STD.JI

S R 920L-ENGL 1995 EE y833k0& 0540349 409 NN
UDC 666.913:543

This standard was cevised in 5, 1995

JAPANESE |INDUSTRIAL STANDARD

Methods for Chemical

Analysis of Gypsum

JIS

Japanese

R 9101-1986

This copy is an English version of Japanese
Industrial Standard prepared by Japanese
Standards Association, the copyright holder.

Any further reproduction without permission
is prohibited.

Translation without guarantee :
|
|

in the event of any doubt arising, the original
standard in Japanese iz to be evidence

————————

Translated
by

Standards Association

1.24, Akasaka 4. Minato-ku
Tokyo 107 Japan

© JSA, 1986

Documents


http://www.avadocuments.com/doc/jis-r-9101-1986-1995
http://www.avadocuments.com/doc/jis-r-9101-1986-1995

3TD.JIS R 9101-ENGL 1995 ER 4y933L0A 0540390 10 I

This English translation is prepared at the eipense uf
Japan External Trade Organization (JETRD) -

Documents
Document Sharing Hub


http://www.avadocuments.com/doc/jis-r-9101-1986-1995
http://www.avadocuments.com/doc/jis-r-9101-1986-1995

STD.JIS R 930L~ENGL 1995 HE 493308 05403591 DbL7 N UDC 666.913:543

JAPANESE INDUSTRIAL STANDARD JIS
Methods for Chemical Analysis of Gypsum R 9101-1986
1. Scope
-~ This Japanese Industrial Standard specifies the methods for

chemical analysis of natural gypsum, chemical gypsum, and calcined
\ gypsum, |

2. Items of Analysis

The items of analysis specified in this standard shall be as

follows:
(1) Water content (f.w.)
(2) Combined water (c.w.)

(3) Silicon dioxide + insoluble residue (S105+insol.)

(4) Aluminum oxide 4+ iron (III) oxide (Al703+Fe303)

(5) Irom (III) oxide (Fes03)
(6) Calcium oxide (Ca0)
(7) Magnesium ﬁxide - (Mg0)
(8) Sulfur trioxide (503)
(9) Sulfur dioxide (50)
(10) Carbon dioxide (COs)
(11) Sodium oxide and potassium oxide (Nas0, K20)
(12) TFluorine (F)
(13) Tutai phosphoric acid (t.Py0g)
(14) Water-soluble phosphoric acid (501.P505)
(15) Chlorine (C1)
.. (16) Free acid (£.H9504)
, (17) pH

Applicable Standards: See page 59.
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3. Preparation and Storage of Sample

Samples shall be taken up and prepared according to the

following, and be stored in an air-tight container free of the
influence from the open air.

4,

(1)

(2)

(3)

Natural Gypsum Carry out sampling according to JIS M 8100,
and pulverize it as fine as 5 mm size, or smaller in the case
of the determination of water content, and as fine as
completely passing through 250 iim (*) mesh of a standard sieve
specified in JIS Z 8801 in the case of the analysis sample for
1tems other than water coatent.

If the sample takem 1s not suitable for reducing by erushing,
carry out suitable predrying by natural drying or by an air
bath maintained at 43°C or under. Record, however, the loss
on predrying by weighing the mass of sample before and after
predrying operation in the case of water content determination.

In the case of analysis sample for items other than water
content, gpread crushed and reduced sample on a sultable dish
as thin layer, and dry it in an air bath controlled at 45°C
until getting a constant welght.

a= LI ¥ 100
m

where a: loss on predrying (%)
m, ¢ mass of sample before predrying (g)
m, ! mass of sample after pfedrying (g)
Note () If there is no assurance of uniformity of sample by
using a 250 um sieve, use the analysis sample that
has passed completely through a 149 ym sieve.

Chemical Gypsum Carry out sampling and preparation according
to 3. (1).

Calcined Gypsum Let the sample prepared according to 2. in
JIS R 9112 be the sample for the determipation of water
content. After drying this sample in an air bath controlled
at 45°C until getting a constant weight, use this dried one as
analysis sample for items other than water content.

Generq; Itenms

General items that are in common to chemical analysis shall, as a

rule, conform to the specifications in JIS K 0050, JIS K 0115, JIS K
0121, JIS K 0122, and JIS Z 8802.
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5. Arrangemeng_ﬂf Results of Analysis

2.1 The methods of arrangement of analysis values shall be as
follows,

(1) Water content shall be expressed by percent ratio to the mass

of supplied sample as it is, and rounded to the first decimal
place according to JIS Z 8401.

(2) Combined water, calcium oxlde, and sulfur trioxide shall be
expressed by percentage to the mass of dried sample, and

rounded off to the first decimal place according to JIS 2
8401,

(3) Silicon dioxide+insoluble residue, aluminum oxide+iron (III)
oxide, iron (III) oxide, magnesium oxide, sulfur dioxide,
carbon dioxide, sodium oxtde, potassium oxide, fluoriune,
total phosphoric acid, water-soluble phosphoric acid,
chlorine, and free acid shall be expressed by percentage to
the mass of dried sample, and rounded off to the second
decimal place accordiang to JIS Z 8401.

(4) The value of pH shall be rounded off to the first decimal
place according to JIS Z 8401,

5.2 When carrying out the analysis, every operation shall be
supported by the blank test by which measured value shall be corrected.

6. Determination of Hﬂter:ﬂuntqu

6.1 Classification of Methods The determination of water content
shall be carried out according to gravimetric method. There is,
however, a difference on the mass of sample between the cases of
natural gypsum and chemical gypsum, and the case of calcined gypsum,

6.2 Summary. Weigh the loss of mass on drying when the weight of

sample dried at 45°C has become a constant weight, and find the
adhesion percentage of water,

6.3 Natural Gypsum and Chemical Gypsum

6.3.1 Weighing-Out quantity of Sample Weigh accurately about
200 g of the sample to the nearest 0.l g.

6.3.2 Operation Determinating operation shall be as follows:

(1) Weigh the sample in a suitable drying dish whose mass has
been welghed in advance, and spread it as thin as possible
to be dried easily. Dry it for two hours in an air bath
controlled at 45°C, and, after cooling, weigh its mass,
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- (2) Repeat the drying operation respectively for one hour, and
find the loss on drying when the difference between two
masses after and before drying of one hour has become 0.5 g
or less.

6.3.3 Calculation Adhesion percentage of water in the sample
shall de calculated according to the following formula (1) or (2).

(1) In the case of no predrying when preparing sample.
p

where fw.: adhesion percentage of water (%)
m: loss of mass (g)
53 mass of sample weighed out in 6.3.1 (g)

(2) In the case of predrying when preparing sample.

lﬁw.=a+%>< (100 a)
where fw. : adhesion percentage of water (%)
a: loss nn_predrying obtained in 3. (1) (¥
m: loss of méss (g)
s: mass of sample weighed ocut in 6.3.1 {g)

6.4 Calcined Gypsum

6.4.1 Quantity of Sample Weigh out accurately about 10 g of the
sample to the nearest 0.0l g,

6.4.2 Operation Determination operation shall be as follows:

(1) Weigh the sample in a flat weighing bottle (60 mm x 30 mm)
whose mass has been weighed in advance, and dry it for two
hours in an air bath controlled at 45°C. After cooling,
weigh its mass,

(2) Repeat the drying operation respectively for one hour, and
find the loss on drying when the difference between two
masses after and before drying of one hour has become 0.02
g or less. .
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6.4.3 Calculation Adhesion percentage of water in the gsample
shall be calculated according to the following formula:

f.w.=1;’-><1oﬂ

where  fw.: adhesion percentage of moisture (%)
i - m: loss of mass (g)

s mass of sample weighed out in 6.4.1 (g)

7. gggermiqgggnnlgf Cnmyiqu Water

7.1 (Classification of Method The determination of combined water
shall be carried out according to gravimetric method.

7.2 Summary Weigh the loss of mass by heating when the mass of
the sample heated at 240 to 260°C has become & constant quantity, and
find the content percentage of combined water.

7.3 Weidghing-Qut Quantity of Sample Weigh accurately about 1.0 g
of the sample to the nearest 0.1 mg.

7.4 Operation Determination operation shall be as Follows:

(1) Weigh out the sample into a cylindrical weighing bottle (30
mn x 45 mm) whose mass has been weighed in advance, and,
after putting loosely a cap, heat it for about one hour in an

electric furnace controlled at 240 to 260°C., After cooling,
welgh its mass.,

(2) Repeat heating respectively for 30 minutes, and find a loss
on heating when a constant weight has been obtained.

7.5 Calculation The content percentage of the combined water in
the sample shall be calculated according to the following formula:

c.w.=l:~><lﬂﬂ

where .;ut: content percentage of cimbined water (%)

-

loss on heating (g)

, s ¢ mass of sample weighed out in 7.3 (g)

8. Determination Method of Silicon Dioxide+Insoluble Residue

8.1 Classificatlon of Method The determination of silicon

dioxide+insoluble residue shall be carried out according to a
gravimetric method.
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8.2

Summary After dissolving sample in hydrochloric acid and

perchloric acid, dehydrate silicon dioxide by heating to make it
insoluble, and filtrate them to separate the insolubles. Heat

strongly the preciplitate of silicon dioxide+insoluble residue, and
then welgh its mass.

8.3

Reagent Reagents shall be as follows:

(1) Hydrochloric acid (1+1)

(2) Perchloric acid (60%)

8.4 Weighing-Out Quantity of Sample Weigh out accurately about
1.0 g of the sample to the nearest 0.1 mg.

8.5 Operation Determination operation shall be in accordance with
the following procedures:

(1)

(2)

(3)

(4)

(5)

Weigh out the sample into a beaker (200 ml), and, after
making them slurry state (?2) by adding a little of water,
pour little by little 5 ml of hydrochloric acid (i+l) from
the rim of the beaker covered with & watch glass.

Removing the watch glass, add 5 ml of perchloric acid (60%)
to mix well with stirring, and heat them on a sand bath (°).
When dense white fume of perchloric acid rises, cover the

beaker again with a watch glass, and heat on for successively
ten minutes.

After removing the beaker from the sand bath and cooling, add
5 ml of hydrochloric acid (i+l1l) and about 50 ml of warm
water, and after mixing with stirring, heat it for about 15
minutes on a water bath. While the operation, stir it
sometimes, and make soluble components completely dissolve by
crushing lumps with the tip of a glass rod.

Filtrate it through a filter paper (Class 5 B), and wash

sufficiently with warm water (*). Place the filtrate and
washings in a beaker (300 ml), and, after cooling to room
temperature, transfer it to a 250 ml measuring flask with
rinsing the beaker, and then dilute with water up to the

marked line,

Make this solution the sample solution (A), and use for the
determination of aluminum oxide+iron (III) oxide, irom (III)
oxide, magnesium oxide, sodfum oxide and potassium oxide,
total phosphoric acid, and others.

After drying the insolubles which are put in a porcelain
crucible together with the filter paper, under lossely
covering with a cap, Incinerate the filter paper by gradually
heating with care lest the paper should flame up, and then
lgnite for one hour in an electric furnace controlled at
1000+50°C. After cooling in a desiceator, weigh the mass,
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Notes (%) In the case of the sample containing fluorine,
make the sample slurry state by adding about 1 g
of boric adid and about 20 ml of water, and, after
preventing evaporating of silicon tetrafluoride by
dissolving boric acid by means of heating, carry
out the operation to add hydrochloric acid.

(*) The temperature of the sand bath shall preferably
controlled at 180 to 200°C when a thermometer is
Inserted in near the centre of sand.

(*) An unsufficient washing may cause the scattering
of the filter paper when incinerating.

Especlally, in the case of a large quantity of the
insolubles, close attention is needed.

8.6 Calculation The content percentage of silicon

dioxide+insoluble residue in the sample shall be calculated according
to the following formula:

Si0, + insnl.=-’—:;x 100

where 5i0;+insol. ¢ content percentage of silicon
' dioxidet+insoluble residue (%)

m : mass of insoluble matter (g)

5: mass of sample weighed out in 8.4

(g)

9, Determination Method of Aluminum Oxide+Iron (III) Oxide

9.1 Clasgification of Method The determination of aluminum

oxidet+iron (III) oxide shall be carried out according to & gravimetric
me thod.

9.2 Summary Making use of the sample solution (A) stored in 8.5
(4), by adding ammonium chloride and aqusous ammonia, precipitate
aluminum together with iron and others, and fitrate then. Ignite the

precipitate, and, after welghing the mass, calculate the content
percentage of aluminum oxide+iron (III) oxide,

Remark: In cases where the sample contains phosphoric
acid, titanium or others, these to precipitate.
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9.3
(1)
(2)
(3)
(4)
(5)

Reagent Reagents to be used shall be as follows:

Nitric acid

Ammonium chloride saturated solution

Aqueous ammonia (1+1)

Ammonium nitrate washing solutfon (%) (2 W/ V%)

Methyl Red indicator Dissolve 0.2g of Methyl Red in 100 ml
of ethyl alcohol (95 V/V %)

Note (°) The ammonium nitrate washing solution shall be
used whose color, after dropping a few drops of
Methyl Red, has turned to yellow from red by
adding of aqueous ammonia (1+1l). If the color of
this solution is returned to red again by heating,
the solution whose color is changed to yellow by
further dropping aqueous ammonia (1+1), is used.

9.4 Operation Determination operation shall be in accordance with
the following procedures:

(1)

(2)

(3)

(4)

Separately take accurately a suitable volume aliquot (8) from
the sample solution {A) stored in 8.5 (4) into a beaker (300
ml), and, after adding a few drops of nitric acid, boil
several minutes.

After adding 10 ml of ammonium chloride saturated solution
and a few drops of Methyl Red, add aqueous ammonia (1+1) with
stirring untll the color of the solution turns yellow from
red, and add excessively a few drops.

After bolling a few minutes by heating, take the solution off
from the heat source, and filtrate through a filter paper (5

grade A) immediately after the precipitate settles down.

Wash the precipitate about 8 times with ammonia nitrate warm

washing solution.

After drying the precipitate that 1is put in a porcelain
crucible together with the filter paper, under loosely
covering with a cap, Iincinerate the filter paper by gradually
heating with care lest the paper should flame up, and then
ignite for onme hour in an electric furnace controlled at
1000+50°C. After cooling in a desiccator, weigh the mass.

Note (°®) The volume of an aliquot from the sample solution
(A) may preferably be 100 ml.
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9.5 Calculation The content percentage of aluminum oxidet+iron

(II1) oxide in the sample shall be calculated according to following
formula:

Al;0, +Fe,0, =2 x%gx 100

where Al 0, +Fe;0;, ¢ content percentage of aluminum
7 oxidet+iron (III) oxide (%)

m : mass of precipitate (g)

s ¢ mass of sample weighed out in 8.4

(g)

v i volume of aliquot from sample
solution (A) (ml)

10. Determination of Iron (III) Oxide

10.1 Classification of Method Determination of iron (III) oxide
shall be carried out according to either one of the following methods:

(1) EDTA Titration Method This method 1is suitable for the
sample containing 0.1% or more content of iron (II1I) oxide,

(2) 1,10-Phenanthroline Absorptiometry

(3) Atomic Absorption Analysis This method is suitable for the
sample containing 1.0% or less of iron (III) oxide.

10.2 EDTA Titration Method

10.2.1 Summar After making pH of the sample solution (A)
stored in 8.5 (4) to be from 2.2 to 2.5, titrate the solution with

EDTA standard solution by using salicylic acid as the indicator.

10.2.2 Reagents Reagents to be used shall be as follows:

(1) Aomonium Acetate Solution (25 W/VZ)

(2) Hydrochloric Acid (1+1)

(3) Sodium Hydroxide Solution (10 W/VZ)

(4) Salicylic Acid Solution (2 W/VZ) Dissolve 2 g of
salicylic acid in 100 wl of methyl alcohol (95 V/VY).

(5) EBT indicator Dissolve 0.2 g of Eriochrome Black T in the
mixture of 15 ml of triethanol amine and 5 ml of ethyl
alcohol (95 V/VX), and store in a brown bottle with a
dropping pipet.
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(6) Buffer Solution (pH 10) Dissolve 70 g of ammonium
chloride in a suitable amount of water, and, after adding
370 ml of aqueous ammonia, dilute with water up to 1 /.

(7) M/100 Zinc Standard Solution Weigh out accurately about
0.65 g of zinc (7) to the nearest 0.1 mg in a beaker (200 ml) .
and, after adding 20 ml of hydrochloric acid (1+1), A
warme gently to dissolve the zinc completely. Transfer the
solution to a 1 / measuring flask with rinsing the beaker, .
and, after cooling, dilute with water up to the marked
line.

Calculate the factor of this standard solution according to
following formula, and round off to the third decimal place.

—__m
ﬁ'—ﬂ.ﬁSSB

where Ji: factor of M/100 zinc standard solution
m : mass of zinc weighed out (g)

(8) M/100 EDTA Standard Solution Dissolve 3.72 g of disodium
ethylendiaminetetraacetic acid dihydrate in a suitable
amount of water, aund transfer it into a 1 / measuriag
flask., After diluting with water up to the marked line,
store the solution in a’ polyethylene bottle. Standardize
this standard solution as follows:

Separately take accurately a 25 ml aliquot of M/100 zine
standard solution ianto a beaker (200 ml), and dilute with
water up to about 100 ml. After adding sodium hydroxide
solution (10 W/VZ) to neutralize it, control its pH at 9.5
to 10.0, and add 2 ml of buffer solution and a few drops of
EBT indicator, then, titrate the solution with M/100 EDTA
standard solution, and take such point as the end point
when the color of the solution turnms to clear green color
from reddish purple by vanishing completely pinkish tint.

Calculate the factor of this standard solution according to
the following formula, and round off to the sixth decimal
place.

_ 0000560 8X 25X £
y A

j
where f: factor of M/100 EDTA standard solution

PE required volume of M/100 EDTA standard
solution (ml)

£t factor of M/100 zinc standard solution
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Note (7) Make use of zine specified in JIS K 8005 after
keeping it for 24 hours or more in a caleiunm
chloride desiccator or sulfuric acid desiceator,
If there is a fear that the surface of zinc may
be oxlidized, use after washing successively
hydrochloric acid (1+1), water and acetone and
after drying for 5 minutes at 110°C.

10.2.3 OQperation Determination operation shall be in accordance
with the following procedures:

(1) Take separately accurately a 100 ml aliquot from the sample
solution (A) stored im 8.5 (4) into a beaker (300 ml). Add
10 ml of ammonium acetate solution (25 W/VX), and adjust
its pH to be 2.2 to 2.5 by using hydrochloric acid (1+1).

(2) After adding 1 ml of salicylic acid solution (2 W/VZ) as
indicator, titrate the solution with M/100 EDTA standard
solution, and take as end point the point when the color of

the solution turns to colorless or pale yellow from reddish
purple.

10.2.4 Calculation The content percentage of iron (II1) oxide
in the sample shall be calculated according to the followlng formula:

Fe,0, = ulxgxus.nﬂo 1985 2:;0 100

where Fe,0,: content percentage of irom (III) oxide (%)

v, ¢ used volume of M/100 EDTA standard
solution (ml)

s+ factor of M/100 EDTA standard solution
s: mass of sample weighed out in 8.4 (g)

%2 volume of aliquot taken from the sample
solution (A) (ml)

10.3 1,10-Phenanthroline Absorptiometry

10,3.1 Summary After reducing the iron in the sample solution
(A) stored in 8.5 (4) by ascorbic acid, add 1,10-phenanthroline, and
coler the solutlon by adjusting pH with ammonium acetate, Measure the

absorbance of this solution to obtain the content percentage of iron
(III) oxide.

10.3.2 Reagents Reagents to be used shall be as follows:

(1) Ascnrb%c Acid Solution (5 W/V%) Store the solution in a

dark and cold place, and, when coloring while storing,
renew the solution.
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(2) 1,10-Phenanthroline Solution Dissolve 1 g of

(3)
(4)
(5)

1,10-phenanthroline hydrochloride monohydrate in a suitable
amount of water, and dilute up to 1 !/, Store in & dark and
cold place, and, when coloring while storing, renew the
solution,

Ammonium Acetate Solution (20 W/VZ)

Hydrochloric Acid (1+1)

Iron (III) Oxide Standard Stock Solution (0.10 mg Fe,0s3/ml)
(®) Welghout 0.700 g of metallic irom (99.3% or more)
into a beaker (200 ml), and, after covering with a watch
glass, dissolve in 20 m} of hydrochloric acid {(1+1) by
gentle heating. After cooling, remove the watch glass by
rinsing with water, and transfer it into a 1 / measuring
flask, dilute with water up to the marked line. Make this
solution stock solution (1.0 mg Fep03/ml). When using

it, pipet accurately a 100 ml aliquot from the stock
solution into 1 [/ measuring flask, and dilute with water to
reach a marked line. Make this solution iron (III) oxide
standard stock solution (0.10 mg Fes03/ml).

Note (%) The standard stock solution on market whose
concentration has been known may be used for this

purpose.

10.3.3 Apparatus Absorptiometry analyzer shall be used.

10.3.4 Operation Determination operation shall be in accordance
with the following procedures:

(1)

(2)

Separately take accurately a suitable amount of aliquot (?)
from the sample solution (A) stored in 8.5 (4) in a 100 ml
measuring flask, and dilute with water up to about 50 ml.

Add 2 ml of ascorbic acid solution (5 W/VZ), mix by-
stirring, and further add 10 ml of 1,10-phenanthroline
solution and 10 ml of ammonium acetate solution (20 W/VZ).
After diluting with water up to the marked line, shake it
Lo mix, and allow it stand for 30 minutes.
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(3) Take a portion of this solution in the absorption cell of

an absorptiometry analyzer, and measure its absorbance in
the vicinity of 510 nm wavelength.

Note (%) The volume of an aliquot from the sample solution

(A) shall be as following Table 1 according to
the content of iron (III) oxide.

Table 1 Volume of Aliquot from Sample Solution

Content of irom (III) oxide %

Volume of aliquot ml
Less than 0.15

0.15 or more to Q.30 excl. 25
0.30 or more to 0.75 excl. 10
0.75 or more to 1.50 excl. 5

10.3.5 Preparation of Working Curve After diluting accurately
10 times with water the ironm (III) oxide etandard stock solution (0,10
mg Fep03/ml) prepared in 10.3.2 (5), take stepwise 0 to 30.0 ml of

the solution (0 to 0.30 mg as Fep03) into 100 ml measuring flasks
and dilute them with water to make respectively about 50 ml. Measure

their absorbances according to the operation showa in 10.3.4 (2) and
(3), and prepare the working curve by preparing the relation curve
between the absorbances and the concentrations of iron (III) oxide.

10.3.6 Calculation Use the working curve prepared in 10.3.5,
obtain the concetration of iron (III) oxide from the absorbance

measured in 10.3.4, and calculate the content percentage of irom (III)
oxide in the sample according to the following formule,

| s
Fe,0,= ¢ x:ﬂ- X-2T50 % 100

where Féﬁx: content percentage of iron (III) oxide (2)

(f: concentration of iron (III) oxide obtained
from absorbance (mg/100 ml)

s: mass of sample weighed out in 8.4 (g)

ﬁ: volume of aliquot taken from sample
solution (A) (ml)

10.4 Atomic Absorption Analysis Method

10.4.1 Summary Measure the absorbance of iron which is
contained in the sample solution (A) stored in 8.5 (4) by using an

atomic absorption amaylzer, and obtain the content percentage of irom
(III) oxide,
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10.4.2 Reagents Reagents to be used shall be as follows:

(1) Hydrochloric Acid (1+1)
(2) Perchloric Acid (60%)

(3) Sulfuric Acid

(4) gaicium Carbonate (for Alkali Analysis)

(5) Matrix Solution-I Weigh out 11.6 g of calcium carbonate
(for alksli analysis) into a beaker (500 ml), and disperse
it in a suitable amount of water. Covering with a watch
glass, dissolve by 200 ml of hydrochloric acid (1+1) that
1s poured in little by little from the rim of the beaker.
Add 100 ml of perchloric acid (60%), and after standing it,
transfer in a 1 | measuring glask, dilute with water up to
the marked line. Store this solution in a polyethylene

bottle,

(6) Matrix Solution—-II Dissolve 6.5 wml of sulfuric acid in a
sultable amount of water, and, after standing it toe cool
down, transfer into a2 1 ! measuring flask, dilute with

water up to the marked line. Store this solution in a
polyethylene bottle.

(7) Iron (III) Oxide Standard Stock Solution (1.0 mg Fe,04
/ml) This is the stock solution prepared im 10.3.2 (5).

10.4.3 Apparatus Atomic absorption anslyzer shall be used.

10.4.4 OQperation Determination operation shall be carried out
according to the following procedures:

Take separately and aliquot from the sample solution (A) stored
in 8.5 (4), and dilute accurately twice. Spray a portion of this
solution into the air-acetylene flame of an atomic absorption
analyzer, and, by using the light source for iron, measure the
absorbance at 248.3 nm wavelength.

10.4.5 Preparation of Working Curve After diluting accurately
10 times with water the iron (III) oxide standard stock solution (1.0
mg Fes03/ml) prepared in 10.4.2 (7), place stepwise its 0 to 20 ml
(0 to 2.0 mg as Fey03) into 100 ml measuring flasks, and dilute
them with water up to respectively about 50 ml. To each of these
solutions, add 10 ml (*°) of matrix solution~I in 10.4.2 (5) and 10 ml
(1) of matrix solution-II in 10.4.2 (6), and dilute with water up to
the marked line. Spray these standard solutions ianto the alir-
acetylene flasme of an atomic absorption analyzer, and measure the
absorbance at 248.3 nm wavelength. Prepare the working curve by
plotting the relations between the absorbances and the coancentrations

of iron (III) oxide.
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Notes (%) 1In the case where the content percentage (%) of
calcium oxide (Ca0) in the sample is already
known, the volume of matrix solution-I shall be
calculated according to the following formula:

Volune to be added (ml) = C’gz_(gé—)-xlo

(11) In the case where the content percentage (%) of
sulfur trioxide (SO3) in the sample is already
known, the volume of matrix solution-~II shall be
calculated according to the following formula:

Volume to be added {(ml) = %xw

10.4.6 Calculation Use the working curve prepared in 10.4.5,
obtain the concentration of iron (III) oxide from the absorbance
measured in 10.4.4, and calculate the content percentage of iron (III)
oxide in the sample according to the following formula.

_ CKID"X 250 X 2 %

Fe,O, 3 100

100

where Fe,0,: content percentage of iron (III) oxide (%)

C ¢ concentration of iron (III) oxide obtained
from absorbance (mg/100 ml)

s : mass of sample weighed out in 8.4 (g)

11. Determination of calecium oxide

11.1 Classification of Method Determination of calcium oxide
shall be carried out according to either one of followlng methods:

(1) EDTA Titration Method

{(2) ©Potassium Permanganate Titration Method

11.2 EDTA Titration Method

11.2,1 Summary Dissolve the sample in hydrochloric acid, and
filtrate. After making pH of this solution 12.7 to 13.2, titrate it
with EDTA standard solutlon by using NN indicator.

11.2.2 Reagents Reagents to be used shall be as follows:

(1) Hydrochloric Acid (1+1)

(2) Triethanolamine (1+1)

(3) Potassiunm Hydroxide Solution (20 W/EE}
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(4) NN Indicator Pulverize uniformly the mixture of 0.5 g of
2-hydroxy-1-(2'-hydroxy-4'—sulfo-1'-naphthylazo)~3-naphtheic
acid and 50 g of potassium sulfate, and store in a browm
bottle.

(5) M/100 EDTA Standard Solution This is the solution
' prepared in 10.2.2 (8).

11.2.3 Quantity of Sample Weigh out accurately about 1.0 g of
the sample to the nearest 0.1 mg.

11.2.4 Operation Determination operation shall be in accordance
with the following procedures:

(1) Weigh out the sample into a beaker {200 ml), and add 20 ml
of hydrochloric acid (1+1) and about 100ml of water. After
dissolving soluble matter by bolling for several minutes,
fiitrate the solution through a fillter paper (class 5 B)
(*2), and wash 8 times with warm water.

(2) After cooling, transfer the filtrate and washings to a 500
ml measuring flask, and dilute it with water up to the
marked line. Make this solution sample solution (B), use
this for the determination of calcium oxide, magnesium
oxide, and sulfur trioxide.

(3) Separately take accurately a 25 ml aliquot from the sample
solution (B) into & beaker (300 ml), and dilute with water
up to 100 ml. Add 2 ml of triethanolamine (1+1) ‘and a
suitable amount of potassium hydroxide solution (20 W/VZ),
and, after sufficient agitation to mix, adjust pH at 12.7
to 13.2, and stand still for 2 to 3 minutes. After adding
about 0.1 g of NN indicator, titrate this solution with
M/100 EDTA standard solution, and take as the end point
when the color of the solution turns clear blue from
reddish purple after complete vanishing red tint (*3) (*%).

Notes (12) When fine particles may pass through the filter

paper, filtrate the solution after boiling a

little while with wixing a little amount of
powdered filter paper,

(!3) The end point of the titration is found easily
by observing through light of a tungsten lamp.
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(1%) 1In the case of an existence of magnesium, the
blue color that has first colored may recover
an original color. Im such case, the point of

the first coloring of blue should be decided as
an end point.

If a lot of magnesium exists in the solution,
the recognition of the end point may become
difficult. In such case, the followling is
advisable; at first M/100 EDTA standard
solution is added to the sample solution by
about two ml less than required volume, mix
with stirring and, after adding in series
triethanolamine, potassium hydroxide solution,
and NN indicator, the titration is continued on
to the end point.

11.2.5 Calculation The content percentage of the calcium oxide
in the sample shall be calculated according to the following formula:

y X f X0.000 560 8 200

Ca0= s X F3 ?leO

—_— - -

where (Ca0: content percentage of calcium oxide (%)

T required volume of M/100 EDTA standard
solution (ml)

f ¢ factor of M/100 EDTA standard solutiom in
' 10.2.2 (8)

s: mass of sample weighed out in 11.2.3 (g)

11.3 Potagssium Permanganate Titration Method

11.3.1 Summary Generate precipitate of calcium oxalate by
adding ammonium oxalate iato the sample solution {B) stored in 11.2.4
(2), After filtrating this precipitate, dissolve by using sulfuric
acid, and tiltrate the isolated oxalic acid with potagsium permanganate,

11.3.2 Reagent Reagénts to be used shall be as follows:

(1) Ammonium Oxalate Solution (4 W/VZ)

(2) Ammonium Acetate Solution (50 W/VZ)

(3) Sulfuric acid (1+4)
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(4) Potassium Permanganate Standard Solution Dissolve 2.26 g

of potassium permanganate in water to dilute up to 1/, and
transfer it in a flask. After once boiling gently, let the
gsolution stand in a dark place for one night, and filtrate
the solution through a sintered glass filter G 4 (funnel
type of Blichner funnel type) (15), store in a brown

bottle. 1 wml of this solution is equivalent to about 0.002
g of calcium oxide.

- Standardize this solution as follows.

Welgh out accurately 0.2 g of sodium oxalate (1°) to the
nearest 0.1 mg in a beaker (500 ml), and, after dissolving
in 150 ml of warm water, add 50 ml of sulfuric acid (1+4).
Heat the solution at about 70°C, and, while it is hot,
titrate it with potassium permanganate standard solution.
Make an end point when the failat pink colour of the
solution lasts about 10 seconds. Calculate the quantity of
calcium oxide equivalent to 1 ml of the standard solution
accordlng to the following formula, and round off the value
to the fifth decimal place.

m 04185
A

E=

where E : quantity of calcium oxide equivalent to 1 ml
of potassium permanganate standard solution

(g)

v : used volume of potassium permanganate standard
solution (ml)

m : used quantity of sodium oxalate {g)

Notes (1°) When the operation of boiling or fitrating is
troublesome in such case as preparing a large
amount of solution in one time, the following
13 preferable; after standing still the
solution as it is for about one week, take
supernatant aliquot from the solution by means
of a syphon with a close attention lest the
sedimentation deposited on a bottom should be
disturbed,

(%) Use the sodium oxalate épecified in JIS K BObS,

after heating at 150 to 200°C for 1 to 1.5
hours and cooling in a sulfuric acid desicecator.
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