
THE 

ADVANTAGE 

Innovative Silcosteel®
 
Metal Inlet Sleeves
 

Restek has developed a new low cost, high performance
 
inlet sleeve for the HP 5890/6890 split/splitless injector.
 
Advances made by our manufacturing group enable us
 
to introduce a stainless steel inlet sleeve with inertness
 
equivalent to deactivated glass. Utilizing our advanced
 
Silcosteel" process, metal sleeves are coated with a fused
 
silica-like layer and then deactivated with a high tem­

perature silanization process. These sleeves are ideal for
 
split/splitless applications that require frequent chang­

ing of inlet sleeves to keep the injector contami­
nation free. These sleeves are also excellent for JI••••iIi
 
portable GCs since they do not break during
 
transportation or installation.
 

SILCOSLEEVE™METAL INLET
 
SLEEVES UTILIZE RESTEK'S
 
SILCOSTEEL SURFACE
 
Silcosteel is a process that bonds a thin, uni­

form layer of flexible fused silica on the stain­

less steel. The surface is then deactivated and
 
made inert by the same process used in our high
 
quality fused silica and MXT® capillary col­ • Equivalent inertness to glass sleeves.
 
umns. Because the Silcosteel" layer is flexible, • Excellent response for pesticides,
 
it will not crack or break off the surface of the phenols and other active compounds.
 
stainless steel. •	 Silcosleeve" inlet sleeves won't crack, 

chip, or break like glass sleeves. 
L:::=======================================I . Inexpensive and cost effective. 

... 
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SILCOSLEEVE'" INLET SLEEVES 
SHOW EXCELLENT INERTNESS 
FOR ACTIVE COMPOUNDS 
Inertness was de monstrated by injecting 
DDT and endrin at 50p g/fll in the sp lit­
less mode. Total DD T an d endrin break ­
down was ca lcu lated on the met al s leeve 
(Table 1) and comp ared to a deactivated 
glass inlet sleeve . Minima l breakdown was 
calc u lated for both slee ves whi ch indicates 
that potential ac tive sites are cov ered by 
the dea ctivatio n layer. T his same stan dard 
was injected onto an untreated met al sleeve 
to show the breakdown of DDT to DOE 
and ODD due to ac tive sites present on the 
sur face of the s leeves (Table I ). Figure I 
illustrates the respons e of trac e pheno ls us­
ing a Silcosleeve" inlet s leeve . Pheno ls are 
also excellent indicators for inertness since 
they a re ch em ica lly ac tive compo un ds 
whi ch adsorb on active surfaces . 

STRENGTH AND DURABILITY 
Sin ce Silcosleeve" inlet sleeves are sta in­
less stee l they are not prone to breakage 
when installing or re moving the sleeve, or 
during tra nsportation to a testing sit e. The 

IN THIS ISSUE... 
Silcosleeve" Metal Inlet Sleeves 
Introducing SS inlet sleeves with inertness
 
equivalent to glas s.
 

PINNACLE'" TO-II 3 
HPLC colu mn specifically op timized/or the
 
TO-I I met hod analysis.
 

New FAME\\J.\X'" Columns 4 
Forfast, efficien t FAME ana lysis . 

Integra-Guard" 6 
Reducesfrustrations ofUSP 467 analys is. 
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Improved Pesticide Column Kits 8 
Pre-assembled kits using an angled " Y" Press ­
Tigh t" or "Y " Vu-Un ion" connector: 

Sllcosreel " Packed Columns 9 
"Sample ready " / 0 1' maximu m producti vity. 

PLOT Columns 10 
Other advances in PLOT columns. 

KonPs Korner 12 
D,: Konrad Grab discusses proper syringe
 
needle lengthfor cap illary Gc.
 
Peak Performers 14 
Angled Press -Tight" Connectors, Purge &
 
Trap Sparger; and Thermal Gas Purifier:
 

fused silica is bonded to the stainless stee l 
so it wi ll not crack or break off the surface 
if mishan dled or accidenta lly dropped . 

SILCOSLEEVE'" INLET SLEEVES 
ARE COST EFFECTIVE 
Since different manufacturing techni ques 
are us ed in mak ing Silcosleeve" in let 
s leeves, we are able to reduce the process 
tim e and pass the savings on to our cus ­
tomers. If yo u need highly inert and rea­
sonab ly priced in let sleeves for your HP 
5890/6890 GC, try our new Silcosleeve" 
metal inlet s leeves . 

Silcosleeve' Metal Inlet
 
Sleeve for HP GCs
 

00110 & Length 
6.350101/5.20101 & 78.501 01 

5-Pack 25-Pack 
21700 21701 

Add appropriate suffix to Cat. No. to 
order prepacked sleeves. 

Packing 5-Pk. Suffix 25-Pk. Suffix 
FS Wool 200.5 200.25 
FS Beads 201.5 201.25 

Glass Wool 202.5 202.25 
CarboFrit'" 209.5 209.25 

Table 1 - Comparison of Endrin & DDT Breakdown 

66% 

\ Endrin 
D DDT 

Silcosleeve '" 
Ra w Dcact . 

Glass 
Raw
 

Glass
 Stain less 

Figure 1 - Phenols are excellent indicators to demonstrate 
the inertness of Silcosleeve' metal inlet sleeves. 

I phenol 

86 

4 6~ 

5 
7 

1 

3 

2 9 

I 
8 

2. 2-chlorophe nol 
3. 2-nitrophenol 
4. 2,4-dimethy lphenol 
5. 2,4-dich lorophenol 
6. 4-chloro -3-methylph enol 
7. 2,4,6-trich loropheno l 
8. 2A-d initrophenol 
9. 4-nitrophenol 
10. 2-methyl-4,6-dinitrophenol 

10 11 11. pentachlorop henol 

l
 30m, 025mm !D, O.25flm XTI-5 ( 12223)
 
l .Oul splitless inj. 50ng of phenols. 
Oven temp.: 40°C to 350°C @ 15°C/min. 

(hold 15 min.) 
Inj. remp.: 250°C- Detector: FlO min. 2 4 10 

Note: ifyo u have a specific sleeve application please contact 

your local distributor. 
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HPLC COLUMNS 

PINNACLE™ 10-11: 
The Definitive HPLC Column for Formaldehyde Analysis 
EPA method TO-II describes a procedure 
for the determination of fo rmaldehyde as 
well as 14 other a ldehydes and ketones in 
ambient indoo r and outdoor a ir. Formal ­
deh yde is of part icul ar conce rn du e to its 
widespread oc cur ance and tendency to 
photochemically react to produce many 
pollu tants such as peroxyacetyl nitrate 
compounds , peroxid es, and ozo ne . Its ma ­
j or source of em iss ions is due to inc om­
plete combust ion of hydrocarbons such as 
fossi l fuels and waste incineration. It is a lso 
rele ased from many chemical and indus­
trial processes in whi ch it is used. Short 
term exposure to forma ldehyde and other 
carbonyl co mpounds can cause irritation 
of the eyes, sk in, and muco us membranes, 
whil e ch roni c or high level expo sure may 
damage the lungs an d other vita l orga ns. 

The TO-II meth od outlines a procedure in 
whi ch the sample is collec ted by dra win g 

air through cartridges containing a so lid ad ­
sorbent coated with din itrophenylhydrazine 
(DNPH). Foll owing collection the sample 

is e luted from the cartridge as the DNPH 
derivat ive and then analyzed by HPL C with 
UV detecti on. Although this procedure was 
written speci f ically for form aldehyde, it 
also lists 14 other a lde hydes and ke tones 
which can be ana lyzed w ith modi f ica tion 
of the basi c chromatographic procedure. 

For the analysis of forma lde hyde alone, the 
m et hod re co m me nds a s ing le 2 5c m 
Zorbax" OD S co lu m n w ith a water/ 
aceton itril e mobile ph ase. Using this co l­
umn and conditions, fo rma ldeh yde is re ­
ta ined app roximately 7 m inutes. Usin g a 
I 5cm , Sum Pinnacle " TO- 11 co lumn, the 
retent ion is decre ased to under 2 m inutes. 
Th e analysis time can be fur ther redu ced 
by using a sh orter, high effic ien cy 3~m 

Pinnacle" column. 

To separate a ll 15 compounds listed in the 
me thod the pro cedure reco mme nds two 
25cm Zorbax " ODS col umns in series and 

a 55 minute gradient w ith a 15 minute 
reequilibra tio n.Thi s long gr adient and use 
of two colu mns is required because a regu ­
lar OD S column doe s not have the proper 
se lectiv ity to ea sily separate acetone, ac ­
ro lein , and pro pionaldehyde as well as the 
tolualdehyde isomers. By using a Pin ­
nacle" TO-II column which has been spe­
cifica lly optimized for th is analysis , a ll 
15 compounds can be easily separated 
isocraticall y in less tha n 10 minutes. For 
greate r resolution of the c losely e luting 

triplicates a l5 cm x 3~lln or 25c m x 5~lm 

may be used. 

The kno wledgeabl e applications g roup at 
Restek has made s im ilar improvements to 
other environmental methods as well. Ap­
pl icati on Briefs on the HPLC analysis of 
ex p los ives, car ba rna res, and PAH s are 

available upon request. Call your local dis­
Figure 1 - PINNACLE™TO-ll elutes allIS components in tributor to request mo re informat ion on 

these applica tions.Method TO-II isocratically in less than 10 minutes. 

Call your local distributor to request a copy ofColumn: Pinnacle" TO- I I 
Catal og Number: 9172565 Restek's HPLC Catalog! 
Dimensi ons : 150 x 4.6 mm 
Particle Size: 5 um PINNACLE™TO-ll 
Pore Size: 120A DNPH Derivativ es of: 

ID Particle Length cat. #I . Formaldehyde 
2. Acetaldehyde (mm) Size (mm) 

Conditions: 3. Acrolein 
4. AcetoneSolvent A : 40 % 0.05M NaAcetate 3IJm 100 9172315 
5. PropionaldehydepH 5.0 3 IJ m 150 91723656. CrotonaldehydeSolvent B: 60 % Acetonitrile 4.67. Butyraldehyde 5IJm 150 9172565 

Flow Rat e: 1.5 mllmin 
Mode: lsocratic 

8. Benzaldehyde 5IJm 250 9172575 
Wavelen gth : 365 nm2 9. Isovaleraldehyde 

3 IJ m 100 917231310. Valeral deh ydeTemp.: 40" C 
I I. o-tc lualdehyde 3IJm 150 9172363

3.212. m-tolualdehyde
3 5IJm 150 917256313. p-tolualdehyde 

5IJm 250 9172573 
5 

14. Hexanaldehyde 
15. 2,5-dimethylbenzaldehyde 

6 Inj.: 20pl (3.5 to 10.5 ug/rnl of derivative)
 
7 ( 1.5 pglml each underivatized)
 

- FAST ANALYS IS ­

- IMPROVED RESOLUTION­

-ISOCRATIC SEPARATION­

- BINARY MOBILE PHASE ­
min. 2 3 6 7 8 9 - DECREASED SOLVENT USAGE­

• I 

4 5 
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COLUMNS 

Get "FAME"ous! 
Restek's new FAMEWAX'Mcolumn for fast and efficient FAME analysis. 

Cu rrent methods for the ana lysis 
of fa tt y acid meth yl esters 
(FAMEs ) have been designed us­
ing Carbowax" columns that pro ­
vide a specif ic elution order and 
separation ofpolyun saturated fatty 
acids (PU FAs) in 35 to 50 minutes . 
Restek's new 0.25 and 0.32mm ID 
FAMEWAX™ colu mns can pro­
vide necessary base line reso lution 
for comp lex PUFA samples in less 
tha n 22 minutes! 0 .5 3 mm lD 
FAM EWAX'" co lumns are a lso 
ava ilable for con centrated FAME 
samples and for co nversion from 
packed to capillary co lumn s. 

Capillary col um n performance re­
quire ments for PU FA ana lysis are 
spec if ied in AOCS and AOAC 
methods.TheAmerican Oil Chem­
ists Soc iety (AOC S) Method CE 
Ib-89 " FAM ES anal ysis by cap il­
lary G LC " requ ires base line reso ­
lut ion of C2 1:5n3 and C23 :0 ( in­
ternal sta ndard (IS] ) and C24:0 
and C22:6n3 (DH A).T he Assoc ia­
tion of Official Analyt ical Chem­
ist s (AOAC ) Offi c ial Method 
#99 1.39 "Fatty Ac ids in Encapsu­
lated Fish Oils and Fis h Oil Me­
thyl and Ethy l Esters" requires the 
same elution pattern as Ca rbowax" 
20 M and additional resolution of 
C23 :0(l S) from C2 2:4 n6. 

FAME WAX '" co lumns meet a ll 
the cr iteria listed in the meth ods 
in s ig nificant ly less t ime , with 
faster flow and temperature pro­
gram rates than oth er Carbowax" 
co lum ns.The menhaden oil PUFA 
ana lys is in Figure 1 shows that 
C21 :5n3 and C23 :0 (IS ) are we ll 
resol ved, as are C24 :0, C2 2:6n3 
(DHA) and C24: In9 wit h a total 
analys is time of only 22 minutes. 
Figur e 2 shows the same ana lysis 
on the Supelco Omegawax" 250 

Figure 1 - Menhaden OiJ PUFA on a FAMEWAX™ Column 
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Figure 2 - Menhaden Oil PUFA on an Omegawax' Column 

Lot# 6779-0IB 
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262422 

29 

\ 

20 

30 3 ~6 IV 
JIJkJJ iJl-.J.l 

min , 10 

I 

colu mn with ide ntical GC co ndi tio ns . 
Peaks C2 1:5n3 and C23 :0 are not basel ine 
resolved, nor are C22:6n3 and C24 : In9.To 

the Omegawax < co lum n, the program rate Th e 30m, O.32mm, O.25!lm FAME WAX" 
must be decreased to 2 or 3°C/minutes, in­ co lumn also mee ts the cr iteria for PUFA 

achieve resolution of these comp onents on creas ing anal ysis tim e by 59%! ana lysis. Larger diameter 0.32 mm ID col­
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um ns have 4-5 tim es more sam ple capac­
ity (400-5 00ng vs . 50- 100ng) . T he in ­
creased sample capaci ty mini mi zes over ­
load ing ofmore conce ntra ted samples with 
min ima l loss in column eff iciency. 

The 30m, 0 .53mm, 0 .5f.lm FAMEWAX'" 
co lu m n ha s th e s a m p le ca pac ity to 
accomodate direct and on-column injec ­
tions. Th is w ide bore col umn a llows con­
versio n fro m packe d to ca pillary columns 
without the expense of add ing a ca pil lary 
injector to you r GC.Al though attain ing the 
resolu tion requi rem ents for PUFA ana ly­
sis is diffi cul t for most wide bo re PEGs, 
Figure 3 illu strat es that the 0.53mm ID 
FAME WAX '" colum n can provid e suff i­
c ient resolu tion for PUFA analysis . 

Un like s im ilar columns from other manu­
factu rer s, al l FAM EWAX'" co lumns are 
tes ted with two test mixture s. Each batch 
of po lymer is tested wit h a menhade n type 

oil , and each colum n is tested with a Gro b 
typ e tes t mix. The menhaden oil test en ­
sures pro pe r co lumn po larity indicated by 
the separation an d elution order of PUFAs . 
Also , 0.25m m an d 0 .32m m ID FAM E­
WAX'" columns mus t pass the resolut ion 
cri teria out lined in the officia l methods for 
complex PUFA matrices.The Grob mix en­
su res inertness, effici ency, fil m th ick nes s 
cons istency and mi nimal colum n bleed. 

Save yourse lf time and mon ey. Try Resteks 
new FAMEWAX'" columns for fas t and ef­
f icient FAM Es ana lyse s. T he 0 .25mm and 
0.32mm ID FAMEWAX " columns provide 
optimum PUFA analyses in less time tha n 
other colu mns. T he 0 .53m m ID provid es 
capi lla ry convers ion in packed column in­
strume nts, maximum sample ca pac ity, and 
the nec essary resolution for a wide var iety 
of FAM E analyses, including co mp lex 
PUFA analysis.All FAMEWAX' " colum ns 
are tested w ith two tes t mixtures to pro ­

vide you with the highes t quality column 
for FAME ana lyses anyw here . We guaran­
tee it! 

FAMEWAX™
 
Columns
 

• Significantly reduces 
analysis times. 

• Specially tested to ensure 
column reproducibility. We 
guarantee it! 

•	 O.25mm and O.32mm 10 
columns available for 
complex PUFA analysis. 

•	 Also available in O.53mm 10 
columns. 

FAMEWAX™Columns Compound List and Conditions 

30 m, O.25mm lD, O.25 lJm 30m , O.32mm ID, O.25lJm 30m , O.53mm ID, O.50 lJm 
for Figures 1-3 

FAMEWAX'" : 
ca t.# 12497 

FAMEWAX"': 
cat.# 12498 

FAMEWAX' ": 
ca t.# 12499 

29. C2 1:5n3 
30. C23:0 (IS) 

34 . C24:0 
35 . C22 :6n3 

3 1 C22:4n6 36. C24 1n9 

Figure 3 - The 0.53mm ID FAMEWAX™provides the 
necessary resolution for 
PUFA s usin g direct injection. 
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~, I ~~ ,c -J ~ r.. 
I	 i j i i 

24 26 28 

10 20L- _ 

.l 

Figure I
 
30m, 0.25mm io , 0.25,um FAM EWAX (75062)
 
Fig ure 2
 
30m, 0.25mm ro,0.25,11m Ornegawax (6779-0 IB)
 
0.8,ul split injection of menhaden oil PUFA with
 
C23 :0 (/S)
 
On-col umn concentration 100- t50ng.
 

O ven ternp.: 120°C to no°c @ r C/min. (hold
 
20 min.)
 
In j . & det, tern p.: no°c
 
Carrier ga s: hydrogen
 
Linea r veloc ity : 60cmls ec . set @ 120°C
 
FlO sensitivity : 8 x to-II A FS
 
Split ra tio: 50: I
 

Figure 3
 
30m, 0.53mm 10 , OS O,um FA MEWA X (82764 B)
 
I.Oflldirect injection of menh aden oi l.
 
On-column concentrat ion 2500ng tota l.
 

Oven ternp.: 120°C (hold 2 min.) to n ODc @
 
6°C/m in. (hold 20 min.)
 
Inj . & det. ternp.: 230°C
 
Ca r rie r gas: hydrogen
 
Li near veloci ty : 32cmlsec. set @ 120°C
 
Fl O sens it ivity: 8 x 10-" AFS
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lnteqra-Guard' Takes the Frustration Out 
of Analyzing Residual Solvents 
The United States Pharmacopeia (US P) has 
publ ished several methods for the ana lysi s 
of residu a l solvents in pharmaceutical 
products. US P 467 outli nes f ive methods 
for Organ ic Volatile Impurities (OV!) that 
utilize severa l differ ent sa mple introduc­
tion techniques and ana lyt ical columns. 
Methods I and V have become the most 
popu lar because of the sim plif ied sample 
intro duction technique. Both of these meth­
ods involve the dir ect dissolution of the 
pharmaceutical product in water foll owed 
by direct aqueous inject ion. Since many 
pharm aceut ical products contain inorganic 
addi tives and non- volatil e co mponents, the 
USP methods recommend the use of a 5 
meter guard colum n to protect the analyti­

ca l column. Although the use of a guard 
column can greatly increase the life expect­
anc y of your analytica l col umn , making a 
co ns istent leak-free connec tio n has bee n 
difficult. 

To eliminate the headache ofmaking those 
difficult connecti ons bet ween the guard 
co lumn and the a naly tica l column, the 
Wizards at Reste k have developed Integra­
Guard" (capillary columns with integrated 
guard columns). These columns are avail­
able with the two most common station­
ary phases used for OVI analysis. Figure I 
shows the ana lysis of common solvents on 
a 30 meter, 0.5 3mm !D, 5.01lm Rtx®-G27 
Integra-Guard" co lumn (5% phenyl/95 % 

Figure 1 - USP 467 analysis on a 30m, O.53mm ID, 5.0J.lm 
3 

I methylene chloride 
2. chloroform 
3. ben zene 
4. trichloroethylene 
5 I ,4-dioxane 

2 
A J 

min. 6 8 10 12 14 

Standards 
USP 467 Mix #1 (in DMSO)
 

caL# 36001, ea.
 
caL# 36101 , 10-pk.
 

USP 467 Mix #2 (in methanol)
 
caL# 36002 , ea.
 

cal.# 36102, 10-pk.
 

USP 467 Mix #3 (in DMSO)
 
cat.# 36004 , ea.
 

caL# 36104 , 10-pk.
 

International USP 467 MIx (in methanol)
 
cat.# 36003 , ea.
 

cat.# 36103, 10-pk.
 

See Restek s Product Guide for more 
information Oil USP 467 standard mixes. 

Rtx'ID_G27 Integra-Guard' column 

1. 0~1 d irect injec tion of USP 46 7 Mix III (cat, 1I 3600 I). 

5 
Linear veloci ty : 
FID sen sitivity: 

Oven temp.: 

Inj, / del. temp.: 
Carrier gas: 

35°C (hold 5 rnin .) to 175°C @ 
SOC/m in. to 260°C @ 35°C/min . 
200 °C / 240° C 
heli um 
30cm/sec. set @ 35°C 
I x 10.11 A FS 

methyl polysiloxane). Figure 2 shows the 
sam e ana lysis on a 30 meter, 0.5 3mm ID, 
3.01lm RtxJ<:-G43 Integra-Guard " co lumn 
(6% cyano pro py lphe ny l pol ysil oxan e) . 
Both co lumns are manu factured with high 
puri ty, bonded stationary phases for low 
bleed and unsurpassed inertness. Each col­
umn is tes ted to meet stringent require­
ment s to insure repr odu cible analysis. 

Save time and mon ey and imp rove your 
analy sis by using Rtx "-G27 and Rtx Jt-G43 
lntegra- Gu ard 't'col umns to a na lyze re ­
sidua l so lvent impurities in pharmaceuti­
cal products. In additi on , Restek offers sev­
eral high qual ity calibration standards for 
USP 467 methods. Data package s with 
complete qual ity assura nce inform ation are 
available for all Restek standards . 

Columns 
30m , 0.53mm ID, 5 . 0~m 

Rtx-G27 lnteqra-Guard" 
cat.# 10279-126 

30m, 0.53mm ID, 3 .0~m 

Rlx-G43 lnteqra-Guard" 
caL# 16085-126 

Figure 2 - USP 467 analysis on a 30m, O.53mm ID, 3.0J.lm 
3 Rtx®-G43 Integra-Guard" column 

I. me thy lene ch loride 
2. chloroform 
3. benz ene 
4. trichloroethylene 
5. 1,4-dioxane 

U
5 

4 L 
1 

------!~ 2 

1 . 0~1 d irect injection ofUSP 467 Mix II I (cat.s 36001). 
Oven temp.: 

Inj, / del. ternp. : 
Ca r r ier gas : 

Linear velocity : 
FlO sensit ivity : 

35°C (hold 5 min.) to 175°C @ 
gOC/min. to 260° C @ 35°C/min . 
200 °C / 240°C 
hel ium 
34cm/sec. set @ 35°C 
I X 10.11 AF S 

min. 4 6 8 10 12 14 

.... 
• Integrated guard column eliminates leaks. 
• Meets all requirements of USP 467 methods. 
• Bonded phase columns for low bleed & excellent inertness. 
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PERFORMERS 

Restek's Leak Detective™ 

Restek ' s Leak Detecti ve" e lec tronic leak detector is the co nvenient and affo rda ble soluti on 
for GC leak de tec tion. It resp onds in less than 2 se co nds to trace leak s of gases* wit h thermal 
conductivities different than air. Heliu m or hyd rogen ca n be det ected at 3 x IOr'cc/sec. or an 
absolute co nc entrati on less than 200ppm . Lea ks are indi cated by an audible alarm, as well 
as an LED read out. Two 9-vo lt battenes provide 10-1 2 hours of co ntinuo us op era tion , or the 
unit ca n be us ed with an AC adaptor (both inc lude d). 

Features 

o	 Lowest cost thermal 
conductivity leak 
detector available. 

o	 Compact, light 
weight, hand-held 
design. 

o	 Contamination­
free leak detection. 

o	 Detects helium or 
hydrogen trace leaks 
at :<: 3 x 10·4cc/sec. or 
:<: 200ppm. 

Detecting Leaks 

Leaks in a GC system can 
cause problems ranging from 
increased detector noise, 
baseline instability, and short 
column lifetim e, to wasting 
expen sive carrier gases. 
Electronic leak detectors, like 
Restek's Leak Detective" allow 
analy sts to detect minute gas 
leaks undetected by liquid leak 
detectors without risk of 
contamination. Electronic leak 
detectors are an absolute 
necessity with capillary GCI 

Leak Detective 
cat.# 21607 (110 Volts) 
ca t # 2160 9 (220 Volts ) 

• Not destqneo for use In explosive atmospheres. 

Restek's Veri-Flow 500 
Flow Meter 

New Features 

Calculates linear 
velocity based on 

Includes standard RS 
232 ComPort with 
printer function. 

Has auto zero function. 

Includes rechargeable 
battery pack and 

• 

column 10. 

o 

o 

o 

charger. 

Other Features 

•	 Reads flow acc ura tely to 500mUm m. 
•	 Measu res N" He, H" 5% At/Me , and 

Air. - ­

•	 Me asu res split flow and mass flo w. 
•	 Has pul se free operation that wi II not 

inte rfer e w ith EPCs. 
•	 Inc ludes auto " off" battery saver. 
•	 Incl udes N IST traceabl e ca libra tio n 

certifica te . 
•	 Incl udes ca pi llary co lumn adapto r. 

Veri-Flow 500
 
Flow Meter
 

110 V, cat.# 21643 
22 0 V. ca t.# 2 1645 
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I · I;:Pesticide Column Kits
 
Restek developed pesticide column kits in 

the early 90's to meet the requirements of 

the EPA's CLP chlorinated pesticide pro­
tocol. By connecting two capi lIary columns 

with different stationary phases to a "Y" 
connector and 5 meter guard column, ana­
lysts gained the advantage of running both 
primary and confirmationaJ analyses si­

multaneously. However, the awkward angle 
at which the columns were inserted into 

the connector caused some columns to 
leak, disconnect, or even break. Restek 
solved this problem by introducing the 
Angled "Y" Press-Tight" connector and the 
"Y" Vu-Union connector. The "Y" Vu­

Union" incorporates a secondary ferrule 
seal that makes it almost impossible for the 

connection to come apart, making it ideal 
for higher temperature analyses. With these 
solutions in hand, analysts still found get-

Features 

•	 Pre-assembled kits offer 
convenience over purchas­
ing parts separately. 

•	 All pesticide column kits are 
tested for flow and leaks 
prior to shipping. 

•	 Custom column combina­
tions are available with 
either an Angled "Y" Press­
Tight'"' connector or a "Y" 
Vu-Unlon" connector. Call 
your local distributor for 
more information. 

Pesticide Column Kits 
0.32mm ID & other phase combinations are available. 

Column Combo's 
(30m, 0.53mm ID, 

0.5OlJ m) Cat.# 

"Y" Vu-Union"' 
connector 

suffix # 

Angled "Y" Press-Tight"' 
connector 

suffix # 

Rtx-5/-1701 10950 -495 -496 

Rtx-5/-35 10951 -495 -496 

Rtx-35/-1701 10952 -495 -496 

ting a leak free connection required "some 

special magic" Now analysts can rely on 

Resteks chemists to make leak-free dual 

column connections for them. 

"Y" VU-UNION ' CONNECTOR 
Restek's "Y" Vu- Union" connector is the 
latest advancement in "Y" connectors. It 
has quickly gained the reputation as the 

most reliable connector for pesticide col­
umn kits. The primary seal is visible, to 

assure the connection is made properly 
without dead volume or leakage. The sec­
ondary seal uti Iizes standard graphite fer­
rules to physically hold the columns in 
place and assure a "leak free" connection 

remains "leak free." Not only are the col­

umns (two 30 meter analytical columns and 
one 5m x 0.53mm ID guard column) pro­
tected in Restek's unique capillary column 
cage, but the Vu-Union" connector is se­
curely suspended inside the column cage 
with springs. This configuration reduces 
stress on the fused si Iica tubing and acts as 

a "shock absorber" from the turbulence 

created inside the GC oven. 

ANGLED "Y" PRESS-TIGHT' CON ­
NECTOR 
Resteks Angled ..Y" Press-TIght" connec­

tor has the correct angle to assure easy, long 
lasting connecnons, Each one IS carefully 

tested to Insure a leak free seal. The guard 

column is carefully tucked inside the cage 
and IS ready to use when you receive the 
column. 

Simply decide which columns you 
want to connect and the type ofcon­
nector you wish to use and let us 
make the connection for you. 

y 
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•	 Fully conditioned and 

"sample ready" for maximum 
productivity. 

•	 Silcusteel" tubing inert as 
glass. 

•	 Deactivated with same 
process used for capillary 
columns. 

•	 Rugged and flexible . 

•	 Universal and versatile , can 
be bent to any instrument or 
detector configuration . 

•	 Tighter tubing tolerances 
result in improved efficiency 
and reproducib ility over glass. 

Since the inception of g lass deactivati on 
tech no logies in the J970 's, packed co lum n 
tec hno logy has re mained virtua lly un ­

changed . Jn 1994 . Reste k int rod uced a 
breakthrough in pack ed col umns by offer­
ing a meta l packed co lumn w ith eff ic ienc y 
an d ine rtness exceed ing the bes t gl ass 
pa cked col um ns. Restek 's Si lcostee l' pro ­
cess and deact ivati on chemistries have pro­
duced the most advanc ed sur face for the 
production of packed co lum ns on the mar­

ket today. 

Because the tubing ma te ria l is sta in less 
ste el and the fused sil ica laye r is flexibl e , 
Silcosteel" packe d colum ns are truly uni ­
versa l. Co lum ns ca n be eas ily moved from 
o ne inst rum ent to a nother. S ilc ost ee1)< 
packed columns offer analys ts the flexib il ­
ity an d versati lity previou sly seen only by 
ca pilla ry co lumn users . 

A ll packi ngs offe red by Res tek are fu lly 
co nd itioned and "sa mple rea dy".With only 

New Silcosteel"
 
Packed Columns:*
 

2m x '/a" 00 x 2mm 10; Preconditioned 
Chromosorb 101 80/100: cat.# 80435 
Chromosorb 102 80/100: cat.# 80434 
Hayesep 0 80/100 : cat.# 80433 
Porapak 0 80/100: cat.# 80427 
Porapak OS 80/100: cat.# 80426 
Porapak R 80/100 : cat.# 80425 
Tenax TA 60/80 : cat.# 80431 
Tenax TA 80/100: cat.# 80432 
Molesieve 5A 60/80: cat.# 80428 
Molesieve 5A 80/100: cat.# 80429 

3.05m x '/a" 00 x 2mm 10; Fully activated 
Molesieve 5A 80/100: cat.# 80430 

2m x 3/'6 " 00 x 4mm 10 
1.5% Rt 2250 / 1.95% Rt 2401 
on 100/120 SilcoPort: cat.# 80254 

15-20 m inu tes of stabi liza tion time, your 
GC is ready to run .Th is improves throu gh­
put an d lab effic iency. Restek offer s a w ide 
range ofpackin gs and liquid phases includ ­
ing Sil cop ort", th e most ine rt sup port 
avai lable fo r packed co lum ns . In fact, our 
porous po lym er and Molecular sieve co l­
umns are the best we 'v e ever seen! 

Instrument
 
Configurations
 

General 
Configuration 

HP 5880 , 5890 , 5987 

Varian 3700 , Vista 
Series , FlO 

83/4"r PE 900-3920 , 
t Sigma 1,2,3 

~~-

i PE Auto System 
61/2" 8300 ,8400 , 8700 

,~_t (Not On-Column) 

• Please specify catalog number and instrument configuratio n suffix when ordering . 

Call your local distributor for more information on Sllccsteel" 
packed columns or to receive Restek's Packed Column Catalog. 

Combining the durability ofstainless steel with the inertness ofglass. 

•
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I~~van c es PLOT columns - Again!
 
Porous polymers have been used for nearly 
three dec ad es for sepa rating lig ht hyd ro­
carbons and solvent s. The col um ns tradi­
tionally used have bee n 2mm ]0 column s 
packed with 80/100 mesh material. The 
wizards at Restek have now made ca pil­
lary PLOT columns avai lable tha t utilize 
the sam e porou s polymer ma terials .The Rt­
S and Rt-Q PLOT colu mns offer a cho ice 
to the ana lyst who des ires the se lectivity 
of the divinylbe nzen e porous po lyme rs bu t 
the efficiency of capillary colum ns. Fig­
ure I illust rates light hydrocarbons ana ­
lyzed on an Rt-S and Rt- Q PLOT colum n. 
Th e incorporation of differen t vinyl mo no ­
mers into the div iny lbe nzene porous po ly­
mer ma trix produces noticeable sel ectiv­
ity variations. The Rt-S co lumn prov ides 
baseline separat ion of ethy lene and ace ty­
lene. PLOT colum ns o ffer higher effi ­
ciency when compared to packed co lumns. 
resulting in fa ster analyses. 

Because of the large am ou nt of poro us 
po lymer in packed columns, long co ndi ­
tion ing times are necessary. However. wi th 
PLOT co lumn s the act ual amount o f po­
rous polymer is s ign ifi ca ntly lower. No t 
on ly doe s this shorten condi tioning times 
and increase throughput, it also redu ces the 
overall bleed level (c ritica l wi th high tem ­
perat ure appli cation s where low back ­
ground levels are desi red). 

TRUE SELECTIVITY OF TRADI ­
TIONAL POROUS POLYMER 
PACKINGS 
Restek starts w ith hig h pu rity mon om ers 
for productio n of po rous polymer PLOT 
columns. Thi s ensures the col umns will 
have a se lectivity identica l to that of the 
Porapak" and HayeSep" pack ings. W hen 
switching fro m packed co lumns to ca pi l­
lary co lumn s, very little method develop­
ment is required becau se the elu tion pat ­
te rns rem a in the same . T he Rt-Q PLOT 
column is a divinylben zen e homopolyme r, 
whereas th e Rt-S PLOT col umn is a 
diviny lbenzen e and 4- viny lpyr idi ne co­
po lymer. 

.. 
PLOT
 

Columns
 

PLOT columns offer an 
efficient alternative to 
packed columns. 

Selectivity identical to 
HayeSep®and Porapak" 
packings. 

All PLOT columns immo­
bilized to eliminate 
particle generation. 

Unbreakable MXT-Q 
and MXT-Msieve 13X. 

Each column individually 
tested for reproducibility. 

NO PARTICLE TRAPS NECESSARY 
Because PLOT colu mns are mad e with 
submicron particles attach ed to the co lumn 
wall , finding a good binde r is critica l. 
Restek has discovered a binding ma teria l 
that elimi nates par ticle generation from 
PLOT co lumns . Thi s proces s elim inate s 
detec to r spi k ing an d d isr uptio n of the 
valv ing sys tem. 

NEW LINE OF UNBREAKABLE 
MXT PLOT COLUMNS 
The wiza rds at Restek have coa ted PLOT 
columns util iz ing Silcosteel" fused sil ica 
lined tubi ng. T he Si lco steel" PLOT co l­
umns offer the analyst an unbreakab le op­
tion to standard fuse d sil ica tub ing with no 
compromise in performance. MXT~ PLOT 
columns must meet or exceed the sam e rig ­
orous specif ications as fused silica PLO T 
co lumns. Because the tubi ng is sta in less 
stee l, f ield and process ana lyze rs are no 
longer at the mercy of brittle fused silica 
tubing . Curr ent meta l PLOT co lumns are 

Figure 1 - Selectivit y chan ges with the incorporation of 
different monomers in the porous polymer. 

a) 30m, O.53mm 10 Rt-Q (ca t.# 19716) 

2/3 
b) 30m, O.53mm 10 Rt-S (cat.# 19712) 

I , methane
 
2, ethylene 1 23
 
3, acetylene
 
4, ethane
 
5, propylene
 
6, propane
 

1 4 

min, 1 2 3 4 5 

min , 1 2 4 6 

4 

1001-11 split inj . of a hydrocarbon mix. 
Oven temp .: 50°C isothermal 
Inj. & det . remp.: 200°C 
Ca r r ier gas : hydrogen 
Linea r velocity : a) 56cm/ sec. 

b) 55cm/sec. 
F lO sensitiv ity : 1.28 x 10·'0 AFS 
Split ra tio: 10: I 

3 5 

1996 INT ER NATIONAL SUPPLEMENT 

7 



available with the Q po rou s polyme r or 
Molecul ar si eve 13X ze o li te . Figu re 2 
shows the analys is of light hydro carbons 
on an MXTJf-Q PLOT column and the 
ana lys is of permanent gases on an M XT'­
Msie ve 13X PLOT column. 

COLUMN TO COLUMN REPRO­
DUCIBILITY GUARANTEED 
Each po rous polyme r PLOT column is 
tested with a hydrocarbon test mix to in­
sure proper phase thickness and sele ctiv­
ity. Propane is used to calculate the parti ­
tion ratio which is monitored to insure a 
reproducible film thickn ess. The number 
of plates per meter is calculated and used 
to evaluate column effic iency. Se lectivity 
is ensured by ca lcu lating the retention in­
dices o f acety lene and methyl acetylene. 

Molecul ar sieve PLOT co lumns are all 
tested wi th a mixture of permanent gas es. 
In this test the peak height ratio of carbon 
monoxide is used to determin e a uniform 

film and to calc ulate the number of plates 
per mete r. 

Restek's expanding line of PLOT columns 
continue to brid ge the gap from packed to 
capillary columns.Through continuing re­
search Restek now offers unbreakable and 
partic le free E'orous Layer Qpen Iubular 
capill ary columns for the analysis of per ­
manent gases, light hydrocarbons and vola­
tile chem icals. 

Figure 2 - MXTs> PLOT columns give fast, efficient 
separation of light hydrocarbons & permanent gases. 

2/3 

J met hane 
2. ethylene 
3. acetylene 
4. ethane 
5. propy lene 

4 
6. propane 

5 

6 

, 
min. 2 

30m , 0.53mm ID MXT-Q (cat.# 79716) 
100"t1 sp lit inj . of a hydrocarbon mix. 
Oven temp.: 50°C isot hermal 
Inj . & del. temp.: 200°C 
Carrier gas: hydro gen 
Linear velocity: 62.5cm/sec. 
FlO sensit ivity : 1.28 x 10-10 AFS 
Split ratio: 10: I 

3 

1. hydrogen 
2. oxyge n 
3. nitrogen 
4 . methane 
5. carbon mon oxide 

30m , 0.53mm ID MXT-Msieve 13X (ca\.# 79706) 
20,u] split inj . of permane nt gases. 
Oven temp. : 40°C isotherma l 
Inj. & del. ternp.: 200°C 
Ca rrier ga s: helium 
Linear velocit y: 37cm/sec . 
Detector: TCD (2 12 mA) 
Spl it ratio: \ 5: I 

PLOT
 
Columns
 

Rt-S
 
(fused silica)
 

30m , 0.53mm 10 cat.# 19712
 
15m, 0.53mm 10 cat.# 19713
 
30m , 0.32mm 10 cat.# 19710
 
15m, 0.32mm 10 cat.# 19711
 

Rt-Q
 
(fused silica)
 

30m, 0.53mm 10 cat.# 19716
 
15m, 0.53mm 10 cat.# 19715
 
30m, 0.32mm 10 cat.# 19718
 
15m, 0.32mm 10 cat.# 19717
 

MXT®-Q
 
(Sllcosteels)
 

30m, 0.53mm 10 cat.# 79716
 
15m, 0.53mm 10 cat.# 79715
 

Rt-Msieve 13X
 
(fused silica)
 

30m, 0.53mm 10 cat.# 19706
 
15m, 0.53mm 10 cat.# 19708
 
30m, 0.32mm 10 cat.# 19705
 
15m, 0.32mm 10 cat.# 19707
 

MX"f®-Msieve 13X
 

(Sllcosteel")
 
30m, 0.53mm 10 cat.# 79706
 
15m, 0.53mm 10 cat.# 79708
 

Rt-Alumina
 
(fused silica)
 

30m , 0.53mm 10 cat.# 19700
 
50m, 0.53mm 10 cat.# 19701
 
30m, 0.32mm 10 cat.# 19702
 
60m, 0.32mm 10 cat.# 19703
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KONI'S KOR NER 

Why 5 cm syringe needles for capillary GC? 
GC is a complex 
technique. All 
too of te n th e 
analyst stands in 
front of his in­
s trument, s ur­
prised abou t a 
result, maybe 
annoyed about a 

Dr: Konrad Grob problem, and at 
a loss for an ex­

planat ion for what he observes. Often, not 
even his colleague is able to explain. An­
other a/these GC mysteries ? Probably he 
would have the knack of it if he knew the 
many details involved in the analytical pro­
cess. We make numerous choices without 
being aware of them. overlook variables 
clinging to the illusion that they had been 
thoroughly investigated in the past and that 
an international committee has decided 
that this or that is the correct choice. The 
length of the syringe needle is one such 
fr equently neglected detail and is an ex­
ample a/a parameter which has never re­
ceived proper attention. 

Many years ago, the manufacture rs of GC 
sy ringes looked upon thei r cus tome rs and 
not iced that there was no agreement on how 
long sy ringe needl es should be for co nven­
tional vaporizing (sp lit or split less) injec­
tion . So me said 1.5 inch (the need le pro ­
trud ing 37 mm from the glass barre l), oth ­
ers 3 inch (7 1 mm) , or even longe r. So , 
father sy ringe pro ducer decided to com ­
prom ise and have it in between: 2 inch (51 
mm ). Whethe r or not he died in the mean 
tim e, that 's how it still is. Some disa gr eed, 
but since it see ms to be more imp ortant 
tha t GC is simp le than that it is we ll opt i­
m ized, th e subj ec t was com monl y ne ­
glected.The subject ofneed le lengt h seems 
not to be of suff icient sc ientif ic s tatus to 
ju st ify clo ser inves tiga tion. 

As yo u ca n check by a few experiments, 
the len gth of the syri nge needl e and the 
depth by which a long needle is inse rted 
into the injec tor often have an imp ortant 
impact on quantitative analysis . Th e rea ­
sons are explained below. It is concluded 
that they need to be adjusted to the situ a­
tion. The length of the syringe needle de ­

termines from which po int insid e the liner 
the sample expands during the eva pora tio n 
process. It may, however, a lso influ en ce 
va porization itsel f. 

HEADSPACE ANALYSIS: 
We start by loo king at gas or head space 
ana lysis, because the situation is particu ­
larly sim ple s ince no vaporization inter ­
fere s. However, the same principals will 
a lso apply to liquid samples. We refer to 
(ma nual or automated) injection with a gas­
tigh t sy ringe of 0 .5-1 ml capacity. 

Usua lly an amount of gas phas e is injected 
that approaches the intern al volume of the 
vapo riz ing chamber. For instance , a 4 mrn 
lD liner of 80 rnm length has an interna l 
vo lume of I ml. A 500 III sample m ixes 
with carrier gas to form a vapor clo ud of 
close to this volume (in let press ure com­
presses the cloud, but incre ased tem pe ra­
ture ca uses it to expand). Car e mu st be 
taken to release the sample fro m the sy­
ringe needle in such a way that it ends be­
ing positioned inside the chamber. 

Gas and headspace sam ples are usually 
inj ec ted in the s p lit mo de in orde r to 
achieve sharp init ial bands . De pression of 
the plun ger at norm al speed introduces the 
sample at aro und 0.5-1 mils, i.e . 30 -60 mil 
min. If the sum of the sp lit and the (com­
par abl y sma ll) colum n flow rate co rre­
sponds to the rate of injection , expansion 
of the sample down wards replaces the gas 

Figure 1 - Injection 
at a rate equal to the 
flow rate of the gas 
passing through the 
liner: the flow from 
the carrier gas 
supply is substituted 
by that leaving the 
syringe needle. 

flow from the rear. Gas su pply is stoppe d: 
the gas phase running off originates from 
the sy ringe (assumption ofa pressure- regu ­
lation /n eedl e va lve sy s te m, Fig . I ). At 
higher split flow rates, the sample is d i­

luted with add itional carrier gas from the 
rea r. Under these conditions, basic ally un­
limited volumes of sample can be injected 
withou t ove rloading the injector. A short 
syr inge needle merely entering the vapor­
izing chamber (2-3 em) serves the purpose, 
bu t lon ger needles are no drawback. 

S ince hea dspace ana lysis is mostly trace 
ana lysis, the split flow rate is usually sub­
sta ntia lly bel ow the 30 -60 m l/m in men ­
tioned ab ove . Thi s leaves the cho ice of in­
j ecting a t a co rrespond ing ly reduced ra te 
or temporarily storing the vapor c loud in­
s ide the vaporizing chamber. Th e latt e r 
cor resp on ds to co mmon pract ice . If more 
sample is injected than gas run s off at the 

same time, carrier gas must be d isp lace d 
within the injection sys tem.Approp riate ly 
des igned injectors with a pressure regu la­
tor at the rear and a needle va lve in the sp lit 
outlet have a relatively la rge inte rnal vol­
ume in the gas supply and a sma ll one in 
the split outlet, causi ng the sample to ex­
pand ba ckwa rds (Fig . 2). Long syri nge 
need les are requ ired suc h that the sa mple 
expa nds from a point near the co lumn en­
trance toward s the rear. If the liner is 80 
rnrn lon g, the column enter s by 5 mm , and 
the inje ctor head is some 12 mm high , the 
syr inge need Ie shou ld be aro und 80 mm 

Pressure 

L Syringe 

c arrier gas 

I , -. Injection ra.te 
'C")' 

tW 
Sp litand column ' j 

flow rate t 

~ NeedleVvalve 

..c O lumnl l~Spilt outlet 
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KaNt'S KORNER 

Figure 2 - Head­
space injection at a 
low split flow rate, 
using gas supply by 
the pressure regula­
tor/needle valve 
system: the sample 
should expand from 
the column entrance 
backwards. 

Pressure 
requl ator 

Vapors 
expa nd ing 
upwards 

Column 

Syringe 

Septum 
~ purge out let 

Need le 
va lve 

l~ •
Split outlet 

and the co lumn entrance for sample evapo­
ration and mixin g acros s the vapori zing 
chamber. If the spl it flow rate is lower, i.e . 
vapors are formed more rapidl y than gas 
is discharged, a long or a short needl e is 
best suited, depending on the carrier gas 
suppl y system involved (Fig. 2 or 3). 

Samp les with high boilin g matr ices, such 
as m any un d ilu ted liquids , evaporate 
slowly; disch arge of the vapors is a prob­
lem only if the split flow rate is extremely 
low. Such liquids are eas ily transfer red to 
the wall of the liner (no repul sion by va­
pors). If an empty liner is used (prefera bly 
of narrow bore, e .g. 2 mrn), short sy ringe 
needles rend er such transfer more rel iable 

long. The commo nly use d 5 cm need les 
enter the liner by less than 4 ern and merely 
exploit the upper ha lf of the chamber. 500 
III thus injected al ready overfill the injec­
tor liner, i.e. ca use samp le material to be 
expelled through the septum purge outl et 
or to penetra te the carrier gas supply line. 

Systems with flow-regul ated ca rrie r gas 
supply and a back pressure regulator in the 
sp lit outlet (e.g. Hewlett Packard ) beha ve 
differentl y. Pressure increase by injection 
causes the back pres sure regul ator to open 
widely and increase the split flow rate .The 
sample cloud expand s downward s (Fig. 3) . 
As the vo lume of the injector can only be 
exploited by releasing the samp le at the top 
of the chamber, the syringe needl e shoul d 
be no longer than 2-3 cm (or a lon ger 
needl e should be introduced only partially). 

Figure 3 - Sample 
expanding down­
wards in the in­
stance of a system 
with flow regulation/ 
back pressure regu­
lation. 

A drawback of this type of gas supply is 
the sp lit flow rate du ring the splitting pro­
cess is rathe r ill defined . 

SPLIT INJECTION OF LIQUID 
SAMPLES 
Split injection of liquid s resembles gas/ 
headspace injecti on except that the rate of 
vapor formati on cannot be controlled . In­
jection must occur rap idly in order to avoid 
excessive evaporation inside the syr inge 
needl e. 2 ,ld of a solution in a volatile sol­
vent, such as dichl oromethane , create s 
so me 0.9 ml of vapor in maybe 0.5, i.e . 
vapors are form ed at 1.8 mils ( 108 mllmin ). 
With a split (and column) flow rate of 108 
mllm in at least, the situation of Fig. I ap­
plies, i.e. the syringe needle should merel y 
enter the vaporiz ing chamber. It leaves 
maxi mum roo m between the needle exit 

Syringe 

Flow
 
req ulator
 

Carr ier gas 
discharqed 
tbrouqhopened 
spIit 0 utlet 

Back press ure 
requlator 

as the risk of shootin g the sampl e liquid 
by the column entrance becomes sma ll. 

SPLITLESS INJECTION 
In splitless injection, the sample vapors 
must be stored in the vapo rizing chamber 
until they are transfe rred into the co lumn, 
which may take over a minute. Before be­
ing diluted with carri er gas, 2 IIIof a solu­
tion in hexane produce around 500 ~t1 of 
vapor, in dichlorom ethane as much as 900 
Ill, which shows that the internal volume 
of an 80 mm x 4 mm ID liner must be fully 
exploited. 

As the split outlet is closed, the re is only 
one way offilling the vaporizing chamber: 
fro m the bottom to the top, displ ac ing the 
ca rrier gas backward s. The syr inge needl e 
must be adjusted to situate the center of 
sa mple evap orati on slightly above the co l­
umn entrance . The dis tance between the 
needl e ex it and the co lumn entrance must 
account for the distan ce the dropl ets travel 
before evaporati ng , i.e. 1-2 cm. For the 
usual geometry of the injector th is means 
using 3 inch (7 1 mm) needles (or rather 
the vaporiz ing chamb er was designed such 
that standard 3 inc h needle s would f it). 
The re is a seco nd reaso n for depo siting the 
samp le c lose to the co lumn entrance. As 
shown in Fig. 4 (on the following page), a 
5 cm syring e needl e leaves a distance of 
some 40 rnm to the co lumn entrance , rep­
resenting a plu g of so me 40 0 ~Li of car rier 
gas. Before substantial amounts of sampl e 
vapo r reach the column, this gas must be 
disc harged into the co lumn, i.e. during 10­
20s pri maril y ca rr ier gas is " inje cted" . 
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Figure 4 - Scm syringe 
needles are too short for 
splitless injection as the 
chamber is overfilled 
even with small sample 
volumes & some 4001J.1 
of carrier gas must be 
tran sferred into the 
column before sample 
vapors get there. 

Syringe 

~.; Overflowing~f8'.. • 
~~ B~·:' ·: vaporizing 

e arne r :~ c ha mber 
gas 

Carr ier qas 
transferred into 

+ the column 

cO l um n l l~ 

evaporation in the gas p hase of the inj ec ­
tor (the mo st gen tle vaporization process, 
s ince there are no contacts wi th packing 

materia ls adsorbing or degr adi ng so lutes). 
T here is more vaporiza tion inside long 
need les accentuati ng these advantages and 
disadvantages . 

CONCLUSIONS 
The 5 cm needle for vaporiz ing GC injec­
to rs is a typica l co mpromise : it is be tween 
the desi rab le long and the desirable short 
nee dle, bu t is hardly ever des irab le as such. 
The follow ing table suggests optimum 
nee dle lengths. 

Knowi ng how difficu lt it is to achi eve co m­
ple te sample transfe r in sp litless injection, 
thi s is certainly not the kind of problem 
we need. 

SAMPLE EVAPORATION INSIDE 
THE NEEDLE 
As if the subject were not ofsu ff icient com­
plexity yet - the length ofthe syringe need le 
also infl uences sa mp le evaporation . Parts 
of the samp le may be vaporized insid e the 
need le during inj ection o r whe n the needl e 
content is el uted after the plun ger is fu lly 
depressed. On the one hand, th is o ften 
causes problems as mo re is injected than 
me asured an d preferential vap orizati on of 
volati le components discriminates agains t 
high bo ile rs . On the ot he r hand, it hel ps 
nebul izing the sa mple liquid at the needle 
exit, which is the prerequ isite for sa mple 

Ii PERFORMERS 

I 

Optimum Needle Lengths 

Injection
 
Technique
 

Splitless
 
Split (flow rate >100 ml/min.)
 
Split (flow rate <100 ml/min.)
 

Split, high boiling matrix
 

Gas Supply System 
Pressure reg.! 
needle valve 

71 mm 
25 mm 
71 mm 
25 mm 

Flow reg.! 
back pres. reg. 

71 mm 
25 mm 
25 mm 
25 mm 

Th e length of the syringe nee dle is more critical than usually recognized. Try and see! 
Al though th is has been known for more than 15 years, on ly a few autosamplers give yo u the 
choice of varying the injection point. Presumably this is because too many cu stomers ask 
more about the software for da ta ha ndling than about the gas chromatog raph when they buy 
a new instru men t. Today mu ch emphasis is given to qu ality ass urance. Large amounts of 
time a re invested into ge nera l QA procedures , the usefulness of which is not a lways obvi­
ou s. Upon such efforts, ea s ily more important optimization of tech nica l asp ec ts is neg lected. 

• Alleviates column end connec­
tion strain . 

• Inlet and outlet ends conform to 
the column radius. 

"Y" Press-Tight® 
Connector 

• Perform confirmational analysis 
with a single injection. 

cat.# 20403, each 
cat.# 20404 , 3-pk. 

Universal Angled 
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PER FORM ERS 

Purge & Trap 
Spargers 

•	 For Tekmar 2000 , 3000 and 
ALS 2016/2032 

•	 Available in 5 and 25ml sizes 
•	 Uniform frits to ensure 

maximum purge efficiency 

Restek now offers pur ge and trap fritted 
spargers for Tekmar concent rators. Th ese 
sparge rs provide ma ximum purge effi­
ciency for water samples . Each sparger is 
manu fac tured with tight tolerances to en­
sure a leak free seal. These spargers are 
not recomme nded for wastewater samples 
since the frit may become plugged . 

Spargers
 
5ml Fritted Sparger, %" mount 

cat.# 21150, each 

25ml Fritted Sparger, '12' mount 
cat.# 21151, each 

Restek's Thermal Gas Purifier
 
GC columns and detectors re qu ire pure 
carrier gases to operate at maximum sen­
sitivity. With on ly 1% of trace contaminants 
in the carrier gas, col­
umn lifetrrne wi ll be 

redu ced. Rest ek has 
developed a new ther­
mal gas purifier that 
remove s tra ce con­
taminants from the 
carrier ga s s tre am . 
Thi s purifier removes 
oxyge n, water , carbon 
monoxide and carbon 
di oxi de by a high 
temperature reaction 
With punf'ie r g ran­
ules . comp ared to conventiona l adsorption 
traps . The constant high temperature reac­
tion With the getter granu les prev ent s con­
taminants from return ing to the gas stream. 

Each of Resteks purifier tubes are ther­
mally c lea ned prior to shipment and are 

f il led With N
2 

and capped to en sure con ­
tarnm ation free start-up. The purifier rubes 

have welded end fitt ing s that el im inate 

leaks from occurri ng . 
Submicron Fr it s are 
used in the end 0 f each 
tube to p re vent par­
t icl es from e nte r ing 
and contaminat ing the 
carrier gas lines . One 
pur ifier removes 17 li­
te rs of oxygen and 42 
liters of wa te r vapor, 
a llowing a single un it 
to serv ice multiple in­
struments. 

Restek's purifier des ign util izes less bench 
space than comparable device s smce all gas 

connections ent er and exit the top of the 
unit. The " Uvtube' configurat ion v irtually 
eliminates chann eling of the getter mat e­
ria l en sunng maximum purification of the 
carrier gas and highe r flow rates. 

•	 Top mounted fittings ease 
installation &save bench 
space. 

•	 Save money by scrubbing 
lower grade gases clean . 

•	 Removes oxygen and water. 
•	 Welded end fittings eliminate 

leaks. 
•	 U-tube configuration 

eliminates channeling. 
•	 UL certification (pending). 

Re-t ek (nrrurOilio n 

THERA,tALGAS PURIFIER 

Thermal Gas
 
Purifier
 
' /..' Fittings
 

110v cat.# 21662
 
220v cat.# 21663
 

Replacement Purifier Tube:
 
-cat.s 21658
 

'/. " Fittings
 
110v cat.# 21664
 
220v cat.# 21665
 

Replacement Purifier Tube:
 
cat.# 21659
 

Note: Not recom memled for lise with fl ammable gas es. 
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Restek (U.S.): 
110 Benn er Circ le. Bell efonte, PA 16823 ' Phone: (800)35 6-1688 ' FAX: (81 4)353 - 1309 
http ://www.restekcorp.com 

Restek GmbH:
 
Sulzbac her Str, IS, 0 -658 12 Bad Soden, Germany 'Telefon: 06I96/65I30 ' Telefax: 06 J 96 /6230 I
 

Restek France :
 
I, Rue Montespan , 91024 Evry , France ' Telefon : 0 I 60 78 32 10 • Telefax: 0 I 60 78 70 90
 

Restek Trademarks 
FAMEWAX'" , PINNA CLE'", Rtx ', MXP .lnlegra-Guard" , Silcostccl ", Silcosleevc'", Carbof rit" , Silcoport", Press-Tight " 

Mast erCard" , VfSA ', & Am erican Exp ress' Vu-U nion and the Resiek logo, 
are accepte d. 

Other Trademarks 
Carbowax, Porapak, Om egaw ax , HayeSep, and Chroruosorb. Literature Cat.# 59703 
Restek capillary co lumns are manufa ctured under U,S. pate nt 4 ,293,415 licensed by Hew let t-Packard Com pany. Restek is © Copyright 1996, Restek Corpora tion 
[SO 900 1 registered . 
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