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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Throughout the manufacturing process, impurities can generate in the dimethyl ether (DME). In
addition, there is a possibility that DME becomes contaminated during loading and transportation by
sea and/or various land transportations. Examples of such impurities include methanol, water, carbon
dioxide, ethyl methyl ether, sulfur, residues, and so on.

Gas chromatography is recommended to analyse many kinds of vaporizable impurities.
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INTERNATIONAL STANDARD ISO 17196:2014(E)

Dimethyl ether (DME) for fuels — Determination of
impurities — Gas chromatographic method

WARNING — The use of this International Standard can involve hazardous materials, operations,
and equipment. This International Standard does not purportto address all of the safety problems
associated with its use. It is the responsibility of the user of this International Standard to
establish appropriate safety and health practices and determine the applicability of regulatory
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3.1
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DME

ations prior to use.

N

pcope

International Standard specifies a procedure of test for methanol, CO, GOy methyl fo
yl ether, and hydrocarbons up to C4, in DME used as fuel by the gas chromatography n
pdure is applicable to determine the amount of methanol, CO, CO2,(methyl formate, ¢
[, and hydrocarbons up to Cg4, up to the value specified in ISO 16861
ed number of labs. It allows establishment of a quality specifigation of DME but cannotb

full precision determination in line with the usual statistical methodology as in ISO 42

Normative references

following documents, in whole or in part, are normatively referenced in this docunj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

975, Natural gas — Extended analysis — Gas-chromatographic method
16861, Petroleum products — Fuels (class F) — Specifications of Dimethylether (DME)

9945, Refrigerated non-pétroleum-based liquefied gaseous fuels — Dimethylether (DME)
ial sampling onshore terminals
Terms and definitions

the purposestof this document, the following terms and definitions given in ISO 6

ving apply)

bonents

rmate, ethyl
hethod. This
thyl methyl

The precision of this method has been studied for a limited set of samples and content levels by a

b considered
hO.

ent and are
For undated
es.

— Method of

D75 and the

, methanol, ethyl methyl ether, methyl rormate, carbon dioxide, carbon monoxide, nydr

to C4

3.2

hydrocarbons (up to C4)
components such as ethane (C2Hg), ethylene (C2H4), propane(C3Hg), propylene(C3Hg), i-butane(i-C4H1o),
n-butane(n-C4H1g), i-butene (i-C4Hg), 1-butene (1-C4Hg), trans-2-butene (trans-2- C4Hg), cis-2-butene

(cis-

2- C4Hg), and 1,3-butadiene (1,3-butadiene)
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3.3
working re
WRM

:2014(E)

ference gas mixture

mixtures which are used as working standards for regular calibration of the measuring system

Note 1 to entry: WRM can be prepared by gravimetric method in accordance with ISO 6142 or certified and

validated by c

4 Princip

omparison with gas mixtures in accordance with ISO 6143.

le

The components to he determined in a gaseous sample are separated by gas chromatography and

compared W

ith calibration data obtained under the same set of conditions.

The components are separated using packed or open tubular columns in a gas chromatograph

detected by

5 Analys
5.1 Appa

5.1.1 Ana
The analytid

NOTE EY
Standard. Sed

The gas-chr
and/or temj
transfer ang

The sample

TCD or FID or FID with methanizer.

is and analytical requirements
ratus and materials

lytical system
al system shall consist of a gas chromatograph and amappropriate data handling syst

amples of analytical systems and conditions areinfermatively proposed in this Internat
b Annex A and Annex B.

omatographic unit can consist of one or miore gas chromatographs capable of isothgd
erature-programmed operation and equipped with a TCD and an FID and a sample hg
introduction system. A methanizers optional.

is preferably transferred as a gds phase to the injection system through a constant vo

system according to the annexes.

If the samplg
is required

A liquid sam
5.1.2 Refg

5.1.2.1 W,

The concent

see 6.3.1).

pling valve can alsgbe used to inject the sample in a liquid phase.
rence gas mixtures

prkingreference gas mixture

and

P11,

ional

rmal
pated

lume

 is transferred as a gas phase, a specific procedure to allow full vaporization of liquid sample

ration of each component in the WRM shall be within the tolerances given in Table 1 rel

ative

to the maxir

TarT vatue attowed i the specificatiom i 1SO-1686+1:

WRM for the following components should be prepared: CO, CO2, methanol, methyl formate, propane,

butane, and

ethyl methyl ether.

WRM for other hydrocarbons up to C4 can be prepared.

Standard reagents or standard gas for ethyl methyl ether might not be widely available in the
market. However, it is necessary to obtain such a mixture to perform test methods described in this
International Standard.

Example of a WRM is shown in Annex C.
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Table 1 — Tolerance between concentrations of components in the WRM and the sample

Component concentration allowed in Deviation of component concentration in WRM
specification ISO 16861 (% relative to value specified in ISO 16861)
mass %
Upto0,1 +50
01to1l +25

5.1.2.2 Control gas

A copt

nreccra—gac Jadscbiira oot ot g 11+ armBbaelantcenracant

reference gas mixture. A sample gas mixture having a composition closely related to the WRM

A cor
of th

5.2

b components detected.

Resolution

The fesolution between two adjacent peaks for each component shall nat’be less than 2.

In thle event that a valve switching is performed in multicolumu analysis, the resolution |}
peakj of the component eluted before switching the valve and the peak of the component th
elutegd without the valve switching shall not be less than 4.

If th
cond

e resolution is unsatisfactory, the selection of chfomatograph columns and/or th
litions should be optimized until the expected reseliition is obtained.

6 Procedures

6.1

Setting up the analytical system

Set up all the analytical system in aceerdance with the manufacturer’s instructions and tH
metHods chosen.

Condensation and sorption(in-the sampling system shall be avoided. The sample cylin
trangfer line and all the lab, equipment shall be in a well air-conditioned room or the sam

and
ambi

rransfer line shall be heated to at least 10 °C above the greater of the sampling ten]

gas phase transfer and injection, special precautions shall be taken at any spot in the sy

pres

6.2

bure reduction occurs.

Samgple preparation

Samplés’shall be taken as described in ISO 29945.

the working-

can be used.

trol gasisused for the determination ofthe mean (p) and standard deviation (a) of the cocentrations

between the
at would be

e analytical

e analytical

der and the
ple cylinder
perature or

ent temperaturé~tf necessary, use a heated vaporizer to ensure complete vaporization. In case of

stem where

NOTE

Since DME is a liquefied gas, depending on the filling level and pressure, CO and COz might be more

concentrated in the vapour phase of the sample container. The CO and CO; concentration in the vapour phase
can be calculated if the distribution coefficient of CO and CO3 in liquid phase and vapour phase is known at given
pressure. See Annex E for values of the distribution coefficient.

6.3

Injection

Either of the two following procedures can be used.
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2014 - All rights reserved


https://standardsiso.com/api/?name=a11a552bd49ecd53426fb2fc19669611

ISO 17196

6.3.1 Gas
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phase injection

Connect a sample cylinder to the sample injector. Replace by letting the sample gas flow into the sample
measuring pipe. Purge the transfer line and the sampling loop for a sufficient period. Then inject the
sample gas into the column by switching the passage of the sample injector and measure the peak area.

Note that the sample should be taken from the liquid phase of the sample cylinder. It is necessary to
take measures to ensure complete evaporation of the sample. Measures should also be taken to avoid

condensatio

n of the sample.

For an example of the gas phase sample injection, refer to the practices in Annex A.

6.3.2 Liqy
If liquid injg
hence ensur
before injec

7 Calibr

7.1 Calib

Analysis of
control char

7.2 Calcu

Obtain the c
calculate th
order to conl

CvizA—l

where
Cvi
Ai
Asi

Pi

Alsi

lid injection with liquid injection valve

ction valve is used, the sample should be kept under pressure to avoid evapotation|
e repeatable injection. Ensure liquid DME is flowing at the vent of the liquid_sampling
Fion into the column.

ation, calculation, and control charts

ration

the WRM according to the present procedure is carriedout periodically or if requirg
t inspection (see 7.3).

lation

oncentration, in volume %, of each component in sample gas according to Formula (1).
e content, in mass %, of each compositionito four decimal places according to Formula
vert volume % to mass % and round offto three decimal places.

(Pi

the calculated congentration, in volume %, of compound 7 in the sample;
the peak areaef’compounds i in the sample;
the peak atea of compounds i in the last analysis of the WRM;

the concentration, in volume %, of compounds i in the last analysis of the WRM.

and
ralve

d by

Next,
2) in

@)

Cvix Mi

Cwi=

i(CvixMi)

i=1

where
Cwi is
Mi is

n is

the calculated concentration, in mass %, of compound 7 in the sample;
the molecular mass, in grams, of compounds i in the sample;

the total number of compounds.

7.3 Control charts

Refer to ISO

4

6975 for the detailed description of control charts.

(2)

© ISO 2014 - All rights reserved
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Carry out a control gas (5.1.2.2) analysis with each batch of sample. Its composition is unvarying and so
the results of this analysis can be used as an indication as to whether the method is no longer working
satisfactorily or recalibration is necessary, or both.

8

Precision

The provisional precision of this method, established during interlaboratory tests relating to DME
sample with components content shown below, and determined on the basis of statistical examination of
interlaboratory test results is shown in Table 2. Refer to Annex D for the report of the interlaboratory test.

NOT
ISO 1

The

acco
in th

Repd

—
[

The omphacic of the int‘nr]ahnrafnry chl(‘y was to confirm that the camp]o ana

6861 specification or not, rather than to establish an analytical method applicable fota
reproducibility determined is only indicative and should not be considered as~one
rding to normal statistical procedures as in ISO 4259. The figures are provisionaland f|
e future is intended to improve the estimation given.

atability, r: The difference between two test results obtained by the sameé operator w

appafratus under constant operating conditions on nominally identical test material would

run,

Repr
oper
in th

Refel

n the normal and correct operation of the test method, exceed the yatue below in only of]

oducibility, R: The difference between two single and independent results obtained
htors working in different laboratories on nominally identieal test material would, in {
e normal and correct operation of the test method, exceed the value below in only one

to ISO 5725-2 for the detailed definition of repeatability, r, and reproducibility, R.

Table 2 — Provisional precision of the test method

ysed fulfils
wide range.
established
urther work

th the same
, in the long
e casein 20.

by different
he long run,
case in 20.

Repeatability
r
mass %

Content in DME

R
mass'%

masy

Component

Reproducibility

%

co

000,010 0,46X 0,6

DX

CO2

0to 0,10 0,28X

0,28X

Meth

anol 0 to 0,050 0,16X 0,4

b X

Meth

yl formate 0to 0,50 0,17X 0,4

L X

Ethy

methyl ether 0to 0,20 0,50X

1,50X

Hyd

ocarbons up to C4 0to 0,050 0,14X 0,4

X

NOTH

Xis the medn.measured content value of each component.

9
The

a)
b)

)

d)

L

[est report

testreport shall include at least the following information:

areference to this International Standard, i.e. ISO 17196:2014;

a reference to the gas chromatography system;

all the necessary information for complete identification of the sample, for example, ISO 29945:

date of sampling;

place in the pipeline system at which the sample was taken;

the sampling method used (including the size and type of material of the high-pressure cylinder used);

a complete list of all components determined or detected;

© IS0 2014 - All rights reserved
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f) the details of any deviation from the procedure specified;

g) any unusual features noted during the determination (i.e. in the chromatogram).

6 © ISO 2014 - All rights reserved
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Annex A
(informative)

Examples of chromatographic systems and conditions (1)

A.1 Separation principles and procedures

Analysis is performed separately by four injections on the gas chromatograph equipped‘with column,
detegtor, and auto-gas sampler/injector system according to the following groups:
— (02 and hydrocarbons (up to C4);
— 1nethanol and methyl formate;
— ¢thyl methyl ether;
— (oO.
® NS @
)
m_ — '\‘\\ @
2 3 i &
- 9 @ 10° |
. ) % 4
> @

Key
(1) dample cylinder (9) samplein
@ ;[-dni valve sample loop
(3 Hheater ) carrier gas
(#) qontrol valyé 1© sample out
(5 ipjeetox @) column
(6) qohimn oven TCD or FID
(7) detector 1 vent
valve

valve positionoff: ___ _ _ __ _
valve position on:

Figure A.1 — Apparatus

Connect the bottom valve on the sample cylinder and the mini valve on the transfer line with short pipe
(made of stainless steel with 3,18 mm of outer diameter and 1,74 mm of inner diameter, thatis 0,72 mm
of thickness). Heat the 650 mm portion of the transfer line tube to the temperature range within
80 °C~100 °C. This is achieved by heater attached to the tubing. Set the six-port sampling valve to the

© ISO 2014 - All rights reserved 7
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sampling po

sition. Open the bottom valve and the mini valve. Using the flow adjuster valve, adjust the

flow-rate of the sample gas to 0,5 1/min. Carry out the purging operation for at least 10 min to completely
replace the remaining gas in the transfer line with the sample gas. After completion of enough purging

operation m

entioned above, turn the six-port sampling valve to the gas injection position. The sample is

injected to the gas chromatograph and data collection is performed automatically.

A.2 Carbon dioxide and lower hydrocarbons

A.2.1 Column specification

— Column
— Carrier
A.2.2 Det
— TCD

— Referen

— Detector temperature: 100 °C

A2.3 Inje

— Air-acty
auto-ga

A.2.4 0v«1r: temperature

— Isother

A.2.5 Chr|

TCD2
25 pV 7

175
150—3
125—f
100

754

packing: VZ-7 (607/80mesh), 3 mm X 7,5 m (1D X length, stainiess Steel)

gas flow rate: 20 ml/min of helium

pction

ce gas flow rate: 30 ml/min

ction volume

ated switching valves and 1,0 ml of gas sampler. It\is’an automatic gas injection by ysing
5 sampler with air actuated valves, which is contrglled by an event timer.

al oven at 35 °C

pmatogram example

, Back Signal

&y 4657—E3HB
T04T6- DME

50
25

D..__._..

== 4178 - CO2

2032
16.300
| //
{
1
|
!

e __._.a.'.";r__.-_iz.'\..ll.. A

0

Figure A.2 — Chromatogram example

A.3 Methanol

A.3.1 Columns specification

© ISO 2014 - All rights reserved
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— Column packing: PEG-20M 20 % chromosorb W (60/80 mesh) AW DMCS, 3 mm x 5 m (ID x length,

stainless steel)

— Carrier gas flow rate: 20 ml/min of nitrogen
A.3.2 Detection
— FID, Detector temperature: 120 °C

— Hydrogen flow rate: 30 ml/min

— Air flow rate: 400 ml/min

— Make-up gas flow rate: 20 ml/min

A.3.3 Injection volume

— Air-actuated switching valve and 1 ml of gas sampler automatic gas idjection by us
gampler with air-actuated valves, which is controlled by a timer

A.3.4 Oven temperature

— Isothermal oven at 90 °C

A.3.5 Chromatogram example

ng auto-gas

P, -
b
200 - o \ ©
] = =
i E
| =
w =
150 = 2
] 5 =
] = m
100 4 . \ = '
] = H-, o z
1 : o Q
] \ Yﬂ'\\ 2
50 Y £
1IIlls I|I \\\
L TN
; —
o AT
w
-50 T T T T T
0 25 5 75 10 125 m(r

Figure A.3 — Chromatogram example

A.4 Methyl formate, ethyl methyl ether

A.4.1 Columns specification
— Column packing: Porapak T (60/80mesh), 3 mm x 2 m (ID x length, stainless steel)

— Carrier gas flow rate: 20 ml/min of nitrogen

A.4.2 Detection

— FID, detector temperature: 160 °C

© IS0 2014 - All rights reserved
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— Hydrogen flow rate: 30 ml/min
— Air flow rate: 400 ml/min

— Make-up gas flow rate: 20 ml/min

A.4.3 Injection volume

— Air-actuated switching valve and 5 ml of gas sampler. It is an automatic gas injection by using auto-
gas sampler with air-actuated valves, which is controlled by a timer.

A.4.4 Ove]: temperature
— Isothermal oven at 120 °C
A.4.5 Chrpmatogram example
FID1 A, Front Signal
Wi BY
E DB
175 B |
] £
150{- M
124 3 ‘ | 8
1 & | -‘9
100 [ A g
?5'—; | E
] ! 2
501 \ .
| \'\ { ﬁ
254 \\~ | &
| = 7
o—u__.l-, ‘J — — ——r ~ JV\' e L \"‘—r
g " ag ' N 2 2/ Tk
Figure A.4 -~ Chromatogram example
C-R8Al CHROMATOPAC CH=1 Repoiit No.=36 DATA=]:@CHEM].C17 08/06/17 16:52:28
T F e.307
- o
2.458
) 4,195
B DME
7.045
#% CALCULATION REPORT #*
CH PKNO TIME AREA HEIGHT MK IDNO CONC NAME
1 1 0. 307 102 118
3 2.458 4060 426 2} 0. 0008
4 4.195 34773912 1032940 E 2
5 7.045 26447 2520 3 326.0019
TNTAT IAROARKE 1036004 329. 0027

Figure A.5 — Chromatogram example

10 © ISO 2014 - All rights reserved
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A.5 Carbon monoxide

A.5.1 Columns specification:

— Column packing: Molecular sieve 5A (60/80mesh), 3 mm x 3 m (ID x length, stainless steel)
— Carrier gas flow rate: 20 ml/min of helium

A.5.2 Detection

— TCD, detector temperature: 130 °C

— ll{eference gas flow rate: 30 ml/min

A.5.3 Injection volume

— Air-actuated switching valve and 2 ml of gas sampler. It is an automatic gas injection by using auto-
gas sampler with air actuated valves, which is controlled by timer.

A.5.4 Oven temperature

— Isothermal oven at 90 °C

A.5.5 Chromatogram example

TCD2 B, Back Signal

25juv ]
40
304
20+
; 8o »
e rS 3 g
NTN 3
=1 i
=1 Nt
T | SO oA L Sy a S
10 @~ T T T T T T T T
0 d. 5 5 10 125 15 175 20 25 min

Figure A.6 — Chromatogram example

© ISO 2014 - All rights reserved 11
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Annex B
(informative)

Examples of chromatographic systems and conditions (2)

B.1 Separation principles

This system|contains two valves: one is for sample injection and the other is for switching two soltumns.
Valve #1 (G§V1) is for loading the sample. The valve is located on the sampling loop. The sampleis loaded
with the valye in the off-position, and turned to the on-position when the sample is readyto.be inj¢cted
into the GC $ystem. Valve #2 (GSV2) is a switching valve. When turned to the off-position) the sample is
passed thropigh both columns, while, when it is in the on-position, the sample is passéd only through the

Porapak N cplumn.

The Methanizer enables the flame ionization detector (FID) to detect low lévels of CO which arg not

ionized by the flame, by methanizing the samples with the Ni-Catalyst.

i e
b
/72 6 |\
S ? ®
1 © ¥ T \
D N
® )
L ;O)O
Key
(1) injector (9) valve 2
(2) column ¢ven column 1
(3) detector i) column 2
(#) valve 1 @ TCD
(5) samplein 13 methanizer
(6) sample loop FID
(7) carrier gas @ vent
sample out

B.2 Column specification

1) Name: Porapak Q/Porapak N

12

Figure B.1 — Apparatus

© ISO 2014 - All rights reserved
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2) Mesh: 80/100 mesh

3) Length: 18 ft

4) Diameter: 1/8 in

5) Pipe material: Stainless steel
6) Carrier gas

— TCD: Argon, 30 ml/min; FID: Argon, 20 ml/min

B.3 | Detection

A TCD and an FID are used as the detectors. The TCD is maintained at a temperaturelof 200 °C, and the
FID i ignited in a condition where the hydrogen supply flow rate is 30 ml/min and the air{supply flow
rate |s 300 ml/min, and is maintained at a temperature of 250 °C.

Its s¢nsitivity shall be sufficient enough to generate a minimum of 0,5 mVsignal for 1 mol| % methane
(CH4) component in 0,25 ml of sample volume.

B.4 | Injection volume

Sample injection volume is 250 pl sample loop in injector.
B.5 | Oven temperature

Temperature zone is maintained at a temperature’of 40 °C during 2 min and rising rate is 10 ° C/min to

120 9C and maintained at a temperature of 120°C during 20 min.

B.6 | Chromatogram examples

Figure B.2 — Analysis result example of reference standard gas (TCD detector)
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Fig

Figure B.4.—Analysis result example (TCD detector)

Figure B.5 — Analysis result example (FID detector)
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Annex C
(informative)

IS0 17196:2014(E)

Example of working reference gas mixture

C.1 General

The ¢oncentration of each component in the WRM shall be within the tolerances given in\T'able 1 relative

to thp maximum value allowed in the specifications of ISO 16861.

C.2 | Example of WRM

NOTH WRM gas mixtures can be prepared by gravimetric method in accordance with ISO 6142 or certified
and validated by comparison with gas mixtures in accordance with ISO 6143. It can also be purchased from

relialple commercial vendors.

Examples of WRM is shown in Table C.1 to C.5.

Table C.1 — Example of WRM for hydrocarbons up to C4

Component Concentration
volume %

Ethane 0,025 4
Ethylene 0,025 4
Propane 0,0257
Propylene 0,025 8
n-butane 0,025 6
i-butane 0,025 8
1-butene 0,025 3
i-butene 0,024 8
eis2-butene 0,026 1
trans-2-butene 0,025 4
Helium Balance

Table C.2 — Example of WRM for CO and CO>

Component Concentration
volume %
co 0,005 3
CO2 0,054 5
Helium Balance

© IS0 2014 - All rights reserved
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Table C.3 — Example of WRM for methanol

Component Concentration
volume %
Methanol 0,0250
N2 Balance

Table C.4 — Example of WRM for methyl formate

Component Concentration
1 0
Methyl formate 0,023 9
N2 Balance

Table C.5 — Example of WRM for ethyl methyl ether

Component Concentration
volunie %
Ethyl methyl ether 0,403 0
N> Balance

16

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=a11a552bd49ecd53426fb2fc19669611

Annex D

(informative)

Report of the interlaboratory tests

D.1 Precision

IS0 17196:2014(E)

a) Qutline of the test
A repeatability standard deviation and a reproducibility standard deviation were’ calcplated from
results of a round-robin test which was carried out with one sample by five or si¥laboratorjies.
b) Interlaboratory test results
The precisions were evaluated by Cochran’s test and Grubbs’ test prescribed in ISO 5725-2, then the
repeftability standard deviation and the reproducibility standard deviation were calculated. The test
results of CO are shownin Table D.1. These values were determined froem alevel experiment iﬂ:volving five
laboratories with 0,001 3 mass % of sample, in which one statistical outlier was detected by Cochran’s
test and retained.
Table D.1 — Interlaboratogy test results (CO)
Dimensiqns in mass %
Standard Number
Liboratory 1st 2nd 3rd 4th 5th Average deviation of tests
L1 0,001 52 0,001 64 - - - 0,001 58 0,000 09 2
L2 0,000 80 0,000 98 0,000 78 0,001 20 0,000 76 0,00090 0,000 19 5
L3 0,002 5 0,003 6 0,0011 - - 0,002 4 0,001 3 3
L4 0,001 0,002 0,002 - - 0,002 0,001 3
L5 0,000 44 0,000 50 0,000 44 0,000 63 - 0,000 50 0,000 09 4
The general mean {0,001 3
Alll number
of tests 17
Rejpeatability
tandard 0,000 6
leviation
Regroducibility
tandard 0,0009
levidtion

The test results of CO; are shown in Table D.2. These values were determined from a level experiment
involving six laboratories with 0,006 4 mass % of sample, in which one statistical outlier was detected
by Cochran’s test and one straggler was detected by Grubbs’ test and retained.

© IS0 2014 - All rights reserved
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Table D.2 — Interlaboratory test results (COz2)

Dimensions in mass %

Laboratory 1st 2nd 3rd 4th 5th Average (Siteil.:;itailgﬁ lilflz;ls)f:
L1 0,006 31 0,007 37 - - - 0,006 84 0,000 74 2
L2 0,00632 | 0,00637 | 0,00606 | 000654 | 0,00626 | 0,00631 0,000 17 5
L3 0,0100 0,0015 0,004 6 - - 0,005 4 0,004 3 3
L4 0,007 7 0,0057 0,006 4 - - 0,006 6 0,001 0 3
L5 0,008 0,006 0,006 - = 0,007 0,001 3
L6 0,006 31 0,00725 | 0,00653 0,006 95 - 0,006 76 0,000 42 A

The general npean {0,006 4

All numbejr

of tests 20
Repeatability
standard 0,001 8
deviation

Reproducibility
standard| 0,001 8
deviation

The test repults of methanol are shown in Table D.3. These valués were determined from a |level
experiment|involving six laboratories with 0,016 0 mass % of\Sample, in which one straggler] was
detected by|Cochran’s test and retained.

Table D.3 — Interlaboratory testresults (Methanol)

Dimensions in mass %

Standard Numper
Laboratony 1st 2nd 3rd 4th 5th Average deviation of telsts
L1 0,018 7 0,0189 - - - 0,018 8 0,0001 )
L2 0,015 25 0,016 36 0,017 43 0,016 59 0,016 65 0,016 46 0,000 79 5
L3 0,022 0 0,015 7, 0,0109 - - 0,016 2 0,005 6 3]
L4 0,028 5 0,0242 0,031 4 - - 0,028 0 0,003 6 3]
L5 0,015 0,016 0,014 - - 0,015 0,001 3
L6 0,008 83 0,007 21 0,007 33 0,007 18 0,007 45 0,007 60 0,000 70 5
The general npean | 0,016 0.
All numbejr
of tests 21
Repeatability,
standard 0,0025
deviation
Reproducibility
standard 0,007 2
deviation

The test results of methyl formate are shown in Table D.4. These values were determined from a level
experiment involving six laboratories with 0,008 8 mass % of sample, in which one statistical outlier
was detected by Cochran’s test and retained.
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Table D.4 — Interlaboratory test results (Methyl formate)

Dimensions in mass %

Laboratory 1st 2nd 3rd 4th 5th Average gg?:&r,ﬁ I:I’l;?;ls)te:
L1 0,006 1 - - - - 0,006 1 - 1
L2 0,00887 | 0,00907 | 0,00950 | 0,00906 | 0,00922 | 0,009 14 0,000 24 5
L3 0,011 2 0,0111 0,010 6 - - 0,011 0 0,000 3 3
L4 0,010 2 0,0091 0,010 7 - - 0,0100 0,0008 3
L5 0,010 0,012 0,017 - - 0,013 0,004 3
L6 0,00472 | 0,00549 | 0,00364 | 000321 | 0,00446 | 0,004 30 0,000,90 5

The general mean {0,008 8

Alll number

of tests 20

Rejpeatability
stampdard devia- [0,0015
tion

Reproducibility
stamdard devia- [0,003 6
tion

The test results of HC (up to C4) are shown in Table D.5. Thése values were determined from a level
expefiment involving six laboratories with 0,095 2 mass%"of sample, in which one statigtical outlier
was fletected by Cochran’s test and Grubbs’ test, respectively, and retained.

Table D.5 — Interlaboratory test results [HC (up to C4)]

Dimensiqns in mass %

Standard Number
Laboratory 1st 2nd 3rd 4th 5th Average deviation of tests
L1 0,039 38 0,023 89 0,024 78 0,023 89 - 0,027 99 0,007 61 4
L2 0,104 25 0,103\4.0 - - - 0,103 82 0,000 60 2
L3 0,119 6 0,155 1 0,097 1 - - 0,123 9 0,029 2 3
L4 0,1105 0,105 6 0,1089 - - 0,108 3 0,002 5 3
L5 0,101*7 0,1227 0,100 7 - - 0,108 4 0,012 4 3
L6 0;107'79 0,103 00 0,113 72 0,126 87 0,110 80 0,112 43 0,008 99 5
The general mean.] 8,095 2
All number
of tests 20
Repeatability
btandard 0,013 4
deviation
Reproducibility
standard 0,039 3
deviation

The test results of ethyl methyl ether are shown in Table D.6. These values were determined from a
level experiment involving five laboratories with 0,000 2 mass % of sample, in which one straggler was
detected by Cochran’s test and retained.
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