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Foreword

This standard has been prepared by the Technical Committee on Gases under the guidance
of the Standards Projects Committee, and it is in accordance with the procedures of the Kenya Bureau of
Standards.

High purity Compressed air is manly used in analytical instruments as fuel such as in GC(FID) and oxidant in
AAS. The zero air is desired because if the instrument is ‘zeroed’ with contaminated air and subsequently
encounters a cleaner atmosphere (test sample), negative readings could result, ultimately affecting the detection
limits of the instrument. Impurities can also cause the AAS flame to discolor or burn unevenly. Furn \ -
atmospheres require low moisture levels to maintain instrument sensitivity. AN

A
This standard covers characteristics touching on their purity, packaging and marking. The maj imp%ties limits
covered include Carbon dioxide, carbon monoxide, moisture and hydrocarbons.

A

NS
N/

During the development of this standard, reference was made to the following d@

KS 2170-2:2008 Medical gases — Specification, Part 2: Medical air
~
4@ gas 2— Specification

: Colour coding

Linde group speciality gas equipment, Publication number 1-866-385-5

EN 1089-3:2004 Transportable gas cylinders—Cylinder identificati

Acknowledgement is hereby made for the assistance rec%ﬁv\ these sources.

®KEBS 2012 — All rights reserved



KENYA STANDARD DKS 2438:2012

High Purity Compressed Air—Specification

o\
18
1 Scope D
AN
This Kenya standard specifies requirements and test methods for compressed High Purity Air. It do@ot apply
to the gas intended for medicinal use or inhalational purposes. ’
PN X

2 Normative reference Y
The following standard contains provisions which, through reference in thi @ﬁstitute provisions of this

e
Kenya Standard. For undated reference, the latest edition of the normative/q% t referred to applies.

\

KS 09-532, Specification for standard atmospheric condition%r@urposes

Y

KS ISO 7225, Gas cylinders — Precautionary labels

3 Terms and Definitions
B
For the purposes of this Standard the following te@a aefinitions shall apply.
3.1
R
reagent @
3.2 Q
STP \ y)

standard atmospheric temperatur and pressure as per KS 09-532

4 Requireme@

4.1 Odour (;
When tested 'n% ance with the method specified in annex A, the product shall pass the test.

’% content

4.2
V@ sted in accordance with the method specified in annex B, the product shall have oxygen content in the

ra 20.0% viv —22.0 % V/v.

4.3 Identity

When tested in accordance with the method specified in annex C, the product shall pass the test.
4.4 Impurities

The product shall be colourless and shall comply with the impurities limits given in table 1.
©KEBS 2012 — All rights reserved 3
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Table 1 - Impurity limits for High Purity Air

SL Characteristic Requirement Test method

NO.

1. Carbon dioxide ppm, max 400 Annex D
2. Carbon monoxide ppm, max 5
3. Total hydrocarbons as methane ppm, max 2
4. Water ppm, max 4 Annex E o\

e v
5 Packing and marking (.\\\_‘\_}
A

5.1  Packing ;

relevant Kenya standards. Valves or taps shall not be lubricated with oil or grease.

5.2 Marking @

IA
The product shall be supplied as compressed gas in appropriate steel cylinders/fjmm\'xn‘}r complying with

5.2.1 Cylinder e
Each cylinder/container shall have labels which are clearly and indeli@r ed with the following information:

a)  Thewords * high purity compressed air”;

A

b) The name or registered trade mark and address 5@ Hyanufacturer;

C) The content of oxygen;

d) The impurities limits in table 1, as appli ;
e) Batch number;

f) Date of filling; )Q\&

9) Filling pressure (at STP \ y)

b 4
5.2.2 Colour Q)

Each cylinder shallin addition to the markings in 5.2.1, be clearly and indelibly painted with the colour bright

green. X

523 P /Xp)onary labels

Eac linder shall in addition to the markings in 5.2.1, be clearly and indelibly marked with precautionary labels

an iéd in KS ISO 7225,

®KEBS 2012 — All rights reserved
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Annex A

(Normative)

Test Method for odour

Lo o\
A1 Principle \V
The method uses the principle of human olfactory detection system of odour in air. (\\__}
A
A4  Procedure R ’
£ >

A.4.1 Carefully open the container valve of the test gas to produce a moderate flow of S\Q

O©KEBS 2012 — All rights reserved
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Annex B
(Normative)
Determination of Oxygen content

B.1 Principle

l')
Oxygen in gases is determined using a paramagnetic analyzer. The principle of the method is base the high
paramagnetic sensitivity of the oxygen molecule. Oxygen exerts a strong interaction on magnetic fields, which is
measured electronically, amplified and converted to a reading of oxygen concentration. ‘ \Vé

4

The measurement of oxygen concentration is dependent upon the pressure and temperatﬂ'?q , if the analyzer
is not automatically compensated for variations in temperature and pressure, it must b Wed immediately
prior to use. ‘%

As the paramagnetic effect of oxygen is linear the instrument must have a sui e with a readability of
0.1 per cent or better. ~

B.2 Apparatus Paramagnetic analyzer with a suitable range a@aéility of 0.1 per cent or better.

B.3 Reagents P Q

B.3.1 Calibration mixtures Q Yy

B.3.2 Nitrogen R1 N,

Commercially available nitrogen (N,) referenc@ uitable grade

B.4 Procedure $

B.4.1 Set the zero by passing nit 51 through the instrument at a suitable flow rate until a constant reading
is obtained. It should be set to zero‘accerding to the manufacturer's instructions.

B.4.2 Set the appropriatedimit by passing air (20.9 per cent v/v O,) through the instrument at a suitable flow
rate until a constant re g tained. The limit should be set to 20.9 per cent v/v in accordance with the
manufacturer's instructions:

B.4.3 Pass the& e examined through the instrument at a constant flow rate until a suitable reading is

obtamed{b\)
QD

@KEBS 2012 — All rights reserved
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Annex C

(Normative)

Identity test method A\
C.1  Principle 14
. ¥
This method covers the determination of identity of Air by means of glowing splinter test, oxygen buirt 'e\e t and

s

e
_d

paramagnetic analyzer tests.

C.2 Apparatus 1"&'
)

C.2.1 25-ml capacity gas burette (Fig. 1). Y
C.2.2 A cylindrical funnel @
C.2.3 A splinter of wood /Q)

C.3 Reagents

C.3.1 Freshly prepared potassium hydroxide solution (;E{O@

A solution of potassium hydroxide R containing about 56 I@H per litre

A ™
C.3.2 Freshly prepared sodium dithionite soluti n}@&g/l)

A solution of sodium dithionite R containing ab@@ g of Na,O,S; per litre.

C.3.3 A cylindrical funnel /$

C.3.4 A cylindrical funnel

Al ,,)
C.4. Procedure Q hd

C.4.1 Place a glowing@ f wood into the test gas. The splinter remains glowing.

C.4.2 For the de e@?tion, use a 25-ml capacity gas burette (Fig. 1) in the form of a chamber with at its upper
end, a tube gra n 0.2 % between 19.0 and 23.0, and isolated at each end by a tap with a conical barrel.

The lower tap.is joined to a tube with an olive-shaped nozzle and is used to introduce the test gas into the
apparatq% indrical funnel above the upper tap is used to introduce the absorbent solution.

ashthe burette with water and dry. Open the two taps. Connect the nozzle to the container of the test
et the flow rate to 1 litre per minute. Flush the burette by passing the gas through it for 1 minute. Close
er tap of the burette and immediately afterwards the lower tap. Rapidly disconnect the burette from the
container of the test gas, and give a half turn to the upper tap to eliminate any excess pressure in the burette.

C.4.4 Keeping the burette vertical fill the funnel with a freshly prepared mixture of 21 ml of potassium hydroxide
(~560 g/l) and 130 ml of sodium dithionite (200 g/l). Open the upper tap slowly. The solution absorbs the oxygen
and enters the burette. Allow to stand for 10 minutes without shaking.

©KEBS 2012 — All rights reserved 3
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C.4.5 Read the level of the liquid meniscus on the graduated part of the burette and record the figure. The
recorded figure represents the content of oxygen as a percentage in v/v. The read value shall be between 20 %

— 22 %.

C.4.6 The test gas shall be deemed to have passed identity test if the splinter remains glowing as per C.4.1, the
read value in C.4.5 is between 20 % — 22 % and the oxygen content is between 20.4 % — 21.4 %, when tested

in accordance with annex B.
- a\
i : 14
‘ : LS
%,
A I
4

— = 25 mm 1’“&’
N

AT0 mm

23.0%

21.0%

F‘i@as Burette
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Annex D

(Normative)

Determination of carbon dioxide, carbon monoxide and total hydrocarbons (as
methane)

D.1  Principle (\u

/‘\

L
This method covers the determination of carbon dioxide, carbon monoxide and total hydrocarbonm&rrmthane)
content of Air by means of gas chromatography.

D.2  Apparatus 1 E

D.2.1 Gas chromatograph, with thermal conductivity detector with stainless
packed with molecular sieve 5A and using Ultra High purity Helium as the car
purified further by passing through argon gas purifying system. Maintain the

130°C. ~

Note Many other variables, such as column type, length, carrier flow, detector te ratureszdetector type and oven temperature, may be
left open, and still provide a suitable system for determination of these impurities.

D.3 Reagents (< D

D.3.1 Reference gas, commercially available calibratior%skxture of carbon dioxide, carbon monoxide and

olumn (4m x 4.6mm)
~The carrier gas shall be
t 60 °C and the detector at

methane in Air. ,

D.4 Procedure

D.4.1 Setthe GC conditions in accordanee wi e manufacturer’s instructions. Calibrate the instrument by
injecting a suitable volume of the referg@s (D.3.1).

D.4.2 Inject a suitable volume of De test gas and the reference gas (D.3.1).

D.4.3 Adjust the volume, as t)re conditions specified above (D.2), to produce a peak response for the

reference gas (D.3.1) that s a height of not less than 35 % on the recorder.

D.4.4 Measure the a%)d he peak responses obtained in the chromatograms from the injections of test gas
d ulate the percentage content of each analyte by comparing with the peak response

and reference gas C

obtained from tbxfer nce gas (D.3.1).
D.4.5 Th Ny)

Methane:t

Q

the calibration for hydrocarbons shall be expressed as total hydrocarbons calibrated as

©KEBS 2012 — All rights reserved 5
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Annex E
(Normative)

Method for the determination of water content

E.1 Principle

o\

The gas is passed through a direct reading hygrometer. \(V

N
E.2  Apparatus (\\ )

A

|7 4

E.2.1 A direct reading hygrometer — of one of the following types: A% .
AL

a) cooled mirror dew point; \g)
b) electrolytic; ‘%
c) capacitance; @'
E.3  Calibration X
Ensure that the instrument has a current certificate of calibration dem ing traceability to a physical

standard held at the KEBS Metrology Laboratory or a recognized‘% ional body.
E4  Procedure

Operate the direct reading hygrometer in accordance witr‘%m nufacturer’s instructions. Keep all sample lines
as short as practicable and, together with all ancillary ' nt, ensure that they have only
polytetrafluorethylene or stainless product in acco%w the manufacturer’s instructions.

Record the water content that is displayed by@ ment.
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