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JAPANESE INDUSTRIAL STANDARD a1
Methods for Determmatmn nf Alummium Oxlde - 'MI'BZ_EB-Z'-_IQB'?‘._'.'

in Irnn Ores |

1. sScope

This Japanese Industrial Standard speclfles the methods fnr
determination of aluminium oxide 1n 1rnn nres - -

2. General Matters

General matters common to the chemmal analysm nf 1rﬂn ores shall be as
prescribed in JIS M 82032. : |

3. Classification of Methods

The method of determining alumlnmm uxlde in 1rnn nres shall be as
prescribed in one of the following methods* o -

(1) Alkali Separatmn EDTA ch Back- T1tr1metr10 Methﬂd Tlnn o

method shall be applied to the sample U 5_% or over in alummlnm |
oxide content. . . | . | -

(2) Oxine Separation Determlnatmn Methﬁd |

(a) Sodium Thiosulphate T:lt:t':tmetrlc Method Thls methﬂd Ehall be
applied to the sampie unc‘ler 5 % In alum:mmm ox1de cnntent

(b) Oxine GI‘E.VIH]EtI‘lC Meth:}d ThIB methnd shall be apphed tﬂ the
sample under 10 % 111 alumlmum oxide cnntent . |

{c¢)  Aluminium Oxide Gravlmetmc Methnd Thls methud shall be |
applied fo the sample 5 5 $ or over in. aluminium umde content

(3) Atomic Absorption Method - Thls method Shali be apphed to the o
sample under 6 3 in alummlnm nx1de cnntent | _

4, Alkali Separatmn EDTA ch Back-—'lﬁtmmetrm Methnd

4.1 Summary Decnmpnse a sample with hydrnchlnric amd nitric acid
and perchioric acid and filter the insoluble residue. Remove most of iron 3
by extraction from the filtrate with MIBK, decumpuse 'urganm substances in
solution and reserve it as a main solutlon. After processing the insoluble
residue with hydrofluoric acid, fuse it with sodium disulphate, dissolve the -
melt with hydrﬂchlorlc acid and join it to the main solution. Neutralize this
solution with ammonium chloride and agueous ammonia,- precipitate -aluminium,
iron; titanium, etc., and filter them, . Dissolve the precipitate with hydrnch—
loric acid, intensively alkalify it with sodium hydroxide and precipitate 1rnn,
titanium, etc. Filter the prempltate and separate alummlum 1ntn the -

e

Applicable Standards:
418 K 8006-Fundamental Artmles on anumetrw Determlnatinns -

JIS M 8202-General Rules for Chemlcal Analyms of Irnn Ores
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dd excess amount of EDTA standard solution, regulate pH and

generate the complex of aluminium+EDTA by heating. After cooling, further
regulate pH and titrate excess EDTA with zinc standard solution utilizing

Xylenol Orange as an indicator,

4.2 Applied Field When a sample contains vanadium, tin and lead,

generate the complex of EDTA in a separate operation,

4,3 Reagents The reagents shsail be as follows:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

(11)

(12)

(13)

(14)
(15)

(16)

Hydrochloric acid

Hydrochloric acid (10 + 6, 1 + 1, 1 + 2, 2 + 100)
Nitric acid

Perchloriec acid

Hydrofluoric acid

Sulphuric acid (1 + :1)

Aqueous ammonia (1 + 1)

Sodium hydroxide solution (10 w/v %, 1 w/v %)
Ammonium chloride

Sodium disulphate (sodium pyrosulphate)

Ammonium chloride solution Dissolve 10 g ammonium chloride
(NH,Cl) with water to 500 ml and drip agqueous ammonia until it

is slightly alkalized.
Acetic acid (1 + 1)

Sodium N,N-diethyldithiocarbamate 3 hydrate (sodium diethyldi-
thiocarbamate) [(C,Hg),NCS,Na-3 H,0] solution (5 w/v %)
Prepare this solution for each service.

Chloroform
4-methyl-2-pentanon (MIBK)

M/100 zinc standard solution Weigh out 0.6537 g zinc (standard
reagent for volumetric analysis} {38.99 % or over. In case of

the surface belng: oxidized, wash it with hydrochloric acid

(1 + 1), water and acetone in this order and dry it at 110°C for
approx., 5 min to be used.] and transfer it into a beaker (300 ml).
Cover it with a watch glass, dissolve it by adding 20 ml hydro-
chloric acid (1 + 1), add 20 ml acetic acid and approx. 100 ml
water, neutralize it by dripping aqueous ammonia and regulate

pH at 6.0 + 0.2, After cooling it to ordinary temperature, trans-
fer it into a measuring flask of 1000 ml and dilute it to the

marked line with water.
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(17)

(18)

(19)

(20)

4.4

4.5

4.5.1

follows:

(1)

(2)

© M 8220-1983

M/100 disodium ethylenediaminetetraacetate (EDTA) standard
solution (3.75 g C,9H,,0gNysNa,*2 Hy,0/2) - The preparation
method and the standardization method of th15 solutmn shall
conform to 2. (20) of JIS K 8006 |

Methyl Red solution (0.2 w/’v %) Prepare it in a.ccdrdalié'_e-with"
3. of JIS K 8006, L A

Thymol Blue solution (0. 1 wfv %) -P_répare' it-_i.n- accnfdande 'wit.ﬁ
3. of JIS K 8008. - I | T

Xylenol Orange solution Dissolve 0.1 'g Xylennl urange w1th .
100 ml water. If the residue remams, filter it before usmg it,

Weighing-Out Amount of Sample We1gh out _l.U-g_ a_s_ample. |

OEeratinn

Preparation of Sample Solution | Pf_épare a sample solution a-s.

Transfer the weighed-out sample into a beaker (300 ml), cover it
with a watch glass, add 30 ml hydrochloric acid, at first place. -
the beaker in the low temperature region (60 to 100°C) in the - .
vicinity of hot plate and keep it as'it is for approx. 1 h.
Thereafter, transfer it to the high temperature region and
decompose it by heating it to near boiling - for approx. 10 min,

Then, add 5 ml nitric acid and 10 ml perchloric acid, Evapﬂrate

it by further continuing to heat it for apprux. 10 min under a

state in which white fume . is generated in_the beaker, its inside
turns transparent and the vapour of perchloric acid is refluxed
along the inside walls of beaker. After standing to cool, add -
30 ml hydrochloric acid (1 + 1) and dissolve the soluble. salts by ,
heating. Thereafter, add approx. 50 ml warm water and mix
them by shaking. Filter the insoluble residue by using a filter
paper (Class 5 B), rub the inside walls of beaker by using a
glass rod with rubber tube and transfer all the amount of =
adhering substances on to the filter paper. Wash the surface of -
filter paper by using warm hydrochloric acid (2 + 100) until the - ~
yellow of ferrie chloride is no more observed and then wash it

with warm water until acid is not observed in the washings. .
Transfer the insoluble residue together with the filter. paper |

into a platinum crucible (No. 30) to be reserved. -Receive the
filtrate and washings with a beaker (3{]{} ml) .- | o

Evaporate the filtrate and washmgs and generate whlte fume. .
After standing to cool, dissolve the soluble salts by adding 20 ml
hydrochloric acid (10 + 6). Thereafter, transfer it into a sepa-’
ratory funnel (200 ml), wash the inside walls of beaker by usmg
hydrochloric acid (10 + 6) and transfer it into the separatory -
funnel. Add MIBK of an.amount slightly exceeding that of sample"
solution and mix them by vigorously shaking' for approx. 1 min.
After the solution is separated into two layers after standing

still for a while, carefully take out the lower ldyer of aqueous

solution phase into the original beaker. Add 5 ml of hydrochlo~

ric acid (10 + 6) to the organic phase in the separatory funnel
and shake vigorously for approx. 10 sec. After standing still a -
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while until they are separated into two layers, take out the
lower aqueous layer, add it to the original beaker and discard
the organic phase. Boil it for 5 min by heating and vapourize
most of organic solvent. Thereafter, add 5 ml nitric acid and

10 m! perchloric acid, further evaporate it by continuing to heat
until thick white fume is generated. After standing to cool,
dissolve the salts by adding approx. 100 ml warm water. After
boiling it for several min, take it down from the heat source and

reserve it as a main solution.

(3) After drying the insoluble residue reserved in 4.5.1 (1) together
with the filter paper, incinerate it by ignition. Thereafter, let
it stand to cool. Moisten the residue on ignition with sulfuric
acid (1 + 1), add approx. 5 ml hydrofluoric acid and vapourize
silicon dioxide and sulphuric acid by quietly heating it. After
standing to cool, add approx. 3 g sodium disulphate, cover it,
at first slowly heat it, gradually raise temperature and fuse the
residue by heating it to a dark red heat state. After standing
to cool, put the platinum crucible as it is into the main solution
regserved in 4.5.1 (2), add 5 ml hydrochloric acid and dissolve
the melt by quietly heating it. Wash the platinum crucible with
warm water and take it out,

4.5.2 Separation of Hydroxide Separate the hydroxide as follows:

(1) Add approx. 3 g ammonium chloride to the sample solution ob-
tained in 4.5.1 and dissolve it by stirring. Add 2 to 3 drops
Methyl Red solution [4.3 (18)] as an indicator, neutralize it with
aqueous ammonia (1 + 1) until it turns yellow and then generate

hydroxide. -

Gradually heat it. After boiling it for approx. 2 min, take
it down from the heat source. After the precipitate is settled,
filter it by using a filter paper (Class 5 A) and wash it several
times with warm ammonium chloride solution [4.3 (11)]¢!).
Discard the filtrate and washings,

(2) Wash out the precipitate into the original beaker by spraying
water onto the funnel with filter paper attached to it, add 10 ml
hydrochloric acid and dissolve the precipitate by heating., Filter
this solution by using the original filter paper and wash it at
first 3 times with hot hydrochloric acid (1 + 2), then several
times with warm hydrochloric acid (2 + 100) and lastly with warm
water until acid is no more observed in the washings. Receive
the filtrate and washings with a beaker (300 ml) and discard the

filter paper.

Note (1) As for the sample 5 $ or over in aluminium oxide
content, after dissolving the precipitate of hydroxide
obtained in the above operation with 10 ml hydrochloric
acid, dilute it to approx. 100 ml with warm water and
reprecipitate it in accordance with the procedure of

4.5.2 (1),

4,.5.3 ~Alkali Separation Concentrate the filtrate and washings ob-
tained in 4.5.2 by heating to condense to 10 ml or under. After cocling,
transfer it into a measuring flask of 250 ml by washing with water and
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