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Mathod far Datarmlnatmn uf Cambmad Watar '
| - in Iran Draa R M8211 1983

1. Sﬂﬂpe |

This Japanaaa Industrlal Standard BPEEIflES tha mathad far
datarmmatmn of combined water in iron ores. . -

2, Ganaral Mattara

Ganaral mattara comman to tha datarmmatmn mathad ahall ba in
acaardanaa WIth JIS M. 8202 and JIS K 0113. | -

3. -Dw:ismn of Methada | g

The method for datermmatmn af comblnad water in 1ran araa ahall be
in aceardance with Karl Fiacher'a tltrlmetrlc methad -

Thla method shall apply ta tha aampla af {l {]5 % and over ta 10 % excl,
in eambmad watar cantant - |

4_.'. Karl Flaahar'a T1tr1mat1*1¢ Mathad

4.1 Smnmar},ar A aampla is haatad at 105°C in a dry mtragan aurrant
-After remwmg hygroscopic- water, the sample is auccaaawely heated at
950°C in a dry nitrogen current and free combined water is absorbed with
ethylene glycol and methanol mixed solution. It is, in an electrometric
manner, tltratad w1th Karl Flaahar g raagant standard aalutmm |

4.2 'R?agaats 3 _The- I'eaganta ahall-ba as fallawa- L

(1) -'.N'i:tfagén' The nltragen of 10 ppm max, 1n axygen cantent

(2) -Ethylana G‘lycal and Mathanal Mixed Solution - 100 ml methanol
75 added to 100 ml ethylene glycol [(CH,OH),] and sufficiently
- mixed with shaking. This mixed solution is stored not to absorb
moisture and shall be naﬂeaaamly confirmed :not to contain water

content of 0.3 mg min. in 1 ml of the aalutlan by maaaurmg its
malatura aantant at aaah aervma. -

- Inataad of thla mixed aalutmn athylana glyaal anhydrlda
"aan be uaad - g | |

& = - 2 ] - P i e P

. Apphaabla Standards. B

JIS K !}113 Ganeral Rulaa far Mathada of Patantlamatrm, Amperametmc,
. “and Coulamatrla Titrationa . -

JIS M 8202 General Rulea far Chemlaal Analyala af Iron Oraa
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Karl Fischer's Reagent Standard Solution Dissolve 43 g iodine
with 135 ml pyridine (CgHgN), cool it with ice and pass dry
sulfur dioxide through it. When its increase amount reaches 33
g, stop the passing of sulfur dioxide and dilute total amount to
500 ml by adding methanol. ©Store this standard solution in a
place at 20°C max. with little change of temperature intercepting
moisture and light., Standardize this standard solution after 24 h
from preparation. 1 ml of this standard solution corresponds to
about 3 mg water.

Further, when the solution of a concentration equivalent to
1 mg water is prepared, dilute it three times with methanol.

Standardize the standard solution as follows:

Take 40 ml ethylene glycol and methanol mixed solution
[4.2(2)] into an absorption cell and accurately drop Karl
Fischer's reagent standard solution accurately to the end point of
titration in accordance with the operation of 4.5.2.

Then, accurately weigh out about 10 mg water(l),
quickly add the water thereto and immediately titrate it by using

. Karl Fischer's reagent standard solution. The method for

titration shall be in accordance with the operation of 4.5.2,

. About 70 mg sodium tartrate (2 hydrate)(?) or equivalent
amount of water-methanol standard solution [4.2(4)] may be used
instead of sbout 10 mg water.

Obtain the mg number of water equivalent to 1 ml Karl
Fischer's reagent standard solution from the following formula:

(When water or water-methanol standard solution is used)

fi=o

a
[When sodium tartrate (2 hydrate) is used]

36.0

P 2 X 350.1
: 7

where A+ amount of water equivalent to 1 ml Karl Fischer's
reagent standard solution (mg)

Y ¢ weighed out amount of water (mg) or equivalent
amount (mg) of water in added water-methanol
standard solution

z : used amount of Karl Fischer's reagent standard
golution (ml)

Z : weighed out amount of sodium tartrate (2 hydrate)
(mg)

d
. '
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r
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-
r
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Nntea (! ) Add abaut 10 ‘mg water by using a micro ayrmg‘a or micro
- pipette of 10 yl and obtain the mass of added water from
the dlffarance of mass bafora and after addltmn. .

(%) Use sodium tartrata (2 hydrate) [(CHOH-COONa)z-ZHZO]
- . prepared by a method wherein it ‘is recrystallized from the
- aqueous ‘solution and dried at ordinary temperature and
about 50 3 in relative hamidity to 'aanatant' waight

- (4) Watar-MathanaI Standard Solution Taka abaut 500 ml mathandl
~  into a dry measuring flask of 1000 mi, accurately weigh out 2 g
water, add the water and dilute the valuraa to the marked line
with methanol. ' Store this solution in a place at 20°C max. with
little tamparatura chang‘a 1nteraapt1ng hum1d1ty and hght. .

__ Standardize thlS aalutlan as fallawg‘ | ._

| Separately take § ml watar-mathandl atandard salutlan,
~ transfer it into an abaarptmn cell and titrate it with Karl
- Fischer's reagent standard solution to the end pcant of titration.
K Tha tl‘tratlan ahall be in aecardanca with the nparatldn of 4. 5.2,

Obtaln the mg number -of water in 1 ml watar mathanal |
- -atandard aalutlan fram tha falldwmg farmula | '

L b X

_fz..— 5
'whafa £+ amount af watar in 1 ml watar~mathanal standard
o aalutmn (mg)

b.:. 'uaad amaunt of Karl Flachar S raagant standard
.- solation (ml) |

o £ s amaunf of water aquwalant to 1 ml Karl Flachar*
R reagent standard solution (mg) |

4.3 Apparatua and Devices Tha fallawmg apparatua and dawaaa ahail -

a8 a rule, 1 be used (refer to Ettaahad Figs. 1 to 3)

Furthar, baaauaa Karl Fischer's raagant uaad for thla mathad has

| 'atrang‘ hygraacapmity, the drying tube in which drying agenta .such -as d.r:,;r
- silica gel, active alumina or calcium chloride, ete. are put, is attached to .
 the connection part of the apparatus and tha atmosphere to prevent

moisture absorptioni from the atmosphere. Further, all the combination
parts of glassware shall be graund and protected b}r g’raaaa af ﬂuararasm |

series or aﬂmane rasin aariaa.- -

' '('1-) . 'Gaa _Flow Matar(a) Tha one capable of measuring a ﬂaw rate -
-1 o 500 ml per minute as the maximum. When the differential
- _prasaura flow meter of U-shaped tube type is used for

measurement of flaw rata the liguid of manarnatar ahall ba
'ndnvalatlla oil, - .

| (2) N1trag‘an Gas Dmar(b)  The apparatua drying nitrogen gas fed
- to a heating tube(c) and. its volume in which drmng' agant(d) is
fllled ahall be naaeaaamly 250 ml min.
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