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SEMI C6 STD.2-88

PARTICLE SPECIFICATION FOE GRADE 20/0.2 OXYGEN DELIVERED

AS PIPELINE GAS

i. Purpose

The purposes of this document are (1) to set a specifica-
tion of maximum permissible particle concentration for
20/0.2 grade oxygen gas and (2) to describe a reference
method for its verification using a diiution method with
filtered nitrogen as the diluting gas.

2. Scope

This document applies only to oxvgen gas delivered
through pipelines; it is not applicable to cylinder gases or
gases in their liguid state. This specification applies tothe
qualification of the system. It does not apply te con-
tinuous monitoring, Details for the latter should be deter-
mined between supplier and user.

3. Definitions

3.1 Particle Size/Particle Diameter - The optical
equivalent diameter as detected by a given light scattering
particle counter.

NOTE: The optical equivalent diameter varies from
counter to counter and with particle shape and refractive
index.

3.2 Particle Concentration - The total number of par-
ticles of aspecified optical equivalent diameterand larger,
rounded (o the nearest integer, contained in [.0 standard
cubic foot (SCFT) of gas. This is derived by subtracting
the background count of the system from the counted
particles of the specified equivalent optical diameter and
larger. Particles per volume is derived by dividing the
particle count by the volume sampled.

3.3 Gas Sample Volume - The volume of the sample,
expressed in standard cubic feet (SCFT) is the volume
occupied by the gas sample at standard conditions, 20°C
(68°F) and 1.00 atmosphere pressure.

34 Instrument Background Count - Counts resulting
from the instrument, not the sampled gas. This count
skould ideally be zero. To obtain an instrument back-
ground count the gas sampled must be free of particles.
Preferably, the clean filtered nitrogen used to ditute the
oxygen should be used, although any compatible clean
filtered gas is acceptable. The instrument background
count is the averaged mean of the counts of 1.0 SCFT
samples over 24 consecutive sampling periods or 8 con-
secutive sampling periods of 30 minutes each, whichever
is longer. The instruments background count is to be

reported as mean number of counts/SCFT + the standard
deviation.

3.5 System Background Count - Counts resulting from
the system instead of the sampled gas. This background
count is obtained in much the same way as the instrument
background count, The filtered clean gas, preferably the
filtered nitrogen used for the dilution of the oxygen, is
passed through the system, and the mean number of
counts/SCFT + the standard deviation, is recorded, along
with the length of time the samples were taken. The
system includes along with the length of time the samples
were taken. The system includes atl the fittings, tubing,
instruments (including the particle counter) and gauges,
the gas will traverse prior to and including the sensing
volume of the particle counter. The system background
coumi is the averaged mean of the counts of 1.0 SCFT
samples over twenty-four consecutive sampling periods
or eight consecutive sampling periods of 30 minutes each,
whichever is longer. The system background count is to
be reported as mean number of counts/SCFT + the stand-
ard deviation.

3.6 Sampling Period - The time needed to sample 1.0
SCFT of the oxygen gas or 30 minutes, whichever is
longer.

4. Apparatus

4.1 Light Scattering Optical Particle Counter - with a
lower detection limit of 0.2 micrometers or less, based on
a calibration with polystyrene latex spheres; and a maxi-
mum background of 2 counts per SCFT at 0.2
micrometers.

4.2 Pressure Reducer - An accessory required for
counters operated at atmospheric pressure, preferably
using expansion of the gas through a critical orifice. Any
other mutually agreed upon method of reducing pressure
is also acceptable.

4.3 Gas Mixing Equipment - Gas mixing equipment
which does not add or remove particles from the gases to
dilute the oxygen with nitrogen in a 1:4 ratio before
particle counting to avoid the safety related problems
associated with pure oxygen.

4.3.1 Total system background count not to exceed 2
counts per SCFT at 0.2 micrometers as defined in Section
3.5.

5. Test Method
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NOTE - The precise details of any sampling configura-
tion, measurement procedure, or any instrument calibra-
tion and frequency must be agreed upen between user and
supplier, taking into account good engineering practice.

5.1 The sampling point should be as close as practical to
the downstream side of the supplier’s final gas filter.
Sampling lines should be as short as possible and have ne
sharp bends.

5.2 Suggested sampling probe configurations for tur-
bulent main line flow:

Alternative a: Figure la (preferred)

Alternative b: Figure 1b
Alternative c: Figure 1c
Alternative d: Figure 1d

5.3 Forconfigurations la, 1b, and Ic, the flow rate in the
sampling tube at pipeline pressure should be set so that
the mean sampling flow velocity at the probe inlet
matches as closely as possible the axial flow velocity in
the pipeline. Sampling tube ID should be no less than
0.08 inch (2mm).

5.4 The oxygen should be dijuted with filtered nitrogen
in a 1:4 ratio using a mutually agreed upon gas blending

device,

6. Specification

6.1 Maximum permissible total concentration: 20 par-
ticles per SCFT of oxygen equal to or larger than (.2
micrometers after subtracting the system background
count as defined in Section 3.5.

6.2 The specification will be considered as met if the
particle concentration does not exceed 20 particles per
SCFT of oxygen in any five consecutive sampling periods
as defined in Section 3.6.

7.Report

The report shall include for each sampling period the
particle conceniration as defined in particles equal fo or
larger than (0,2 micrometers optical equivalen: diameter,
without reference to any specific size distribution func-
tion, The particle count observed after dilution should be
multiplied by 5 to comrect for dilution. This will then be
the concentration in oxygen. The instrument and system
background counts shail be reported as defined in Section
3.4 and 3.5.
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Figure 1

NOTICE: SEMI makes no warranties or representations as to the suitability of the standards set forth herein for any
particular application. The determination of the suitability of the standard is solely the responsibility of the user, Users
are cauttoned to refer to manufacturer’s instructions, product labels, product data sheets, and other relevant literature

respecting any materials mentioned herein. These standards are subject 1o change without notice,
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