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Oxygenates analyser

e ASTM D4815, EN 13132
e optional D5580 / D3606 integration

e highest uptime
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GAS offers custom configured GC
analysers for many application fields for
over 40 years. GAS analysers are designed
to meet many standardised methods from

GPA, ASTM, UOP, ISO, EN and others. The
efficient configurations are based on
proven GC technology, resulting in robust
instruments with an optimal return on
investment.

ASTM D4815

ASTM method D4815 describes the use of 2 separation columns, 10-
port switching valve, liquid sample injection and FID detection (figure
1). The first separation column (a highly polar micro-packed TCEP
column) retains oxygenates and heavy hydrocarbons, while light
hydrocarbons are vented. Then the oxygen containing components are
injected onto a non-polar wide-bore column by switching the valve, and
separated according to their boiling point order. After eluting TAME
(tert-amyl methyl ether), the valve is switched back and the heavy
hydrocarbon fraction is backflushed to the detector (see figure 2).
Siltek®/Sulfinert® treated tubing is used to prevent adsorption of
oxygenates in the sample pathway. The 10-port diaphragm valve is
located in an independently heated isothermal valve oven, avoiding
any cold spots and ensuring long valve life time.

. methanol

. ethanol

. isopropanol

. tert-butanol

n-propanol

. methyl tert-butyl ether

. sec-butanol

. diisopropyl ether (DIPE)

. isbutanol

. ethyl-tert-butyl ether (ETBE)

. tert-amyl ether

. dimethoxyethane (DME)

. n-butanol

. benzene

. tert-amyl methyl ether
(TAME)

. total heavy hydrocarbons
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Figure 2. Chromatogram ASTM D4815
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Oxygenated components like ethers and
alcohols are used as additives to reduce
engine knocking and increase fuel's octane
rating. Anti-knock agents are specified and

regulated to ensure acceptable commercial
gasoline quality. The analysis of these
compounds is described in standardised
methods ASTM D4815 and EN 13132.
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Figure 3. Trace GC1600 with autosampler for liquid samples




EN 13132

Standardised method EN13132 is an alternative to ASTM D4815. Two narrow
bore capillary columns are used for enhanced selectivity for oxygenated
components (figure 5). In contrast to D4815, multiple heartcut fractions are
transferred from the first column (TCEP) to the second column (Rtx-1) using
a Deans Heartcut switch configuration (see figure 4; each green windows
represents a heartcut). The result is a highly selective separation, since many
hydrocarbon components are excluded from entering the second column,
offering reliable component identification.

Trace 1600 GC
GAS offers ASTM D4815 and EN 13132 on Thermo Trace 1600 GC series.

InstantConnect injector and detector modules guarantee high uptime and easy
maintenance (figure 3, 6).
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Figure 4. Chromatograms EN 13132. Green windows: multiple heartcut fractions
containing oxygenated components.

Combine methods: highly efficient!

Standardised methods can efficiently be combined in a single instrument,
taking full advantage of GC1600's potential (figure 7). Integrating for instance
ASTM D4815, D3606 and D5580 offers small footprint and low purchase costs,
providing small bench space requirement and short return on investment.
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Figure 6. InstantConnect injector and detector
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Specification

ASTM D4815

Application:
Configuration:
Optional:

Sample tubing:
Analytes:
Dynamic range:

Sample requirements:

Analysis Time:

Minimum Detectability:

Repeatability:
Data systems

:FID Back methanol ethanol
Area Area
E3270603.00 116907E559.00
B310728200 11516715500
6348369500 115711239.00
B192699300 11327723500
E4333316.00 1153456400 00
E1566054 00 112395165 00
E2799344 00 114292002 00
3886931 .00 116390923.00
240702300 11372952800
341574200 115583013.00
Mir: B1566034.00 11238516500
Manc £4833316.00 113456400 00
Mean: £3035243 50 115194362 .50
St Dew: 935627 10 1828076 99
RS0 156 1.59
iso-butanol ETBE
Area Area
15794575300 10430100200
1E3245406.00 10164967000
183TTHIOFO0 10197225000
180088586.00  100546119.00
153889541.00 10805477500
178251545 00 100002235 00
181006617 00 101757265 00
183856608 00 103719545 00
180762820 00 1018491071 .00
18337931800 102309013.00
178251549.00 10000223500
153889541.00 10805477500
18312085960 10241912890
3342965 94 1805204 63
183 176

EN 13132
Application:
Configuration:

Analysis of oxygenated components (alcohols and ethers) in liquid gasoline samples

Single channel instrument based on Thermo Trace 1600 GC series with SSL, valve oven and FID
Automated liquid sample injector
Integrate 1-4 standardised methods in a single instrument (like ASTM D4815, D3606 and D5580)
Sulfinert® tubing for inert sample path
see figure 2
Alcohols 0,1-12 mass%; ethers 0,1-20 mass%
Liquid sample
25 minutes

> 0.01% for all individual components
> 2% RSD (n=10)
Chromeleon, OpenLab

iso-propanol test-butanol n-propanol MTBE  sec-butanol DIPE
Area Area Area Area Area Area
13222203700 18849366300 15470155300 9673049200 16327598900 103946216,
12084562700 15410380700 15146247100 0454511900 15935567700 101323081,
13025733000 15408602200 15220525000  D47ESTOGO0 1B002715E.00 101450211
12748061300 15108345300 14804444400  O30B0S57.00 156GB4E3000 9975132500
13379512500 19059801500 15623714000 0807365200 1646704300 105471776
12643257400 17067602500 14704514500 9202093400 15566543500 9860128500
12GS5TFESO0 18251398000 15011317300 9410669300 15793460500 100944516
13096666100 18507243200 15281666500 9579270800 16070590100 102649199,
12616396500 16225767700 14988099200 9392449100 15771659400 100364102,
13008650300 18466577100 15183243300 9495186700 15959039100 101662146, 1.5
12643257400 17987602500 14794614500 0202083400 15566543500 9960128500 2
13379512500 19058501500 15623714000 9807365200 16467634300 105471776 R®=0.9997
12076362200 15443545440 15160402660 9480153110 15950333260 101669464
222E6047 332666629 2556404 72 174619060 278750017 197320034 o
17 130 169 1384 175 194 ]
4
DME TAA n-bntanel benzene TANE T
Area Area Area Area Area a
21313417300 FTSAGEA400 17272712400 1UGBGO2543.00 19646468300
207554655 00 FESGFI0900 16815540500 192459852200  19106E018.00 5
JNG43E39E00 7EA0123300  1BEEITITE00  1O32TATEEO00  109184B93G.00
01263247 100 7430442200  1BS52612800  1B9STA0E400  1GES4EQO0.00
21636E052.00 TEGT145100 17324307400 10910641500 189804025000
200801 544 00 TITIENS00  1B428972800  IGTETOMS500 18642603000
20526913500 Ta038852 00 166483376.00 181553933 00 180112580 00 4} T T T
20863534300 TR47T145200 169071135.00 185033347 00 183548957 00
204971307100 F4851306.00 166232712.00 19086554500 190198862.00 0 05 1 1 '5
20661390200 ToB94518.00 168053444.00 193591466 .00 192092415.00 Area RBUO
20080194400 TITIE500  164289728.00  1GTETO4S5.00 18642603000 H H ;
216368052.00 TEIT145100 17324307400 19910841500 19804025000 Flgure 9. Llnearlty MTBE (D481 5)
207318642 80 TSTEOE35.50 16324300610 19297754540 19193487510
4792903 33 1402742 05 2903083 .92 3364341 BT 36E90983 45
23 185 173 174 192

Figure 8. Repeatability D4815

Analysis of oxygenated components (alcohols and ethers) in liquid gasoline samples
Single channel instrument based on Thermo Trace 1600 GC series with SSL and double FID

Optional:

Analytes:

Sample requirements:
Analysis Time:

Minimum Detectability:

Repeatability:
Data systems
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Automated liquid sample injector

Organic oxygenates components, see EN 13132
Liquid sample

35 minutes

> 0.01% for all individual components

> 2% RSD (n=10)

Chromeleon

Global
Analyser
Solutions

GAS is an Interscience company
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