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This Japanese Industrial Standard specifies hydrofluoric acid for

UDC 661. 487: 546. 161

JAPANESE INDUSTRIAL STANDARD JIS

Hydrofluoric acid

K 1405-1995
HF FW : 20.01 )

1.  Scope
industrial use.

Remarks 1. The units and numerical values given in { } in this Standard
are based on the traditional units, and are appended for infor-
mative reference.

2. The standards cited in this Standard are listed in Attached
Table 1.

3. The International standards corresponding to this Standard are
listed in Attached Table 2.

2.  Classification Classification shall be as follows:

(1)  Hydrofluoric acid Class 1

(2) Hydrofluoric acid Class 2

(3) Anhydrous hydrogen fluoride

3. Quality  The quality shall conform to the requirements shown in Table 1

when it is tested according to 6.

Table 1. Quality

Item Classification
Hydrofluoric acid Anhydrous hy-
Class 1 Class 2 drogen fluoride
Hydrogen fluoride (HF) % | 55.0 min. { 55.0 min. | 99.9 min.
Hexafluorosilicic acid (H,Si¥Fg) % 2.5 max. 0.05 max. 0.01 max.
Sulfuric acid (H,SO,) % 0.5 max. 0.05 max. 0.01 max.
Sulfur dioxide (SO;) % — — 0.01 max.
Water content % — — 0.02 max.
Ignition residue %% 0.05 max. 0.05 max. —

4.  Cautions for handling

Hydrofluoric acid is regulated as poisonous sub-

stance and specified chemical substance by the laws of "Poisons and Deleterious
Substances Control Law" and "Industrial Safety and Health Law". Therefore, it
shall be needed to pay sufficient attention when it is handled with the following
prescriptions specified in these laws.

Hydrofluoric acid is corrosive and caustic liquid strongly enough to corrode
glass, and its vapor is also irritative and harmful. The reactions on skin or eyes
are advancing gradually to cause the chemical wound resulting into serious pain
on it, therefore the following items shall be strictly observed.
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(1)  Be careful not to inhale the gas carelessly and not to get the direct contact
with the liquid on skin.

(2) When handling it, wear such as a protecting goggles, non-permeating
protecting clothes, protecting gloves, rubber boots, and a gas mask for acid
gas or hose mask.

(3) Ifits liquid accidentally sticks on skin, immediately wash it with a lot of
running water for 5 min, and rub calcium gluconate gel into there until no
pain is felt.

(4) The site where it 1s treated shall be sufficiently ventilated with the
installation as local ventilating apparatus.

(5) When the liquid is split, it shall be treated after sprinkling of neutralizing
material as calcium hydroxide.

5. Sampling  Follow 4. of JIS K 1321. In case of hydrofluoric acid, however,
the sampling implements and storing containers shall be of suitable material, for
instance, polyethylene or fluororesin. In case of anhydrous hydrogen fluoride
employ those made of suitable material such as polyethylene, fluororesin, or
copper, and use such as a steel-made bomb as a storing container.

6. Testing method

6.1 General matters The general matters commonly applicable to tests shall
follow JIS K 0050, JIS R 3503, JIS R 3505, and JIS Z 8401. Unless otherwise
specified, water shall be the water A2 specified in JIS K 0557.

6.2  Preparation of testing solution The sample solution of anhydrous hydro-
gen fluoride shall be prepared according to the following method using the
apparatus shown in Fig. 1, as an example. This sample solution shall be used for
the tests in 6.4 to 6.6.

Documents

Document Sharing Hub

Copyright by the Japanese Industrial Standards
Fri AvguB6d22:08:52R0kkails: JIS K 1405 0


http://www.avadocuments.com/doc/jis-k-1405-0
http://www.avadocuments.com/doc/jis-k-1405-0

JIS Kx1405 95 ®@ 4933608 052877k 90k WH

3
K 1405-1995
Fig. 1. Example of sampling apparatus
Unit: mm
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(1) Wash a 500 ml polyethylene bottle with 2-propanol, dry it until it smells no
more with a drier, and weigh its mass after putting a cover.

(2)  Place about 200 g of ice (}), and weigh its mass.

(83) Confirm that a copper-made cooling coil is correctly attached to a needle
valve, put the copper-made cooling coil into a polyethylene beaker, and fill
ice (3) abundantly enough to make the copper-made cooling coil submerge.

(4) Open the needle valve with care, and drop anhydrous hydrogen fluoride for
1 min to 2 min from the end of copper-made cooling coil into a drain outlet
installed on a sampling base.

(5)  Close the needle valve to make the dropping of anhydrous hydrogen fluo-
ride stop, and then wipe the end of the copper-made cooling coil with dried
cloth.

(6) Insert the end of the copper-made cooling coil into a cover of the 500 ml
polyethylene bottle, place the polyethylene plate on the bottle, then open
the needle valve, and carry out sampling by 2 drops to 5 drops per second.

(7)  When evaporation of gas is found from the polyethylene bottle, the measures
either to control flow rate or to shut the needle valve, are necessary.

(8) Continue the sampling until about 90 % of the ice (!) kept in the poly-
ethylene bottle is melted, then close the valve, shift the copper coil to drain
outlet, and attach the cover for close stoppering onto the polyethylene
bottle.
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(9) Shake the polyethylene bottle to melt the ice (}) completely in it, then wipe
the water condensed outside of the polyethylene bottle with dried cloth, and
weigh its mass. When the mass of sample exceeds 85 g, dilute it with
water so as to adjust the content percentage of hydrogen fluoride to be
about 30 %, and thus prepare the sample solution (%),

Notes (!) This shall be prepared with water A2 specified in JIS K 0557.

(2) Employ tap water.

(®) The content percentage of hydrogen fluoride in sample solution is
calculated according to the following formula.

A=__W <100
W1+W2

where, A : content percentage of hydrogen fluoride in
sample solution (%)

W. : mass of anhydrous hydrogen fluoride (g)
W. : mass of ice used at (2) (g) ()
(*) When, as mentioned in (9), the mass of sample exceeds 85 g and

it is diluted with water, W, equals to total mass (g) of the ice
used in (2) and the water used in (9).

6.3 Hydrogen fluoride (HF)

6.3.1 Methods of determination The determination methods of hydrogen
fluoride shall be the following two types.

(1) Neutralization titrimetry Applicable to Class 1 and Class 2 of hydro-
fluorie acid.

(2)  Subtracting method  Applicable to anhydrous hydrogen fluoride.

6.3.2 Neutralization titrimetry

(1) Summary Add potassium nitrate and ice into sample, titrate it with
sodium hydroxide solution using indicator of phenolphthalein, and obtain
the content percentage of hydrogen fluoride.

(2) Reagents Reagents shall be as follows:
(a) 1 mol/l sodium hydroxide solution Follow 4.5 (19.1) of JIS K 8001.
(b) Potassium nitrate solution (saturated) Follow 4.2 of JIS K 8001.
(c) Phenolphthalein solution Follow 4.4 of JIS K 8001.

(3) Implements Implements shall be as follows:

(a)  Platinum crucible or polyethylene container with a cover A platinum
crucible of 20 ml or larger specified in JIS H 6201, or polyethylene
container of 20 ml or larger.

(b)  Polyethylene beaker 300 ml

Documents

Copyright by the Japanese Industrial Standards
Fri AupuR6dR2:48:6020ktails: JIS K 1405 0


http://www.avadocuments.com/doc/jis-k-1405-0
http://www.avadocuments.com/doc/jis-k-1405-0

JIS Kx1lu05 95 E@ u4933L08 0528778 789 IR

5
K 1405-1995

(4) Operation Operation shall be as follows:

(a) Place in advance about 5 ml of water in a platinum crucible or
polyethylene container with a cover, and weigh its mass to the
nearest 0.1 mg.

(b) Put about 1 g of sample, and again weigh its mass to the nearest 0.1
mg.

(c)  Transfer it into the polyethylene beaker, while rinsing with water,
into which about 20 ml of potassium nitrate solution (saturated) and
about 100 g of broken ice (!) have previously been put.

(d) Add 3 drops of phenolphthalein solution, and titrate it with 1 mol/l
sodium hydroxide solution until the sample solution keeps its faint
red color for 15 s (5).

Note (°) Immediately after the titration, employ the solution for the
test of hexafluorosilicic acid.

(5)  Calculation  Calculate the content percentage of hydrogen fluoride ac-
cording to the following formula, and round off the value to get the first
decimal place.

B=_(Vixfi—0.05x ;’z x f2) x 0.02001 100 - D x 0.4080

where, B : content percentage of hydrogen fluoride (%)

Vi : quantity of 1 mol/l sodium hydroxide solution
needed for the titration at (4) (d) (ml)

V. : quantity of 0.1 mol/l sodium hydroxide solution
needed for the titration at 6.4.2 (4) (b) (ml)

fi . factor of 1 mol/l sodium hydroxide solution
f2 ; factor of 0.1 mol/l sodium hydroxide solution

D : content percentage of sulfuric acid obtained at
6.5 (5) (%)

S : mass of sample (g)

0.05 : factor used when hexafluorosilicic acid is
equivalently corrected to hydrogen fluoride

0.02001 : amount of hydrogen fluoride equivalent to 1 ml
of 1 mol/l sodium hydroxide solution (g)

0.4080 : factor for converting sulfuric acid into equiva-
lent amount of hydrogen fluoride (40.01/98.08)

6.3.3 Subtracting method

(1) Summary Obtain individually the content of hexafluorosilicic acid,
sulfuric acid, sulfur dioxide and water, then carry out subtracting method,
and obtain the content percentage of hydrogen fluoride.
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