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Scope of the Method

This is the gas chromatographic method used to determine individual and total paraffins in the
feed, raffinate and extract streams generated by the UOP Molex™ process (Note 1) by ‘subtractive’
chromatography. The lower limit of quantitation (LOQ) for an individual normal paraffin is 0.1
mass%.

The feed, raffinate or extract sample is analyzed synchronously using a single gas chromatograph
(GC) with two separate channels. Each channel is identically configured with a split/splitless
capillary inlet, capillary column and flame ionization detector. However, the inlet in one channel
contains a ‘standard’ glass liner (no packing material) while the inlet on the other channel contains
a glass liner packed with a special molecular material (UniSieve™) to remove any normal paraffins
contained in the sample which prevents them from being introduced to/onto the chromatographic
column. (Figure 3)

The total sample chromatogram produced by the channel without the specially packed inlet liner is
superimposed (overlaid) on the (de-normalized) chromatogram produced by the channel
containing the packed inlet liner. This is accomplished automatically through the use of
Synchronizer™ software developed by Separation Systems, Inc. (Figures 4 and 5)

The ‘Synchronizer’ software automatically aligns the two chromatograms (individual peaks are
temporally aligned) so the mass% of each normal paraffin can be quantified using an internal
(normalization) calibration technique.

The method on which this system is based is an updated version of the original one (UOP-411-92)
which called for the use of sequential thermal conductivity detectors (TCD) and a valve system to

alternate between two different injection modes (pre and post-sieve). The sieve material described
in the updated method is manufactured using a new process called UniSieve™.

Note 1 - UOP is a wholly-owned subsidiary of Honeywell Corporation.
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Dual Channel GC Analyzer Configuration

The analytical system is based on the Agilent 7890B gas chromatograph (Figure 1).

Figure 1 — Fully Automated Dual Channel 7890B GC Configured for UOP 411-13

The 7890B is custom configured and tested for UOP 411-13 (Figure 2) by Separation Systems and
includes the following:

Programmable column oven with 20 individual ramps/21 plateaus; ambient +4 9C to 450 °C
Full digital pneumatic control; 0.001 psi control from 0 to 150 psi

(2) split/splitless capillary inlets with digital pneumatic control; 400 °C maximum; one
equipped with an empty glass liner; the other with a glass liner packed with molecular sieve
material.

(2) flame ionization detectors (FID) with digital pneumatic control; 450 °C maximum

(2) automatic injector ‘towers’; each with a 18 sample capacity

Agilent OpenLAB GC Chemstation system control, data acquisition and reporting software
Synchronizer™ software specially produced by Separation Systems (Part No. SS-185-01) per
UOP 411-13Notez to facilitate the temporal alignment of the chromatograms independently
produced by the 2 GC channels and then identifies and quantifies the individual components

(2) capillary columns; both identically coated with cross-linked stationary phase

Note 2 — UOP 411-13 is available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, USA. The
UOP methods may be obtained through the ASTM website, www.astm.org or by contacting Customer Service at service@astm.org or 610-832-9585
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Automatic Channel A
Injector/Sampler
S/s Inleﬁ— Liner with No Packing FID

Capillary Column

Automatic
Injector/Sampler Channel B
S/s Inleﬁ Liner with Molseive Packing FID

Capillary Column

Figure 2 — Dual Channel Configuration of the GC for UOP 411-13

44— Molseive Packing

Figure 3 - Special Glass Inlet Liner with Molseive Packing (Separation Systems, Inc. Part No. SS-053-500)

Page | 3



Page | 4

alornn | dorw - ) s sk en Sl (§ womeen -

EANNE

HasunannREAEEAREREAES

Process Feed
Subtracted Signal Showing Individual Hydrocarbons

1"
X sl e -
L A} : 1 . 4 L3 r * r il n - i L] " t " » n ] D =
bt M Do oA S0 TVIECG 86 PP ID A0 fIA A 20
DV HCES P L SR O R T BTF
0t 45 1 3.3 M e 488 45 42 P TS B 85 8 B KON moMS o e oS S ok M v WS D 1wt T B M R NS D MY D RSN R oE
= :
-
;a: Red Signal = Channel with No Inlet Packing
E Blue Signal = Channel with Inlet Packing
e y
Rt
o
"
k¥ {
i
s
=
L
&
[
L
"
p
Ed
L 4 a
L i 1 . -] u " .l 13 " " a n -4 a b
<
Figure 4 - Results from Process Feed Analysis
& bprcmnion 1} a
‘ﬁﬂw_-j‘!-' = L] e - Bqﬂ-lw- ;s 3l e
r Raffinate
s temtcies Subtracted Signal Showing Individual }——
e
Hydrocarbons

pucnsaneRRNERRERAAREN

s e T e
VNTICES 001 5L VR IS DDA 35, U BTF
LR Y BDBB0 M 3 33 M MK UE 4 42 4% uk ad 5 63 84 48 88

LT R R T T B T R - S CRTT R I TR BV R ]

R TR S TR

TR TATE TR B N B NN 00 0 204 B 00 00 IS0 WD MM T e 0E T

BEOTE TR B MW

|

EpsnRaapEARKANER

H oo B

Blue Signal = Channel with Inlet Packing

13134 128 00 13

Red Signal = Channel with No Inlet Packing

EmESEE JWMALJJU\'wﬁ!JMlﬂMJeﬁwL.

10 3 23 0 PR 3 3 93 N SK 0B & 42 Ak ik a) 4 63 60 08 08

BT R RE D T 73 RA TE TR M NI BN UG RR 0 AD NG WE BD % 103 UL RCH NS 0 M3 VA WA BN UIUE B

Figure 5 - Results from Raffinate Sample




For additional information please contact us:
Phone: 800-340-3302 or +1 850932-1433 X 11
E-mail: sales@separationsystems.com

Separation | Systems

RF Lperts in Gas Chromatograpby

Or visit us at www.separationsystems.com

Copyright 2016 by Separation Systems, Inc. 100 Nightingale Lane Gulf Breeze, FL 32561

All rights reserved. This document in its entirety or any of its parts may not be reproduced, distributed or transmitted in any form or by any means
including photocopying, recording, or other electronic or mechanical methods without prior written permission of Separation Systems, Inc.

Page | 5



