of concentrated
hydrochloric acid and di-
lute the sample to approxi-

mately 200 ml with distilled
water,

Te

Add 2-3 drops of 0.1% methyl
red indicator and heat the
sample to boiling. Add
conositrated ammoniun hy-
droxide fdropwinse, until
the coler of the solution
is a distinct yellow.

Heat the sample at a simmer- 9.
ing temperature for twe

minutes, and if a precipi-

tate 1e present, allew it

to ssttle and then filter

the selution through What-

man Ne. 41 filter paper

inte a clean, dry, 400 ml
beaker.

¥Wash the precipitate three
times with small pertions
of 2% ammonium chleride.
Add the washings to the
filtrate; discard the
precipitate.

10.

Add concentrated ammenium
hydroxide, dropwise, until
the celor of the filtrate
is a distinct yellew, Bring
the selution ts a beill and
add, with censtant stirring,
3% ml of boiling, saturated
amisniiam exalate.

11,

«kﬁ

X 2.0

IUM CARBONA
ravimetric Hethod

Hasaxds Broakdom

Work in a well ventilated
hood. 38tere the bromine
water in a secondary
sarthemware container

in the hood. Place

a HOT sign in front of
the hot plate.

If any of the acid cen-
tacts the skin, flush
the affected area immedi-
ately with water.

Work in a well ventilated
hood. Place a HOT sign
in front of the hot plate.

Wear asbestos gloves or

use beaker tongs to handle
the het beaker.

Same as step 9.

Same as step 9.




12,

13,

15,

17.

Code: 3C 2.0
Issued: November 25, 1955

CALCIUM CARBONATE: CALCIUM CARBONATE
ravimetric Method

Procedure S contd.)

Hazards Breakdown
Allow the solution to atand
30 minutes and filter through
Whatman No. 42 filter paper
into a 400 ml beaker.
Wash the precipitate ten 13. Same as step 9.

times with 10-12 ml portions
of hot, distilled water;

adding the washings to the
filtrate.

Transfer the filter paper
and precipitate to the
tared crucihle. Cover the
crucible and place it in a
muffle furnace, Gently
heat the crucible until the
water ias expelled and the
paper 1s charred.

L.

Increass the temperature to
900 C and ignite the crucible
and precipltate for one hour,

Remove the crucible from the 16,
furnace. Place the crucible

in a desiccator to cool for

30 minutesa. Weigh the

crucible to the nearest

0.0001 g and record the weight.

Repeat steps 15 and 16 un-
til two consecutive weighings

differ by not more than
0.0005 g.

Use platinum tipped
tongs when inserting
and removing platinum
crucibles from the
furnace.

Wear asbestos gloves

and use platinum tipped
tongs to remove the crucible
from the furnace. Allow
the furnace to cool below
900 ¢ to remove the cruci-
ble. Allow the crucible
to cool slightly before
closing the desizcator
completely. Use a Desi-

guard to transport desic-
cators.




Code: 30 2.0
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CALCIUM CARBONATE: CALCIUM CARBONATE
Gravimetric Wethod

cgcuh_t‘ions
% Calcium carbomto-["'a =(C-D))x B x 300
where

weight of sample crucible plus residue, g (step 16)
weight of empty sample crucible, g (step 1)

weight of blank crucible plus residus, g (step 16)
weight of empty blank crucible, g (step 1)

factor for cgmnrting calcium oxide to calcium
carbonate = ﬁ = 1.7848

weight of sampl;, g (step 2)

wowQw™
A nan

s |
"
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Essential Materials Methods Code: 3D 20,0

Issued: December 20, 1955

DUPONOL, ME, DRY: FATTY ACIDS
Qualitative Method

References

F. P. Treadwell and W. T. Hall, ®Analytical Chemistry®”, Vol. I,
9th Ed., p. 477, John Wiley and Sons, Inc., New York, 1949

Principle, Limitations, and Precision ®

A weighed sample is dissolved in distilled water and acidified
with concentrated hydrochioric acid. The solution is heated

on a hot plate and stirred frequently. The presence of fat near
the surface of the solution confirms the presence of fatty acids.

Equipment

1 Beaker, Pyrex, 250 ml
1 Graduated cylinder, 100 ml

Reagents and Chemicals

@ fiydrochloric acid, CP, HC1, 37%

Safety Precautions

1. Concentrated hydrochloric acid is very corrosive and may

cause painful burns on contact with the skin. The fumes
of hydrochloric acid are irritating to the eyes and
respiratory tract. When handling concentrated hydrochleric
acid in containers larger than one liter, work in a hood
and wear safety glasses, rubber gloves, a rubber apron,
and acid type goggles or a nitrometer mask. If any of the
hydrochloric acid contacts the skin, flush the affected
area immediately with water.
2. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty angmimmediately dispose of it in the waste glaas
container if it cannot be salvaged. Carefully rinse all

glassware as soon as the analysis is complete and place
it in the proper drying area.




2.

L

5e

Godo: 200

Issued: December 20, 1955
DUPONOL, ME, DRY: PFATIY ACIDS
mmtive Rothod
Procedure Hazards
1. Weigh, on a triple beam 1. Inspect all glassware.

balance, approximately 5.0

g of the sample into a 250 ml
beaker.

Add approximately 100 ml of
distilled water to the sam-
ple and mix thoroughly.

When the sample is completely 3.
disasolved, slowly add 25 ml

of concentrated hydrochloric
acid.

Boil Qne solution on a
hot plate for 30 minutes.

Le

The presence of fat .ob-
ules near the surface of
the solution confirms the
presence of fatty aclds.
Report fatty acids as
present or absent.

Wear rubber gloves, rubber
apron, and work in a well
ventilated « If any

of the solutlon contacts
the skin, flush the affected
area immediately with water.

Work in a bhood. Place a
HOT =ign in front of the
hot plate and use beaker
tongs when handling the
hot beaker.
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DUPONOL, ME, DRY: SULFATES
Qualitative Msthod

References

F. P. Treadwell and W. 7. Hall, MAnalytical Chemistry,® Vol. I,
@h Bd., p. 477, John Wiley and Sons, Inc., New York, 1949

Principle, Limitations, and Precision

A weighed sample is dissolved in distilled water and acidified
with concentrated hydrochloric acid. The formation of a fine,
white precipitate, barium suilfate, after the addition of barimom
chloride indicates the presence of the sulfate ion.

uipment

1 Beaker, 250 ml
1 Graduated cylinder, 25 ml
1 Graduated cylinder, 100 mi

Reagents and Chemicais

Barium chloride, 10% by weight (RB 2.2}
Hydrochloric acid, CP, HC1, 37%

Safety Precautions

1. Concentrated hydrochloric acid is very corrosive and may
cause painful burns on contact with the skin. The fumes
of hydrocnloricz acid are jrritating to the eyes and
respiratory tract. When ing concentrated hydrochloric
acid in containers larger than one liter, work in a hood
and wear safety glasses, rubber gloves, a rubber apron,
and acid type zoggles or a nitrometer mask. If any of the
hydrochloric acid contacts the skin, flush the affected
area immediately with water.

2. Inspect 3ll glassware before aml after use for cracks and
chipped or jagged edges. Remove from service any that
is faulty and irmediately dispose of it in the waste
glass container if it cannot be salvaged. Carefully
rinse all glassware as soon as the analysis is complete and
placs it in the proper drying area.




Code: 20.1
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2
o ® DUPONOL, ME, DRY: SULFATES
mtaavo Hethod
Procedure Hazards d
l. Weigh, on a triple beam 1.

Inspect all glassware.
balance, approximately 1.0 g

of the sample into a 250 ml
beaker.,

2. Add approximately 100 ml of
distilled water to the sam-
ple and mix the solution
thoroughly. ®

©

3. Using a graduated cylinder, 3. Wear mbbo@cpron, rubber
add 25 ml concentrated hy~ glovesa, and work in a well
drochloric acid and boil the ventilated hood. Place a

solution on a hot plate for HOT sign in front of the
X0 minutes.

hot plate. If any of the
acld contacts the skin,
flush the affected area
immediately with water.

4. Remove the beaker {rom the Le Use beaker tongs or wear
hot plate. Using a graduated asbestos gloves to handle
cylinder, add 25 ml of 10% the hot beaker.

bariun chloride.

5. A fine, white precipitate
confirms the presence of
gulfates. Report sulfates

as present or absent. (Re-
mark 1)

1. The solution should be allowed to stand for at least
one hour for complete precipitation.
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Bssential Materials Methods Code: 3F_25.0

Issued: January 11, 1956

FERROUS SULFAMATE: REDUCING NORMALITY
olumetric Method

References

N, H, Furman and W. W. Scott, "Scott's Standard Methods of
Chemical Anaiysis,™ 5th Bd., Vol. I, p. 471, D. Van Nostrand
Company, Inc.,, New York, 1952

Principle, Limitations, and Precision

Reducing normalivy of ferrous sulfamate is determined by
titrating the sample with standard potassium permaganate
to the pink end point. In acidic solutions, ferrous ians
are oxidized to the ferric stave. The reaction is as follows:
+*

*S - + +*
SFe  + MnO, —— SFe + Mn

Other ions which act as reducing agents will interfere.

The precision of the method is + 3% in the 45-50% concentration
range of ferrous sulfamate.

uipment

Smith weighing buret, 10 ml
Erlenmeyer flasks, 500 ml
Transfer pipest, 10 ml
Buret, dispensing, 50 ml

[l oV N o

Reagents and Chemicals

Sulfuric acid solution, 104 by volume (RS &8.0)
Potassium permanganate solution, 0.1 N, standardized (RP 83.1)
o-Phenanthroline ferrous sulfate, 0.025 N (RP 29.0)

Safety Precautions

1. Sulfuric acid is corrosive and may cause painful burns on
prolonged or repeated contact with the skin. 1If any of the
sulfuric acid contacts the skin, flush the affected area
immediately with water.

2.

Inrpect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty and immediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinse all
glassware as soon as the analysis is complete and place
it in the proper drying area.

«l=
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Prqcedure

Saleylations

Issued: January 11, 19%

FERROUS SULFAMATE: REDUCING NORMALITY
Volumetric Meathod

Hazards Brea.kdown

In the analysi~ of a single
sample run duplicate deter=
minations.

1. Weigh 0.9 to 1.0 + 0,000l g 1,
of ferrous sulfamate froa a
Smith weighing buret into a
clean, dry, 500 ml Erlen-
meyer flask. Record the
weight of the sample.

Inspect all glassware,

2. Add approximately 150 ml
of distilled water.

3. Add 10 ml of 10% sulfuric 3. If any of the acid contacts
acid, Gently swirl the the skin, flush the affected
flask to mix the contents. area immediately with water.

4. Add 3 drops of 0.025 N
o~-phenanthroline ferrous
sulfate and mix thoroughly.

5. Titrate the contents of the
flask with 0,1 N standard
potassium permanganate to
the disappearance of the
rose red color. Record, to
the nearest 0.01 ml, the vol-

ume of potassium permanganate
used.

6. Run a reagent blank with
150 mi of distilled water
and proceed with steps 3
through 5.

Reducing normality, me/ml = Q'—BLQ—C-‘-R

where A = volume of potassium permanganate used to titrate the
sample, ml (step 5)

B = volume of potassium permanganats used to titrate
the blank, ml (step 5)

C = normality of potassium permanganate

D = specific gravity of the sample (Frem Bssential

Materials Method 3F 25.1, Perrous Sulfamate: Specific
Gravity)

B = weight of the sample, g (step 1)
-72_1.
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Bagential Materials Methods ‘
. Iasued: December 5, 1955
°© FLUOSILICIC ACID: TOTAL ACIDITY
olumetric Method
Refsrences

F. P. Treadwell and W. T. Hall, "Analytical Chemistry,® 9th
Bd.; Vol. II, p. 512, John Wiley and Sons, Inc., New York, 1942

o]
Principle, Limitations, and Precision

The sample is titrated with standard sedium hydroxide using

phenolphthalein indicator. Percent total acldity is expressed
as fluosilicic acid.

When the titration is performed at room temperature, a false
end point appears because of the formation of sodium silico-
fluoride. The sodium ailicofluoride reacts slowly with excess
sodium hydroxide. To speed up this reaction, the solution is
heated to 80-90 C and the neutralization is completed while
the solution is hot. No allowance is made for other acid
impurities.

The pcision of the method ls unknown,

uipment

Smith weighing buret, 5 ml
Buret, 50 ml

Beakers, plastic, 200 ml
Erlenmeyer flasks, 250 ml

NN

Reggents and Chemicais

Sodium hydrexide, 0.1 N, against primary Qtandard (
Phenoipnthalein indicator, 1% (

Safety Precgutiong

1. The hazards of fluosilicic acid closely resemble the hazards
of hydrefluoric acld. Fluosilicic acid can causs burns to
the skin and mucous membranes of the body. Work in a hood
and wesar rubber gloves when filling the Smith weighing
buret. Keep a slurry of magnesium oxide or calcium hydroxide
available in the working area where fluvsilicic acid ie

. being used. If any fluosilicic acid contacts the skin,
flush the affested area with gensrous amounts of water and
apply the slurry of magnesium exide or calcivm hydrexide to
the affected area. Report te yeur superviser immediastely.

Ql.
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PLUOSILICIC ACID: TOTAL ACIDITY
olumetric Method

ogfotz Precautions (contd,)

2. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove { service any that
is faulty and immediately dispose of¥it in the waste
glass contalner if it cannot be salvaged. Carefully
rinse all glassware as soon as the analysls is complete
and place it in tts proper drying area.

Procedurse Hazards Breakdown

In the analysis of a single sam-
ple run duplicate determinations.

1. Using a Smith weighing buret, 1. Inspect all glassware.
weoigh, by difference, 0,30 Work in a hood and
to 0.35 + 0.001 g of the wear rubber gloves when

sample into a clean, dry, £illing the weighing
200 m] plastic beaker con- buret. If any fluo-

taining 50 ml of distilled silicic acid contacts
water. Record the weight the skin, flush the
of the sample. {Remark 1) affected area immedi-

ately with generous
amounts of water and

apply a slurry of mag~

nesium oxide or calcium

(> hydroxide.

2. Add three drops of 1%
phenolphthalein indicator
to the contents of the
beaker.

3. Titrate the solution with

0.1 ¥ sodium hydreoxide to
the first pink celer.

4. Quantitatively transfer the Le

Use flask holders or
contents of the beaker into

wear asbestos gloves

a 250 ml Erlermeyer flask and when removing the flask
heat the solution to 80 C. from the hot plate. Place
(Remark 2} Continue the ti-

a HOT sign in frent of
the hot plate when it
is in operation.

tration while the solution
is het to the first pink
celor that persists for 30
sseonds. Recerd, te the
nearest 0.01 ml, the tetal

velume of sedium kydrexide
used.




o Code: __JF 20,0
Iasued: Docember 5, 1955
FLUOSILICIC ACID: TOTAL ACIDITY
olumetric Methicl
Calculations

4 Total acidity as fluosilicic acid = ﬁ-’-‘w

where A =
B
c

volume of sodium hydroxide used, ml (step 4)
normality of sodium hydroxide

gram-milliequivalent weight of fluosilicle acid

- ﬁtm 08 o 0.02401

x
D = weight of sample, g (step 1)

Remarks

1. Concentrated solutions (21 - 32%) of fluosilicie acid

should be handled in either plastic, paraffin lined
glass, or platinum. Dilute solutions of fluosilicic

acid may be handled in ordinary Pyrex glass for short
perizds of time.

2, If the pink color does not disappear when the sample is

heated, the end point has been passed and the determination
must be run again.
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®
GLUCONIC ACID: GLUCONIC ACID
olumet=ic Method

References

Maria Marconi, "Titration of the Anion in Soluble Salts,"
Chemical Abstracts, Vol. 46, 4427, 1952 ®

Principle, Limitations, and Precision

An excess of standard sodium hydroxide is added to a weighed
asample of gluconic azid. The excess sodium hydroxide is
titrated to pH 8.3 (the equivalence point) with standard hy-
drochloric acid and the result is calculated as percent glu-
conic acid.

The precision of ths method is % 0.2% in the concentration
range 48-52% gluconic acid.

Squlpment

pH Meter, Beckman Model H-2 (B 25.2)
Transfer pipet, 50 ml

Beakers, Pyrex, 250 ml

Smith weighing buret, 10 ml

Nagnetio stirrer

Magnetic stirring bars, Teflon enclosed
Buret, 50 ml

HROHPNHH

Bsagents and Chexioals
Buffer solution, pH 7.0

Sodium hydroxide, 0.2 N, against primary standard im 60.3;
Hydrochloric acid, 0.1 N, against primary standard (BH 97.9

oty Pre n

1. Dilute hydrochloric acid and dilute sodium hydroxide may
cause painful burns to the skin on prolonged or repsated
contact. If any of the solution contacts the skdn, flush
the affected area immediately with water.

2. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty and immediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinse all
glasoware as soon as the anulysis is complete and place
it in the proper drying area.

wl=
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GLUCONIC ACiD: GLUCONIC ACID

olumetric

In the analysis of a single sam-
ple run duplicate determinations.

1., Using a pH 7.0 buffer solu-
tion, buffer the model H-2
pH meter by following Labora-
tory Equipment Method EM 25.2,
pH Meter, Beckman Model H-2,

2. Pipet 50 ml of 0.2 N sodium 2e
hydroxide inte a c¢lean, dry,
250 ml beaker.

3. Weigh 3.0 + 0,001 g of sam- 3.
ple from a Smith weighing
buret into the beaker. Mix
the contents of the beaker
thoroughly.

4o Allow the solution in the
beaker to stand 10 minutes.
Place a magnetic stirring
bar in the beaker and imwerse
the slectrodes of the pH
meter in the sample solution.

5, Using a buret, add 0.1 ¥ 5
hydrochloric aclid to the
sample until the pH of the
solution 1s 8.3, as indi-
cated by the pH meter. Stir
the soluntion during the
titration. (Remark 1) Re-
cord, to the nearest 0.0l ml,

the volume of hydrochleric
acid added.

ethod

Hazards Breakdown

Inspect all glassware. If
any of the solution con-
tacts the skin, flush the

affected area immediately
with water.

Same as step 2.

Same as step 2.
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GLUCONIC ACID: GLUCONIC ACID
Volumetric Wethod

Calculations

Percent gluconic acid (A xB) -(CxDIxEx 100

where A = volume of sodium hydroxide added in step 2, ml
B = normality of sodium hydroxide

C = volume of hydrochloric required for the titration, ml
(step 5)

D = normality of the hydrochloric acid
B = gram-millieguivalent weight of gluconic acid

- .1%%8% = 0.1962

F = weight of sample, g (step 3)

Remarks

1. For details of operation of the pH meter, refer to Laboratory
Equipment Method EM 25.2, pH Meter, Beckman Model H-2.
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HYDROXTLAMTWE SULFATE: FYDROXYLAMIKE SULFATE
‘olumetric Method

References

K. B, Fursan and ¥. W. Scott, ®™Scott's Standard Methods of

Chemical Analysis,* 3un Bd., p. 947, D. Van Kostrand Co., Inc.,
New York, 1939

Principle, Limitations, and Precision ®

Hydroxylamine in mot acid solutioms reduces ferric salts to
the ferrous state. The amount of ferrocus iroa, which is a
measure of the hydraxylamine orizinally presemt, is determinext
by titration with standard potassium permanganate.

Serjous errors result if the tizwation is bezun before the
oxidation of the hydroxylamine is complete, if insufficient

acid is present, ar if the axcess of ferric ammonium sulfate ®
is too small. PY

The precision of the method is r 0.2% in the 95-100% range.

Equipment

Erlemmeysr {lazks, 500 ml
Transfer pipet, 13 ml
Transfer pipet, 10 ml
Buret, 50 ml

O

n C s

Ferric ammonium saifate, saturatad

(FF 22.0)
Sulfuric acid, 1:4 (RS 88.0)
o-Phenanthroline farrous sulfate, 0.025 N {RP 29.0)
Potassium permanganate, 0.1 X, standardiszed (RP 83.1)

Safety Precautions

l. Hydroxylamine saifate is a fire hazard and may cause bwrns

or irritajions on prolonged or repeated contact with the
skin. If any =wydroxylamine salfate contacts the skin, flush
the affected area immediately with water.
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HYDROXYLAMINE SUIFATE: HYDROXYIAMINE SULFATE
" Yolumetric Method

Safety Precautions sconxd. )

2.

3.

Sulfuric acid is corrosive and may cause painful burns on
prolonged or repeated contact with the skin. If any

of the sulfuric acid contacts the skin, flush the affected
area immedilately with water,

Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that

is faulty and immediately dispose of it in the waste glaas
container if it cannot be salwaged. Carefully rinse all

glassware as soon as the analysis is complete and place
it in the proper drying area.

cedure

Hazards Breakdown

In the analysis of a single sam~
ple run duplicate determinations.

1.

2.

3.

Weigh 0.1000 to 0,1500 g 1.
of sample and transfer it

to a clean, dry, 500 ml
Erlenmeyer flask. Record

the weight of the sample.

Inspect all glassware,
Work in a well ventilated,
flame-free area. If any
of the hydroxylamine sul-
fate contacts the skin,

flush the affected area

immediately with water.

Dissolve the sample in
approximately 50 ml of dis~
tilled water. Prepare a
blank by adding 50 ml of
distilled water to another
clean, dry, 500 ml Erlen- ®
meyer flask. Treat the
sanple and the blank in

the same manner through-
out the remainder of the
procedure,

Using a transfer pipet,
add 30 ml of cold, satu-
rated, ferric ammonium
sulfate to the sample.




Procedure ‘ contd.)

Le
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6.
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200

HYDROXYLAMINE SULFATE: HYDROXYLAMINE SULFATE

olumetric Method

Using a transfer pipet, add bLe
10 ml of 1l:4 sulfuric acid.

Boil the sample for 5 minutes 5.

on a hot %ate.

Remove the flask from the 6.
hot plate and dilute the

solution to approximately

300 ml with distilled

water.

Add 5 drops of 0.025 N o-phe-
nanthroline ferrous sulfate.
Titrate the contents of the
flask with 0.1 N potassium
permangante until the dis-
appearance of the rose-red
color. Record, to the near-
est 0.01 ml, the volume of
potassium permanganate used.

Calculations

% Hydroxylamine sulfate = Qw

where A =

the sample, ml (stepg?)

Hazards Breakdown

If any of the acid con-
tacts the skin, flush
the affected area immedi-
ately with water,

Work in a hood. Place a
HOT sign in front of
the hot plate.

Use beaker tongs or asbestos
gloves to handle the hot
flask.

volume of potassium permanganate used to titrate

B = volume of potassium permanganate used to titrate
the blank, ml (step 7)

C = normality of the potassium permanganate

D =

E = weight of the sample, g

gram-milliequivalent weight of hydroxylamine sulfate
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HYDROXYIAMINE SULFATE: RESIDUE ON IGNITION
3ravimetric ﬁet‘nod

Refarences

"Reagent Chemicale

» ACS Specifications ™ ACS, p. 178, Washing-
ten, DL €., 1950

Pr-;ncigle, Limitati,ons, ard Precision

A gample of hydroxylamine sulfate is ignited in a tared plati-
nem dish at 900 C. The disnh ia brought to constant weight

and the weight of the residue is obtained. The result is
expresased as percent residue on ignition.

The precision of the method ia unknewn.

Equipment

2 Crusitles and covers, platinum

Safeg Precaut.ions

Before inserting and removing crucibles from the
temperature of the furnace must Le below 900 C. Do not

stand in front of the open furnace door. Wear asbestos gloves
and use proper length piatinum tipped tongs to manipulate Plati-
nun crucibvles in the fumace.

furnsce; the

Procedurs Hazards Breakdown
l. Dry two piatimume crucibies
in a muffle furnace at 900
C for two hours, Remove the
rucibles from the furnace
and allow inem to ¢ool in from the furnace, Allow
a desiccator for 30 minutes. the furnace to 000l below
Weigh the crucibies to the 900 C to remove the crucible.
nearest 0.0001 g and rezord Allow the crucibles to cool
the weights, slightly before closing the
dealccator complstely. Use

a Desiguard to transport
the desiccator.

1. Wear asbestos gloves and
use platinum tipped tongs
to place the crucibles in
and remove the crucibles

2. Weigh 200 + 0.001 g of the
sample inte each platinum
sraeible. Record the weight
of each sample.
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HIDROXYLAMINE SULFATE: RESIDUE ON IGNITION
ravimetric Method

Procedurse (contd

3. Cover each crucible and
place them in a cold muffle
furmace. Slowly raise the
temperature of the furnace
w 850-900 c.

knrda Bregdm

4. Maintain this furnace tem- bLe

perature for two hours.

Remove the crucibles from

the furnace and place them

in a desiccator to cool

for 30 minutes. Weigh

the crucibles to the near~

est 0.0001 g and record

the weights.,

Same as step 1.

5. Repeat step 4 until two
consecutive welghings differ
by no more than 0.0005 g.
Calculation
% Residue on ignition = A~B) x 100
where A = weight of crucible and reeidue, g (step 4)

B = weight of empty crucible, g (step 1)
C = weight of sample, g (step 2)

-
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LIME: CALCIUM HYDROXIDE
Eravimetric Hethod

References

Refer to Essential Materials Method 3C 2.0 Calcium Carbonate:
Calcium Carbonate, Gravimetric Method

®
Principle, Limitations; and Precigion

Refer to Essential Materials Methed 3C 2.0, Calcium Carbonate:
Calcium Carbonate, Gravimetric Method. Calcium oxalate is
decomposed at red heat to calcium oxide; the calcium oxide is
weighed and reported as percent calcium hydroxide.

- Equipment

Refer tc Essential Materials Method 3C 2.0, Calcium Carbonate:
Calcium Carbonate, Gravimetric Msthod

en Ch

Refer to Essential Materials Msthod 3¢ 2.0, Calcium Carbonate:
Calcium Carbonate, Gravimetric Method

gget: Precgutions

1. Concentrated hydrochloric acid is very corrosive and may
cause painful burns on contact with the skin. The fumes
of hydrochloric acid are irritating to the eyes and
respiratory tract. When handling concentrated hydro-
chloric acid in containers larger than one liter, work
in a hood and wear safety glasses, rubber gloves, a
rubber apron, and acid type goggles or a nitrometer
mask. If any of the hydrochleric acid contacts the
skin, flush the affected area immediately with water.

2. Calcium oxide (lime) is very caustic and causes dermatitis.

Lime dust is irritating to the oyes, mucous membranes,

and upper respiratory tract.

3. When handling bromine water, work in a well ventilated,
{lame-free hcod. The vapors of bromine are extramely
irritating to the skin, eyes, and mucous membranecs.

If any of the bromine water contacts the skin, wash the
affected area immediately with mild soap and water.
Store bromine water in a secendary earthenware con-
tainer in a well ventilated heed.

1-
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LIME: _CALCIUM HYDROXIDE
T Gravimetric Wethod

g;,u Proggutiona chnt.d.}

L. Concentrated ammonium hydroxide is very corrosive and may
cause painful burns on contact with the skin. The fumes
of ammonium hydroxide are irritating to the eyes and
respiratory tract. When handling concentrated ammonium
hydroxide in containers larger than one liter, work
in a hood and wear safety glasses, rubber gloves, a rubber
apron, and acid type goggles or a nitrometer mask. If
any of the ammonium hydroxide contacts the sking, flush
the affected area immediately with water.

5. Inspect all glassware before and after use for cracks
and chipped or Jagged edges. Remove from service any
that is faulty and immediately dispose of it in the
waste glass container if it cannot be salvaged. Care-
fully rinse all glassware as soon as the analysis is
complete and place it in the proper drying area.

Pmcedure

Follow Essential Materials Method 3¢ 2.0, Calcium Carbonate:
Calcium Carbonate, Gravimetric Method

Cglculat;ons

% Calcium Hydroxide = A=B) = (C - D)Jx X x 100

where A = weight of sample crucible plus residue, g (step 16)
B = weight of empty sample crucible, g (step 1)
C = weight of blank crucible plus residue, g (step 16)
D = weight of empty blank crucible, g (step 1)
E = factor for converting caleium oxide to calcium

hydroxide = %&3%— - 1.3213

F = weight of sample., g (step 2)

-2

R Ry
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MANGANQUS NITRATB SAQUK)USZ: MANGANESE
olumetric Method
Beferences

HW-25375, Essential Materials Analytical Manual, Mn-1, 1952

Principle, Limitations, and Precision

The divalent manganese content of the sample is determined by
oxidizing the sample to the permanganate with sodium bismuthate.
The excess sodium bismuthate is removed y filtration and an
excess of ferrous ammonium sulfate is af®ed to the filtrate.
The excess ferrous ammonium sulfate is titrated with standard

potassium permanganate and the result calculated as percent
manganese.

The precision of the method is unknown.

guiment

Smith weighing buret, 10 ml

Volumetric flasks, 250 ml

Graduated cylinder, 100 ml

Transfer pipets, 20 ml

Beakers, Pyrex, 400 ml

Crucibles, sintered-glass, fine porosity, 30 ml
Filtering flasks, Pyrex, 500 ml

Transfer pipet, 3 ml

Buret, 50 ml

[T WEWY SRSy O

Reagents and Chemicals
Sulfuric acid, 3 N

(RS 88.0)
Sodium bismthate, CP, NaBiO,
Ferrous ammonium suifate, O.1 N RS 46.0)
Phosphoric acid, CP, HPO,, 85%
Potassium permanganate, 0.1 N, standardized (RP 83.1)

Safety Precautions

1. Sulfuric acid is corrosive and may cause painful burns on
prolonged or repeated contact with the skin., If any of

the sulfuric acid contacts the skin, flush the affected
area immediately with water.




MANGANOUS NITRATE gAﬁumus;: MANGANESE
olumetric Method

Safety Precautions scont.d. )
2 -

3.
and chipped or jagged edges.

Procedure

In the analysis of a single sam-
ple run duplicate determinatians.

1. Using a Smith weighing bu=~
ret, weigh 1.2 + 0.0001 g
of the sample into a 250 ml
volumetric flask contain-

ing 200 ml of distilled water.

Mix the solution thoroughly,
dilute to the calibration
mark with distilled water,
and mix again,

2, Pipet a 20 ml aliquot of
the diluted sample into a
400 ml beaker. Using a
graduated cylinder, add
80 ml of 3 N sulfuric acid.

3. Prepare a reagent blank by
adding 20 ml of distilled
water and 80 ml of 3 N sul-
furic acid to another 400 mi
beaker. Treat the sample and
the blank in the same manner
throughout the remainder
of the analysis.

Codes 18.1
L ——.

Issued: January 12, 1956

Concentrated phosphoric acid is very corrosive and may cause
painful burns on contact with the skin.

concentrated phosphoric acid in containers larger than

one liter, wear safety glasses, rubber gloves, a rubber
apron, and acid type goggles or a nitrometer mask. If

any of the phosphoric acid contacts the skin, flush

the affected area immediately with water.

Inspect all glassware before and after use for cracks

Remove from service any that
is faulty and immediately dispose of it in the waste
glass container if it cannot be salvaged. Carefully
rinse all glassware as soon as the analysis is complete
and place it in the proper drylng area.

Hazards Breakdown

1.

2.

3.

When nanaling

Inspect all glassware.
Follow the directions re-
garding the use of volu-
metric flasks outlined in
the Laboratory Safety
Rules (Section IV-B) of
the Safety Practices
Manual, DPSOP 81,

If any of the acid con-
tacts the skin, flush
the affected area immedi-
ately with water.

Same as step 2.
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. MANGANOUS NITRATE (AQUEOUS): MANGANESE
3 i olumet.ric Methou ) :

Procedure {cont.d.-z Hazards Breakdown

4. Add approximately 1 g of
sodium bismuthate to the
sample., Swirl the sample
solution for approximately
1 1/2 minutes to mix
thoroughly.

f 5. Allow the suspended sodium

l biamuthate to settle. Filter
the solution through a fine

[ porosity, sintered-glass

: crucible into a 500 ml

: filter flask connected to
the vacuum line through a
trap. (Remark 1)

6. Wash the crucible with 3 N 6. Same as step 2.
sulfuric acid until the
washings are colorless.
Pivet 20 ml of 0.1 N ferrous
ammonium sulfate and 3 ml
of concentrated phosphoric
aeid to the filtrate. {Re-
mark 2) Mix the solution
thoroughly.

7. Titrate the filtrate with °
0.1 N potassium permanganate
to the faint pink end point
which persists for 30
seconds, Record, to the
nearest 0.01 ml, the volume
of potassium permanganate

used.
%
Calculations
Percent Manganese = A-B xx x D x E 100
where A = velume of potassium permanganate used to titrate the
reagent blank, ml
B =

volume of potassium permanganate used to titrate the

sample, ml
‘ C » normality of the potassium permanganate
w D = gram-milliequivalent weight of manganese

" TSk - 001099
= volume to which the original sample was diluted = 250 ml
= weight of the cample, g

= volwie of the. m

R X
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MANGANOUS NITRATE (AQUROUS): MANGANESE
‘olumetric Met )

1. The crucible stem should extend to within 1 inch of the

bottom of the filter flask to prevent spattering. The
titration is performed in the filter flask.

2. Add the some amount of ferrcus ammonium sulfate to the
blank and the sample.
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METHANOL: RESIDUE ON EVAPORL TIOMN
xravimetric Method

References

SBP Standard Procedure 3SP 9.0, Residue on Bvaporation - Gravi-
motric Method

ciple tion: d Preciaion

A representative sample is evaporated to dryness in a platinmm
dish. The residue consisting of non-volatiie solids, is then
dried to constant weight in an oven. The weight of residue
obtained is expressed as a percentage of the original material.

The precision of the method is unknown.

Equipment

2 Bvaporating dishes, platinum, 100 =l
1 Transfer pipet, 100 ml

sty P '

Methanol (methyl alcohol) is flaxmable and constitutes a fire
hasard. Never use ii near open flames or electric heaters
having exposed heating elements., The material is also very
irritating to the eyes, skin, and respiratory tract, and is
toxic when ingested.

Procedure Hazards Breakdown

In the analysis of a single
sample run duplicate deter-

minations.

1. Dry a 100 ml platinum l. ¥When the platinum dish
evaporating dish for one is hot, handle it with
hour in an cven at 105 to platimwm tippsd tongs.
110 C.

2. Allowr the dish tn cool in
. a desiccator and weigh to
: the nearest 0.0001 g. Re-
' ’ cord the weight.

v 3. Pipet 100 ml of sample in- 3. Pipet the sample in a
| to the dish. flame~free hood.
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METHANOL: RESIDUE ON EVAPORATION
gvravimtric ﬂthod

Procedure (contd.)

Hazards Brw
4s Evaporate the sample to L. Handle the dish with tongs
dryness on a stsam bath in to preveant steam burns.
a well ventilated hood.
5. Heat the residue one hour 5« When the platinum dish
in an oven at 105 to 110 C.

ia hot, handle it with
platinum tipped tongs.

6. Allow the dish to cool in
a desiccator and weigh to
the nearsst 0.0001 g. Rew
cord the weight,

Cglculgtiona

% Residue = ‘A—-cgl—ﬁl—m

where A = weight of dish plus residus, g (step 6)
B = weight of empty dish, g (step 2)

C = specific gravity of sample (ses Basential Materials
Method 3M 20.1, Methanol: Specific Gravity and
Methanol Content - Gravimetric Methed)

D = volume of sample used, ml (step 3)

if D = 100 A-B
then ¥ Residue = —
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METHANOL: ACIDITY
volumetric Meu.:0d

References

"Reagent Chemicals, ACS Specifications,” p. 216, ACS, Washington,
D. C., 1550 °

Principle, Limitations, and Precision

» known quantity of sample is tiirated with 0.0l N sodium hy-
droxide using phenolphthalein indicator. The acidity is
calculated as percent by weight of acetic acid.

The precision of the method is unknown.

Bquipmert

Graduated cyn&or, 10 ml
Graduated cylinder, 50 ml
Erlenmeyer flasks, 250 ml
Transfer pipet, 25 ml
Buret, 10 ml

=M

deagents Chemicals

Msthyl alcohol, CP, CHaOH
Phenolphthalein indicator solution, 1%
Sodium hydroxide, 0,01 N, standardized

33.0)
60.7)

BE

fety Precautions

1. Methyl alconol (methanol) is a tlammable liquid and a
dangerous fire hazard, Never use methyl alcohol nsar
open flames or hot exposed heating eisuents: In addi-
tion, the material is extremely toxic when ingested.
When hendling methyl alcohol, work in a well ventilated
area.

-1




Safety Precautions gcorxtd.}

2,

Progedure Hazards Breakdown
1. Measure 50 ml of CP methyl 1. Inspect all glassware,.
alecohol inte a graduated Measure the required amount
cylinder and transfer the of methyl alcohol in a
alcohol to a 250 ml Erlen- flame-free hood.

2.

L

5e

N

Te

C_g_deZ g 20’3
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METHANOL: ACIDITY
Volumetric Method
o

Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that
is faulty and immediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinse ali
glassware as soon as the analysis is complete and place
it in the proper drying area.

meyer flask containing
100 ml of carbon dioxide-
free water.

Add 2 ml of 1% phenolphthalein
indicator to the flask.

Using a 10 ml buret, add 3. Never fill a buret above
0.01 N sodium hydroxide eye level. Stand on
dropwise until a permanent safety steps, or lower
faint pink color is obtained. the buret below eys level.

Divide the neutral solu-

tion into two equal portions
by pouring half of the solu~-
tion into a second Erlenmeyer
flask,

Pipet. 25 ml of the sample
into one of the two solu-
tions.

Using a 10 ml buret, titrate 6. Same as step 3.
the sample solution with

0.01 N sodium hydroxide to

the color of the solution

in the second flask. Record

the volume of sodium hydroxide

used to the nearest 0.0l ml.

Pipet 25 ml of the sample
into the second flask.
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METHANOL: ACIDITY
olumstric Met

Procedure (contd.) Hazards Breakdown
8. Titrate the solution in 8. Same as step 3.

the second flask with 0,01

N sodium hydroxide to the

color of the solution in o
the first flask. Record

the volumes of the sodium

hydroxide used to the nearest
0.01 ml.

Calculations

% Aoidity (as acetic acid) = &XB xc

where A = volume of 0,01 N sodium hydroxide required to titrate
a 25 ml sample, ml
D = normality of sodium hydroxide
C = gram-milliequivalent weight of acetic acid = %ﬁ = 0.06005

D = volume of sample used, ml
E = density of the sample (Remark 1)

1. The density of pure methanol is 0.79 g/ml. This value will
be sufficlently accurate for the determination.
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References

Issued: October 31, 1955

METHANOL: DISTILLATION RANGE

ASTM Standards, Part 5, D 86-46, D 216-40, D 1078-49T, Phila-
delphia, Pa., 1949

Principle, Limitations, and Precision

Refer to SRP Standard Procedure 3SP 3.0, Distillation Range

Equipment

1 Bngler flask, 100 ml
1 Thermometer, ASTM Solvents Distillation, E 1 (39C-.4T)

Range: 48 to 102 C
Distillation rangs apparatus (ED 44.0)

Sgfety Frecautions

1.

2.

Do not use external flames or hot exposed heating elements
near the receiver of the distillation apparatus. Work
in a well ventilated areag

Methanol is a flammable liquid and should be kept away from
flames and exposed heating elements. It 1s toxic by
inhalation, ingestion, or by prolonged contact with the
skin. Wear rubber gloves and flood any contacted areas
immediately with water.

Inspect all glassware before and after use for cracks .
and chipped or jagged edges. Remove from service any that
is faulty and immediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinse all
glassware as soon as the analysis is complete and place it
in the proper drying area.

Procedure

Follow Standard Procedure 3SP 3.0, Distillation Range. Re-
cord only the initial boiling point (IBP) and the dry point
temperatures corrected to standard barometric pressure.
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NITRIC ACID: CHLORIDES
Turbidimetriz Method

References

SRP Standard Procedure 3SP 2.0, Chlorides: Turbidimetric Method

MReagent Chemlcales. ACS Specifications,™ Washington, D. ., 1950

Brinciple, Limitations, and Precision

The sample is acidified with dilute nitric acid and the chloride
content is determined semi-quantitatively by adding an excess
of silver nitrate. The turbidity of the samples solution is
compared with that of a control solutlon containing a krown

amount of chloride. Thiccyanates, cyanides, and other halogens
interfere.

uipment

Nessler tubes, matched,; 50 ml
Smith weighing buret, 10 ml
Transfer pipets, 1 ml
Transfer pipet, 5 ml

R

Reggents and Chemicals
ttric acid, CP, HNOs, 70%

Chloride standard solution, 0.l mg C1 /ml (4]
Silver nitrate, Q.1 N (RS 41.2)

Safety Precautions

! 1. Concentrated nitric aclid is very corrosive and may cause

painful turns on contact with tae skin, The fumes of
nitric acid are irritating to the eyes and respiratory
tract. When handling concentrated nitric acid in con~

' tainers larger than ore liter, work in a hood and wear
safety glazses, rubber gloves; a rubber apron, and acid
type goggies or a nitrometer mask., If any of the nitrie
acid contacts the skin, fluenh the affected area immedi-
ately with water.

. 2. Silver nitrate sclutlon is caustic. It is polisonous and
discolors the skir en zontact. If any of the ailver
nitrate contacts the skin, {lush the affected area immedi-
ately with water,




Code: M 35.1
Iasued: November 18, 1955

NITRIC ACID: CHLORIDES
bidimetric Xethod

Safety Precautions (contd.)

3. Inspect all glassware before and aftem use for cracks
and chipped or jagged sdges. Remove Trom service any
that is faulty and immediately dispose of it in the
waste glass container if it cannot be salvaged. Care-
fully rinse all glassware as soon as the analysis is com-
plete and place it in the proper drying area.

Erocedure Hasards Bregkdown

In the analysis of a single sam-
ple run duplicate determinations.

.1. Weigh, from a Smith weighing 1.

buret, 10.0 to 10.2 + 0.0001

g of sample into a 50 ml

Nessler tube containing

about 30 ml of distilled

wvater. The sample weight

is equivalent to approxi-

mately 7.3 ml of 40% acid.

2. To a second Neasler tube, 2.
add about 30 ml of dis~
tilled water, 1 ml of con-
centrated nitric acid, and
1 ml of the standard chlo~
ride sclution, 0.1 mg C1™/ml.

3. Add 5 »l of 0.1 N silver 3.
nitrate to sach Nessler tube,
Dilute the solutions to
the calibration mark with
distilled water and mix
thoroughly.

be Compare the turbidity of the
sample solution with that
of the standard chleride so-
luticn. Repert the chloride
content as less than, equal
o, or greater than 0.001%.

-

Inepect all glassware.
Wear rubber gloves and
work in a hood while
filling the Smith
weighing buret. Clean
up any spills immedi-
ately with gensrous amounts
of water.

Add concentrated nitric
acld to water slowly to
prevent spattering.

If any of the silver ni-
trate solution contacts
the skin, flush the affected
area lmmediately with
water. When inverting the
Nesalar tubes, place the
index and aiddle fingers
of one hand on the stopper
allowing the ring and
little fingers and thumb
to grasp the tube.
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j ‘ Issued: November 1, 1955

NITRIC ACID: RRSIDUE ON EVAPORATION
ravimetric Method

References

Rosin, ™Reagent Chemicals and Standards,” D, Van Nostrand Co.,
Inc., New York, 1939

° Principle, Limitations, and Precision

A representative sample is evaporated to dryness in a platinum
dish. The residue consisting of non-volatile solids is then
dried to constant weight in an oven. The weight of residue

obtained is expressed as a percentage of the original material.

The precision of the method is unknown.

Equipment

1 Weighing buret, Saith, 30 ml
2 Bvaporating dishes, platinum, 50 ml

Safety Precautions
i ®
1. Concentrated nitric acid is very corrosive and may cause
i painful burns on contact with the skin. The fumes of
nitric acid are irritating to the eyes and respiratory
tract. When handling concentrated nitrlc acid in con-
tainers larger than one liter, work in a hood and wear
safety glasses, rubber gloves, a rubber apron, and
acid type goggles or a nitrometer mask. If any of

the nitric acid contacts the skin, flush the affected
area immediately with water.

Inspect all glassware before and after use for cracks
and chipped or jagged edges. Remove from service any
that is faulty and immediately dispose of it in the
waste glass contajiner if it cannot be salvaged. Care~
fully rinse all glassware as soon as the analysis is
complete and place it in the propsr drying area.

Procedurs Hazards B down

| In the analysis of a single sam-
. ple run duplicate determinaitions.

1. Dry a 50 wi platinum svapo- 1.
rating dish for ene hour in
an over at 105 o 110 C.

When the platinum dish is
bot, handle it with plati-
mm tipped tomgs.




Procedure (contd.

2. Allow the disn to cool in a 2,
i desiccator ard weigh to

the nearest 0.0001 g, Re-

cord the weight.

3. Weigh between 13.7 and 13.8 3.
+ 0.01 g of sample, from
a Smith weighing buret, in-
to the dish. The sample
weight is squivalent to
10.0-10.1 mi of 60% acid.
Record the weight.

4. Evaporate the sample to be
dryness on a steam bath
in a well ventilated hood.

wn
Bl

Remove the watch glass and 5«
heat the residue one hour
in an oven at 105 to 110 C.

6. Allow the dish to cool in 6.
a desiccator and welgh to

the nearest 0.0001 g. Re-
cord the weight.

Caleulations

% Rasidue = S*_-gu_lﬂ

where A = weight of dish plus residue,

Code: 3N 35,3

B = weight of empty dish, g (step 2)
C = weight of sample, g {atep 3)

Issued: November 1, 1955
®

NITRIC ACID: ON EVAPORATION
ravimeiric Method

Hazards Breakdown

Allow the dish to cool
slightly before closing
the desiccator completely.

Use a Desiguard to trans-
port the desiccator.

Inspect all glassware.
Wear rubber gloves, acid
type gogglaes, and a rubber
apron and work in a hood.
If any of ths acid con-
tacts the akin, flush the

affected area immediately
with water.

Cover the dish with a
watch glass while trans-
ferring it from the
balance to the steam bath.

Handle the dish with tongs
to prevent steam burns.

When the platinum dish

is hot, handle it with
platinum tipped tongs.
Allow the dish to cool
slightly before closing
the desiccator completely.

g (step 6)
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References

¥, H.

Issned: January 10, 1956

OXYALIC ACID: OQIALIC ACID
clumetric Method

Furman and W. W. Scott, "Scott'!s Standard Methods of

Chﬂical A\na]ysis", 5&!1 &o’ Vol. II, Pe 2253) D. VAD.
Nostrand Co., Inec., New York, 1952

Princinle. Limitations, and Precision

A weighed portion of the sample is dissolved in carbon dioxide free
water and then titrated with standard potassium perwmanganate

o a

faint, pink, end point. Oxalic acid acts as a reducing

agent for strong oxidizing agents. The reaction is stoichiometric
and can be used for the quantitative determination of oxalic acid.
The presence of other reducing agents interferas.

The precision of the method is unkmown.

Bquipment

HMF NN

Volumetric flasks, 500 ml

Graduated cylinder, 100 ml

Graduated cylinder, 25 ml

Erlemmsyer flasks, 250 ml

Buret, calibrated, 50 ml

Thermometer, 0O to 100 C

Magnetic stirrer

Magnetic stirring bars, Teflon enclosed
Pipet, 50 ml

Reagents and Chemicals

Sulfuric acid, Hz30,, CP, 96%
Potassium permanganate, 0.1 N, standardized (¥ 83.1)

Safety Precautions
1.

Oxalic acid is irritating to the mucous membranes and has
a strong, local, caustic action on the skin. If any

of the oxalic acid contacts the skin, flush the affected
area immediately with water.




OIALIC ACID:
olumetric

Safety Precautions (centd.)

2. Inspect all glassware before and after use for cracks and
chipped or jagged adges.
container if ix cannot be salvaged.
glassware as soon as the analysis is complete and place
it in the prover drying area.
Procedure

In the analysis of a single sam—
ple run duplicate determinations.

1. Weigh 2.4 to 2.6 + 0.0001 g 1.
of sample 1nto 3 300 ml
volumetric flask containing
100 ml of distilled water.

2. Swirl the flask to dissolve 2.
the sample. Dilute to the
calibration mark with dis-
tilled water. Invert the
flask to mix the contents
of the flssk.

3. Pipet a 50 ml aliquot of
saaple into a 250 ml Erlen-
meyer flask.

Le Add 3 ml of concentrated fe
sulfuric acid and 25 ml of
distilled water to the flasik.

5. Add, from a buret, 35 ml
of standardized 0.1 N po-

tassium permanganate. (Re-
mark 1)
6. Heat the solution on a hot G

plate to 90 C as indicated by
a thermometer. Complete ths
titration while the solutiom
is hot. The end point is

a pink coloration which per-
sists for about one mimute.
(Remark 2) Reeord, to the nomr—

of potassium permanganate added
in stops 5 amd 6.

QIALIC ACID
thod

Rerovs {rom service amy that
is faulty and immediately dispose of it in the waste glass

Hazards Breaskdown

darmary 10, 1956

Carefully rinse all

Inspect all glassware. If
any of the exalic acid
contacts the sikin, flush
the affected area immedi-
ately with water.

Follow the directions re-
garding the use of volu-
metric flasks outlined
in the Laboratory Safety
Rules (Section IV-B) of

the Safety Practices Manual,
DPSOP 81.

If any of the acid con-
tacts the skin, flush
the affected area immedi-
ately with water.

Place a HOT sign in front
of the hot plate. Use flask
holders when removing the
hot flask from the hot plate.



Code: 30 50.0

Issued: January 10, 1956

OXALIC ACID: OXALIC ACID
olumetric Method

Calculations

Percent oxalic acid = A xBx i x D x 100

where A = total volume of potassium permanganate used in the
titration, ml (step 6)

B = normality of potassium permanganate
C = gram-milliequivalent weight of oxalic acid
bl 126.0 = 0006
2x l& e
D = volume to which the original sample was diluted = 500 ml
E = weight of the sample, z (step 1)
F =

volume of diluted sample taken for analysis = 50 ml

Remarks

1. A purple color will appear after the addition of 35 ml of
potassium permanganate, but upon shaking and heating this
color will fade and the titration can be completed.

2. The end point can be more easily detected by stirring the
solution with a magnetic stirrer during the titration.




Coie: 30 50,1

Taaied: November 23, 1955
OXALIC ACID: WATER INSOLUELES AT 25 C
Gravimetric Mevhod

Procedure (contd,) Bazards Breakdewn
7. Repeat step 6 until two

consecutive weighings differ
not more than 0,0005 g.

Calculations

% Water insolubles at 25 C = SA-zBl.x 100

where A = weight of crucible and rasidue, g (step 6)
B = welght of empty crucitle, g (siep 1)
C = weight of sampls, g (step 2)

3
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PHOSPHORIC ACID: CHLORIDES
Turbidimetric Method

1 References

'., "Reagent Chemicals, ACS Specifications," Washington, D. C., 1950

Principle, Limitations d Precision

The sample is acidified with dilute nitric acid and the chloride
is determined semi~quantitatively by adding an excess of silver
’ nitrate., The turbidity of the sample solution is compared with
the turbidity of a control solution containing a known amount
of chloride. Thiocyanates, cyanides, and other halogens interferes.

i The range of the method is 0.001 to 0.1% chloride.

Equipment °

Smith weighing buret, 10 ml
Nesslsr tubes, matched, 50 ml
Transfer pipet, 1 ml
Transfer pipet, 2 ml
Transfer pipet, 5 ml

R

Reageni d Chemicals

Nitric acid, CP, HNO3, 70%
; Chloride standard solution, 0.1 mg Cl/ml Eﬂc 35.0)
; Silver nitrate, O.1 N RS 41.2)

P ution

1. Concentrated nitric acid is very corrosive and may cause
painful burns on contact with the skin. The fumes of
nitric acid are irritating to the eyeas and respiratory
tract. When handling concentrated nitric acid in con-
tainers larger. than one liter, work in a hood and wear
safety glasses, rubber gloves, a rubber apron, and acid
type goggles or a nitrometer mask. If any of the

nitric acid contacts the skin, flush the affected area

immediately with water.




&)

Code: 3P 32.1
Issued: December 5, 1955

PHOSPHORIC ACID: CHLORIDES
bidimetric Method

Safety Precautions (contd.

02.

3.

he

Procedure

Concentrated phosphoric acid is very corrosive and may
cause painful burns on contact with the skin, When
handling concentrated phosphoric acid in containere
larger than one liter, wear safety glaases, rubber gloves,
a rubber apron, and acid type goggles or a nitrometer
mask. If any of the phosphoric acid contacts the skin,
flush the affected area immediately with water,

Silver nitrate solution is caustic. It is poisonous when
ingested and discolors the skin on contact.

Inspect all glassware before and after use for cracks
and chipped or jagged edges, Remove from service

any that is faulty and immediately dispose of it in the
waste glass container if it cannot be salvaged. Care-~
fully rinse all glasaware as soon as the analyals is
complete and place it in the proper drying area.

(S]
Hazards Breakdown

In the analysis of a single sam~
ple run duplicate determinations.

1.

2.

3.

Using smith weighing buret, 1.
weigh 2.0 to 2.1 + 0.01 g

of sample into a 50 ml work in a well ventilated

Nessler tube containing area to fill the weighing
about 30 ml of distilled buret.

water,

Inspect all glussware.
Wear rubber gloves and

Add 1 ml of concentrated
nitric acid to the Nessler
tube.

To a sscond Nessler tube, add
about 30 ml of distilled
water, 1 ml of concentrated
nitric acid, and 2 ml of
chloride standard solution,
001 mg cl/ mti.

IR
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o Escential Materlisls Methods

#' Teguedi: Nevember 23, 1955
d OXALIC ACID; WATEBR INSOLUBLES AT 25 C

ravimetrlic Method

Refersnces

SRP Starndard Pricedure 2SF 13.0;, Water Insolubles, Gravimetric
Methed

HW-12866, Harford Works Lavoratory Manual, Essential Materlals
Meined BSI-la

Principle, Limitations, and Praclsion

A weighed quantity of the sampls is dissoived in a measured
volume of 25 C distilled water. The rasidue remaining after
filtrabion is a measurs of water insslutle material in the
sample at 25 C, ®

The preclaion of the method iz unknown.

Cruzibles, sintersd-glass, {ins porosity, 30 ml
Beakers, Pyrex, 2350 ml

Gradusted cylirder; 100 mi

Filter sdapter

Filtering flasks, 500 ml

PN

Safety Prazautions

1. Oxalic axld %12 irritating ts the skin and musous membranes.
7t any of the scid conlacts the skirn, flush the affected
| arsa immediately with water. ®

2. Irngect all glaszware tetare®nd after vas for cracks an’
chippea ¢r jagged edges. Remcve from zervi:e any thal
1e fan.ty and immediately dizpese ¢f it in the waste
glass cortainer if 1t carrst bs salvaged. Carefully @
rinze ali glaszwars ze soon as the anslysis is complete
and place it in the propsr drying area.




Procedurs

Code: _ JO 50.1
Ismued: November 23, 1955

OXALIC ACID: WATER INSOLUBLES AT 25 C
ravimetric Msthod

In the analysie of a single sam=
ple run duplicate determinations.

1. Dry a clearn; fine porosity, 1.

sintered-glass cruclble

for one hour in an over at
105-110 C. Allcw the crucible
to coel in a desiccator

for 30 minutes. Weigh the
cracible to the nearest

0.0001 g and recori the

2, Weigh 10 #+ 0.001 g of sam~ 2,

ple into a clean; dry, 250
ml beaker., Record the
welight.

3, Add 100 ml of 25 C distilled
water. Stir the solution
vigorously to dissoive the
sample.

Lo Using vacuum, filter the
solution through the tared,;
sintered-glass cruzible
into a 500 ml filtering
flaek connected to a trap.

‘5, Wash the beaker with six
10 =l portiona of 25 C dis-
tilled water. Filter the

waashings into the filtering
flask.

, ®
é. Dry the crucible and contents 4,

for ons heur in an oven at
105 to 110 C. Allow the
crucible to cool 30 minutes
in a desicrator, Weigh the
crucsible to the nearest
0,0001 g and record the
welgnt.,

Hazsrds Breakdown

Inspect all glasswars.
Use tongs when placing
the crucible in and remov-
ing the crucible from the
cven. Allow the crucible
to cool slightly before
closing the desiccator

completely. Use a Desi-
geard to transport the
desiccator.

If any of the acid con-
tacts the sicin, flush
the affected area immedi-
ately with water,

Uss tongs to place the
crucibles in and remove
erucibles from the oven,
Allow the crucible to
ceul slightly befcore
closing the desiccater
zompletely, Use a
Desiguard to transport
the desiccator,




Code: _ 3P 32.1°

. Issued: December 5, 1955

PHOSPHORIC ACID: CHLORIDES
dimetric Method

Procedure (contd.

Le Add 5 ml of O.1 N ailver 4e I1f any of the silver ni-
nitrate to each Nessler tube. trate contacts the skin,
Dilute tho solutions to the flush the affectesd area
calibration mark with dis- izmediately with water.
tilled water and mix thor- When inverting the tubes,
oughly. place the index and middle

fingers on the stopper,
allowing the ring and
little fingers and thumb
to grasp the tube. Never
attempt to invert more
than one tube at a time.

5. Compare the turbidity of
the sample solution with the
turbidity of the chloride
atandard solution. Report
3the chloride content of the
sample as less than, equal
to, or greather than 0.01%.
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Issued: September 13, 1955

TON EXCHANGE RESINS: EXCEANGE CAPACITY

Volumetric Method

Relerences

Memorard:m to D. G. Beennack from C. J. Banick, ECA-Resins-i;
August 2, 1954, Essential Materials File

Principles, Limitations, and Precision

Cation resins react with a sodium sulfate solution to form sodium
resin saits and sulluric acid; arion resins react with a similar

socium sulfate solu4ion to form resin sulfate salts and sodiwm
nycroxids.

2 Resin H + Na390,5—= 2 Resin Na + Hy30,
 Resin OH + Nay30y o= Resin 30, + NaOH

A change in pH results {rom such a metathetical reaction and
tnis change is a measure of the exchange capacity of the
resin under study. Titration wizn standard acid or base of
the filtrate from 5 resin exhausted in this manner and
weigning the dried resin zalt glves the information necessary

for expressing the exchange capacity as milliequivalents of
salt per gram of dry resin.

The presisics of the metnod is unknown.

3. raern d

Resin weighing bottles, camplete with stand and cap (Figure 1)
Buret, 30 ml

Volumetric flasks, 1000 ml
Transfer pipets, 100 ml

Erlenmeysr flasks. 250 al
Graduated cylinder; 100 ml

Hw NN

Reagents and Chemicals

{um suifate soiution, 4% by weight

(RS 66.2)
Prenolphthalein indizator, 1% by weight (%P 33.0)
Sulfuric actd, 0.1 %, stardardised (RS 88.18)
Metny. orange indicatar, 0.1X by weight (MM 35.0)

Sodium nydroxide, 0.1 N, standardized

(RS 60.6)




Code: 3R 50.1

Issued: September 13, 1955

ION EICHANGE RESINS: EICHANGE CAPACITY ©
olumetric Method

Safecy Precautions

1, Diluze sodium ’rm:lr&ide or diluts suifuric acid may cause®
painful burms on prolonged or repeated contact, If any

of the solution sontacts the skin, wash it off immediately
with water,

2. Inspect all glassware before and after use for cracks and
chipped eor jagged edges. Remove Trom service any that is
fzulty and immediately dispose cf it in the waste glass

contalner if it cannot be salvaged. Carefully rinse all
glassware as soon as the analysis is completed and place
it in the proper drying area.

@
®
© .
Procedurs Hazards Breaidown
In the analysis of a single
sample run duplicate deter-
mainations.
1, Dry a resin weigning bottle 1. Inspect all glassware,
in an oven at 125 C for X0 Wear asbestos gloves when
minutes. Remove the weigh- handlihg the hot weighing
ing bottle from ths oven ® bottle. Allow the weigh-
and place it in a desiccator ing bottle to cool slightly
Lo ¢gol Ior 1 neur, before closing the desiccator.
(]
2., Weigh the weighing bottle
to the nearest 0,000l g and
record the weignt,
o 3. Weign 8 r 1 g of sample amd ©

transfar it to the tared
weigning botile,

4. Position the resin weighing
pottle in such a manner that
the filtrace {rom the resin
will drain into a 100C ml
Tolmmetric flask, Pour

800 mi of L% sodium sulfate
sciution througn the resin. .
Keep the resin weighing

bottle filled with solution.




Procedure

9’

lo -

1l.

Code:

@
Issued: Septeamber 13, 1955

TON EXCHANGE RESINS:
[ tric

contd.

Wash the resin with dis=-
tilled water until the volu-
metric flask is filled to the
calibration mark.

Using distilled water, wash
the exterior of tne resin
weighing boitle free of any
sodium sulfate. Place the
resin weighing bottle in an’
cven at 125 C@for L hours.

Remove the weighing bottle 7o
from the oven and place it

in a desiccator to cool for

1 hour.

Weigh the weighing bottle
+o the nearest 0.0001 g
and record the weight.
Mix the contents of the 1000 9.
®l flask and pipet 100 ml

of filtrate inte a 250 ml
Erlenmeyer flask.

Add 80 el of L% sodium
sulfate solution and 20

ul of distilled water to a
250 1 Erlenmeyer flask for
the reagent blank.

a. For cation resins:

Add two drops of 1% phenol-
phihalein indicator to each
fiask and titrate the sample
and the reagent blank with
0.1 N sodium hydroxide to the
first pink color which per-
sists for 30 seconds. Record,
to the nearsest 0,01 ml, the
volume of sodium hydroxide
used for each titratiom,

EXCHANGE CAPACITY
sthod

Hazards Breakdown

a

Wear asbestos gloves when
handling the hot weighing
bottle., @

Follow the directions re-
garding the use of volu-
metric flasks outlined
in the Laboratory Safety
Rules (Section IV-B) of

the Safety Practices Manual,
DPSOP 81.




Code: _ R ol

Issued: September 13, 1955

&

JON EXCHANGE RESINS: EXCHANGE CAPACITY
oiumetric Method

Procedure scontd..z Hazards Breakdown

11. b. For anion resins: o
Add two drops of 1% methyl
orange indicator to each
flask and titrate the sample.
® and the reagent blank with
0.1 N sulfuric acid to the
definite color change from ®
© yellow to orange. Record,
i to the nearest 0.01 ml,
the volume of sulfuric acid
used. ®

Calculations

Milliequivalents per gram of dry resin = A B_ > Cxx i0

where A = volume of reagent required to titrate the sample ali-
quot, mi {step 11)

= volume of reagent required tc titrate the reagent
blank, ml {step 11)

= normality of reagent used to titrate the sample ali-~
quet and the reagent blank

weight of weighing bottle plus sample, g {step 8)

» initial weight of weighing bottle, g (step 2)

= resin salt conversion factor for cation resins = 0,89

or resin galt conversion factor for anion resins = 0.8;,
{ Remark l?a

o Q o
]

Remarks

1. The conversion factors are developed in the memorandum
to D. G. Ebenhack from C. J. Banick, ECA-Resins-l, August
2; 1954, Esasntial Materials File. The factors apply only
to the cation IRA~120 resin and the anion IRA-400 resin.

If other type resins are analyzed, a new set of factors
should be calculated.
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Tssued-  December 21, 1955

10N EXCHANGE HESING: DENSITY
Gravimerric Methode

Referanges

N. A, Lange, "Handbeok of Chemistry," Sth Ed., p. 1767, Handbook
Publichera, Inc.. Sandusky, Ohlc, 1942

‘tations, and Precision

A measured wolume of rein ia weighed and the density is expressed
as grams per milliiliter.

The prscision of the meinod 13 UNKLOWN.

®
1 Graduated cylirder, 100 mi

Reagents and Crem:zals

Nore

Safety Precgations

Inspect all glazswars before and after use for cracks and chipped
ur jagged eages. Remove {rom service any that ie faulty and
immediately al:pose of it in the waste glass ccntainer if it
camrnct be saivaped. Carefully rinse all glassware as soon as

the analy~is 19 complete ard place it in the proper drying area.

Procedurs Hazards Breakdown
1. Weigh & clear, diy, 100 ml 1. Ipspeet all glassware.

graduated cylinder v ine
nearest 0,01 go Rectcrd the
welght.,

2. Fill tne graduated cylirnder 2. GClean up any spilled resins
te +re 100 mi mark with tc remove the hazard of
resiv. Do neb pasxk the resin. slipping.

Weigh tne cyiinder and resin to
the neareat 0.01 g. Rererd

the weight,




® Code: 33 ‘50.-2 v

Issued: December 21, 1955

ION EXCHANGE RESINS: DENSITY
ravimetric Method

Calculations
Density = H—B
where A = waight of graduated cylinder and resins, g

B = weight of empty graduated cylinder, g
C = volume of resin weighed = 100 ml
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ION EXCHANGE RESINS: MOISTURE CONTENT
Gravimetric Method

L ]
References

Memorandum to D. G. Ebenhack from C. J. Banick, ECA-Resins-i,
Auguet 2, 1954, Essential Materials File

Principle, Limivations, and Pre:ision

A weighed sample of resin is drled in an oven at 125 C for
four pours, cooled, and weighed again. From these data the
perc moisture of the resin is calculated on a wet basis.

The recin should not be dried over four hours due to the
posaibility that the resin may be decomposedo

The precision of the method is unknown.

@=duipment,

2 Erienmeyer flasxks, glass-stoppered, 125 ml

Reagents and Chemicals

None
Safety Precautions

Inapect all glassware before and after use for cracks and
chipped or jagged edgea. Remove from service any that is
® faulty and immediately dispose of it in the waste glass
container 1f 1t cannot be salvaged. Carefully rinse all
glasaware as soon as the analysis is complete and place
it in the proper drying area.

Procedure ¢ Hazards Breakdown

In the analysis of a ¢ingle sam-
pie run duplicate determinations.

1. Dry a clean, 125 ml, Brlen- 1, Inspect all glassware.
reyer flask in ar oven at Wear asbeatos gloves when

o 125 ¢ fer 30 minutes. Do handling hot glasaware.
not stopper the flask dering Allow the flask te cool
the drying period. Place the slightly before clesing

flask in a desiccator te ceol
to room Lemperature., Weigh

the flask to the nearest 0.0001
g and recerd the weight.

the desiccator completely.
Transport the deaiccater
in a Desiguard.

Vb
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ION RXCHANGE RESINS: MOISTURE CONTENT

ravimetric Method

Procedure Scontd.) Hazards Breakdown

2. Place approximately 8 g of
resin in the tared flask.
Weigh and record, to the
nearest 0.0001 g, the weight
of the flask and mofpt resin.

3. Dry the resirpi_n an oven at 3. Same as step 1.

125 C for 4 hours. Do not
stopper the flask during

the drying period. Place
the flask in a desiccator

to cool to room temperature.
Weigh and record, to the
nearest 0.0001 g, the weight
of the flask and dry resin.

Calculations

® A-C
Percent moisture = H x 100

where A = weight of the flask and moist resin, g (step 2)

B = weight of the empty flask, g (stef®1)

C = weight of the flask and dry resin, g (step 3)
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Besertlal Materizls Meinogs Code. 3R 30,4

Tasced: December 21, 1955

TON EXCHANGE RESINS: REGENERATION
Method for Anion sins

Beferences

Laboratory Marual of vhe Permutit Ce., 330 West 42nd St., New
Yorx, SRP Bssertia. Materlals File

| ®

i In the determinatilor o the exchange capaclty of used ion

, excnange resins, it {s necessary to first regenerate the

) resin. For anion resinz2, this is done by leaving the resin
| in contast witn a 3% solution of sodium hydroxide: after a
period of L 1/2 hours, hydroxyl iens should have completely
replazed all other anions in the resin., The resin is then
filtered and washed free of exceas base.

i Equipment ®
[ 4 Beakerz, 600 mi
1 Graduated cylinder, 100 ml
2 Stirring bars, Teflon enclosed ®
2 Magnetic stirrers
2 Funpels, filtering, 75 me dlam
. Filter paper, Whatman No. 41
Hydrion pagper
. ®
Reagents and Chemicals
ium hydroxide, 5% by weight (RS 60.0)

Safety Precautions

1, Dilute sodiur hydroxide may cause painful burns on prolonged
or repeated contact. LI any of the scdium hydroxide con~
tacts tne skin. flush vhe affacted area immsdiately with

*n-
w2l

2, Inspect all glassware before and after use for cracks and
| chlrred or jagged edges. Remcve from service any that is
! ® favity and immediately dispose of iy ia the waste glass
container if i< cannot ke salvaged. Carefully rinse all
glassware as soon az the analysls is complete and place
' it in tne proper drying area. ®
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JON EXCHANGE RESINS: REGENERATION
Wettiod for Anion Nesins

Procedure Hazards Breakdown

Perform all regenerations in

duplicate.

1. Place approximately 10 g 1. Inspect all glassware.
of resins in a clean, dry, If any of the sodium hy-
600 ml beaker. Using a droxide contacts the skir,
graduated cylinder, add 200 ml flush the affected area
of 5% sodium@ydroxide.

immediately with water.

2., Place a stirring bar in the
beaker and place the beaker
on a magnetic stirrer,
Gently stir the mixture for

1 1/2 hours. ®
3. Filter the solution through 3. Same as step 1,
Whatman No. 41 filter paper ®
| ® into a 600 ml beaker. Wash
[ the resin with distilled ®

water until the washings

give a pH 6 reaction indicated
by Hydrion paper.

4. Reserve the regenerated
resins for exc e capacity
determinations. (Bssential
Materials Method 3R 50.1,
Ion Exchange Resins: Bx-~

' change Capacity)
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SILICA GEL: DXITERMINATION OF FIMENESS
ieva Tast

Iafersnces
—_———ess

N. H. Furwan and d. &. 3Scott, "Scottls Standard Methods of Chemical
Anaiysis,® St Bd., Vol. II, p. :31.85-16, D. Van Nostrand
Co., Inc., New York, 1952 °

Principle, Limitatvions, ard Precision

A weighed saxrle is placed in the top of a nest of U, S. sieves
equipped with a cover and 3 boltom pan. The sieves are placed
in a Ro-Tap Sieve Shaker and shaken for a specified time. The

residue on 2ach screen is weighed and the percenvage of sample
passing that screen is zalculated.

The precision of the method is unknown.

Squipment
1 Ro-Tap shaker (Es 34.0)
1 U. S. standard sieve, 8" diam., No. 14 mesh
1 U. 3. standard sieve, 8" diam., No. 50 mesh
1 Cover for sieves, 8™ diam
i

Receiver for sleves, 8% diaa

Safety Precautions

Wear leather gloves when placing the sieves in position and when
operating the Ro-Tap shaker. Do not wear dangling jewelry or
loose clething when working near the machine. Stand clear of
the machine during the starting and operating periods. Turn

off the shaker before attempting to uncover the nest of sievas.

Procedure PY Hazards Breakdown

1. Weigah a clean, dry, un-~
damaged, 8" U. 5. 3tandard
Ho. 1: mesh sieve and a No.
%0 mesh sieve to the near-
est 0.1 z. Record the

weight of each sieve. (Re-
sark 1j

-1-




2.

3.

be

5.

80

S.

3S 50.0

Ja"’-m T loa 1956

SILICA GEL: DETERMINATION CF FINENESS

Sieve Test

Procedure g contd.)

Nest the weighed sieves
and recelver so that the
No. 1li, mesh sieve nests
into the No, 50 mesh sieve.

Weigh 50 + 0.1 g of sample
into the No. 1. mesh sieve.
Record the weight.

Hazards Breakdown

shaker.

attach a sieve cover to the
No. 14 mesh sieve and place
the nest of sieves, cover,
and receiver in a Ro-Tap
(Remark 2)

Shake the sieves for ten
minutes.

Uncover the sieves and
disengage the No. li mesh
sieve.

Wear leather gloves wnen
placing the sieves in
position. Position sieves,
receiver, and cover in

a secure manner in the Ho-Tap
shaker. Raise or lower

base plate with the adjustable
bolts on esach side so that

a snug fit is obtained. Ad-
Just the cover rétainer

and spring clip on the base
plate to insure security

of the nest.

Wear leather gloves when
operating the io-h, shaker.
Stand clear of the Ro-Tap
shaker whem starting it

and while machine is in
operation. Do not wear
loose clothing around the -
machirne. . : N )
Turn off the Ro~Tap shaker
before attempting to oncover
the rest of sieves,

Using a soft camel's hair
brush, brush the particles
adhering to the under sur-

faces of the sieve into the

No. 50 mesh sieve,

Weigh the No. 14 mesh sieve
and contents to the nearest

0.1 g.

Repeat steps 6, 7, and 8 for

the No. 50 mesh.
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SILICA GEL: DETERMINATION OF FINENESS

Sieve Test
® 4 .
Procedure Scontd.l Hazards Breakdown
10. Repeat step 2, cover the 10.

Same as steps 4 and 5.
Yio. 14 mesh sieve, place

the nest of sieves, cover,
and receiver into the
shaker and shake the sieves

for 5 minutes, ®
11. Repeat steps 6, 7, 8. and 9 1l. Turn off the Ro-Tap shaker
before attempting to un-
cover the nest of sieves.
12. If the weight of either sieve
changes more than 0.1 g
after the 5 minute shaking
peried, continue to shake
the sieves for 5 minute
intervals until the weight @
of each sieve does not change
more than 0.1 g.
®
Calculations
I. Percent of the sample passing the No. 14 sieve = 100 - A
II.

Percent of the sample passing the No. 50 sieve = 100 - (A + B)

B-S?-szm

where A = percent of residuz on No. 1li mesh sieve

Remarks

1.

2.

B = percent of residue on No. 50 mesh sieve

Cw v(relght of @residue and No. 14 mesh sieve after shaking, g
step 8)

= weight of empty No. 14 mesh sieve, g (step 1)
= original weight of sample, (st.ep 3)

= weight of residue and No. 50 mesn sieve after shaking, g
(step 8)

= weight of empty No. 50 mesh sieve, g (step 1)

(] Mmoo

Examine the screen of new and used sieves for minor defects
and small tears. Do mt use defective screens.

For details of operatiom of the shaker, refer to Labomtox*y
Bquipment method B3 3&.0, Ro-'!’np Mor.
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®

SODIUM HYDROXIDE SAQUMUSE: SODIUM HYDROXIDE
> olumetric Method

References

N. H. Furman and W. W. Scott, "Scott's Standard Methods of
Chemical Anmalysis,”" 5th Ed., Vol. I, p. 804, D. Van Nostrand
Co., Inc., New York; 1939

Principle, Limitations, and Precision

A weighed quantity of sample is vitrated with standard hydro-
chloric acid, using phenolphthalein as an indicator. Barium
chloride is added to the sample before the titration to precipi~
tate the carbonates. Other basic impurities cause arroneous
results but these are not expected to be present in significant
amounts,

The precisicn of the method is unknown.

@
Eguipment
. 1 Smith weighing buret, 10 m @
2 Erlenmeyer flasks, 250 ml
1 Graduated cylinder, 25 ml
1 Buret, calibrated, 50 ml
o
Reagents and Chemicals ®
Barium chloride, 10% by weight (RB 2.2)
Hydrochloric acid, 0.1 N, against primary (BRH 97.9)
standard
Phenolphthalein indicator, 1% (EP 33.0)

Safety Precautions

L]
1, Concentrated sodium hydroxide solution is very corrosive

and may cause painful burns on contact with the skin. When
handling concentrated sodium hydroxide solution in containers
larger than one liter, work in a hood and wear safety
glasses, rubber gloves, a rubber apron, and acid type goggles
or a nitrogpter mask. If any of the sodium hydroxide solu-
tion contacts the skin, flush the affected area immediately
with water,
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SODIUM HYDROXIDE QAQUK)USE: SODIUM HYDROXIDE
olumetric Method

Safety Precautions (contd.

2, Concentrated hydrochloric a%id is very corrosive and may
cause painful burns on contact with the skin. The fumes
of hydrochloric acid are irritating to the ayes and

o respiratory tract. When handling concentrated hydrochloric
acid in containers larger than one liter, work in a hood
and wear safety glasses, rubber gloves, a rubber apron,
and acid type goggles or a niirometer mask., If any of

the hydrochloric acid contacts the skin, flush the affected
area immediataly with water. °

3. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty and immediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinse all

glassware as soon as the analysis is complete and place
it in the proper drying area.

Procedure PY Hazards Breakdown

In the analysis of a single sam-
ple run duplicate determinations.

1. Measure approximately 100 m¢ 1.
of distilled water into a
250 ml Erlenmeyer flask.

Inspect all glassware.

2. Weigh, from a Smith welgh- 26
; ing buret, between 0.3 and

| @ O.4 * 0,000l g of sample

into the flask. The sample
weight is equivalent to 0.20

to 0.26 ml of the liquid

sample.

Wear rubber gloves, rubber
apron, and acid type goggles
when filling the Smith
weighing buret. Clean up
any yills immediately.

3. Add 5 ml of 10% barium chlo-
ride and 3 drops of 14 phenol=
phthalein indicator to the
flask. Swirl the flask until

the solution is thoroughly
mixed.

@
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SODIUM HYDROXIDE SAQUE)USF SODIUM HYDROXIDE
olumetric Methed

Procedure (contd.) Hazards Breakdown
he Titrate the contents of the

flask with O.1 N hydrochloric

acid until the last trace

of pink color has disappeared.

Record the volume of hydro-

chloric acid used to the

nearest 0,01 ml, Apply buret

corrections to this reading.

Calculations
% Sodium hydroxide = ~2-X.5.%C x 100
vwhere A = corrected volume of hydrochloric aﬂd used in the
titration, ml
B = normality of hydrochloric acid
C w

gram-milliequivalent weight of sodium hydroxide

1'383 = 0.04

D = weight of sample, g

@
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SODIUM SUIFITE: SODIUM SULFITE
Volumetric Method

Beferences

"Reagent Chemicals, ACS Specifications," Washington, D. C.,
1950 =]

1. M. Kolthoff and E. B. Sandell, "Textbook of Quantitative

Inorganic Analysis," 3rd Ed., p. 604, The Macmillan Co.,
New York, 1952

Principle, Limitations, and Precision

Sulfurous acid and its salts may be titrated directly with
jodine, but the method is inaccurate because of air oxidation
of the sulfurous acid or its salts during the titration.
Accurate results are obtained when sulfurous acid or its
salts are added to an excess of icdine solution and the
excess iodine Ot,'itra.ted with sodium thiosulfate.

The iodine solution should be stored in a closed container

in a dark place. The iodine soclution should be standardized
before each determination.

The precision ¢f the method is unknown.

o Equipment °

Automatic buret with reservoir, calibrated, 50 ml
Iodine flasks, 250 ml

Transfer pipet, 10 ml
Buret, calibrated, 50 ml
Graduated cylinder, 10 ml

YWY Ve

Reagents and Chemicals

Jodine, 0.1 N, standardized

(RI £0.2)
Sodium thiosulfate solution, 0.1 N, standardized (RS 70.1)
Starch indicator, 0.25% (RS 82.1)
Hydrochloric acid, 10% {RH 97.0)

Safety Precautions

1.

Hydrochloric acid is corrosive and may cause painful
burns on prolonged or repeated contact with the skin.

If any of the hydrochloric acid contacts the skin, flush
the affected area immediately with water.

i




2.

Procedure

In the analysis of a single sam-
ple run duplicate detsrminations.

1.

2.

3.

ba

Safety Precautions Scontd.!

Code: 38 59.0
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SODIUM SULFITE: SODIUM SUIFITS
Volumetric Wethod

Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that
is faulty and immediately dispose of it in the waste
glass container if it cannot be salvaged. Carefully

ringse all glassware as soon as the analysis is complete
and place it in the proper drying area.

Hazards Breakdown

Measure 50 + 0.1 ml of 1. Inspect all glassware.
standard iodine solution from

a calibrated buret into a
250 ml jodine flask. Record,
to the nearest 0.0l ml, the
volume of lodine added.
{Remark 1) Stopper the
flask immediately.

Weigh 0.25 + 0.01 g of the
sample and add it to the
iodine in the flask. Re-
cord, to the nearest 0.0001 g,
the weight of the sample.
Replace the stopper and

swirl gently until all the
sample dissolves. Allow

the sample to stand for §
minutes.

Pipet 10 ml of 10¥ hydro- 3. If any of the hydrochleric
chloric acid into the flask acid contacts the skin,
and titrate with standard flush the affected area
sodium thiosulfate te a immediately with water.
faint straw color.

Add 5 ml of 0.25% starch
indicator from a graduated
cylinder, and continue the
titratien until the blue
color disappears. Record,
to the nearest 0.0l ml,
the total volume of sodium
thiosulfate used. (Re-
mark 1)




N
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SODIUM SUILFITE: SODIUM SULFITE
olumetric Method

Calculations

Percent sodium sulfite LaxB - (CxD]IxE 100

where A = volume of iodine added, ml (step 1)
= normality of iodine

volume of sodium thiosulfate required for the
titration, ml (step &)

= normality of the sodium thiosulfate
gram~millieguivalent weight of sodium sulfite

- 1.26.0; -

F = weight of the sample, g (step 2)

Remarks

10

Apply buret corrections to all buret readings.
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arbi d".net,ric !&ethod

Referenzas

"Reagen: Chemicals, ACS Specirications,™ Wasningten, D. ., 1950

Principie, Limizations, and Precision

Trie chlorlde content is deterwined semi-quantitatively by saxe
m"'irg a welighed sample witn water

8ii

, adding an excess of
iver nitrate to an aliquet cf the va*e* layer, and com~

paring the turbidity with a contmol solution contalning a
krown amount or cnleride.,

This:yarates, cyanides, and other
haicgens Irterfers.
Zquipmenc
1 Weighing buret, 3mith, 10 ml
2

[N e T

Separatory funnel, 125 ml
Transfer pipet; 20 ml
rarsfer pipets, 10 mi
Nessiar tubes, matched, 50 mi
Graduated cy;.:.ndor SO ml
Transfer pipgs, 1 =l
Transfer pips¥, 2 ml

Transfer pipet, 5 ml

&agenta and Chemizals

Nitriz acld, CP, MOy, 70%

(R 44.0)
Chloride standard solutien, O.. mg Cl7/mi (BC 35.3)
S{lver nitrate, 0.1 N (Rs 41.2)

(@]
Safeiy Precautiors

Ccn*em@“d rdtria

sTalL®

rainful burns on contact witn the skin., The fumes of
-da

nivri: a*‘.d are irrlitating to the eyesz and respiratory
tract. Wner handiling soncentrated nitric acid in con-
talnery larger than one liter. work in a hood and wear
safery giaseses, rubber gloves, a rubber apron, and

ci3 vype goggles or & nitrometer mask. If any ef the

nirris actd contasts tne skin;, flush the affected area
immeciately with water.

» asld is very corrcaive and may cause
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Safety Precautions Scom.d= 2

2. Silver nitrate solution is caustic. It is poisonous when
ingested and discolors the skin on contact.

3. @richloroethylens is taxic upon inhalation or prolonged
-or repeated contact with the skin. Work in a well-ventilated

area. If any trichloroethylene contacts the skin, flush
the affected area immediately with water.

4s Inspect all glassware bsfore and after use for cracks and
chipped or jagged edges. Remove from service any that
is faulty and immediately dispose of it in the waste giass @
container if it cannot be salvaged. Carefully rinse all

glassware as socn as the analysis is complete and place
it in the preper drying area.

Procedure

Hazards Bregkdown

In the analysis of a single sam~
ple run duplicate dotemimt“mo

1, Using a Smith weighing buret, l. Inspect all glassware.

weigh 4.0 to 4.1 + 0,01 g Work in a well ventilated
of sample into a 125 ml area. Wash any contacted
separa funnel. 4.0 g areas of the skin with
is equiVilent to approxi- mild soap and water.
mately 2.7 nl.

2. Pipet 20.0 ml of distilled
water into the funnel.

3. Stopper the funnel and 3. When shaking the funnel,
shake the mixture thoroughly

place the index and middle
for “we minutes. Place the fingers of one hand o
funnel in a ring, which is the glass stopper, -@
attached to a ring stand, ing the ring and little
and allow the mixture to fingers and the thumb to
stand for one minute. grasp the body of the
funnel. Hold the stopcock
securely in place with
the other hand. At least
tarice during the shaking
period invert the funnel o
and opem the stepceck
to release the pressure.
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TRICHLOROBTHYLRNE: (WATER SOLUBLE) CHLORIDES
rbidimetric Method

Procedure {contd.)

Hazards Breakdown

Draw of{ and cdiscard the
lower layer. Pipet 10
1 ml of the water layer inte
! 2 350 mi Nessler tube.

Ada about 20 mi of aistilied
wazer to the Nessler tube.

6. Acidify the solution with é.
deric acid ard then add
abour 1 wl in excess., Fil-
ter <he solutien if it is

surbid.

Wear ruvber gloves and
a rubber apron. Work
in a neod. Flood any
contactied areas of the
skir immediately with

TeTs

Te a3 second Nessler tube,
add about 40 ml of distiiled
water, 1 mi of nitric aciq,
and 2 ml =of the chloride

stanua. A solution, 0.1 mg
| C17/=1%

. If any of the acid con-
tacts the sidn, flush
the affected area immedi-
ately with waver.

8. Add ° mi of 0.1 N siiver 8.,
nitrate solution o0 sach
Nessler tubte. Dilute the

solutions to the mark with

If any of the silver
rnitrate contacts the
skin, flush the affected

area immedlately with
distilled water., Sicpper water. Wnen inverting
the tubes ard mix the solu~ the tubes, place the
tisn thoroughly.

index and middle fingers
on the rubber =topper,
| allowing the ring and
[ little fingers and the
’ thumk to grasp the tube.
Never attempt to invert
more than one tube at
a time.

3, Compare tne turtidity of
' tne sample solution with

that of the chlieride standaxd
soluzlion. Report tne cnloride
content of the sample as

less than, equal to; or
greater than 0.01%.
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TRICHLOROETHYLENE: DISTILLATION amx. °

B.oferenc.

SRP Standard Procedure 3P 3.0, Tistillation Range

o
Principle, Limitations, a,sd Precision

Refer to SRP Standard Procedure 3SP 3.0, Distillation Range

Equipment

1 Engler flask, 100 ml

1 Thermometer, AST solvents distillation, B 1 (4O0C-44T)
Range: 72 to 126 C
Distillation range apparatus (2 44.0)

Safety Precautions

‘ 1. Do not use external flames or hot exporsed heating elements
near the receiver of tne distiliation apparatus. Work in a
well ventilated area.

2. Trichloroethylene is toxic when iniffjed or by prolonged
contact with the skin. Wear rubber gloves and flood any
contacted areas with ut‘.

3. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty and immediately dispose of it in the waste glass
container if it cannot be saivaged. Carefully rinse all
glassware as soon as the analysis is complete and place

| it in the proper drying area.

Procedure
Follow Standard Procedure 3SP 3.0, Distillation Range. Record

only the initial boiling poin: (IBP) and the 95% recovery
temperatures corrected to standard barometric pressure.




SRP laboratory Manual Code: 4S 61.2a
Essential Materials Methods . " ’ i i

Iassued: February 2, 1955
SODIUM HYDROSULFIDE: SODIUM HYDROSUIFIDE, SODIUM sumg“
olumstric Meth ‘

Referesnces

[za.na l)(et.hod No. S 50.1-T-3, E. I. du Pont de Nemours and Co.
Inc,

N. H. Furman and W. W. Scott, "Scott's Standard Methods of
Chemical Analysis,™ 5th Ed., Vol. 2, p. 2181, D. Van Nos-
trand and Co., Inc., New York, 1939

"Analysis of Sodium Sulfahydrate," Barium Reduction Corpora-
tion, July 26, 1951

Principle, Limitationa A and gcisign

Using a portion of the sample from which carbonate, sulfite,

and sulfate are removed, the volume of hydrochloric acid re-

‘ quired to completely neutralize the sodium hydrosulfide and
sulfide is determined. Another aliquot of this sample is

then trsated with a solution of hydrochloric acid sufficient
to decompose the sulfide, An excess of iodine is added to
oxidize the hydrogen sulfide which is thus liberated. The

excess of iodine is determined by titration with sodium
thiosulfate.

Since two moles of hydrochloric acid are required to neu-
tralize one of sodium sulfide and only one is required for
each mole of sodium hydrosulfide, and since each of the
reactions liberates one mole of hydrogen sulfide, a con-

venient method for calculating the percent of each present
is availabla,

This method is based on the reactions:
NaHS + HC1 ———gp NaCl + HaS

NapS + 2HCl——» 2NaCl + Hg3

HaS ¢ I3 ———» 2HL + S

2Na,5;03 + Ip —» 2Nal + NazSy40O¢

Sample sizes are selected for a concentration range of 38 to
414 sodium hydrosulfide, The precision of the method is
approximately + 1.0%. :

-1-
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SODIUM HYDROSULFIDE: SODIUM HYDROSULFIDR, 30DIUM SULFIDE
Volumetric Method

° Equiment

® Weighing bottles, 25 ml

Volumetric flasks, 250 ml

Transfer pipets, 25 ml

Graduated cylinder, 25 ml

Filtering funnels, 75 ma diam

Filte~ .«per, Whatman No. 40
Erlenmeyer flasks, 300 ml

Tranafcr pipets, 50 ml

Brlenmeyer flasks, 500 ml

Burets, calibrated, 50 ml

Glass beads L J
Transfer pipet, 10 ml e
® Buret, calibrated, 100 ml

1 Graduated cylinder, 10 ml

 WENDN NEDED

Reagents and Chemicals

Barium chloride, 10% by weight

(RB 2.2)
Hydrochloric acid, 0.1 N, against primary standard (RH 97.9)
Lead acetate indicator paper
Methyl red indicator, 0.1% (RM 40.0)
Sodium hydroxide, 0.1 N, against primary standard RS 60.6)
Hydrochloric acid, 5% by weight 97.0)
Iodine, 0.1 N, standardized

Sodium thiosulfate, O.1 N, standardized
Starch indicator, 0.25%

FEREE
38
N

Safet cautions

1. Scdium hydrosulfide is highly corrosive and poisonous.

Work only in a well ventilated area. If any of the

sodimm hydrosulfide contacts the skin, wash it off
immediately with water.

2. The analysis of sodium hydrosulfide is not to be under—

taken unless a second person is present. He should be
working or stationed at a distance of not less than 10
feet and will immediately make known unusual incident,
then render aid as required, wearing proper safety de-

® vices., In event of hydrogen sulfide gas evolution,

minimum equipment for rendering aid will be an escape
mask.
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SODIUM_HYDROSULF IDE::

SODIUM HYDROSULF IDE, SODIUM SULFIDE
olumetric Hethod e re————

Safety Precautions gcont.d.!

3. §fhe hydrogen sulfide gas evolved on reaction of sodium
hydrosulfide with an acid is toxic. Analysis must there-
fore be performed only in a well ventilated area,

4o Carefully label all sodium hydrosulfide bottles and
working solutions.

5. Inspect all glassware before and after use for cracks
and chlipped or Jagged edges. Remove from service any
that is faulty and immediately dispose of it in the
waste glass container if it cannot be salvaged. Care-
fully rinse all glassware as soon as the analysis is
completed and place it in the proper drying area.

Procedure Hazards Breakdowm

In the analysis of aQ:Lngle
sample run duplicate deter-
minations.

1, Using a weighing bottlse, 1.
transfer approximately 0 g
of sample a clean 250 hydrosulfide contacts
ml volumst flask. Re- the skin, wash it off

cord the weight to the near- immediately with water.
est 0.0005 g. (Remark 1)

Inspect all glassware.
If any of the sodium

2. Dilute the sample to the 2. Follow the directions
calibration mark with dis~ regarding the use of
tilled water. Stopper the volumetric flasks.
flask and invert it several Hold the flask with
times to mix the solution koth hands when in-

thoroughly. Label the varting it.
flask 3olution 1,

3. Using a transfer pipet, add 3.
25 ml of the diluted sample
to a clean 250 ml volumetric
flask. Labsl the flask
Solution 2.

Use a rubber bulb for
suction.




SODIUM HYDROSULFIDE: SO

Code: 48 :.61.2& .
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UM HYDROSULF IDE, SODIUM SULFIDE

Volumetric Wethod i

Procedure ‘ contd, 2

L.

5.

6.

7.

8.

9.

10.

Hazards Breakdown

Add 25 ml of 10% barium be
chloride from a graduated rega the use of
cylinder to Selution 2. voluma®Pic flasks.
Dilute to the calibration Hold the flask with
mark with distilled water both hands when in-
and mix thoroughly. verting it.

®
Save Solution 1 for the

determination of sodium
carbonate.

Allow Solution 2 to stand ®
at least thres hours or

until the barium carbonate,

sulfite, and sulfate pre-

cipitates have settled.

Filter approximately 150 ml
of the material rrepared in
step 6 through Whatman No.

40 filter paper into a clean,
dry 300 ml Erlermeyer flask.

Pipet 50 ml of this filtrate
into a 500 ml Brlemmeyer

flask containing approximately
75 ml of distilled water.

Using a calibrated buret, add
50 ml of 0.1 N hydrochloric
acid. Record, to the nearest

0.01 m1, the volume of acid
added.

Add several glass beads to 10.
the flask. Place the flask

on a hot plate and boil the
solution until it is free of
hydrogen sulfide vapors as tongs to remove the
indicated by moist lead flask from thes hot
acetate paper suspended in plate.

the vapors. {(Remark 2) Al-

low the solution to cool to

room temperature.

Work in a hood.
Place a HOT sign in
front of the hot

Follow the directions

plate. Use gloves or




S0DIUM HYDROSULF IDE:

0DIUM

Procedurs ‘contd. 2

11.

13.

15.

Add 2 or 3 drops of methyl
red indicator. Using 0.1 N
sodium hydroxide, titrate
the excess hydrochloric acid
to the pink end point which
persists for thirty seconds.
Record, to the nearest 0.01
ml, the volume of sodium
hydroxide used.

Add approximately 50 ml of
distilled water to a clsan
500 ml Erlermmeyer flask.

Pipet 10 ml of 5% hydro-
chloric acid into the
flask. Using a calibrated
buret, add approximately
100 ml of 0.1 N iodine to
the flask. Record, to the
nearest 0.0l ml, the vol-
ume of lodine added.

Pipet 50 ml of the carbo-
nate, sulfite, and sulfate
free material prepared

in step 7 into the flask.
(Remark 3)

Titrate the axcess iodine
contained in the flask by
the addition of Q0.1 N
sodium thiosulfate until
a faint straw color is
obtained.

HYDROSULF IDE, SODIUM SULFIDE

Issued: Pebruary 2, 1955

Hazards Brea.kt_im




SPDIUM_ HYDROSULF IDE:

» Procedure (contd.) Hazards Breakdown

16. Add 10 ml of a freshly pre-

Calculat.ions

~

pared starch indicator solu-
tion and continue the titra-
tion to the first disap-
pearance of the blue color.
Record, to the nearest 0.01
ml, the volume of sodium
thioasulfate used.

1. % Sodium hydrosulfide = (A - B) x C
2. % Sodium sulfide = (2B - A) x D
where A= (ExF) - (GxH) -Q

Be (JxK)~ (Lx¥M)
C_leoo
NxR

3 x 100
NxR

o
1

volume of iodine used, ml

normality of iodine

volume of sodium thiosulfate used, ml

normality of sodium thiosulfate

volume of hydrochloric acid used, ml

normality of hydrochloric acid

volume of sodium hydroxide used, ml

normality of sodium hydroxide

original waight of the sample, g
gram-milliequivalent weight of sodium hydrosulfide

- I& = 0.056

Q = correction factor for the thiosulfate content of the
sample = 0.01 (Remark 4)

R = dilution factor for the sample aliquot = 0,02

S = gram-milliequivalent weight of sodium sulfide

= 0.039

gEErRoL=QYH
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SODIUM HYDROSULFIDE: SODIUM HYDROSULFIDE, 30DIUM SULFIDE
Volumetric Method

Remarks

1. As soon as the analysis is satisfactorily completed, empty

all unused technical 40% sodium hydrosulfide into the
sodium hydrosulfide discard bottle located in a hooded
sink., Carefully empty ali other solutions, one at a tims,
into a sink, flushing with generous amounts of water
before, during, and after the operation.

2. If the moist lead acetate paper darkens when held in the

vapors, all of the hydrogen sulfide gas has not been
evolved and further boiling is necessary.

3. Add the sample to the flask on a definite time schedule

so the time interval between the addition of the sample

and the titration will be the same for all determinations.

[bo

This correction is applicable only if the thiosulfate con-
tent is between 0.0 and 0.3%.




1.

2.

3.
be
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Code:

Issued: Janmary 25, 1955

SODIUM HYDROSULF IDR: . .SPECIFIC. GRAVITY
Scmter Wethud

Dana Method No. S 50.la~T, E. I. du Pont de Nemours gd Co. (Inc.)
SRP Laboratory Equipment Method EP 97.1, Pycnometer, Side Arm,
50 ml

Principle, Lilitat.ions. and Precision

A calibrated side arm pycnometer is used to determine the specific

gravity of the sample. Values are reported as specific gravity at
25 C with reference to water at 15.6 C.

» The precision of the method is unknown.

j 1 Pycnometer, side arm, 50 ml, with thermometer (P 97.1)
1 Constant temperature bath

Safot; Precautions

Sodium hydrosulfide is highly corrosive and poisonous. Work
in a well ventilated area. If any of the sodiwm hydrosulfide
contacts the skin, wash it off immedliately with water.

The analysis of sodium hydrosulfide is not to be undertaken
unless a second person is present. He should be ' or
stationed at a distance of mot less than 10 feet will
immediately report any unusual incideat, thean render aid as
required, wearing proper safety devices. In the event of

hydrogen sulfide gas evolution, minimum equipment will be
an escape mi . x.

Clearly label the pycnometer containing sodim kydrosulfide.

The hydrogen sul{ide gas o’olnd on reaction of sodiwm hydro-

sulfide with an acid is toxic. Work in a well ventilated,
acid-free area.
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SODIUM HYDROSULF IDE: SPRCIFIC GRAVITY
canemeter Method

®
Safety Precautions (contd.)

5. As soon as the analysis is completed; carefully empty all
unused technical 4O¥ sodium hydrosulfide into the WHaHS
Discard” bottle iccated in a hooded sink.

6. Inspect all giassware before and after use for cracks and
cnipped or Jagged edges. Remove from service any that is
faulty and immediaiely dispose of it in the waste glass
container if it cannot te salvaged. Carefully rinse all
glassware as soon as the analysis is completed and place
it in the proper drying area.

Procedure Hazards Breakdown

1. Calibrate a 50 mi, side arm l. Inspect all glassware.

pycnometer as outlined in Follow the Hazards outlined
. Laboratory Equipment Me in Part A, Calibration, of

EP 97.1, Pycnometer, Side Laboratory Bquipment Method
Arm, 50 ml, Part A, Calibra- EPF 97.1, Pycnomeler, Side
tion, using 25.0 C for the Arm, 50 =i,
value of T and 15.6 C for
the value of T.,. °

2. Rinse the pycnometer, ther- <. Work in a flame-{ree, well
mometer, and cap with methyl ventilated area. If any of
alcohol or acetoms, and dry the sodiuwm hydrosulfide con-

them in a gentle stream of

clean alr, Follow this with
several rinses using the sam-
ple to be tested. (Remark 1)

tacts the skin, wash it off
immediately with water.

3..Place a 5 cm lengtn of 1/8

in. ID gum rubber tubing
over the side am to act as
a reservoir,

L. Fill the pycnometer with 4. Same as step 2.
the sample to be tested,

5. Insert the thermomeier care- 5. Do no’ apply excess pressure
fully and seat it firmly, when seating the thermometer.

taking care that no air

bubbles ars sntrapped. ®




6.

Te

8.

9.

13.

Code:

611.&' )

Issued: Jammary 25, 1955

S0DIUM HYDROSULF IDE: SPREIFIC GRAVITY
W

Procedure (contd.)

Immsrse the pycnoxster
(until at least half of
the thermometer joint is
covered) in a constant
temperature bath at 25.0 C.

Allow the pycnometer to
remain in the bath until
the pycnometer thermometer,
after correction, shows the

same temperature as that of
the bath.

Grasp the pycnometer by
the thermometsr joint and
lift it from the bath.

Quickly remove the gum
the tip and joint of the
side arm with a dry cloth,
Do mot pull any liquid out
of the side arm capillary.

Place the cap in position.

Observe to make smre that
no air bubbles have col-
lacted around the ther—
mometer.

Dry the outside of the pyc-
Dometer with a clean, lint-
free cloth and alliow the
Fycnometer to come to room
temperature.

Weigh the pycnometer and

sample and record the weight
to the nearest 00001 g.

e e e n =

9.
]

sBmk_duun

If any of the sodium hy~
drosulfide contacts the
skin, wash it off immedi-
ate]’ 'ith “tero
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SODIUM HYDROSUILFIDE: SPECIFIC GRAVITY
rcnometer t

Calculations

Specific gravity of the sample at 25.0C _ A -B
with reference to water at 15.6 C ¢

where A = weight of the pycnometer and sample, g
B = weight of the pycnometer; g

C = weight of water at 15.6 C (refer to Laboratory Eguip-
® ment Method EP 97.1, Pycnometer, Side Arm, 50 ml)

Remarks

1. Th’pycnomober should never be heated above room tempera-

ture. To do so may cause temporary expansion of the glass
with a return to normal only after long standing.
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®
SODIUM HYDROSULFIDE: SODIUM CARBONATE
‘. oimmetric Method

References

. I(hma l;ethod No. S 50.3=-T«2, E. I. du Pont de Nemours and Co.
Ins.

MAnalysis of Sodium Sulfahydrate,” Barium Reduction Corp.,
July 26, 1951

N. Ho Furman and W. W. Scott, "Scottts Standard Methods of
Cherical Analysis,” 5th Ed., Vol. 2, p. 2181, D. Van Nostrand
and Co., Ine., New York, 1939

Principle, Limitations and Precision

Sodium carbonate is determined by pre~ripitation with barium
chloride, isolation of the barium carbonate precipitate,

and titration of this precipitate with hydrochloric acid.

For concentrations higher than 2%, the sample size should
be reduced. The precisicn of this method is unknown.

@
Equipment

Transfer pipet, 100 ml
Graduated cylinder, 25 ml
Erlenmeyer flasks, 300 ml
Filter paper, Whatman No. 40
Filtering funnels, 75 mm diam
Burets, salibrated, 50 ml
Glass beads

IS O S o

Reagents and Chemiocals

Barium chloride, 10% by weight
Silver nitrate, 10% by weight

RB 2
RS &1
. Hydrochloric acid, 0.1 N, against primary standard (RH 97
Mathyl red indicator, 0.1% RM 2?)
RS

Sodivm hydroxide, 0.1 N, against primary standard

e et e e T

-1®
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Safety Pracautions

1.

2

3.

4,

Se

Procedure

Sodium hydrosulfide is highly corfdsive and poisenous.
Work only in a well ventilated area. If any of the so-

dium hydrosulfide coutac‘ the skin, wash it off immedi-
ately with water,

The analysis of sodium hydrosulfide is not to bs undertaken
unless a second person is present. He should be working or
stationed at a distance of not less than 10 feet and will
irmediately report any unusual incident, then render aid as
required, wearing proper safety devices. In the event of

hydrogen sulfide gas svelution, minimum equipment will be
an escape mask.

Clearly label all sodium hydrosulfide bottles and working
solutions.

The hydrogen sulfide gas evolved by the reaction of sodium
hydrosulfide with an acld is toxic. Analysis must, there-
fore, be performed only in a well ventilated area.

Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty and immediately dispose of it in the waste glass
container if it camnot be salvaged. Carefully rinse all

glassware as soon as the analysis is completed and place
it in the proper drying area.

In the analysis oi a single
sample run duplicate deter-
minations.

1.

Using Solution 1 from Bs- l. Inspect all glassware.
sential Materials Method

4S 61.2a, Sodium Hydro-

sulfide: Sodium Hydro-

sulfide, Volumstric Me-

thod, step 5, pipet 100

ml of the sample into a

clean, 300 ml Erlenmeyer

flask.

-2-




Procedure Seontd. 2

2.

& .

4

5e

® Code: 45 6l.h

Issued:

SODIUM HYDROSULF IDE: SODIUM CARBONATE
Volumetric Method

Add 25 ml of neutraX10%
barium chloride solution
te t‘tlaak.

Place the flask on a steam
bath or an slectric burner
at low heat and digest for
thirty minutes.

After digesting, filter off k.

the precipitated barium car-
bonate, sulfide, and sulfate
on a Whatman No. 40 filter
paper. Wash the precipitate
and Erlenmeyer flask with
warm distilled water, putting
all washings through the fil-
ter paper, until the washings
are free of sulfide w

tested with 10% silvewarate
solution. (Remark 1)

Asturn the precipitate and the 5.
rilter paper to the original

flask and add 50-75 ml of hot
distilled water,.

Add, from a calibrated burst,
50 ml of 0.1 N hydrochloric
acid. Record the volume to
the nearest 0.0l ml.

Add a few glass beads to the 7.
flask and boil the solution
on a hot plaie for 10 to 15
minutes t‘xpel the dis-
solved carbon dioxide. .

Allow the solution to cool
to room temperature and add
four drops of methyl red
indicator.

O &z&rda Breakdown

January -20, 1955

Wear gloves or use

tongs to handle the
hot flasks.

Use gloves when hand-
ling the containga of
hot water.

Place a HOT sign in
front of the hot plate
when it 1s in use.

Wear gloves or use tongs
to remove the hot
flask from the hot
plateo




Q

Q

©

Procedure (contd.)

9.

Using a calibrated buren,c;
titrate ths excess hydro-
chloric acid with 0.1 N
sodivm hydroxide to the
pink end point which per-
aists for 30 seconds.

cord,

ml, th

Code: 48 6i.4
Issued: January 20, 1955

SOD IUM_HYDROSULF IDE: SODIUM CARBONATE

" Volumetric Mathoa

.
Hazards Breakdewn
M

9. Upen completion of the anal-

ysie, empty the solution into
the sink. Flush the sink with
coplious amounts of water be~
fcre, duting, and after the

Re - opsratign.
the nsarest 0.0}

olume of sedium

hydroxide rsquired.

olaleylations

4 Sodium carbonate = L‘MLJ%%?&A&?Q. e

where

©

o

velume of hyarochloeris acid added, ml
normality of hydrochleri: ac

vaiume of sodium Jvdroxide requires for the titratjon, mg
rormality of sod®™ hydroxide

gram-milliequivalent weight of sodium carbonate

A

2 m b 0005/
welght of origiral sampls g (see Essential Materials
Method 4S5 61.2a. Sodium Hydresulfide: Sodium Hydro-
sulfide, Vglumetric Msthed, step 1)
dilution f3€tor for sample aliquet = %%) = 0.4

Collect a portion of the filtrate in a test tube and add a
Tew drops of 10% ailver nitrate solution.

If a precipitate

forms, the sulfide ion '2 present .nd further washing ia

necessary.
()

O

o)

o

vl ot men
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Princig_l_e.. Limitations, and gocision

®

l()am l)(othod No. S 50.4-T~1, B. 1. du Pont de Nemours and Co.
Inc.

N. H. Furman and W, W. Scott, "Scott's Standard Methods of
Chemical Analysis,” 5th Ed., Vol. 2, p. 2181, D. Van Nostrand
and Co., Inc., New York, 1939

"Analysis of Sodium Sulfahydrate,® Bariua Reduction Corp.,
July 26, 1951

A portion of sample, from which carbonate, sulfite and sul-
fate are removed by precipitation with barium chloride, is
boiled with magnesium chloride until the sodiua sulfide and
hydrosulfide are completely decompesed.

The sodium thiosulfate remaining in solution is then titrated
directly using a standard jodine solution.

This method is based on the reactions:
MgClz + NagS -y 2HaCl + Mg8

MgS ¢ 2H0 —— Mg(OH)a ¢ HaS
MgCl, + 2MallS ——» 2MaCl + Mg(HS)a
Mg(HS), + 2Ha0 ——» Mg(OH)3 + 2H.S
2Nag530y ¢ Iz —= 2Aal + NaySa0¢

The precision of the method is unknown.
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SODIUM HYDROSULFIDE:

S0D
Volumetric Me

IUM_THIOSULFATE

E

HFONNN NN

Transfer pipet, 25 ml
Volumetric flasks, 250 ml
Graduated cylinders, 25 ml
Filter paper, Whataan No. 4LO
Filtering funnels, 75 mx diam
Erlenxeyer flasks, 300 ml
Transfer pipeta, 100 ml
Erlenmeyer flasks, 500 ml
Buret, calibrated, 50 ml

Reagents and Chemicals

Barium chloride, 10% by weight (RB 2.2)
Magnesiwm chloride, crystals, CP, MgCl; * 6H,0
Lead acetate test paper

Starch indicator, 0.25%
Hydrochloric acid, HCl1, cP, 36%

(Rs 82.1)

Iodine, 0.025 N, standardized (RI 60.1)

Sutat; Precautions

1.

2.

[

Sodium hydrosulfide is highly corrosive and poisonous,
Work only in a well ventilated area. If any of the
sodium hydrosulfide ¢ontacts the skin, wash it off im-
mediately with water.

The analysis of sodium hydrosulfide is not to be under—
taken unless a second person is present. He should be
working or stationed at a distance of not less than 10
feet and will immediately report any unusual incident,
then render aid as required, wearing proper safety de-

vices. In the eveat of hydrogen sulfide gas evolution,
minimum equipment will be an escape malk,

Clearly label all sodiwm hydrosulfide bottles and working
solutions.

The hydrogen sulfide SAS evolved on reaction of sodium
Rydrosulfide with an acid is toxic. Amalysis must,
therefore, be performed only in a well ventilated area.




~Volumeiric

0 s:tet‘ Precautions 5 contd_. 1

it in the proper drying area.

I, In the analysis of a aingle sam-
pie run duplicate determinations,

1. U=aing a transfer pipet, add 1.
25 al of sample to a 250 ml
. volumetric flask containing
approximately 100 ml of dis-
tilled water.

. 2. By means of a graduated cylin- 2.
der, add 25 ml of 10% barium
chloride to the Tlaak. Di-~
lute to the calibration mark
with distilled water. Stopper
the flask and invert it
several times to mix the
solution thoroughly.

3, 4Allow the solution to stand
at least three houra. Fil-
ter about 150 ml of the
solution through a Whatman
No, 40 filter paper into a
clean, dry, 300 ml Erlemmeyer
flask.

4. Using a transfer pipet, add
100 ml of the filtrate to a
500 ml Erlermeyer flask con-
taining approximately 50 ml
of distilled water.

Codes 48 61.5 .
} . Issued: Fabruary 2, 1955

SOBTUM Hmauum 0DIUM THIOSULFATE

5. Inapect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
faulty and immediately dispose of it in the waste glass
container if it cannot be salvaged.
glassware as soon as the analysis is completed and place

Carefully rinse all

Procedure Hasards Breakdown

Inspect all glassware.
If any of the sodiwm
hydrosulfide contacts
the skin, wash it off
immediately with water.

Follow the directions
regarding the use of
volumetric flasks.

Hold the flask with
both hands when invert-
ing it.
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Procedure gcoutd. 2 . Hazards Breakdown

5. Add 25 % 0.5 g of magnesium
chloride to the flask.

6. Place the flask on a hot 6. Place a HOT sign in front
plate and boil the solu- of the hot plate when
1 tion until it is free of

it is in use.
hydrogen sulfide as indicated

by moist lead acetate paper
. held in the boiling vapers.
;' (Remark 1) Continue boil-
: ing for an additional five
minutes,

;L 7. Remove the flask from the Te
hot plate and allow the

; solution to cool to room

j temperature.

Use tongs or wear gloves.
when handling hot glass-~
Ware,

. 8. Using a graduated cylinder, 8. Wear rubber gloves when

: add 10 ml of starch indi- handling concentrated

| cator and 20 ml of concen- acids. If any of the

: trated hydrochloric acid acid contacts the akin,
to the flask., Titrate with . wash it off immediately
0.025 N iodine to the first

with water., Under no
circumstances is the

faint blue color which
persists for one minute.

. solution from step 8
! Record, to the nearest 0.0l - to-he emphie Into the
. ml, the volume of iodine "NaHS. Discard® bottle.
3 consvmed., C

Calculations

% Sodium thiosulfate = A.X B x C x 100

R ———

DxEx?

whare A

= volume of iodine used, ml
B = normality of iodine
C = gram-milliequivalent weight of sodiwm thiosulfate

i3 « 0.1581
238,13 58

D = specific gravity of the sample
B+ volume of swmple used, »l (step 1)
T = dilution factor for semple aligust = 38 - 0




i. If the moist lsad acetate paper dariems whem
boiling vapors, all the hydrogem mmlfide gas
evolved and further boiling is meceesary.




References

Princige. Li-iutionsl and Precision

Equipment

Reagents and Chemicals

——

Dana Method No. S 50.5-T-1, E. I. du Pont de Nemours and Co.

(e

"Analysis of Sodium Sulfide, Determination of Sodium Sulfite,”
Organic Chemicals Dept., Jackson Laboratory, B. I. du Pont de
Nemours and Co. (Inc.)

Barium chloride is added to the sample to precipitate sul-

fites as barium sulfite. The precipitate, which also contains
carbonates and sulfates, is reacted with excess standard iodin.»..
The iodine is reduced in propertion to the amount of mlfite
present and the residual iodine is then titrated with standard

sodium thiosulfate. The result is reported as percent sodium
snlfitﬁo

This method is based on the reactions:
Na380, + Ball, —» BaS0; + 2MaCl

Ba303 + I; + Hy0— Bas0, + ZHI

The ‘mcidon of the method iz unknowm.

Weighing bottles

Iodine flasks, 500 ml

Graduated cylinders, 25 =l

Gooch crucibles, with asbestos mats
Burets, calibrated, 50 ml

NN

Exrinm chloride, 10% by weight (BB 2.2)
Hydrochloric acid, CP, HC1, 36%

I:iine, 0.1 N, standardized (RI 60.2)
Sediwm thiosulfate, 0,1 N, standardized (RS 70.1)
mh mic“or’ 0025’ (” 82.1)
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SODIUM HYDROSUIFIDE: SODIUM SULFITR
“Volumetric .

Sai‘etz Precautions

1. The analysis of sodium hydrosulfide is net to be under-
taken unless a second person is present. He should be
working or stationed at a distance of not less than 10
feet and will immediately report any unusual incident,
then render aid as required, wearing the proper safety

; devices. In the event of hydrogen sulfide gas evolution
minimum equipment will be an escape mask,

2, Sodium hydrosulfide is highly corrosive and poisonous,
Work only in a well ventilated area. If any of the sodium

hydrosulfide contacts the skin, wash it off immediately
with water,

3. Clearly labei all sodium hydrosulfide bottles and working
; solutions as indicated in the procedure.

4. As soon as the analysis is completed, carefully empty all
unused technical LO% sodium hydrosulfide into the "NaHS
Discard” bottle located in a hooded sink, Carefully
rinse all other solutions, one at a time, into a sink,
flushing the sink with coplous amounts of water before,
during, and after the operation.

5. Inspect all glassware before and after use for cracks and
chipped_or jagged edges. Remove from service any that
is faul®y and immediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinss all
glassware as socon as the analysis is completed a.ndchco
it in the proper drying area.

Procedure

Hazards Breakdown

In the analysis of a single sam-
ple run duplicate determinations,

i 1. Weigh approximately 5 g of 1. Inspect all glassware. If
: sample and add it to a clean, any of the sodium hydrosul-
500 ml glass-stoppered iodine fide contacts the akin,
flask containing approximate- wash it off immediately

1y 50 ml of distilled water. with water.

Record the sample weight to

the nearest 0.0005 g.




2.

3.

L.

5.

6.

Code: 48 61.6
Tovued: Pebranry 15, 1955

Slowly add 25 ml of 10% 2,
barium chloride reagent.

Stopper the flask and in-

vert it several times to

mix the solution thoroughly.

Allow the solution to stand
at least 3 hours or until the
barium sulfite, sulfate and
carbonate have settled.

Filter off the precipitated
barium sulfite, sulfate, and
carbonate on a Gooch crucible
contalning a previously
prepared fine asbestos mat.

Wash the iodine flask with
four 10 ml portions of hot
distilled water, putting
all washings through the
crucible, (Remark 1)

Return the precipitate and
the asbestos mat to the
iodine flask.

Dilute the conteants of the 7.
flask to approximately 250

al with distilled water,
Immediately add, from a

buret, 50 ml of O.1 N

iodine and 25 ml of con-

centrated hydrochleric

acid. Record, to the near-

est 0,01 m)l, the volume of

iodine added.

-3~

Follow the directions
regarding the use of
volmmetric flasks.
Hold the flaask with
both hands when in-
'.niu it.

Wear rubber gloves when
handling concentrated
acid. If any of the
acld contacts thes skin,
wagh it off immediately
with water.




Procedure ‘ contd. 2

8. Stopper the flask and allow
the solution to stand, with
occasional swirling, in a
cold water bath in the dark
for one hour.

9. Titrate the excess iodine in
the flask with 0.1 N sodium
thiosulfate until a straw
color is obtained. Then add
10 ml of a freshly prepared
starch indicator solution
and continue the titration
until the blue color dis-
appears. Record, to the
nearest 0.01 ml, the volume
of sodium thiosulfate re-
qQuired.

Galoulations

% Sodium sulfite = aMAXB) - :x

Hazards Breakdown

9. When the titration is
completed, empty the
flagks into a sink,
flushing the aink with
copious amounts of water
before, during, and
after the operation.
Keep this solution away
from all other solutions
containing sodium hydro-
drosulfide.

x B x 100

where A = volume of iodine added, IJ.

B = normality of iodine

C = volume of sodium thiosulfate used, ml
D = normality of sodium thiosulfate
E = gram-milliequivalent weight of sodium sulfite

B

F = weight of sample, g

Remarks

1. Sodium sulfite is slightly water soluble. Therefore,
washing of the precipitate must be kept to a minimum.
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SULFURIC ACID: CONCENTRATION
© "Baumd” Hydrometer Method

References

N. H. Furman and W. W. Scott, "Scott's Standard Methods of
Chemical Analysis," 5th Ed., Vol. II, p. 2205, D, Van Nos-
trand Co., Inc., 1950

4 N. A. Lange, "Handbook of Chemistry,” 8th Bd., p. 1109, 1178,
| Handbook Publishers Inc., 1952

Principle. nggcns. and Precision

The specific gravity of sulfuric acid is a convenient measure
of its concentration. In this procedure the specific gravity
; in terms of degrees Baumd is measured by means of a Baume
, hydrometer at 25 C. If desired, the percent sulfuric acid
' at 15.6 C can be determined from this reading by referring to

Graph I, which relates concentration at 15.6 C with degrees
Baune”at 25 C.

The precision of the method is unknown.

nt

Hydrometer jar, 250 ml

Hydrometer, Baume) Fisher No. 11-540, range S4-65 degrees
Hydrometer, Baund, Fisher No. 11-540, range 64-72 degrees
Thermometer, 0-110 ¢ :

Stirring rod, Pyrex, 12 in. long

o
a1
o el el

Safety Precautions

1. Concentrated sulfuric acid is very corrosive and may cause
painful burns on contact with the skin. When handling con-
centrated sulfuric acid in containers larger than one
liter, wear safety glasses, rubber gloves, a rubber apron,
and acid type goggles or a nitrometer mask. If any of

the sulfuric acid contacts the skin, flush the affected
area immediately with water,

2. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from service any that is
' faulty and immediately dispose of it in the waste glass
container 1f it cannot be salvaged. Carefully rinse all
glassware as soon as the analysis is complete and place
it in the proper drying area.
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SULFURIC ACID: CONCENTRATION
Baume’ Hydrometer Method -
Procedure Hazards Breakdown
1. Add approximately 200 ml 1. Inspect all glassware.

of sample to a clean, dry
250 ml hydrometer jar.

Immerse the hydrometer jar
in a constant temperature
water bath at 25.0 C s0 that
the water level is above

the sample level. At fre-
quent intervals, slowly
stir the sample with a
glass stirring rod.

Wait 15 minutes for equilib~
rium to be attained. Check
the temperature of the sam—
ple with a clean, dry ther-
mometer to make certain that
it has reached 25.0 C.

Remove the jar from the bath.

Slowly immerse a clean, dry
Ba hydrometer in the
liquid to a depth slightly
greater than that at which
it floats, and then allow
the hydrometer to float
freely. (Remarks 1 and 2)

Center the hydrometer in
the sample by spinning the
hydrometer slightly. Do
not read the hydrometer if
it is touching the walls
of the jar. De sure there
are no air bubbles in the
sample.

2.

3.

Code: 4S 62.1a

Issued:. Jul‘,y 6.195h -
Revised: October 21, 1955

Wear rubber gloves with
roughened palms and fingers,
a rubber apron, and fore~
arm covers.

Do not allow water to
come in contact with the
sample. Support the hy-
drometer jar to prevent
spilling.

The thermometer must be
dry. Rinse the thermometer

and stirrer with water after
use.

The hydrometer must be
dry. Clean up.any 'spills
immediately. Flush any
affected areas of the
skin immediately with
water.




SULFURIC ACID: CONCENTRATION

um drometer Method
® o
F Progedure (contd.) Hazards Breakdown
7. With the eyes level with 7. Hinse the hydrometer

the surface of the sample,
read the value on the Baume”
scale at the underside of
the surface. Record this
reading as degrees Baume”

with water immsdiately
after use.

8. Check the temperaturs again 8.

The thermomster mast
to be sure it is at 25.0 C.

be dry. Rinse the ther-
mometer after use. After
the analysis is complete,
slowly pour the sample in-
to a sink, flushing the
sink with large ameunts
of water before, during,
and after the operation.
Allow the water to run
for about 5 minutes

after pouring.

9. If desired, the percent sul-
furic acid at 15.6 C can be
obtained from Graph I.

1. If a Baume hydrometer is not available, a spec

hydrometer may be used.
be converted to a Baumd

| ific gravity -
The specific gravity reading cam
reading by means of the follewing

equation:
Degrees Baume = 15,5 - mcﬁ}f‘gzgnﬂft_y
2. If the

expected concentration of the sample is leas than
3 65 degrees Baumd, use a hydrometer with a 54-65 degree

. range. If the expected concentration exceeds 65 degrees
Baume; use a hydrometer with a é4-72 degree range.
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CHLORIDE: QUALITATIVE DETERMINATION
References

I. M. Kolthoff and E. B. Sandell, "Textbook of Quantitative

Inorganic Analysis,” 3rd Ed., p. 303-308, The Macmillan Co.,
New York, 1952

Principle, Limitations, and Precision

The sample containing chloride is dissolved, acidified with
nitric acid, and precipitated with an excess of silver nitrate.

The formation of a white precipitate, silver chloride, indicates
the presence of the chloride ion.

Ag* + C1™ —) AgCl

Anions suchk as bromide, iodide, thiocyanate, cyanide, ferro-
cyanide, ferricyanide, sulfide, and thiosulfate, must be

absent, since these anions form insoluble silver salts in
dilute nitric acid.

U L-19}

2 Beakers, 100 ml
1 Graduated cylinder, 25 ml
1 Dispensing buret, 50 ml

Reagents and Chemicals

Nitric acid,CP, HNO,, 70%

Silver nitrate, AgNO;, O.1 N (RS 41.2)

Safety Precautions
1. Concentrated nitric acid is very corrosive and may cause
painful burns on contact with the skin. The fumes of
nitric acid are irritating to the eyes and respiratory tract.
When handling concentrated nitric acid in containers larger
than one liter, work in a hood and wear safety glasses,
rubber gloves, a rubber apron, and acid type goggles or
a nitrometer mask., If any of the nitric acid contacts the
skin, flash the affected area immediately with water.




Sogo: 28 2.3
Tosmed: Bovesbor 3, 1955

2. Silver nitrate solution is caustic. It is poisonous when
ingested and discolors the skin on comtact.

3. Inspect all glasssare before and after use for cracks and
chipped or jagged edges. Remove frem servics any that ie
faulty and immediately dispose of it in the waste glass
ocontainer if it cannot be salvaged. Carefully rinse all

glasmare as soon as the analysie 1s complete and plase
it in the proper drying area.

Zreqedure

In the analysis of a single sam=
ple min duplicate determinations.

1. Weigh, on a triple beam bal- 1. Inspect all glassmsare.
ance, approximately 1.0 g

of the sample into a 100 ml
beaker.

2. Diseolve the sample in 50
nl of distilled water.

3. Add 5 ml of nitric acld, stir 3.
the solution, and then add
10 nl of silver nitrate.

Wear rubber gloves. If
any of the solutiems oon~
tact the ekin, flush

ko A white precipitats oonfirms
the presence of chloride.
Repert the chloride as present
or absent.
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THON
Colorimetric, Thioglycellic Acid

References

F. D, Snell and C, T. Snell, ™Colorimetric Methods of Analysis,” ,
3rd Bd., Vol. II, p. 757, D. Yan Nostrand Co.;, Inc., New York, 1951

Principle, Limitations, and Precision

g Tnioglycollic acid reacts with ferrous and ferei: iron to pro-
; duce a reddish~purple color proportional to the ceacentration
3 when the conceniration is between 0.02 and 0.2 ng in a final
! volume of 50 mi, The color is stable in artificial light for
12 hours and is not affected by concemtration of reagents
1 or pH within wide limity. More than 10 P of copper in
the final volume causes bleaching. Citric acid prevents the
precipitatien of aluminum in the smmoniacal seletion. The
rangs of the method is from 0.62 to 0.z mg of iren.

The preciaion af the method is unknown.

Equipment
For tion of Standard Curve

Volumetric flasks, 50 ml

Transfer pipet, 1 ml

Transfer pipet, 2 ml

Transfer pipets, 3 ml

Tranafer pipet, 4 ml

Transfer pipets, 5 ml

Spectrephotometer, Beckman Model B (B3 68.0)
Absorptien cells, 10 am light path

W N

'y

or gis of o

Volumetric flaska, 50 mi
Transfer pipet, 10 ml
Transfer pipets, 5 ml
Transfer pipet, 1 ml
Bydrion paper

Transfer pipet; 3 ml
Spectrophotometer, Beckman Model B (BS 68.0)
Absorptien cells, 10 mm light path

R RPN
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IRON
Colorimetric, Th loglycollic Aeid.

Reagents and Chemicals
Iron standard solution, 0.02 mg Fe/ml

(BRI 70.5)
Amonium citrate, 10% by weight (RA 64.1)
Thioglycollic acid, 8% by volume, basic (RT 20.1)
Ammonium hydroxide, 20% by volume {RA 75,0)
Hydrochloric acid, 20% by volume °® (BH 97.0)

Safety Precautions

1. Dilute ammonium hydroxide or hydrochloric acid may cause
painful burns on prolonged or repeated contact with the
skin, Work in a well ventilated area or hood when hane

dling dilute ammonium hydroxide cr dilute hydrochloric acid.
If any of the solution contacts the skin, flush the affected
area lmmediately with water.

2. Inspect all glassware before and after use for cracks and
chipped or jagged edges. Remove from sorvice any that is
faulty and immediately dispose of it in the waste glass

. container if it cannot be salvaged. Carefully rinse all

glassware as soon aas the analysis is complete and place
it in the proper drying area.

Procedure Hazards Breakdown

A, Preparation of Standard Curve

1. Prepare a series ef iren 1.
standard solutions containe
irls 0002, OQO‘Q, 00063 05108’
0.10, and 0.12 mg of iron
b’ pipeti.ng ls 2; 3, 4, 5»
and 6 ml of the iron atandard
solution, 0.02 mg Fe/ml,
into six 50 ml volumetric
flasks. These will be the
standard reagent sclutions.

Inspect all glassware.

2. Prepare a standard blank
by pipeting 6 ml of the
iron standard solution, 0.02
mg Fe/ml, into anmother
50 ml volumetric flask.




IRON

‘ Procedurs ‘com,doz
il A <«

Pre tion of Standa’Curvo

3. P:Qars a reagent reference and
a miscellaneous reagents

vlank by adding approxi-
mately 10 ml of distilled
water to tws, 50 ml volu-
metric flasks,

Q.

Add 5 ml of 104 ammonium Lo
citrate to all flasks.
(Remark 1)

5. Pipet 3 ml of 8%%10— 50

glycollic acid into the
standard reagent solution
and the reagent reference.

Dijute all flasks to approxi~ 6.
matsly 30 ml with distilled
water, add 5 ml of 20%

ammonium hydoxide, and mix
thoroughly.

Using a spectrophotometer
(Remari 2), measure the ab-
sorbanclies of the standard
reagent solutions againat

the reagent refersnce, using
cells wit) 10 mm iight path,
& wave lengih of 535 mp, and
a sensitivity of 2, Record
the readings as the observed
abgorbgneles of the standaxd
reagerfgsoiutions,

Using a spectrophotometer and
the same cell arrangement and
conditions stated in step 7,
measure the absorbancy of the
standard slank against the
xiscellanscus blank. Recerd
the reading as the ebserved
abserbancy ¢f the standard
blank. '

Issueds N,atéuber 16, 1955 =
zolorinetric N fﬁioglycollic Azid

Hazards Breakdown .

If any of the soclution con-'
tacts the skin, flush the

affected area immsdiately
with water.

Same as step 4.

Same as step 4. Follow
the directions regarding
the use of volumstric
{flasks outlined in the
Laboratory Safety Rules
(Section IV-B) of the
Safety Practices Manual,
DPIOP 81,




©
IRON

Colorimetric, ﬁioglyco]lic Acid @

< Procedure ‘ contd, 2

A. Preparation of Standard Curve
9. Obtain the true absorbancies

10,

BU

In

of the standard reagent so-
lutions by subtracting the
observed absorpancy of the
standard blank from the ob-
served absorbancies of the
standard reagent solutions.

Plot, on standard graph
paper, the true absorbancles
of the standard reagent so-
Jutlons against the con=-
centratjons of the standa )
reagent?solutions.

Ana

the analysis of a single sam-

ple run dup.late determinations.

1,

2.

3.

Prepare a sampie reagent so-
lufion and a sample blank

by pipeting an aliguot of
sampleZontairing 0.02 to
0,12 mg of iron inte two,
clean; dry, 50 mi voiumetric
flasks.

Prspare a reagent reference
and a miscellanecus reagents

Code:

lasued: No@bor 16, 1955

SP

al

Hazards Breukdown

©

1. Inspect all glassware.

blank by adding approximately

10 ml of distilled water to
two, clean, dry, S0 ml volu~
metric flasks,

Pipet 5 mli oy 10% ammonium
citratg into all flasks.
(Remark 2)

Gy

&)
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Colorimetsic, Thioglycollic Acid

Pracedure (contd.)

Analysis of Sample
Dilute eacifflask to approxi-
mately 30 with distilled
water. Using 20% ammonium
hydroxide or 20% hydrochloric
acid, adjuat the pH of each
soluticn to approximateliy

7. as indlcated by Hydrion
paper.

Add 3 al of 8% thioglycollic
acid to the sample reagent
solution and the reagent
reference. Mix well and
add 5 ml of 20% ammonium
hydroxide to all flasks

to develop the color.

Using a spectropnoiometer
(Remark 2), measure the ab-
sorbancy of the sample reagent
solution against the reagent
referezce, using cellia with
a 10 mm lignt patn, a wave
length of 535 mu, and a
senslitivity of 2. Record
the reading as the observed
absorbarcy of tne sample
reagent solution.

Using a spectrophotometer

and the same cell arrangement
and conditions as stated in
step &, measure the absorbancy
of the sample blank against
the miscellaneous reageuts
blank. Record the reading

as the observed absorbancy

of the sample blank.

Hazards Breakdown

be

5.

If any of the solution con-
tacts the skin, fiush the

affected area immediately
with water,

Same as step 4. Follow
the directions regarding
the use of volumetric
flasks outlined in the
Laboratory Safety Rules
{Section IV-B) of the

Safety Practices Manual,
DPSOP 81.
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IRON
Colorimetric, Thioglycollic Acid

Procedure (contd.) zardy B

B, A s of &

8, Obtain the true absorbancy
of the sample reagent solution
by subtracting the observed
absorbancy of the sample
blank from the observed ab-
sorbancy of the sample
reagent solution.

9, Using th,sundard curve,
determine the weight (mg)
of iron corresponding to
the true absorbancy of the
sample reagent solutien.

Calculations

nm-ﬁ%
CxDx

where A = welght of iron from standard curve, mg
B = volume to which the original sample was diluted, ml
C = welght of sample; g
D = volume of aliquot taken for analysis, ml (step 1)

1. If the standard curve is to be used for samples that do
not contain aluminum, omit the addition of ammonium citrate.

2, Fer details of operation of the spectrophotometer, refer

to Laboratory Bquipment Method XS 68.0, Spectrophotometer,
Baciman Model B,

3, 1f the sample does ot contain aluminum, omit the addition of
ammonium citrate.
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NATER INSOLUBLES
Gravimetric Method

References

HW=12866, Hanford Works Laboratory Manual, Bssential Materials
Method ESI~la

Princiglel Limir.at.ionsl and Precision
®

® A weighed quantity of sample is dissolved in a definite volume
of water under specified conditions. The amount of residue
remaining after filtration is a measure of water insoluble.
material in tne sample. The precision of the method is urknown.,

L J
Equipment
2 Beakers, Pyrex, 250 ml
1 Graduated cylinder, 100 ml
2 Watch glasses, 3.5 in. diam
2 Crucibles, sintered=glass, fine~porosity, 30 ml
1 Filter adapter for Gooch crucible
2

Filtering flasks, Pyrex, 500 ml

Safety Precautions

l. Observe all precautions pertaining to the material being
analyzed.

2. Inspect all glassware pefore and after use for 2racks

and chipped or jagged edges. Remove from service any
that is faulty and immediately dispose of it in the
waste glass container if it cannot be salvaged. Care=-
fully rinse all glassware as soon as the analysis is
completed and place it in the proper drying area.
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WATER INSOLUBLES

Gravimet
Procedure

I!hme analysis of a single
sdmple, run duplicate deter=
minations,

1. DUry a clean, fine porosity,
sintered-glass crucible
for one hour ir an oven
at 105=110 C. Allow it
to cool for 30 minutes in
i desiccator and then

weigh to the nearest
0.0001 g.

2. Weign the specified amount
of sample into a 250 ml
veaker. (Remark 1)

3. Add the specified amount of
hot distilled water to the
beaker. (Remark 2)

L. Cover the beaker with a
watch glass and heat the
solution on a steam bath
for one hour. (Remark 3)

5. Insert a filter adapter in
a filtering flask, which
is connected to a vacuum
line through a trap, and
place the tared crucible
in the adapter. Apply a
gentle suction and pour
the sample solution inte
the crucible,

ric Method

Hazards Breakdown

1. Inspect all glassware for
cracks and chips. Dispose
of faulty equipment in
the waste glass can. Use
tongs when placing the
crucible in and removing
*h= cricible from the
oven. Use a Desiguard
wher: transporting the

d.siccator to the balance
room.

3. Handle the container of
hot water with asbestos

gloves or with beaker
tongs.

4. Use tongs when removing
the rings from the top
of the steam bath.

5. Inspect all glasgware
to insure that it is
fit for vacuum work.

-2=




Procedure (contd.)

Code:
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WATER INSOLUELES

Gravimetric Method

6.

Te

Hazards Breakdown

Rinse the sample oeaker 6o
six times with 10 ml pore

tions of hot distilled

water and pour the rins-

ings into the crucible.

Dry the crucible and con- 7.
tents for one hour in an
oven at 105110 C. (Re=
mark 4) Allow it to coof'
r 30 minutes in a desic=-
cator and then weigh to
the nearest 0,000l g.

Calculations

% Water insolubles = (A =B) x 100

c

Handle the container of
hot water with asbestos

gloves or with beaker
tongs.

Use tongs when placing
the crucible in and re~
moving the crucible from
the oven. Use a Desi=
guard when transporting
the desiccator te the
balance room.

where A& = weight of crucible and residue, g

Remarks

1.

2.

Lo

B = weight of empty crucible, g

C = weight of sample, g

The accuracy with which the sample must be weighed will
be given in the procedure for the particular essential

material to be analysed,
made to the nearest 0.0001 g.

All other weighings should be

The exact amount of water to be added will be given in
the procsdure for the particular material to be analyzed.

For many materials, a one hour digestion peried is not

necessary.

Specific instructions will be given under the

particular essential material involved if a different

digestion period is necessary.

For soms materials, other drying temperatures are desirable,
Specific instructions will be given for these materials.
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Standari Frocedurss
Issued. November L, 1955
DISTILILATION BANGE
Referencas

A3 3tandards, Fart 3, D 36-50, D 216-40, D 1078-45T, Pnila-
delonia, Pa,, 1G4

Plnstruction 3ookle: Por Use Wi:n Princo Fortin Type Barometers",

alog No. 33, Precision Thesmometer and Instrument Co., 1434
Brandrwine 5t., Pniladelpnia 20, Pa.

~-

D -

Limitations, and Precision

The emperature or temperature range a% which the sample distills
is determined under carefully standardized conditions. The given

tonditions are empirical and must be closely followed. The
matnod is aprlicable to all solvents and thinners provided the
roper equipment is used in accordance with the AST™ methods
isted above., The method for tne particular material to be

ested specifies the proper flask, thermcmeter, and conditions

to b2 used. This standard procedure outlines general conditions
applicable to all AST™ distillations.

b3

ot

Distillation range apparatus (B 44.0)

Safety Precautions

.. Observe all safety precautions involved in handling the
particular material to be distilled. Work in a well
ventilated, flame-free area.

- Inspect all glassware before and after use for cracks and
cnipped or ‘agged edges. HRemove from service any that is
faulty and immediately dispose of it in the waste glass
container if it cannot be salvaged. Carefully rinse all

glassware as soon as the analysis is complete and place
it in the proper dirying area.
Procegure Hazards Breakdown
-« 3wab the inside of the con- 1

1. Inspect 1ll glassware.
dear leatner gloves to
:lean the condenser,

denser tube clean and dry
with a soft, lint-free cloin
attacnhe! 1o the end of a wire
or rod.

-l-
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Procedure (contd.) Hazards Breakdown

2. Fill thne condanser bath
with enough aistilled water
to cover the comndenser tube.
Maintain a temperature of 10
to 20 € througnhout the
distillation by adding wara
or cold distilled water as

needed .

3. Shake the sampis until it 3. When mixing the sample re-
is thoroughly mixed. Allaow move the stopper or cap
any sepsarated vater or cloud- at intervals to allow ex-
iness to settle. TFilter panding gases to escape.

approximately 200 al of clear

sample through rapid soft,

filter paper into a clean

250 ml beaker. Cover the _
funnel with a watch glass o
while the liquid drains.

4. Measurs 100 r 0.5 =l of
I the sample into a clean,
- dry 100 nl graduated cyl-

inder., Transfer the sample

i 10 a cool, clean, dry dis-
tillation flask of the
. size specified in the pro-
cedure for the material to
be tested. Do not permit
any liquid to flow into
the side arm of the flask.

. 5. Place the graduated cyl-

3 inder, which was usad to
measure the sample, under
the lower end of the con-
denser tube to receive the
distillste.




T

8.

9.

10,

Procedurs g contd. 2

6. Select the specified partial 6. Use leather gloves when

Apply heat to the flask at

a uniform rate so that the
first drop of the distillate
falls from the condenser

in not less than five and
not more than 10 minutes.
Avoid major changes in the
heating rate. {(Remark 2)
Read, to the nearest degres,
the temperature of the dis-
tillation thermometer when
the first drop of distillate
falls from the end of the
condenser tube.
reading as the initial boil-
ing point (IBP).

When the distillation begins,
position the inner wall of
the receiver against the

tip of the condenser and
allow the condensate to flow
down the walls of the re-

Code:  33P 3.0

Issued: November 4, 1955

DISTILIATION RANGE

Hazards Breakdown

jmmersion thermometer. In- boring the corks and when
sert the thermometer into the inserting the thermometer
neck of the flask through a and side arm in the corks.

tight-fitting cork stopper
so that the upper end of the
thermometer bulb is on a
level with the bottom of

the vapor-outlet tube (side
arm) at its junction with
the neck of the flask. The
thermometer should be verti-
cal and centra]. located in
the neck of the flask.

Mount the flask in the heater 7. Same as step 6.
opening of the apparatus so
that the neck of the flask
1s vertical and the side
amm extends through a tight-
fitting cork stopper 1 to 2
in. into the condenser tube.
(Remark 1)

Record this
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DISTILIATION RANGE

Procedure (contd.) Hazards Breakdown
11. Adjust the rate of heating
s0 that the distillation
proceeds at a rate of L to
5 ml per minute (about 2
drops per sescond). Make
no further adjustment in the
rate of heating during the
coursfof the distillation.
The rate of heating may be
increased only when more
than 5 minutes are required
to bring over the last 5
ml of the distillate and

‘ reach the end point (EP).
i (Remark 3)

12. Record, to the nearest de-
gree, the temperature read-
ings of the distillation
thermometer when 5%, 10%,

, each additional 10% up to

| and including 90% and 95%

. of the sample has distilied
over. (Remark 4)

13. Record, to the nearest de-

gree, the temperature read-

ing of the distillation

] thermometer at the instant
the last drop of liquid
evaporates from the bottom
of the distillation flask.

® This is the dry point (DP).

Disregard any liquid cling-
ing to the side of the

| flask.

14. When testing crude materials,
continue the distillation
and record, to the nearest
degree, the temperature at
the decomposition or end
point (EP). When the tem-
perature begins to fall,

. discontinue the heating.
: {Remark 3)
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DISTILLATION RANGE

Procedure (contd.) Hazards Breakdown
15. Record, to the nearest ml,
the total volume of the
distillate collected in the
receiving graduate as the
i . recovery. The recovery must
| not be less than 974 for
materials with a boiling
range of about 10 degrees
or less;, and not less than
954 for wide-boiling refined
products and light oils.
Otherwise, the test must be
repeated.

16. Allow any liquid remaining 16.
in the distillation flask

'_ at the end of the test to

: cool to room temperature.

' Transfer the cooled liquid

to a small cylinder graduated .

in 0.1 ml divisions. Record

the volume as residue.

Allow the distillation
flask to cool before
dismantling the sst-up.

17. Using a barometer, record,
to the nearest 0.1 mm, the
barometric pressure. Record,
to the nearest 0.5 C, ths
room temperaturs.

Calculations

I. Using the following equations, correct the recorded tampera-

ture readings to standard barometric pressure. (Remark 5)

Corrected temperature, degrees centigrade = A + B
B = 0.00012 x {760 - C) x (273 + A)
C=D- (BE) -~ (F)

where A = recorded temperature, degrees centigrade (Remark 6)
B = correction to be added algebraically to the recorded
temperature, degrees centigrade
C =

barometric pressure corrected for temperature and
gravity, mm
. D = recorded barometric pressure, mm (step 17)

temperature correction from table corresponding to the
barometric pressure and the room temperaturs, degrees
centigrade, (Remark 7)

gravily correction from table corresponding to the lati-
tude and barometric pressers - o.a (nm.rk 8)
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DISTILLATION RANGE

Calculations (contd,)

II. Using the following equation, calculate the distillation
loss of the sample.

Distillation loss, ml = 100 - (G 4 H)

where G = volume of residue, ml {step 16)
H = volume of recovery, ml (step 15)

1. For low boiling materials, cool the heating unit to room
temperature before beginning the distillation.

2. The sample must be heated uniformly to prevent supsrheating.
Application of uniform heat will give a more accurate initial
b‘.ling point (IBP).

3. The end point (EP) is the maximum temperaturs obaerved
during the distillation.

L. In some cases, only certain readings need to be taken as
directed in the procedure for the particular material being
tested.

5, Temperature corrections to standard barometric pressure
need not be made unless directed in the procedure for the
particular material being tested.

6. Apply thermometsr corrsctions to all temperature readings.

7. The tables used in the calculations may be found in the
Instruction Booklet listed in the reference seetiorbof
this procedure.

8. The gravity correction factor 0.8 applies only for latitude
. 3, and a barometric pressure of 7,0-760 mm. Should the
barometric pressure fall below 740 mm, a new correction

factor must be obtained from the table.




SRP laboratory Manual Code: 3SP 9.0
Standard Procedures

Issued: September 16, 1954

RESIDUE ON EVAPORATION
ra tric h

Refered@s °

"Reagent Chemicals, ACS Specifications,® ACS, Washington, D. C.,
1950

@
Rosin, ™Reagent Chemicals and Standards," D. Van Nostrand Co. N
Inc., New York, 1939

Principle, Limitations, and Precisien ’

A representative sample is evaporated to dryness in a platinum
dish. The residue, consisting of non-volatile solids, ia then
dried to constant weight in an oven. The weight of residue

obtained is expressed as a percentage of the original material.
The precision of the method is unknown.

uipment

2 Rvaporating dishes, platinum, 50 or 100 ml

Safety Precautions ®

@ 1. Observe all precautions pertaining to the material being
analyzed.

2. Steam produces severe burns. Be cautious when uaing the
steam bath,

Procedurse Hasards Breakdown
In the analysis of a single

sample, run duplicate dster-
ainations,

l. Dry a 50 ml platinum evapo- 1. Use platinum tipped tongs
rating dish (Remark 1) for

when placing the dish in
one hour in an oven at 105 ard removing the dish f
110 C. Allow the dish to

the oven. Use a Desiguard
cool in a desiccator for

when transporting the
15 minutes and weigh it desiccator to the balance
© to the nearest 0.0001 g. room.
-al.
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RESIDUE ON KVAPORATION
Gravimetric Method
(o]
Procedure {contd.) Hazards Breakdown
2. @eRh or transfer the speci-

® fied amount of sample into
® the dish. (Remarks 2 and 3)

3. Evaporate the sample to dry~ 3. Use tongs whan removing
ness on a steam bath in a the rings from the top of
well ventilated hood. the steam bath. Handle

the dish with platinum

@ tipped tongs when placin,

it on and removing it b
from the steam bath.

4. Heat the residue for one L. Use platinum tipped tongs
hour in an oven at 105~110 whén placing the dish
C. Allow the dish to cool in and removing the dish
in a desiccator for 15 mine- from the oven. Use a
utes and weigh it to the Desiguard when transport-
nearest 0.0001 g. ing the desiccator to the

balance room.
Calculations
% Residue = AA=B) x 100 ©
c

where A = weight of dish plus residue, g
B = welght of dish, g

C = weight of sample, é
Remarks ©®

For details of care and use of platinum ware refer to the
Laboratory Training Manual.,

It is unnecessary to weigh the sample with an accuracy
excesding 0.01 g. All other weighings, however, should
be made to the nsarest 0.0001 g.

3. Specific instructions will be given where variations of

the procedure are desirable.

(0]




