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Needs

* | ower detection limits
* Improved stability in GC and GC-MS systems
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Need to Increase signal to noise..

1 Reducing the 2 Increase the
Noise signal

1 Reducing Noise

Noise level is directly related to the background
of the GC system




1 Reducing Noise

Tyoiezil gzicicejrotirie] guipys

Background |:

__________________________________________________

Temperature

Eifaat of gziaike rotiniel o noiss cinel gzl
guantiicaten

il

Increase in S/N

Highest sensitivity

Lowest detection limits




1 Reducing Noise

BAcCKareUndRareasioNoekeats

Wy is 2l Loy gziciejrotigiel sysisn immoonizini?
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MihEStatienanAphiase

Stationary phase will start to decompose when heated at
elevated temperature

1 Reducing Noise

StabjlizatienoiSiaticnanAPHases

That’s an area where Restek can help..

Rxi-polymer
technology
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1 Reducing Noise

AiErStationanpiasereakdOWIINeIOEESS

Back - biting mechanism

Initiated by terminal
silanol groups
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StabyliZzatienioiSIatiGHanAPHases

Incorporation of stabilizing groups

Incorporation of “smart” cross bonding

The “back-biting” is made more difficult:
polymer is more stable and bleeds less..

RXIfEchnolegyrstabilization//deacLVation

Cross-bonding, Surface-bonding, Deactivation and Shielding for
minimization impact of (re)active silanols

CHs CHs CH: CH: CHa CHs CHa
i i i i i i i
ISI—G—ﬁl-O-ﬂ-O-SI- 0-8i-0-S8i-0-5i
i i I I i ] I
CHs CH: CH: CH: IT‘-H: CHs CHa
CH: CHas CH:

] ] I

/" .si-0-8i-0-8i-0-8i- 7 S
1 ] I
o CHs CHs

, : deactivation
4 -in-o-/ \-5|'-0--/ <" “— Surface shielding
Q < " Surface Linked
S8 S S Si 5i S S8i Si deactivation
Y A N N NV N N




IMPECHOIRXNECHNGIOGYCHINIEET

|| 1ng tridecane

Reference Peak |

=1 Columns: 30 m x 0.25mm df = 0.25um
| Commercial 5% diphenyl 95% PDMS &

- :* Leading Silarylene modified phases

[EoWerdetechionilimits

2 Increase the signal

Need to Increase signal to noise..

1 Reducing the
Noise

2 Increase the

N Signal

Il I




2 Increasing signal

Ipigr2z1s2 of siejrizll ezl o2 ogizligise] [0y

But also:

Using the most inert capillary column..

VWhetiisitiechallengeNortieext
cjanareiiion ezioillziry colinmss %
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Bzl flseffit s zsyansing

Activity in the column will affect
symmetry and response will decrease..

11



Strenginteractionwitnresidialfactive

Siteshnthercolummn

7. "I

Peaks starting to look
like “shark-fins”

N~

2 Increasing signal

* Loss of sensitivity

* Quantitation problems

There is also an other effect: shifting of retention times.. I

SHitREIeREIERLERNITES

2 Increasing signal

12
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f | If more activity, the same component elutes later
i\ in the chromatogram..

: !\ : Impact:

» Peaks cannot be “found”
» Misinterpretation

. * Incorrect data

Retention time

Turning Visions into Reality

"
=cnoler desition of Aleofiols on 100% BRVIS. = g sona

oz colugn, ASTTY \Vitiged Bg780

:100m x 0.25mm PONA-type
:acc to ASTM 6730

Concentration: The SAME amount injected on every column

Column
Supplier A

Conditions

Supplier B
F
1 2 3 a
i "_*uh___l.__L | 2. pentane
3. t-butanol
4. 2-methylbutene-2
1 Rtx-Pona 5
. -
H S P} . Position of alcohols depend on
‘\/' the activity of the surface..
Correct positions, Rxi-Technology

Turning Visions into Reality
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2 Increasing signal

ImMpacLeacVINACHNEIENUGHIITIES

Retention Time depend on the amount of component present

14



Pyriclisi reiizntion o =1y oiezll eorrnzraizilly szl golirmn

=xeznsion of oyriclifis ziraz
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@VEnaysIepyidinearea

Pyricling rasooriss usine) rLU=-Sirs

Retention times NOT
depending on concentration

16
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RXIFLECHNGI 0TV,

2 Increasing signal

2 Increasing signal

17



Criticzl| Tastifor mzisine) ingrinsss of coltimns

Running the standard mixtures all suppliers use it
seems that all columns are inert..

Basic Test Acidic Test

Pyridine 2,4-dinitro phenol

“Siiziia of inl2 cirt dazigiivEltion) ienolae)y

FIDZ B, [FUE]_hoe anes I

" i Commercial columns lack

] quality on elution of bases..

oo 4 1 4-dioxane phenanthrene %
. =;. pyridine

1 decylamine - 2 4-dinitrophenol
g




2 Increasing signal

INEWIRXIEAEACIVALIGHNECHITOIOFY;

FIDZ B, (RX_INOS150803.0)

pé ]
i Rxi deactivation technology
70 fixes the base-problem..
phenanthrene g
[=]
0 =
1,4-dioxane pyridine decylamine §
I~ -
@] o 2 4-dinitrophenol
20 4
2 a
b l 2
20 4
| R

2 Increasing signal

Zoogrlinie) in ol igrloziet of Fod-clazigiivziijon

Typical Commercial column Rxi technology pyridin
%0 . | o
©
i
30 4 . 0 -
&l 3 g
o F=
] ™
20 l pyridin | 20 = _1 L
1 Jhln ! e, i

bl 2

Note the improvement in peak shape and peak height for
pyridine peak..(and the position..!!)

Turning Visions into Reality
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RXINIDESCLVAUGINECHING]OEY

pnedtralicelumn

65°C Isothermal
5ng On-column

aueO

)

----3u1|0d1d-¥

auazuaqjAdoid

JoueidaH-T

p1oy aiuoidoid
, Jo1paueluad-Z'T
aueda(

05 10 15 20 25 30 35 a0 45 50 55 60 65 70 75 80 85
Minutes

Elutes acids, bases and alcohols.. I

Turning Visions

EHMan A ATMINES

Sample :5ng On Column

Column :30 m x 0.25mm Rxi 5ms, Df=0.25um 2
Oven :1059C I

1-Octylamine

1-Nonylamine

1-Decylamine

Turning Visions




Column :30 m x 0.25mm Rxi 5ms, df=0.25um
Sample :5ng On Column
Oven 1 1250C

1,7-Heptanediol

1,6-Hexanediol

1,8-Octanediol

testedwithiieHd ABEENGIINGICompounds

L 1&-hexarediol
o B
Column Bxi™® 5o I, 0LF5 ID, 0.F50m cal @ 13473) g 3 Ehllu;ﬂﬂ H.Ihbl. b
Cample S00rgiml lsoihermal Cobema Tedl Mix jcal @ J5M1) o oliens . maelind nonanaate
Iy 0L, split inpection {spht rates 1:100, 4min sisgle pansenech islet Bner 4, 1-gdecylamine
el wotd (cal. & TE5) & bridecans

5. o k] 6. 1-undecanal
Caermr que: byrraden, conainm fiw 4
Lirse velocity:  JBcmu'sec. GO LT 7, acenuphitlens
vt temg, 135 8. pentadecane
el FEDN g T30

| 1 3 4 5
S | 6 .
| | | | | i B Column 722883
1"’; Batch 11
[ ]
| | | 1 Calumn 717989
: i Batch #2
|| | | ] I . . Column 720331
) L |l Il I Batch #3

Turning

21
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BESICdUESH NG EEVALISALIeN

DIiIEs

% i, i

L\

I

L

8. phencyciiding

marthadong

. msthprylon

. butaliitesl
amabarkital
megrobamale
. Qlutethimide

. phenobarbital
ezt hagqualons
primidone

P -

[- TR TS

o ) w0 e ok BALOE @

L

1. L.

14,0 1,

Turning Visions into Re
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AlkanoelamimesiandialycolloniRXIEsms

Column: Rxi-5 MS 30m, 0.32 ID, 1.0um (cat.#13454 ) 1. monoethanolamine

Sample: 0.2% solution Ethanolamine standard (custom) in methanol 2. ethylene glycol

Inj.: 1.0pL split (split ratio varied), 20:1 for 0.32ID; 100:1 for 0.25ID 3. diethanolamine
4mm base deactivated, single gooseneck, split/splitless inlet liner (cat.#20799-210.5 ) 4. triethanolamine

Inj. temp.: 200°C :

Carrier gas: helium, constant pressure, 10psi, for 0.32ID;
Oven temp.:  50°C (hold 2 min.) to 250°C @25°C/min. (hold 10 min.)
Det.: Agilent 6890N FID @300°C

Near symmetrical peaks for
alkanolamines

2

™

qﬁ" "’""‘ Turning Visions into Reality

eaLe(

ERANGZY O DI analIESIOIRXIESITIS

Standard: 10pg/mL of EPA 8270
Column: Rxi-5ms 25m x 0.2mm x 0.33um
Btandard: 10pg/mL 8270 MegaMix; Surr; IS Benzo(b)fluoranthene
nject: 1uL injection; 4mm Drilled Uniliner (#20771); 10:1 Split 83 & Benzo(k)fluoranthene
nj. temp.: 250°C
Carrier gas: He, constant flow, 1.2 mL/min
bven temp.: 50(0.5) t0290°C @ 23°C/min (hold 0) to 325°C @6°C/min (1min) 76 .
pcan range: 35-550 amu 72 73 |
Det.. MSD @ 280°C I
Instrument: Hewlett-Packard 5973 MSD and 6890 GC
77 80
75 34
Excellent peak shape for 7 5
early eluting compounds Y A
includin ridine! P 78l e —
g py ! 8| s8
87|
82 89) 92
93
4 9
3
2]
1
min. 3.00 [400 500 600 700 800 9.00 10.00 1100 1200 leuq 1440 1500 1600 17.00

qﬁ" "’""‘ Turning Visions into Reality

eaLe(




Symmetncalipeaksiorallfchemicaliclassesianalyzed

L] 1andeE
I Ve b el e
it

Nitro compounds

Amines

Phenols Acids

Ethers Hydrocarbons

Chlorinated hydrocarbons Aromatics

Alcohols Polyaromatic hydrocarbons

Turning Visions in

(ehiolesterno|

Without derivatization With derivatization

” TA Temperas — P i '._.._r:fl‘- i T4 Tarmjpsaaline progeem condosns R
-=-:IL %+ . Pa— i]"l E' _—
10 lenidemal ditk wrkdl sample thi | ok sirrzim 't
| i N .
!l. Similar
I | R . = P L i| Results |
Inertness of Rxi-5ms allows determination of cholesterol
without derivatization

Turning Visions into R
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Copriozirine) 80 ¢ 025 grian goinl Wit 0.25 L) files

Column

1 60m x 0.25mm x 0.25um
Oven :30°C

Rxi-5ms -

50

50

40 4

304

204

’ Para- and Meta Xylene co-elute

L

|

10 4

T
35 mi

k=l
FID1 &, (EMGLISHFE? 11010500

~
a

1 ’ Para- and Meta Xylene base line resolved

CHy

o-2—0
TT L e
FTF 8l

Rxi-5SIl MS 701 -

-

—
| i

%—-.

-—

EJLEC

Turning Visions i

Urielariclentiezll corielitiors.

Column : 60m x 0.25mm x 0.25um ||
Oven :30°C

Rxi-5ms

40

35 4

30

25

20 4

Meta x Para x

Rxi-5Sil MS

2eoue(

-—

Turning Visions int
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EQuIvalency,

Alitech AT-5 AT-5ms
Supelco Equity-5

SGE BP-5 BPX-5
Phenomenex ZB-5 ZB-5ms
Mackery nagel Optima-5 Optima-5ms

Blezle] watizivior of zipylane sizloilizacl ofizises

Columns: all “fresh” 30m x 0.25mm Arylene stabilized phases;

Same conditioning treatment..

) 350 C- i Phase “A”
135°C

w.
| 1ng C13 330°C J — Phase "\/”

Rxi-5Sil MS shows clearly the lowest degradation I

28



|SeiErmalestWithiiBXicoSiIVIS

1,6

1-Decylamine | Column: 30m x 0.25mm x 0.25um |7

/ 1-Undecanol

RI=1372.8
Acenaphthylene
/ RI =1462.0

/

4-Chlorophenol

Hexanediol

LJLULJ@L

p -

- &
=EJLEN

1-Decylamine I
1,6-Hexanediol E
4-Chlorophenol I

29
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=N G270 volzlillas: KaY a0zl

bunda

& BB pyvicine Excellent peak

11000 - to 79 N\ 'ONT]

| vegoene BRI M/ shape for Pyridine
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