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Methed for Chemmal Analyeie ef

1. Seepe

Alummeus Ab raeivee

JIS

R 6‘123-f.1__987 o

Thle Japeneee Industrial Standard epeelflee the methed fer ehem:teal
analysis of elumlneue ebreewee herelnefter referred to as. the "abrasives",

Remark:

2. Analytleel Items

The umts ‘and numemeel veluee given in. {-

"} in this
Standard are based on the tradltmnal un1te end are eur—
_ rently the eriterie in force. - '

The anelytmel iteme fer_ebreewee ehell be dlvlded eeeerdmg te the

type as g‘iven in Table 1.

 Table 1. gn'ﬁlyﬁeai -I_tem_e':'._' o -
| Anelftieei.iteme- VA, PA ”.HA._ | ﬁE- ) A?:  |
-Igeitien leee--(Ig..Ieee)}_. O tﬂ(é O | t}j' (};- t)
 Silicon -diej{ide -_:{smﬁ)' O (; ) O O _-'- O O |
' _Ferrie'eeide-;(FezGejl= _'(j_.l - i()'. QO | (j r. .(j-" | -fj :.
-Titenium:exide  (Tiﬁﬁi.- | k).-_ — COA | 2;. ' {j_ f t] | .
Caieiue egidg, | (’t:a;:}h?' 1 O — — _ o —
_fﬁageeeiue_eeide_ ;ﬂgﬁj '.r()"- ;f | — — ;{) : —
Zireeeiemlexree"(Zrdﬁjr”-l_' gj f_ '_é;;: -— 4%; .t}'_ g (}qﬂ
T'Seeium;eeide".(ﬂeaﬁj . i::-- _ﬁs-i O - --()h: — i.t)
ftﬁhreeiem exiee. f&riﬁaju_ : | _;;._ | "r;_i.._"" (ji: | e;r — .;_.
inuminium'eeide }(Aiiﬁa) O (jll__ _r7;5 . .l(j .1 --'(}ﬁ.__ 'f:(j -

 Remark: -

to be analyzed only when titenium oxide is centeined

The merk C} means. the item Ee be enelyeed and the merk.ﬁ; ‘means’ the item

e

—
—

Appheeble Stenderde, Cerreependlng Internatlenel Standerd and Reference

Standard: See page 35,
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3. General Items

The general items commonly applied to chemical analysis shall be in
accordance with JIS K 0050, those to related absorptiometry, in accordance
with JIS K 0115, and those related to atomic absorption analysis, in accord-
ance with JIS K 0121,

The symbols for classes of the abrasives shall conform to JIS R 6111
(see Table 2).

Table 2
*—-————- el
Division Class Symbol
Brown aluminous abrasive A
White aluminous abrasive WA
Aluminous r . .
abrasives Pink alummous abrasive PA
Mono-crystalline fused oA
aluminous abrasive
Artificial emery abrasive AE
| Aluminous zinconia abrasive AZ
- - —

4, Sample

Take approximately 10 g of the abrasives from one testing unit accord-
ing to JIS R 6003 put in a flat weighing bottle (60 mm x 30 mm). After
drying for 1 h in an air oven of 105 + 5°C, dose the bottle tight and keep
it in a desiccator to supply as a sample.

Sample shall, as a rule, be treated in the state of original grit, but, 0
In case pulverization is necessary, the mortar with no likelihood of contami-

nating the sample shall be used (for instance, the mortar made of boron

carbide). The sample, however, shall be pulverized to such a degree as

passing through the sieve of 150 um, and over-pulverization shall be a-

voided.

5. Rounding off Analysis Resulis

Analysis results shall be expressed in percentage, and be rounded off
to the second decimal place in accordance with JIS Z 8401,

8. Determination Methods by Classification

The determination methods for abrasives shall be divided according to
the class.
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(1) Determnatmn methode of A anﬂ AE
(2) -. Determmatiun methnds Qf WA PA and HA

(3) Determmatmn method of AZ

7. D.etérmin'atinn Méthnds. of A 'ehd- AE

7.1 Determlnatmn nf Igllitmn Lnss

7.1.1 Summery Heat strnng'ly the eemple at 100000 and determine N
the deerease in we1ght as the 1g‘n1t1un lnss | - L

7.1, 2 | Apparatus and Devme | Apparatuses and devme to be used shall.__
be as fﬂllnws‘ - . -

(1) - Platinum Crucible with Cap (heremafter referred to as the
"erucible™)  For instance, No. 30 specified in JIS H 6201, -

(2) - Electric Furnace Shall be eapabie_ ef- keepi_ng' temﬁereture at
1000°C, T
(3) Therﬁ]emeter ~ Shall be c'alpa'hle' of measufing* temperature up to

7.1.3 Quenuty of Sample _Approximately 1 g of sample shall be
wmg'hed nut S ST . .
7.1.4 | Gpe?atieh_ R '_I)eterﬁiinatinh'-'- uperatidn 'shall. be carried out as |

(1) . Weigh apprmﬂmately 1l g uf the sample accurately to the nearest |
- .0.1 mg into the cruclble prehmlnarﬂy set at a cnnstant we1ght nf
5'1000 + 50°C | - - .
(2) Place the crucible in the electrm furnace cnntrnlled at 1{}00 .
' 50°C, and heat strongly for 1 h - Then: cool suffmr.ently in-a
- desiccator, and weigh its mass. Repeat this operation until
~ constant weight is ubtalned - B |

(3) 'Ig‘nitmn lﬂss shall be caleulated f]:'nm the fnllnwmg fnrmula- |
Ignitibn _l'nss (%-):_. &x 100,

.where_'.__ Ignltmn lﬂEE (%) : ﬂnntent nf ig'mtmn lnss '_(%_-') U
ml'_:_ quantlty of sample taken (g)

| s : quantity deereased _by_ 1g‘nit1m_1. -'(_g-) i

7.2 Betérmiﬁaﬁen af.Silienn Dioxide

7.2,1 ‘Division of Determination Methods  Either of the fnllnwmg' twn
methnds shall be adnpted for silicon dmxlde determinatmn o

Documents .


http://www.avadocuments.com/doc/jis-r-6123-1987
http://www.avadocuments.com/doc/jis-r-6123-1987

YIS Rxbl23 87 BB 4933L0& D0LILA? 2 M

4
R 6123-1987

(1) Gravimetric method
(2) DMolybdenum yellow absorptiometry

7.2.2 Gravimetric Method

7.2.2.1 Summary Add sodium carbonate anhydride and boric acid to
the sample put in a crucible, and, after fusing them by heating, dissolve
them in sulfuric acid. By heating it until white a fume generates, make it
insoluble silicon dioxide, and evaporate to disperse it by adding hydro-
fluoric acid. From the weight decreased, determine the content percentage
of silicon dioxide, |

7.2.2.2 Reagents Reagents to be used shall be as follows:

(1) Sodium Carbonate Anhydride

(2) Boric Acid

(3) Sulfuric Acid (1 + 1)

(4) Hydrofluoric Acid

7.2.2.3 Device and Apparatus Device and apparatuses shall be as

follows:
(1) Crucible For instance, No. 30,
(2) Electric Furnace Shall be capable of keeping temperature
at 1000°C.
(3) Thermometer  Shall be capable of measuring temperature

up to 10009C.

7.2.2.4 Quantity of Sample Approximately 0.5 g of sample shall be
weighed out.

7.2.2.5 Operation Determination operation shall be carried out as o
follows: Il |

(1) Put 3 g of sodium carbonate anhydride and 2 g of boric
acid in a crucible, and heat them to dehydrate on a

burner(!).

Note {(!) As soon as the sodium carbonate anhydride and boric
acid are fused, remove the crucible from the burner.
If heated excessively long, the sample may become
hard to fuse.

(2) Into this crucible, weigh out accurately approximately 0.5 g
of the sample to the nearest 0.1 mg, put on the cap and
fuse them by heating.

(3) After cooling, transfer the fused substance together with
the crucible and cap into a 300 ml beaker containing 100 ml
of water and 30 ml of sulfuric acid (1 + 1), and completely
dissolve the fused substance in the crucible by heating.
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draw them out from the beaker, heat to eveperate the
-solution until white a fume of eulfurle acid generates on a
sand bath end further heet fer 5 te 10 min.

‘ - - (4)  Rinse the crucible end eep eehefeeterlly w1th weter and S

o (5) After eeehng, add 1[}0 ml of warm weter end after dis- - I ‘
- - solving soluble salts completely by heating, filter the solu- -~
‘ - - - tion lmmedmtely through filter paper (Class 5 B), Wash. .
- the preelpltate with warm weter untﬂ no eulfurie IDH reac- -
. tmn IS reeegmzed | . |

(6) _--_Gather the filtrate and weehmg‘s in a 25{] ml transfer ﬂeek R ‘
| ~ and dilute the solution pouring water up to the marked = =~
‘ - line; and store it to be used fer the determlnetlen of ferrle -

- '_ex1de end tltemum ex1de : - .

) (7) | Place - the preeipltate teg‘ether w1th the fllter peper in the S
- crucible, and, after drying it gradually to dehydrate euf— - ‘
o fleiently, melnerete it by heetmg at: lew temperature.

(8): - Next heet 1t etreng'ly in. the electrle furneee at 1000*‘-‘0 fer |
| 1 h and, after cooling sufficiently in a desiccator, we1gh its
mass. Repeet this eperatmn untll a constant welg;ht is o
-_ebtemed - - S - ‘

‘ | | (9')' After me1eten1ng with a . few drepe of eulfur1e acid (1 + 1),
- T -add 2 to 3 ml of hydrofluoric scid, and heat it on a eend .
beth tekmg' care net te Iet the eentente eeetter | o

| (10) "".-Even after no more whlte fume ef eulfurle e.eid is recog- - - ‘
‘_ | D -nized, further heat strongly approximately 1000°C for 15 o

“min, leave .to cool sufficiently in a desiccator, and we1gh its
~mass. Repeat thle eperetlen untll constant weight 1e ob- -
- temed . | ] __ | |

(11) . The eentent pereenteg'e of sllleon dlemde ehall be eeleulated S ‘
- from the following formula: - C | | | -

-i 'Sz‘O; (%)e"’-’”’ﬁ; ”*ﬂ—md_ |

1 .

| _where_ Si0; ¢ A) , eentent pereentege ef e111een d1exide (%)
| quentit*y of eemple te.ken (g) o
a mﬁ : quentlty weig'hed at eperetlen (B) (g‘)

_- ???3 : quanuty wmghed at nper&tlﬂn (10) (g‘)

7.2.3 Melybdenum Yellew Abeerptmmetry -

7.2.83.1 Summery Put the eemple in a eruelble end fuse by heetmg-
efter adding sodlum carbonate anhydride and boric ecld ‘Dissolve them in =
sulfuric acid, and measure the absorbancy of molybdenum yvellow produced =
by the eddltlen ef ammonium melybdate solution to determlne the silicon
diexlde. - : -
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7.2.3.2
(1)
(2)
(3)

JIS Rxb123 &7 BN 4933608 00LFLAT b N

Reagents Reagents to be used shall be as follows:

Sodium Carbonate Anhydride

Boric Acid

Sulfuric Acid (1 + 1) Its specific gravity shall be 1.54(”)

Note (?) Pay attention to the specific gravity of sulfuric acid

(4)
(5)

7.2.3.3
(1)
(2)

7.2.3.4
weighed ou

7.2.,3.5

follows:

(1)

(2)

(3)

(4)

because sulfuric acid left for a long time under unsealed
condition does not make 1.54 of specific gravity when dilute

to the ratio of (1 + 1).

Ammonium Molybdate Solution (10 w/v %)

Silicon Dioxide Reference Solution (0.1 mg Si0./ml) Weigh out

0.100 g of silicon dioxide (99.9 $ min,) in a crucible and, after

adding 2 g of sodium carbonate anhydride, fuse them by heat-
ing. After dissolving in a 300 ml plastic beaker with water,
transfer in a 1 | transfer flask, dilute pouring water up to the
marked line, and store in a plastic bottle.

Apparatus The following apparatus shall be used,

Crucible For instance, No. 30

Photometer  Either a photoelectric photometer or a photoelectric
spectrophotometer shall be used.

| Quantity of Sample Approximately 0.5 g of sample shall be

t.

Operation Determination operation shall be carried out as

Put 6.0 g of sodium carbonate anhydride and 4.0 g of boric acid
into a crucible, and heat to dehydrate on a burner.

Into this crucible, weigh out approximately 0.5 g of the sample
accurately to the nearest 0.1 mg, and after putting a cap fuse
them by heating.

After cooling, transfer the fuse substance together with the
crucible and cap into a 300 ml beaker containing 12 ml of sul-
furic acid (1 + 1) and 100 to 150 m! of water, and dissolve the
fused substance in the crucible completely by heating. Then,
rinse both the crucible and cap satisfactorily with water and

draw them out.

After cooling the solution in the beaker, transfer it in a 250 ml
transfer flask, and dilute it pouring water up to the marked
line. After full agitation, carry out the following operation on
an aliquot of the solution, and store the remaining solution to be
used for determination of ferric oxide and titanium oxide.
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(5) . Take aceurately 50 ml out Df thm solution intﬂ 2 100 ml transfer B
- flask(®) and, after adding 3 ml of ammonium molybdate solution -
(10 w/v %), dilute it pﬂurmg water up to the marked line, |
follnwed by agltatmn, - - .

Note (.) If uperatmn folluws th1s d1rection cnrrectly, pH
. wculd become 1 0 tu 1.3 when diluted to- 160 mI

(6)  In a duratmn of 5 to 15 mm, place a part of the solution into a
~ ~-10 mm absorption cell, and measure the absorbances with refer— . .
ence to blank. test solufion:in the rlclmty of 420 nm waveleng'th
‘Obtain silicon dioxide uuntent by the use ﬂf the warkmg curve
p’repared in- advance., : - _ - -

(7) The cnntent percentag‘e uf 5111(3-::11 dlomde shall be calculated frnm
‘the. fnllnwing‘ fnrmula' - -

Si0, '(_%)_5 - ”’250 >_<100. "
- 250
"wh_éfé S;@ (%} . cﬂntent percentage ﬂf 5111:301‘1 dmxlde (%)

™y quantlt'jr of sample taken (g)

"y quantity af sﬂmnn dmmde deteeted m
| ahquot (g') - - -

'i’ 2. 3 6 Preparatmn of Workm Curve Stepwise parcel out 0 to 25.0
ml of silicon dloxide reference solutions (0.1 mg Si0,/ml) (0 to 2.5 mg as- -
8i0,) into plural transfer flasks of each 100 ml, add 50 ml water and 0.5 ml
sulfuric acid (1 + 1) to each of them, carry out the uperatmn after addition
of ammonium mnlybdate solution (10 w/v %) as described in 7.2.3.5 (5) and
plot a relation curve between the: quantlty of 11icun dwmde and the ab-—'
sorbance to take as the working eurve - - - .

7.3 Determinatiun of Ferrm Oxlde

7.3.1 Summary Add hydruxylammunium chlnride snlutmn to the solu—
tmn stored In 7.2 to reduce ferric ions to ferrous ions and, after colouring
the solution by ﬂddlng‘ 1, lﬂ—phenanthrﬂlme sﬂl‘utmn, determule ferrm umde
content by measurmg‘ 11:5 absnrbance S -

7.3.2 Reagents | Reagents to be used shall-_be .ﬁs-'fnllﬁ?ws:_; o

(1) Sadlum Acetﬂte Sulutlﬂn (50 w/v %)

(2) Hydrnxylammnmum Chlnrlde Sﬂlutmn (0 5 wr’v %)( )

Note (4) It is permtted 1:0 mix hydroxylammﬂmum chlorlde sulutmn
and 1, lﬂvphenanthrnlme s::lutmn in advance and to use 10
ml of the snlutlnn - -

(3)y 1, 1[} Phenanthrnlme Snlutmn (0.2 w/v %)(4)
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(4)

(5)

7.3.3

JIS Rxb123 87 BN 4Y933L08 0069691 Y4 N

[ron Reference Solution (0.1 mg Fe,0,/ml) Weigh out 0,070 g

of iron (99.5 $ min,) in a 300 ml beaker, dissolve by adding 5
ml nitric acid (1 + 1) and 5 ml sulfuric acid (1 + 1) and heat
until a white fume of sulfuric acid is generated. Dissolve them
by adding 10 ml nitric acid (1 + 6) and water, transfer into a
1 { transfer flask and dilute to the marked line with water, one

ml this solution contains 0.01 mg of ferric oxide.

Iron Reference Solution (0.01 mg Fe.0;/ml) 10 ml of iron
reference solution (0.1 mg Fe,Os/ml) into a 100 ml transfer
flask, add 5 ml of nitric acid (1 + 6) and dilute to the marked

line with water, |

Apparatus For the apparatus, either a photoelectric photometer

or a photoelectric spectrophotometer shall he used.

7.3.4

Operation

7.3.4.1 In the Case of A The determination operation shall be
carried out as follows:

(1)

(2)

(3)

(4)

(3)

(6)

Take correctly 50 ml from the solution stored in 7.2.2.5 (8), or
7.2.3.5 (6) into a 100 ml beaker,

Add sodium acetate solution (50 w/v %) so as to make pH of the
solution 3.5(5), and transfer it into a 100 ml transfer flask,

Note (°) To control pH, use pH meter or Bromphenol Blue
(BPB) in pH test paper.

Add 5 ml of hydroxylammonium chloride solution (0.5 w/v %) to
the solution, and mix by agitation.

Add 5 ml of 1,10-phenanthroline solution (0.2 w/v %) and; after
diluting the mixture pouring water up to the marked line, agitate
it to mix.

After 15 min, put a portion of the solution into a 10 mm absorp-
tion cell, and measure its absorbance with reference to blank
test solution in the vicinity of 500 nm wavelength. Obtain ferric
oxide content by the use of the working curve prepared in

advandce.

The content percentage of ferric oxide shall be calculated from
the following formula:

Fe, 0, (%)= ”4”%50 % 100
" X 52

where Fe,0, (%) . content percentage of ferric oxide (%)

m, . quantity of sample taken (g)

m, . quantity of ferric oxide detected in
aliquot (g)

Documents

‘- A



http://www.avadocuments.com/doc/jis-r-6123-1987
http://www.avadocuments.com/doc/jis-r-6123-1987

" JIS Rxb1Z3 47 M@ 4933508 006L9LS2 b HH |

R 6123-1987"

7.3.4.2 In the Caee of AE Theé determination operation shall be .
earrled eut ae follows: S T
3 (1) Tﬂkﬂ eerr-eetly 25 ml frem the eelu‘tlen etered in 7. 2 2.5 (6) 1nte -
- a 250 ml transfer flask, and dilute the-solution pouring water up

to the marked line, Trenefer correctly 10 ml from the above
eelutien into a 100 ml beeker, and- edd 40 ml of water to it,

(2) Carry eut the eperatiene frem ?’ 3 4 1 (2) to (5).

(3) . The eentent pereentege of ferme e:ﬂde ehall be eeleulated frem
the fellewmg fermule S | |

rezoa(/}h ' '25' ' 3<1n0 |

| | 250"‘25@ |
where Fe,0,-(%) . eentent pereentege ef ferrle ex1de (%)

_in; : quentlty ef semple taken (g‘)

B quantn:y of ferrm ex1de deteeted 1n
ellqueut (g‘) | |

. ‘?.’3‘.5__ Preparation of Working Curve Stepw1ee pereel eut U te 10.0 rnl
of iron reference solutions (0.01 mlI Fe.0;/ml) (0 to 0.1 mg as Fe;O 3) into
plural beakers of 100 ml, add 50 ml water to each of them, carry out the
operation after the addition of sedium acetate solution as deeembed in =
7.3.4.1 (2) and plot a relation curve between the. quentlty ef ferme oxide
and the aheerbenee to-take as the werkmg eurve

7.'4 Determmetmn ef Titemum Oxu:ie __

7.4.1 Summer*y Add hydrogen peroxide water te the eelutmﬁ'etered |
in 7. to obtain eeleuring', and determlne titanium exlde by meeeumng 1te -
ebeerbance. | - _

. | ?.4.2'_ | Reagent Reagente te ‘be ueed ehal] be as fellews- |

(1) '-'_Hydregen Perex1de Weter (1 + 9)

@) Pheepherle Acid (1 + 9) o

(3) . Sulfurm Ae1d (1 + 10)

(4) Tltemum Oxlde Reference Se]utlen (1 mg TIOzfmI) Welg‘h eut
- T,000 g titanium oxide (99.9 % min.) in a platinum dish, add 20
“ml of sulfuric acid (1 + 1) and 30 m! of hydrofluoric eeld and
~ fuse them by heating on a sand bath. After a white- fume of -
gsulfuric acid begins to be genereted further heat for 10 mm,
leave to cool, add 85 ml of sulfuric acid (1 + 1), transfer the

. solution’ into a'1 | transfer flask, anc’l dllute 1t pouring water up
to the merked llne. | - |
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7.4.3 Apparatus As the apparatus, either photoelectric photometer
or photoelectric spectrophotometer shall be used,

7.4.4 Operation Determination operation shall be as follows:

7.4.4.1 In the Case of A The determination operation shall be
carried out as follows: |

(1) Take ceorrectly 50 ml from the solution stored in 7.2.2.5 (8) or
7.2.3.5 (4) into a 100 ml transfer flask,

(2) Add 5 ml of hydrogen peroxide water (1 + 9).

| (3) Add sulfuric acid (1 + 10) up to the marked line and agitate to
o mix it. -

(4) 10 min later, transfer a part of the solution into a 10 mm ab-
sorption cell, and measure the absorbance with reference to the

blank test solution in the vicinity of 420 nm wavelength. Obtain
titanium oxide content by the use of the working curve prepared

in advance.

(3) The content percentage of titanium oxide shall be calculated from

the following formula:

Ti0, (%) = "2gg—X 100

where Ti0, (%) . content percentage of titanium oxide (%)
m, . quantity of sample taken (g)
m, . quantity of titanium oxide detected in

aliquot (g)

7.4,4,2 In the Case of AE The determination operation shall be
carried out as follows:

(1) Take correctly 50 ml from the solution stored in 7.2.2.5 (6) into

a 100 ml transfer flask,

(2) Add 10 ml of phosphoric acid (1 + 9) and then 5 ml of hydrogen

peroxide water (1 + 9) to the solution,

(3) Carry out the operations from 7.4.4.1 (3) to (4).

(4) The content percentage of titanium oxide shall be calculated from

the formula of 7.4.4.1 (5).

7.4.5 Preparation of Wnrking Curve

7.4.5.1 In the Case of A Stepwise parcel out 0 to 5.0 ml titanium
oxide reference solutions (1 mg TiO./ml) (0 to 5 mg as Ti0O,) into 100 ml

transfer flasks, add 50 ml sulfuric acid (1 + 10) to each of them, carry out
the operation after the addition of hydrogen peroxide water as described in
7.4.4,1 (2) and prepare the relation curve between the guantity of titanium

oxide and the absorbance to take as the working curve.
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