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Posters and Oral Presentations
 

PosterSession 1700 (Sunday) 

New Developments in Analytical Instrumentation and Software 
1700·700 P	 Analysis of PermanentGases (including CO2), Fluorocarbons, C1-C2 Hydrocarbons and 502ona Single Micropacked Column 

B.L. Burger 

Poster Session 4500 (Monday morning) 

Solutions in Gas Chromatography 
4500-1200 P Analyses of Chlorophenoxy AcidHerbicides byHigh Resolution Gas Chromatography 

K.M. May*, G.B . Stidsen, L. Nolan, R.E. Wilt rig, K.J. Herwehe, C.S. Cox, J.H. Lidgett, S.E. Eyster, D.F. Rhoads 

4500-2000 P A New Secure, ReliableConnector for Use with Gas Chroma tography Columns 

B.R. Rightnour* , M. Goss 

4500-2300 P Resolution of Comp lex Volatile Organic Mixtures, Using Stop-Flow Modulation with Two Gas Chromatography Columns in Series 

R.E. Wittrig*, M. Goss, C. M. Eng lish 

Oral Session7000 (Monday afternoon, Room S505b) 

Multidimensional Gas Chromatography 
7000-200 P	 Using Computer Modeling to Predict andOptimize Separations for Comprehensive 2-0imensional Gas Chromatography 

1:50 pm EL. Dorman* , PD. Schettler, L.A. Vogt, J.W. Cochran 

Poster Session 9800(Tuesdaymorning) 

Analysis of Agricultural Materials 
9800-600 P	 Analyzing Phenoxyacid Herbicides UsingLiquid Chromatography 

R.E.Wittrig*, S. Gardner, L. Nolan, K.M. May 

Poster Session 9900 (Tuesday morning) 
Environmental: Soils and Solids 
9900-200 P	 USTandORO Analysis Across America: Challenges andLimitations 

M.w. Badger* , C.S. Cox, C.M. English, K.J. Herwehe, J.H. Lidgett, S.E. Eyster 

Poster Session 10000 (Tuesday morning) 
GC-MS 
10000-100 P	 Calibration Standard Stability and High ResolutionGas Chromatography Analyses for USEPA Method 525.2 

K.M.May*, C.M. English, G.B. Stidsen, K.J. Herwehe, C.S. Cox, J.H. Lidgett, S.E. Eyster, R. Morehead, D.E Rhoads 

Poster Session 10300 (Tuesday morning) 

LC Techniques 
10300-200 P	 A Practical Investigationof Extracolumn Dead VolumeandIts Effects in HPLC 

R.L. Romesberg*, C.V. Bartlett 

Poster Session moo (Tuesday afternoon) 

Materials Characterization 
13300-500 P	 Temperature andpHStabilityof Silica BasedHPLCStationaryPhases 

C.V. Bartlett* , T.S. Reid, B.A. Albright 

Poster Session18700 (Wednesday afternoon) 

Environmental: Improvements in Instrumentation 
18700-200 P	 Minimize InjectorActive Sites, Dead Volume, Adsorption, and Discrimination, Using a Drilled GC Inlet Liner 

B.R. Rightnour* , M, Goss 

Poster Session 18800 (Wednesday afternoon) 

Environmental: VOC Analysis 
18800-200 P	 Purge-and-Trap/Gas Chromatography/Mass Spectroscopy Applications Using a New PolymerFormulation 

C.M. English*, D.V. Patwardhan, C.s. Cox, G.B. Stidsen 

Oral Session 20700 (Thursday morning, Room S502a) 

GC-MS: Environmental 
20700-300 P Simplified Preparation of Calibration Standards for US EPA Method82700 andAppendixI X 

9:10am K.M. May*, G.B.Stidsen, C.M. English, K.J. Herwehe, J.H. Lidgett, C.S. Cox, S.E. Eyster, EL.Dorman,R. Morehead 

Poster Session 21800 (Thursday morning) 
Environmental: Air Analysis 
21800-400 P	 Stability Studyof Low-Level (lppb-20ppb) ReactiveSulfurs in Canisters 

D.M. Shelow 

Poster Session 21900 (Thursday morning) 

Environmental: Analysis of SemiVolatiles, PAHs, PCBs, Pesticides, Dioxins 
21900-200 P GC-MSAnalysis of PolychlorinatedBiphenyl Congeners Using a New Capillary GC Column 

EL.Dorman*, G.B. Stidsen,J.W. Cochran,C.M. English, L.Nolan 
21900-300 P Improved Sensitivity andAnalysis Time for Semivolatile Organic Compound Analysisby USEPA Method 8270C 

EL. Dorma n*, G.B.Stidsen, C.M. English, M.s. Wittrig 

short Cou rse 
For informationabout content and registration for Pittcon' short courses, visit the Pittcon" website: www.piltcon.org 

471	 Chromatographic Analysis of Foods and Flavors 
8:30-5:00pm	 R.E. Wittrig 

Thursday, March 11 



dvan 
t a- ow-Bleed Rtx -x Columns 

Maximize Performance from High-Sensitivity GC/IV1S Systems 
By Christopher English, Environmental InnovationsChemist, 

andNeil Mosesman,GCColumnsProduclMarketingManager 

It/' Low bleed for GC/MS applications requiring high sensitivity. 
It/' Ideal for analys is of sem ivolatile environmental pollutants - pesticides - PCBs. •
It/' Thermally stable to 340°C. 

Recent improvements to thedesignofGClMS sys­
tems have producedsignificant improvements in 
instrumentsensitivity. Because of these improve­
ments, what was fo rmerly considered acceptable 
column bleed now often is a problemthat prevents 
ananalyst fromtaking fuU advantageof the sensitivi ty 
ofthesystem. 

To address the 
needfor lower col­
umn bleed, Restek 
has developed 
Rtx"-XLB columns. 
Improvements in 
polymer synthesis 
and tubing deactiva­
tion have enabled us 
to develop an inert, 
stablecolumn that 

minimizes bleed interference with high temperature 
analyses: ourbleedspecification for these new 30mx 
O,25mm, O.25pm columns is less than 6pAat 340°C. 

TIle newRtx"-XlB stationaryphase, in combination 
withyour sensitive GClMS system, is especially weU 
suited for analysesofhigh molecular weight active 
compounds. Figure I shows thecolumn bleedfrom 
an Rtx"'-XlB column at 330"C, the high-temperature 
endinananalysisofUSEPAMethod 52; semi­
volatile analytes (2.; ng each analyte) , as observed 
with an Agilent6890/5973 GUMS. Clearly, there is 
nocolumn bleed interference in this chromatogram. 

Semivolatile pollutants such as the EPA Method 525 
analytes are conunonly analyzed byGClMS. The great 
sensitivity ofnewer GClMSsystems, including ion 
traps, allows analysts to use split injection tech­
niques whi le still meeting thedetection limit require­
ments of the methods theyare fol lowing. Split injec­
tionsmake for much lower on-column concentra­
tions, which in turn , call for a column not onlywith 
low bleed, bUI also with excellent inertness. Analysts 
using Rtx"-XLB columns can achieve exceptional 
sensitivity andlow bleedwith on-column concentra­

lions ofSng (Figure 2), or less. Figure2 also shows 
that, inaddition to low bleed and inertness, Rtx"'-XlB 
columns offer good resolution ofchallenging isomer 
pairs such as benzo(b)fluoranthene and 
benzo(k)fluoranthene (peaks I I I and 112). 

Relative to columns produced through older synthe­
sis technologies, low-bleed Rtx"-XI.B columns help 
ensure lower detection limits andgreater instrument 
stability in semivolatlles analysis. If baseline prob­
lems arc keepingyou from taki ng full advantage of 
your highsensitivity system, or if you are having res­
olution problems withsemivolatile environmental 
analyres, an RtxV -XlB column is the bestchoice for 
soiling your problem. 

Figure 1 An Rt x ~-XLB column exhib its less 

than 6pA bleed-even at 330°C. 
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Rtx"-XL830m, O.25mmID, O . 25~m (ca!.' 12823) 
Sample: USEPA Melhod525 standards, 1~l , 2.55ng per analyte 

See Fig ure 2. 

Techo Tip. 
Simple adjustments to the injectionconditionshelp to 
imorove sensitivity for Method 525.2 target compounds.A 
Drilled Uniliner? inlet liner and oulsed injection help to 
minimizebreakdown in the injection port. (Donot exceed 
50psiwhen using the pulsed splitlessmode, to avoid 
breaking the seal between thecolumn and the liner.) An 
iOilial temperature of 35°C helps ensure excellentpeak 
shapesfor early eluting compounds. 

We welcome your visit. 
www.rstekcorp.com 

Ultra-Low-Bleed 
Rtx -XLB Columns 

HPLC Analysis of 

High-Speed/ High Resolution 
GC Analysis: Stop-Flow GC

Phenylurea Pesticides 

' . . 
Fast, Efficient HPLC Analysis for 

Polynuclear Aromatic Hydrocarbons 

Simplify Calibration for Volatile Organic 
Compounds .. 

New Reference Mixes 
' .. 

Miniature Air Sampling Canisters 

Air Sampling Products 

Vu2 Union" and SeCure'· "V" Capillary GC

Deactivated Swage10k Fittings 

Connectors 

New HPLC Mobile Phase Accessories .. 
Parts for Agilent 5890, 6890, 

and 7673A1B Instruments 

STAR Program Update 
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800-356-1688 * 814-353-1300 
www.restekcorp.com 
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Figure 2 An Rtx~ -XLB column offer s low bleed, inertness, and good resolution of semivolatile 

environmental pollutants. 
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GC_EV00695 
Rt..·XLB30m. 0.25mm ID. 0 .25 ~fll (cat.# 12823) 
Sample: 

Inj.. 
Inj. Temp.: 
Carr.er Gas: 
Flow Rale: 
Dven Temp.. 
Det: 
TransferLine Temp.. 
Scan Range: 
Solvenl Delay: 
Tune: 

US EPAMethod 525 stanoarcs, 1~ L 5ng per analyte
 
standards used: 31824, 32420, 32421 , 32422, 32423,31825, 31 826, 31828, 32291, 32415.3 2436'­

pressurepulsed (0.4 min. @ 30psl). splitless (hold 0.4rnin.), 4mm Drilled Uniliner" (cat.s 21055)
 
300·C
 
helium, constant flow
 
1.0mUmin.
 
35·C(hold 2 min.) to260·C @ 20·C/min. (hold 0 rrun.) to 330·C @ 6·C/min. (hold 5 min.)
 
Agilent 5973 GCrMS 
280·C 
45-550 amu 
4.7 min. 
DFT?P 

Rtx"'-XLB Columns (fused silica) (proprietary low-polarity phase) 

ID df (11m) temp. limits* is-Meter 

0.25mm 0.10 30 to 340/360°C 

0.25 30 to 340/ 360"C 12820 $265 

0.50 30 to 3401360·C 

1.00 30 to 340/ 360·C 12850 5265 

0.32mm 0.10 30 to 340/ 360°C 

0.25 30 to 34D/360cC 12821 $285 

0.50 30 to 3401360·C 

30-Meter 60-Meter 

12808 $455 

12823 $445 12826 $710 

12838 544S 

12853 $44S 

12809 $475 

12824 $470 12827 $770 

12839 $470 

l.00 30 to 340/360°C	 12854 $470 

ill df(l1m) temp. limits 12-Meter 20-Meter 25-Meter 

O.l8mm 0.18 30 to 340/ 360·C 42802 $360 

0.20mm 0.33 30 to 340/ 360"C 42815 5260 42820 $400 

""'Maximum temperatures listedare for 15- and 30·meter lengths, Longer lengthsmay have a slightlyreduced maximum temperature. 

•Additional mixes [or Method 52'5 include individual Aroclor"PCB solutions 
(cat.# 32075,3 2077. 32079, 32081, 32083, 32085, 32087) and TCLI' 
Toxaphene (cat.# 32015). For information about Method '525 .2 reference mixes, 
refer to our 2004Cbromatograpby SuppliesCatalog (available on request) or 
reviewRestek Advantage 20031'.3 on our website. 

1. isophorone 
2. 2-nitro-m-xylene 
3. dichlorvos 
4. nexacmorocvclopectaoene 
5. EPTC 
6. butylate 
7. rnevinphos 
8. vernotate 
9. pebulate 

10. etndiazole (Terrazole-) 
11. dirnetnylphthalate 
12, acenaphthylene 
13. 2,6-dinitrotoluene 
14. acenaphthene-dl0 
15. 2-chlorobiphenyl (BZ#I ) 
16 chtoroneb 
17 tebuthiuron 
18. molinale 
19. crethyl phthalate 
20. 2,4-dinitrotoluene 
21.propachlor 
22. lIuorene 
23. ethoprop 
24 cycloate 
25. trilluralin 
26. chlorpropham 
27. 2.3-dlcnloroblphenyl (B2#5) 
28. atraton 
29. prometon 
30 ex-BHC 
31. hexac ntorooenzene 
32 oropazme 
33. sirnazme 
34. atrazme 
35. melribuzin 
36. diannon 
37. terbulos 
38. pronamide 
39. pentachlorophenol 
40 ~ -SHC 

41 . olsunoton 
42. ternacn 
43. phenanlhrene-d10 
44. methyl parathionOA 
45. phenanthrene 
46. anthracene 
47. ,.-SHC(lindane) 
48. 2,4.5-trichloroblpenyl 

(82#29) 
49. alachlor 
50. prometryne 
51. amelryn 
52. simetryn 
53. S-BHC 
54. heptachlor 
55. chlorothalonil 
56. di-/l-butylphthalale 
57. terbutrvn 
58_bromacil 
59. chlorpynfos 
60. metolachlor 
61. DCPA methyl ester 

(DacthaF) 

62_2.2·,4,4·-tetrachloro­
biphenyl (82#47)
 

63 aldrin
 
64. Iriadimelon 
65. cyanazne (8tadex)
 
66 MGK-264
 
67. drphenamid 
68. rnerpnos 
69.	 2,2',3',4,6-pentachloro­

biphenyl (BU98)
 
70. heptachlorepoxrde (isomer 8) 
71. heptachlor epoxide (isomer A) 
72. butachtor 
73 stirotos (tetracnlorvmphos) 
74. tenamiphos
 
75.a-chlordane
 
76 napropamica
 
77. ,.-chlordane 
78. endosulfan I 
79. trans-nonachlor 
80. pyrene-dl 0 
81 . pyrene
 
82 4,4'-DDE
 
83. 2.2·,4,4 '.5.6'-hexachloro­

biphenyl (BZ#154)
 
84. p-terphenyl-d14 
85. dieldrin 
86. carboxm 
87. chlorbenzuate 
88. trtcyctazole 
89. endnn
 
90.4,4·-DDD
 
91 . bis(2-ethylhexyl)adipate 
92. butyl benzyl phthalate 
93. endosullan II 
94. endrin aldehyde 
95. norflurazon 
96.4 .4 -DDT 
97. triphenylphosphate 
98. hexazinone 
99. encosultan sulfate 

100. bis(2-elhylhexyl)phlhalate 
101 metnoxychlor 
102. 2.2',3,3',4,5',6,6'­

octacruorobipnenyl (BZ1207) 
103 2.2·.3,3·,4,4·.6-hep 

tachlorobiphenyl (Sli I 71) 
104 endnn ketone 
105. benzo(a)anthracene 
106. chrysene-d12 
107. chrysene 
108. fenarimol 
109. cis-permethnn 
11 0. trans-permethrin 
111 . benzo(b)lIuoranthene 
112. benzo(k)lIuoranthene 
113. fluridone (Sonar') 
114. benzotaipyrene 
115. perylene-d12 
116, dibenza (a,h)anlhracene 
11 7. Indena (1 .2,3-cd)pyrene 
11 8. benzo(gni)perylene 

Method 525.2 Semivolatile Mi x 
acenapr rhyler» 
anthracene 
bcnzo(a)anthracene 
benzo(a)pyrene 
benzo(b)tluoranthene 
benzo(ghijperylene 
benzo(k)tluoranthene 
benzylbutylphthalale 
bls(2-elhylhexyljadipale 

dimethylphthalale 
di-fl-butylphthalate 
2,4-dinitrololuene 
2,6-dinilrotoluene 
fluorene 
hexachlorobenzene 
hexachlorocyclopenladiene 
indeno(1,2.3-cdlpyrene 
isophorone 

bis(2-elhylhexyl)phthalate pentachlorophenol' 
chrysene phenanthrene 
dibenzo(a.h)anthracene pyrene 
dlelhylphthalate 

1,OOO,ug/ mLeach In acetone, (*pentachlorophenolat 
4,OOO,u9/ mL, per method requirement), l mL/ ampul 

Each S-pk. 10-pk. 

31824 $75 31824-510 $337.50 

w/data pack 

31824-500 $85 31824-520 $375 31924 $675 

,.,800-356-1688	 L www.restekcorp.com 



HPLC Analysis of Phenylurea Pesticides 
UseNewRestek ReferenceMixesandRestek HPLCColumns for Reliable Results 

KaliaMay, PhD , R&D Chemist, and RebeccaWiltrig, Ph.D, HPLCProductMarketing Manager 

V' All materials needed for analysis of phenylurea pesticides. 
V' Mix formulation keeps poorly solubleanalytes in solution. 
V' HPLC analysis using an Ultra C18 column; confirmation using an Ultra Cyano column. 

Phenylurea pesticidesare used (0 control a wide 
range of broadleafweeds, grasses, and mosses, for 

both selective and total weed control. While drinking 
water usually is tree of pesticides and herbicides 
after treatment, when violations are reported they 
are mainly due10phenylurea. triazine, or phenoxy­
acid pesticides.Phenylureapesticides in ground and 
drinking water are potential endocrine disrupters. 

The US Environmental Protection Agencydeveloped 
Method 532 for determining pheuylurea compounds 
in drinking water. Solid-phase extraction (SPE) car­
tridges containing a bonded C1 8 organic phase are 

used to ext ract the pesticides from thesample, the 
analytes are eluted from the cart ridges with 

methanol, andthe concentrated extracts areana­
Iy-Led by HPLCwith ultraviolet detection. Phenylurea 
pesticides are not suitable for gas chromatography 
because they are thermally unstable. 

Restek chemists have formulateda calibration solu­
tion and surrogate standard for determining target 
phenylureapesticides in the latest version of EPA 
Method 532. The calibration mix contains 200pglmL 
of each pesticide in acetonitril e, the organicmobile 
phase in theHPLCassay. Because diflubenzuron has 

Figure 1 Phenylurea pesticidesare resolved to baseline in less than 20 minutes by an Ultra ( 18column. 

Column: 
Cat I: 

Peak ust: Conc. ( ~g /mL or ppm) Dimensions: 
1. tebutruuron 2 
2. ttudazuron 2 
3. monuron 5 
4. t1u ometuron 2 
5. diuron 2 
6 propanil 2 
7. siduron 2 
8. linuron 2 
9. carbazole 5 

10. diflubenzuron 2 

I 
.0 

Environmental 
HPLC: 
Applications, 
Columns, 
Reference 
Materials 
(lit. cat.# 59741) 
RestekHPLCcolumns 
support environmen­

tal HPLCapplicationswith rapid analysis times 
and effective resolution of target analytes. 
Sample turn-around can be50% faster, or more, 
than withalternative co lumns. App lications in this 
8-page publication include polyaromatic hydrocar­
bons, carbamates,phenoxyacid herbicides, 
explosives, andcarbonyls. Analytical reference 
materials and solid phaseextraction sample 
clean-up products also are listed . 

Parlicle Size: 
PoreSize: 
CoMitions: 
MobilePhase: 

Flow: 
Temp.: 
Del.. 
Sample: 
Ini·: 

10 Conc..
 
Sample Diluent
 

I 
20 

Ultra C18 
9174565 
150 x46mm 
5~m 
100A 

A: 25mM phosphale buller. pH2.5 
B:	 acetonitrile 

Time (min.) %8 
o 40 
8 40 
14 55 
18 55 
19 40 

15 mUmin. 
ambient 
UV@245nm 

2O~ l 
see peak Iisl 
acetonitrile 

Figure 2 Peaks 2 and 3 reversed, relative to 
Ultra (18 on an Ultra Cyano confirmation column. 

3 

Column: Ullra Cyano 
Cat #: 9106575 
Dimenstons: 250 x 4.6mm 
ParticleSIZe: sum
Pore Size: looA 
Condllions: 
Mobile Phase: A. 25mM phosphate 

butter. pH 2.5 
B: acetonitrile 
Time(min.) 'loB 

o 30 
8 30 
14 50 
21 50 

21.1 30 
Flo w: 1.5mUmin. 
Temp.: 
Det: 

amblenl 
UV @245nm 

Sample: 
Inj.. 
Conc. 

2 0 ~ L 
see peak list 

Sample Diluent: acetonitrile 

limited solubility in acetonitr ile, and thidiazuron is 
especially difficult 10 dissolve, weinclude a small 
amount of acetone in the formulation to enhance 

solubility of these two compounds. The early-eluting 
acetone does not interfere with anyof the analyies. 
Oursurrogate standard contains monuron and car­
bazole at 5001lglmL each in 50:50 methanol/acetoni­
trile (rnonuro n is soluble in methanol. carbazole is 
soluble in acetonitrile) . 

Method 532 requires two HPLCcolumns: a CI8 col­
umn plusa confirmation column with a dissimilar 
stationaryphase. Figure I showsan analysis of the 
phenylurea pesticidesand surrogates on Restck's 
Ultra CIS column. Thehigh carbon load of this col­

umn ensures excellent retention and selectiVity. The 
phenylureamix and the surrogates also are separat­
ed well, \\~ th onepeakreversal (Figure 2) on an 
Ultra Cyanocyanopropyl stationary phase---{)ur rec­
ommendation for theconfirmation column. Uyour 
laboratory performs analyses for phenylureapesti­
cides, Restek is now thesource for all of the refer­
ence materials and HPLCcolumns you need. 

Ultra C18 HPLCColumn
 
fully end-capped; poresize: lOOP. ; pH range: 2.5 to 7.5;
 
tempera ture limit: 80°C; carbon load: 20%
 

5~m , 150x 4.6mm, cat. # 9174565, (ea) $356 

Ultra Cyano HPLCColumn 
fully end -capped; poresize: 100A; pH range: 2.5 to 7.5; 
temperature limit: 800

; carbon load: 8% 

5~m , 250 x 4.6mm, cat. # 9106575, (ea) $407 

Phenyl urea Pesticide Mi xture 
diflubenzuron propanil 
diuron siduron 
fluometuron tebuthiuron 
Iinuron thidrazuroo 
200llg/ml each inacetonitrile:acetone, 1mL/ ampui 

Each 5-pk. lO-pk. 
32434 $50 32434-510 $225 

32434-500 $60	 32534 $450 

Phenyl urea Surrogate Mi xture 
carbazole monuron 
SOOll9/m l each inmethanol:acelonitrile, 1ml/ampul 

Each S-pk. 10-pk. 
32433 $35 32433-510 $157.50 

w/data pack 
32433-500 $45 32433-520 5175 32533 5315 

Restek offers a full line of HPLCFor more 
columns, guard cartridges, bulk 
packings, and HPLCaccessories. 
Refer to our2004 Chromatography 
Supplies Catalog (lit. cat.# 59854) 
or visit our website. 

800-356-1688	 www.restekcorp.com• 3 • 



Introducing Stop-Flow GC, for High-Speed/High­

Resolution GC Analysis
 

Frank Dorman, Ph.D., Directorot Techn ical Development, and RebeccaWiltrig , Ph .D., 
HPLCProductMarketing Manager 

..... Redu ce analysis time by up to 70% wh ilegaining resolution in difficult separations . 

..... Easy 30-minute installation. 

..... Complete system available from Restek. 

Introduction 
Analysis lime is very important in GC applications 
but, often, shortening analysis time can sacrifice res­
olution. Apowerful technique for separating difficult 
mixtures, developed byDr. Richard Sachs and his 
colleagues at the Universityof Michigan, can greatly 
accelerate an analysis while rnalntaining-c-or 
improving- peak resolution. Stop-fl ow gaschro­
matography is performed bycarefully timing inter­
ruptions to carrier gas fl owat the junction of two 
series-coupled capillary columns thar have differing 
selectivity for the target compounds in the analysis.':' 
Alowdead-volumevalve (Figu re I), connected to a 
source ofcarrier gasat or abovethe GC inlet pres­
sure, is usedto program the flowthrough the cot­
umn ensemble:' byopening the valve, carrier gas 
flow is stopped or slightly reversed in the first col­
umn, but continues at thesame rate, or at an accel­
erated rate, in the second column. 

Figure 1 Schematicof a stop-flow GC system, 

4-port 
junction 

When using two GC columns in series (typically a
 
non-polar stationaryphase and a polar phase), there
 
are four chromatographic possibilitiesfor two close­

ly-eluting analytes:
 
I) Thecompounds are resolved by the first column,
 

and remain resolved at the outlet of the second 
column. 

2) Thecompounds coelute on the first column, but 
are resolved on the second column. 

In either case, the separation can be allowed to pro­
ceed without interference. 
3) The compounds coelute on both the first column 

and on the second column. 
In this case,otherstationary phase combinations 
should be investigated to fi nd a pair thatseparates 
the compounds. 
4) The compoundsare resolved by the fi rst column, 

butcoelute at the outlet of the second column. 

In this case, the compounds can be kept separated if 
the valveis opened briefly (gasflow in the first col­
umnis Slopped) when the leading compound in the 
pair has passed the junction, but while the trailing 
compound is still on the first column.The duration 
of the flow pulse is adjusted to ensurethat the two 
compounds remain separated at the outlet of the 
second column. 

Table 1 Commonlyanalyzed chlorinated pes­
ticides used to illustrate stop-flow separations, 

1. ald rin 11. dieldrin 
2. a -SHC 12. endosulfan I 
3. ~-SHC 13. endosulfanII 
4. o-SHC 14. endosulfan sulfate 
5. y-SHC (lindane) 15. endrin 
6. a -chlordane 16. endrinaldehyde 
7. y-chlordane 17. endrin ketone 
8. 4,4'-000 18. heptachlor 
9. 4,4'-00E 19. heptachlorepoxide 

10. 4,4'-00T 20. methoxychlor 

Restek I 
Innovation . 
Developed in cooperation 
with investigators at the 

Un iversityofMi chigan. 

ExampleApplica!ion:
 
Analysis of Chlorinated Pesticides
 
By using series-coupled capillarycolumns, stop-flow 
pulses, and fast oven temperature programming, 
analysis times of tess than four minutes are possi ble 
for the 20 commonlyanalyzed chlorinated pesticides 
listed in Table I (cat.#32291). 

In this example, the column ensemble consisted of 
two 10m x 0.18nml ID columns. Column I incorpo­
rated a 0.20llm trifluoropropylmethyl polysUoxane 
bonded (polar) stationaryphase, Rtx"-200 Column 
2 hada 0.181lm 5% phenylI 95%dimethyl poly­
siloxane bonded (non-polar) stationaryphase, 
Rtx(··5. The COIUitul S were joined at a four-port 
junction, as shown in Figure I. Aflame ionization 
detector (Fill) also wasconnected to the column 
junction, using deactivated fused silica tubing. 
Approximately 10% of the effl uent was diverted to 
thisdetector, to monitor the analytes as theyeluted 
from thefirst column. Flow interruption was provid­
ed byan externalsourceof carrier gas, through a 
low-dead-volume valve connected to the crosspiece, 
as depicted in Figure I. The valvewas opened to 
slightlyreverse carrier gas flow in the fi rst column 

Figure 2 Analysis of 20 chlorinated pesticides, using a polar column I nonpolar column ensemble, 
(a) FlO chromatogramfrom column1.
 
(b) FlO chromatogram at the outlet of thecolumn ensemble, no stop-flow pu lseapplied.
 
Conditions-Sample: 20-component chlorinated pesticide mi x(cat,#32291, components listed in Table 1),dilu ted
 
1:20 inhexane to 10J.1g / mL each component; GC InletPressure: 45.0 psig; Inlet Tarnp.: 300°C; Oven Temp.: 60°C 
(0.4 min. hold) to 220°C at 100°C/min., to 235°C at 15°C/min., to 300°C at 120°C/min. (0.5 min. hold) (total time 4 
rnin.); Injection: splitless, 0.2-0.5J.1L, 0.25min. splitless hold, 75mL/min. splitless purgeflow, 2mmlOsplitless injec­
tion liner (cat.#20712) ; Detection: dual FIDs, 300°C, 40mL/min. hydrogen flow, 400m L/min. air flow, 40mL/min. heli­
um (make-up) fl ow, datacollection rate set at 100Hz for both detectors. 
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Stop-Flow GC Kit for Agilent 6890 GCs 
Description qly. cat.# price 
S tO P- Fl ow ' m:-;~or::-:u-:::s -::e -::: i ~CO::o~O;;:n:-: n -;:E;::C:Sy::::s::te:: f th 1 -C;:-:o:;:-Iu-::m-:: PC;::--------~~--=:'.----~~--w::;: ~
(includes: Stop-Flowenclosure,top mou ntingplate, l -line weldment, and 
interfacecable) ki t 21168 $3800 
Stop-FlowSystemfo r use withSplitlSplitless EPC 
(includes: Stop-Flowenclosure, top mo unting plate, 2-line weldment, and 
in terface cable) ki t 21169 53800 

Figure 3a shows the signal from the Fill monitoring 
the effl uent from the first column, wi th an arrow 
indicating the time of the stop-flowpulse. When a 5­
second pulse was applied beginning 136seconds 
after injection, the 4,4'-DDEband had passed onto 
the secondcolumn, butthe endosulfan I band had 
not reached the junction, Consequently, endosulfan I 
was retained on the first column during the pulse, 
while 4,4' -DDE continued to move alongthesecond 
column. Figure 3b, tile chromatogramat the end of 
the column ensemble (produced by thesecond 
FID), shows 4,4'-DDE and endosulfan I were 
resolved. Figure3c is an enlarged view ofthe 4,4'­
DDE and endosulfan I peakswith and without the 
stop-flowpulse. With the stop-flow pulse, tile 20 
chlorinated pesticides were resolved in less than 4 
minutes. 

This relatively simple use ofthe stop-flow system 
showsthe tremendous poten tial oftile technique-­
in this example, we reduced analysis time by approx­
imately 70% (13 min, to 4 min.). Additional infor­
marion is available in reference 6. Stop-flowGC, in 
combination with well-chosen column stationary 
phases, candramatically improve many separations. 

To find out how stop-flow GC can speed your analy­
sisand improve problematicseparations, contact us 
at supportreresrekcorp.com. We 'll be happy to dis­
cusscolumn combinationsand other particulars 
with you, 

References 
I . Smith. H., Sacks. R Anal. Cbem. 70: 4960 (1998) , 
2. Grall. A.; Zellers. E.T. ;Sacks, R. Em: Sci. lecbnol. 

65: 163 (2001). 
3.leonard, c. Sacks. R.Ana/. Cbem. 7t: 550 1 (999). 
4. Verioni. T. ; McGuigan, M.; Sacks, R Anal Cbem. 

73: rn (200t) 
5. Veriotti, T. ; Sacks, RAna! Cbem. 73:813 (200t) . 
6. Witlrig, RE,; Dorman, EI..; English, C.M.; Sachs. R. D. 

f Chromatogr.A 1027: 75-82 (2004). 

./ ,... -­./ --'­

. ,. ~ . ,. . " . ­

- ", - - ­
; --­

-
:: ---­

Stop-Flow system easily attaches to your
 
Agi lent 6890 cc.
 

(pressure at the junction point was set at 59 psig, 14 
psigabove the inlet pressure, causinga slight 
reverse flow on the first column williethe valve was 
open). Ballast chamber pressure iscontrolled byan 
electronic pressure controller, The majorityofthe 
effluent was sent 10 the second FlD to record the 
separation profile from thecolumn ensemble. 

We analyzed thepesticides mix in tile splitless mode, 
using the parameters described. Notc that the inlet 
pressure and the temperature rampare much 
higher/Sleeper than typical fo r this analysis. Inorder 

for the stop-fl ow technique to enhance the separa­
tion ofa criticalpair, the component bands must be 
completely separated bythe first column in the 
ensemble. One peak pair in the sample, 4,4' -DDE 
and endosulfan I, was resolved at the column junc­
tion (Figure Za) , but was notadequatelyresolved by 
the column ensemble (Figure Zb) ; weused a stop­
flowpulse to improve this separation. Typically, tile 
valve is opened for up to 10 seconds for each target­
ed component pair. In this study, weused a 5-sec­
ond pulse. 

Figure 3 Stop-flow GCenhances separation of 4,4'-DDEand endosuifan I, while reducing analysis 
time by 70%. 
(a) FID chromatogramfrom Column 1; arrowind icates initiation ofstop-flow pulse. 
(b) FID chromatogramat the ou tletof the column ensemble, one stop-flow pulse applied as shown in3a. 
(c) Separation of4,4'-DDEand endosulfan I, withand without thestop-flowpulse. 
Conditions: See Figu re 2. 
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Fast, Efficient HPlC Analysis for
 
Polynuclear Aromatic Hydrocarbons
 

  

by Kat iaMay, Ph .D., R&D Chemist , and RebeccaWiltrig, Ph.D.,HPLC Product Marketi ng Manager 

v Pinnacle II" PAH columns quickly and effectively resolve PAHs. 
v All reference materials needed for US EPA Method 8310, 550.1 , or 610. 
v New calibration and quality control check mixes include 1- and 2-methylnaphthalene. 

Polynuclear aromatic hydrocarbons (PAHs) are mul­
tiple ringstructures found infossil fuel products or 
as products ofcoal or oil combustion. Known muta­
gensand carcinogens, these compounds are moni ­
toredworldwide in drinking water, wastewater, soil, 
and hazardous waste. Methods for identifyingand 
quantifying PAI-Is include GC with flame ionization 
detection and HPLCwith ultraviolet or fluorescence 
detection . GC is the more sensitive technique, but 
interferences [romother carbonaceous materials are 
a concern. HPLCcombinessuitable sensitivity with 
higher specificity. 

The US Environmental Protection Agency (EPA) 
developed Method 8310, a reversedphase HPLC 
approach, for determining concentrations oftarget 
PAlls ingroundwater andwastes. The method pro­
vides conditions for detecting PAHs at parts-per-bil­
lion levels. Water samples are extractedat neutral 
pH, using methylene chloride. Alternatively, aqueous 
samples may beextracted by a liquid-solid extrac ­
tion technique, using cartridges or disks coated with 
a chemically bonded C18organic phase. Solid waste 
samples are extracted using Soxhlet extraction (EPA 
Method 3540) or sonication extraction (EPA Method 

Figure 1 Baseline resolution of 18 PAHs in less than 18 minutes, using a Pinnacie II'" PAH column. 

Column: Pinnacle II'" PAH 
" Cat. #. 9219563 

DimenSions: 150x3.2mm 
ParticleSize: 5~m 
PoreSize. 11 0A 
Condiflons: 
Mobile Phase. A: water 

8. acetonitrile 
Time(rrun.) %8 

o 40 
7 60 \I 

I I 100 
17.9 100 
18 40 

FlOW: 1.2mUmln. 
Temp.: ambient 
Oet.: UV@254nm 

., 

13 

9 ' 0 
5 ~ L ReSlek caU 31841 
5 ~g/ mL eachanalyle 

8. anthracene 
9. f1uo ranthene 

10. pyrene 
11. benzo(a)anthracene 
12. chrysene 
13. oenzotbjtluoramnene 
14. benzo(k)f1 uoranlhene 

" 15. benzotajpvrene 
16. oibenzoja.tnarnhracene 
17 benzo(gh.)perylene 
18. Indeno(1.2,3-cd)pyrene

Sample: 
Inj.: 

SampleDiluent acetonitrae 

Figure 2 Effect ive separat io n of 20 PAHs in 6 minutes on a Sf1m Pinnacle Il'" PAH column. 

Conc.. 

Column:
 
Cat. #:
 
DimenSions:
 
ParticleSize:
 
PoreSize:
 
Conditions:
 
I~ o b i l e Phase:
 

FlOW: 
Temp. 
Det. : 
Sample : 
Inj.: 
Conc.. 
SampleDiluent. 

Pinnacle lI'·· PAH 
9219555 
50x4.6mm 
5~ m 
110A 

A: water 
8. acetomtnle 
Time (rrun.j 'loB 

o 50 
1.5 60 
4.0 100 
5.5 100 
5.6 50 

3.0mUmln. 
ambient 
UV@254nm 

" 5 ~L 
125-10ppm each 

methylene chloride:acetonltnle 
(1:9v/v) 

I I 

" 1.0 

PeaK list: 
1. naphthalene 
2. acenaphthylene 
3. l-methylnaphthalene 
4. 2-methylnaphthalene 
5. acenaphthene 
6. ftu orene 
7. phenanthrene 

Peak List. 
1. naphthalene 
2. acenaphthylene 
3. 1-methylnaphthalene 
4. 2-methylnaphthalene 
5. acenaphthene 
6 Iluorene 
7. phenanthrene 
8. anthracene 
9. o-terphenyl 

10. Iluoranthene 
11. pyrene 
12. p-terphenyl 
13. benzo(a)anthracene 
14. chrysene 
15. benzo(b)fluoranthene 
16. benzo(k)lluoranthene 

15 17. benzo(a)pyrene 
18. dibenzo(a,h)anthracene

17 
19. benzotqhijperytene 
20. Indeno(1.2.3-cd)pyrene

'. 

3550). TIle extract is concentrated to ImL and the 
solvent is exchanged to acetonitrile. For the analysis, 
EPAMethod 8310recommendsa reversed phase 
HPLCcolumn, making it consistent with EPA meth ­
ods 550.1 and 610. 

For some time, Restekhasoffered reference mixesof 
16 target PAHs inseveral alternative combinationsof 
solvent and analy1e concentration. We now have a cali ­
brationmixanda quality controlcheck mix of18 
PAHs thatcan beused with EPA Method831O--Or 
'With EPA Method550.1 or EPA Method 610. Inaddi­
tion tothe 16 PAils listed in these methods, we include 
f-methylnapbthalene and z-meibylnaphthalene inthe 
two new mixes: manyofour customersmust resolve 
these two additionalcompounds, and theyare induded 
inFloridaPAH methodology. We prepare thesemixes 
inacetonitrile, an appropriatesolventfor HPiC analysis 
for PArIs. Solubility ofsome ofthe targetPAHs islimit­
edin acetonitrile, so we prepare the stockcalibration 
solution at500pglmL, the highest concentration possi­
ble usingacetonitrile asthe diluent. We alsooffer deca­
tluoroblphenyl asasurrogate, asrecommendedinEPA 
Method 8310 (Continued onjJg. 8.) 

EPA Method 8310 Quality Control 
Check Mix 
acenaphthene 100f.1g/ mL dibenzo(a,h)anthracene 10 
acenaphthylene 100 fluoranthene 10 

anthracene 100 fluorene 100 

benzo(a)anthracene 10 indeno(1,2,3-cd)pyrene 10 

benzo(a)pyrene 10 I-methylnaphthalene 100 
benzo(b)f1uoranthene 10 2-methylnaphthalene 100 

benzo(ghi)pery1ene 10 naphthalene 100 
benzo(k)fluoranthene S phenanthrene 100 

chrysene 10 pyrene 10 

In acetonitrile, Irnt/ ampul 

Each S-pk. 10-pk. 

31843 542 31843-510 $189 

w/data pa:.:c.:.:.k _ 

31843-500 $52 31843-520 5199 31943 $357 

EPA Method 8310 PAH Mixture 

acenaphthene dibenzo(a,h)anthracene 
acenaphthylene fluoranthene 

anthracene fluorene 

benzolalanthracene indeno(1,2,3-cd)pyrene 

benzo(a)pyrene I -methylnaphthalene 
benzo(b)fluoranthene 2-methylnaphthalene 

benzo(ghi)peryiene naphthalene 

benzo(k)fluoranthene phenanthrene 
chrysene pyrene 

500f.19/mL eachin acetonitrile,Irnl. /arnoul 

Each 5-p~ . lO-pk. 

31841 $57 31841-510 5256.50 

w/data pack 

31841-500 567 31841-520 5266.50 31941 5484.50 

HPLC columns and additional 
reference mixes listed on page 8. 
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Simplify GC/MS Calibration for
 
Volatile Organic Compounds
 

RtX®-VMS Column ReducesAnalysis Time, Provides Key Separations 

by Christopher English, Enw onmenlallnnovationsChemist, and Katia May. Ph.D., R&D Chemist 

v Fast turnaround: analysis completed in 11 minutes on an RtX®-VMS column.
 
v 84 Method 524.2 target compounds in only 3 mixes-new MegaMi x ~ includes 73compounds.
 
v Gases and ketones in separate mixes. 

According to methodology established bymost regu­
latory agencies, volatile organic compounds andsur­
rogates with lowsolubility in water (purgeable 
organics) are extracted [romthesample matrix by a 
purge and trap procedure. then are analyzed by 
GClMS. TIle US Environmental Protection Agency 
developed Method 524.2 [or analysis ofpurgeable 
organic compounds in drinking water. TIle EPA 
method is applicable to a wide range oforganic 
compounds, including four trihalomethane disinlec­
lion by-products thai have suitable volatiJily/waler 
solubility characteristics (bromodichloromethane, 
bromoform, chlorodibromornethane, chloroform ). 

Ournew calibration mix for volatiles, Drinking 
Water VOA MegaMix'" 524.2 Rev 4.2, consistsof73 
target compounds in EPA Method 524.2.The only 
compounds listed in Method 524.2 not included in 

theMegaMi\" are thesix compounds thai are gases 
under standard pressure and temperature condi­
lions. and five ketones that present long-termstabili­
typroblems. We have offered a calibration mix of the 
six gases forsome time (cat.# 30042). and now 
introduce a mix of the five ketones, ina purge & 
trap methanol/water (90:10) solution. Our research 
showed that this solvent system protects the keto 
groups andpreventsacetal[ormation. a potential 
problem with ketones in 100% methanol. These 
optimizations assure accurate analytical results. We 
also offer the additional oxygenates specified by the 
State ofCalifornia. Ourfortiflcatlon solution (cat.# 
3020I) completes theselection of referencemateri­
als needed for the method. 

Productivity isvery important to environmental labo­
ratories, andin volatiles analysis purge and trap 

Figure 1 ll-minute separation of the volatile o rg an ic target compounds in US EPA Method 524,2, 
w it h improved resolution. usin g an Rtx0-VMS column. 

Rtx"-VMS, 30m, 0 25mm 10. 1 .4~ m (cat.#1991 5) 
sample:	 502.2Calibration Mix . 1 (cal.#30042);Drinking 

Water VOAMegaMix'". 524.2 Rev 4 (cal.#30601): 524 
Internal Standard/SurrogateMix (cat.s 30201): Ketone 
Mix, EPAMethod 524.2 Rev 4.1 (cat.# 30602); 
Compoundsal20 ppb each (IS@ 40ppb j in 5mL RO 
water: ketones at 50ppb 

Purge and Trap Conditions:
 
Concentrator: Tekmar LSC-3100 purgeand trap
 
Trap: Vocarb 3000 (lype K)
 
Purge: 11mrn. @ 40 mUmin. @ arn mem temperature.
 
OryPurge: 1min. @40mUmln. (MCSbypassed using Silcosteel ­

lubing) 
Desorb Preneat: 245'C 
Desorb: 250'Clor 2 mrn.. 1I0w 10mUmrn. 

33 

Bake: 260' Clor8 min . 
Interlace: Silcosteel' transfer line 

1:30 splil at injecllonpon. 29-31 

1mm 10 spn miecuon liner 
(cat.s20972) 

79·81 

Inj. Temp.: 250' C 
Carrier Gas: helium. constant flow 
Flol>Rale: 1.1mUmin. 
Dead Time: 1.48 min. @40' C 
Oven Temp.. 40' C(hold 2 min.) to85'C 

@ 14' C/min. (hold Zrmn .l to 
220'C@ 30'C/min. (hold 4 min.). 

Del Agilent5971AGC/MS 
71,72 

Transfer Line Temp.: 280'C 
Scan Range: 35-300 amu 
Tune: PFTBAlBFB 
Ionization: EI 

54.55 
66.6 

S4.85 

" 
59.60 

,57 
53 

40-41 

52 

nun 1.00 2.00 300 4 00 soo 6.00 7.00 8.00 

1. dichlorodilluoromethane 
2. chloromethane 
3. vrnyl chloride 
4. bromomelhane 
5. chl oroet hane 
6. tr.chtorotluoromethane 
7. dielnyl ether 
8. l ,1'dlchloroethene 
9. carbon disulfide 

10. rodomernane 
11.allyl chloride 
t2. methylenechloride 
13. acetone 
14. Irans-l ,2-dlchloroethene 
15. melhyl lert- bu ~/ I etner 
16. 1.1 -dichioroetnane 
17.acrylonitrile 
18. cis-l .2·drchloroelhene 
19. 2,2-dlchloropropane 
20. bromochloromethane 
21. cruorolorrn 
22. methyl acrylate 

23 carbon tetrachlonde 
24. tetrahvcroturan 
25. 1,1,H richtoroelnane 
26. 2-butanone 
27. 1,I-dichloropropene 
28. t- chtorobutana 
29. prOpionrlnle 
30. melnacrylonitrue 
31. benzene 
32. 1,2·dichloroetnane 
33. tluorobenzene 
34. trtcruoroetnene 
35. dibromomethane 
36. 1,2-dichloropropane 
37. brornoolcraorometnane 
38. methyl methacrylate 
39. cis-l ,3-dicnloropropene 
40. toluene 
41.chtoroacetorutrile 
42. 2-nitropropane 
43. t .t- orchloropropanone 
44 4-melhyl-2-pentanone 

45 tetrachloroethene 
46 trans-1,3-dichloropropene 
47. 1.1 .2-trichloroethane 
48. elilyl methacrylate 
49. oibromochloromethane 
50. 1,3-dlchloropropane 
51. 1,2·dibromoelhane 
52. 2-hexa none 
53. m-xylene 
54 p-xylene 
55. cmoronenzene 
56. ethylbenzene 
57. 1,1,l,2-telracnloroethane 
58 o-xylene 
59. styrene 
60. brornotorm 
61. isopropylbenzene 
62. 4-bromofluorobenzene 
63. bromooenzene 
64. n-propylbenzene 
65. t .t .z.z-tetracnloroeibane 
66. 2-chlorotoluene 

67 
B6 

82 
1 83 

9.00 10.00 11 00 

67. 1,2,3-tflchloropropane 
68. 1,3.5-trimethylbenzene 
69, trans-1,4-dlchloro-2-butene 
70. 4-cnlorololuene
 
71 rert-bulylbenzene
 
72. pentachloroethane 
73 . 1.2,4-trimetnylbenzene 
74. sec-burylbenzene
 
75, p-isopropyl toluene
 
76. 1,3-dichlorobenzene 
77. l A-dichlorobenzene 
78. n-bulylbenzene 
79. nexacntoroetnaoe 
80. t .z-ccnlorooenzene-da 
81. 1,2-dichlorobenzene 
82. t.2-dibromo-3-<;hloropropane 
83. nitrobenzene 
84. hexacntorobutadiene 
85. 1.2,4-lrichlorobenzene 
86. naphthalene
 
87 1,2,3-trichlorobenzene
 

cycle time andoven cycle time are thelimiting 
parameters.A30mx 0.25mm ID x J.4 ~m RlX~-VMS 

column (eat.# 19915) is an excellentchoice for 
analyzing the84 volatile organic compounds listed 
in EPA Method 524.2 (Figure l). The narrowbore 
column rapidly separates the target compounds and 
surrogates and improves resolution of traditionally 
coelutingcompounds, suchas carbon tetrachloride / 
l.Ll-trichloroethane (peaks23 and25), Rtx"-VMS 
columns were designed specifically to be compatible 
with higher starting temperatures: an initial tempera­
tureof40°Cshortens analysis time, compared to the 
35°Cinitial temperature dictated bymost columns, 
and the sixearly elutinggases still are resolved to 
the baseline (Figure J) . 

Additional resolution between these pairsis possible 
with a slower initial ramp rate. Analysis time is less 
than 12minutes, and cycle time is 16 minutes, a 
total well below thecycle time fora standard purge 
and trapsystem, nus allows thefastest analysescur­
rentlyavailable using a Tekmar 3100 purge and trap 
unit coupled with a single GC. (Continued onpg. 8) 

Drinking Water VOA MegaMix™, 
524.2 Rev. 4.1 
acrylonilrile 
allyl chloride 
benzene 
bromobenzene 
bromochloromethane 
bromodichloromethane 
bromoform 
n-butylbenzene 
sec-butylbenzene 
ler1-butylbenzene 
carbon disullide 
carbon teiracnionoe 
chloroacetonitrile 
chlorobenzene 
l -chlorobutane 
chlorodibromomethane 
(dibromochloromelhane) 

chloroform 
2-chlorotoluene 
4-chlorotoluene 
l ,2-dibromo-3-chloropropane 
(DBCP) 

1,2-dibromoelhane 
(ethylenedibromide) 

dibromomethane 
1,2-dichlorobenzene 
1.3-dichlorobenzene 
1A-dichlorobenzene 
trans-1A-dichloro-2-bulene 
l ,1-dichloroethane 
1,2-dichloroelhane 

diethyl elher(ethyl ether) 
ethylbenzene 
ethyl methacrylate 
hexachlorobutadiene 
hexachloroethane 
iooomemane (methyl iodide) 
isopropylbenzene(cumene) 
4-isopropyltoluene 
(p-cymene) 

melhacrylonitrile 
methyl acrylate 
methylenechloride 
(dichloromethane) 

methyl methacrylate 
methyl lert-butyl ether 
(MTBE) 

naphthalene 
nitrobenzene 
2-nitropropane 
pentachloroelhane 
propionilrile(ethylcyanidej 
fl-propylbenzene 
styrene 
1,1.1,2-telrachloroelhane 
l ,l .2.2-letrachloroethane 
tetrachloroethene 
tetrahydroluran 
1,2.3-trichlorobenzene 
1,2.4-trichlorobenzene 
1,1,1 -trichloroethane 
l ,l,2-trichloroethane 

1,1-dichloroethene trichloroethene 
cis-1,2-dichloroelhene 1,2,3-trichloropropane 
Irans-l .2-dichloroethene l .2A-trimelhylbenzene 
1,2-dichloropropane 1.3,5-trimethylbenzene 
1,3-dichloropropane toluene 
2.2-dichloropropane m-xylen e 
t .l -dichloropropene o-xylene 
cis-1,3-dichloropropene p-xylene 
Irans-l.3-dichloropropene 

2,000/-lg/ mLeach in P&T methanol, 1mL/ampui 

Each 5-pk. lO-pk. 

30601 $133.90 30601-510 $60.:::2..:::55'- ­ _ 

w/data pack 

30601-500 $143 .90 30601-520 $669,50 30701 $1205.10 

GCcolumns and additional reference 
mixes listed on page 8. 

800-356-1688	 7 www.restekcorp.com 



as Efficient HPLC Analysis for 
Polynuclear Aromatic Hydrocarbons 

continuedfrom page6 

(cont. fromp. 6) Availableexclusively fromRestek, PAH columns are specificallydesigned for analysis of 
Pinnacle Il" HPLCcolumns are prepared with silicawe PAHs, basedon molecularshapeofthe target com­
manulacrure inour own facilities, for bener control of pounds. figure 1 (pg. 6) shows baseline resolutionof 
quality andreproducibility Consequently, Pinnacle 0" 18 PAHs inless than 18 min utes, using a 150 x 3.2mm, 
columns offer excellent performance and high lot-to­ 5\l111 Pinnacle W' PAI l column. IIyour sampleload 
lotconsistency. Among the most recentadditions tothe demand, very rapid analyses. Figure 2 (pg. 6) shows 
Pinnacle 11" column line are Pinnacle II'· PAH you canresolve 20 PAHs inless than 6 minutes by 
columns. Available inseveral dimensions, Pinnacle ll" using a 50x4.6mm, SpmPinnacle II'" PAH column! 

Pinnacle II™PAH Columns 
Physical Characteristics: particle size: 5/-1m, spherical; pore size: 110A; temperature limit: 80°C; fully end-capped; 
pH range: 2.5 to 7.5 

2.1mmID 3.2mm ID 4.6mm ID 
Length cat.# price cat.# price cat.# price 

Sj1m Columns 
50mm 9219552 $340 9219553 $340 9219555 5340 

100mm 9219513 5350 9219515 $350 
150mm 9219563 $365 9219565 5365 
200mm 9219523 $380 9219525 5380 
250mm 9219572 $380 9219573 $380 9219575 $380 

APinnacle W PAH colum n will providethe resolu­
tion andshort run times thatyou requireforanalyz­
ing PAHs by HPLC. In addition, Restekcan beyour 
source forali reference materialsfor EPA Method 
8310, EPA Method 550.1, or EPAMethod 610. If you 
need a custom-prepared reference material foryour 
analysis, we'll be happyto make it for you. Contact 
our Custom Reference Materials Group byFax (814­
355-2895) or throughour web site 
(hnpv/wwwrestekcorp.com/sohnions). or contact 
your Restek representative.O 

EPA Method 8310 Surrog ate Standard 
decafluorobiphenyl 

1,000/-lg/mL in acetonitrile, I rnl./ arnpul 
Each S-pk, 10-pk. 

31842 $21.70 31842-510 $97.70 
w/data pack 

31842-500 $31.70 31842-520 $107.70 31942 $184.50 

Toorder a 2.1mm, 3.2mm, or 4.6mmID columnwith a 
Trident" Integral Inlet Fitting, add " -700" to the catalog 
number for the column . Example: 100mm x 4.6mmID 
Ultra Cl8 column with Inde nt" I ntegral In let Fitting: 
9174315-700. Nominal additional charge $15.00. 

Simplify GC/MS calibra 'onfor
 
Volatile Organic Compounds
 

continuedfrom page 7 

(cont.fromp. 7) Laboratories using eitherdual 
purge and trap technologyor newer purge andtrap 
unitswith rapid cycletimes are encouraged to use our 
20m x O.lSnun x 1.0pm RIX"-VMS capillarycolumn, 
for sub-IO minute runtimes.':' The 30mx 0.2;l11m ill 
column is our recommendation for the bestgasreso-

Rtx ~-VMS Columns (fused silica) 

ID df (,Li m) temp. limits 
0.25mm lA O -40 to 2401260°C 19915 

lution. Even at a concentration of20ppb in 5mLof 
reverse osmosis water the gases are better than 90% 
resolved witha 400C starting temperature (Figure I). 
Forbest gas resolution using a Tekmar 3100 unit we 
optimizedthe method byusingan alternate packing 
material in tile trap, as described in the conditions for 
Figure I (pg. 7). 

30-Meter 60-Meter 7S-Meter 
$445 19916 $735 

0.32mm l.80 -40 to 2401260'C 19919 $470 19920 $795 

OA5mm 2.55 -40to 2 4 o126o...:°C=----_=.:1 9-"-9 o:.:8=----_~$:.:5 3:.:5__=.:19:..:9=.:09'__ $865 _ 

0.53mm 300 5940 19974 -40t::cO..:2..::40"­/=.:26:.:0°..:C'----'1::..:9.:.:98:.:5--,-,:_.::::S5:.:3=.:5__~1 99~8:.:8'___=.:$ 8.::::6:.:5 __~:.:..._~.::::.._ 
ID df (J1m) temp, limits 20-Meter ...:.40-Meter. _ 

0.18mm l.00 -40to 2401260"C 49914 $375 49915 $650 

Ketones Mix, 524,2 Rev, 4,1 
acetone 2-hexanone 
2-butanone IMEK) 4-melhyl-2-pentanone (MIBK)
 
1,1 -dlchloro-2-propanone
 

5,000j1g/mLeachin P&T methanol:water (90:10),
 
lrnt./ arnpu l 

Each S-pk.. lO-pk.~E:.._ 

30602 $28.90 30602-510 $130.05 
w/data pac:;.k _ 

30602-500 $38.90 30602-520 $144.50 30702 $260.10 

524 Internal Standard/Surrogate Mix 
fortification solution 

4-bromolluorobenzene fluorobenzene 
1.2-dichlorobenzene-d4 

2,000f-lg/ mL each in P&T methanol, ImL/ampul 
Each S-pk. 10-pk. 

30201 $23.70 30201-510 $103.60 
_ ....:w/ dataJla::c:::.k _ 

30201-500 $34 30201-520 $114.70 30301 $201 

Searching for the Perfect Solution? 
Let Restek create the perfect mixture-to your exact specifications. 
Contact theTechnical ServiceTeam or visit us online at 
www.restekcorp.com/ solutions 

Ifyou are analyzingvolatile envi ronmental target 
analytes, Restek offers the columns, reference mate­
rials, accessories, and technical knowledgeyou need 
toget your system running quicklyand accurately. 

References 
1.	 Butler [.C, E. Phillips, M. Conoley AQuick, 

SensiliveSolution forMeeting Short Holding 
Times for VOAs in Drinking Water Application 
Note AN9197, Thermo Electron Corporation, 
2215GrandAvenue Parkwaj; Austin, TX (2003). 

2.	 Hilling, A.L. andG. Smith Environmental Testing 
&Alla(rsis IO (3),15-19 (2001). 

502.2 Calibration Mix #1 (gases) 
bromomethane dichlorodifluoromethane 
chloroethane trichlorolluoromethane 
chloromethane vinyl chl oride 

Each S-pk. lO-pk. 
2,000j1g/mL each in P&T methanol, ImL/ampul 

30042 534 30042·510 $151.30 
30042-500* $44.30 30042-520* $167.50 30142* $292.40 

200J./g/mL each in P&Tmethanol, ImUampul 
30439 S23.70 30439-510 $103.60 

30439-500* 534 30439-520* £114.70 30539* $201 
*w/data pack 

Fluorobenzene Mix 
intern al standard 

lIuorobenzene 

2,000j1g/ mL in P&T methanol , ImL/ampul 
Each Sopko 10-pk. 

_ 30030 $2 1.~__~ -,--,,-,51:..::.0...:$:..:.6.930 9-=- _ 
w/data pack 

30030-500 m 30030·520 $106.60 30130 519l.90 
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New Environmental and Petroleum Reference Mixes;
 

Environmental Referenc Materials 

~""'---- Glass Deactiva ion Solution
 
by Katia May, PhD, R&D Chemist 

Formaldehyde-DNPH Mix new 
..... High concentration

Carbamate Calibration Mi x for HPLC / Post-Column Derivat ization new 
..... Aceton itrile solvent-suitable for HPLC 

..... Complete setof materials for N-methylcarbamoyloximes and N-methylcarbamates. analysis. 

..... New mixsatisfies latest update of EPA method (531.2). 

..... Formulated in acetonitrile for stability and convenience for HPLC analysis. Sampling for airbornecarbonyl compounds in EPA 
MethodTO- IIAand other methods involves a reac­

Because carbamates, especiallyaldicarb sulfone, are 531.2 Carbamate Pesticide Calibrat ion tion between the target compounds and 2,4-dini tro­
unstable, carbamatesanalyses usuallyare HPLC Mixtu re phenylhydrazine (Di\PH), coated on a silica gel

aldicarb methiocarb based. TIle US EPA methodfor monitoring these adsorbent. We recentlyintroduceda i5-component aldicarbsulfone methomyl
compounds in drinking water,Method 531, calls for aldicarbsulfoxide 1-naphthol a1dehydelketone-DNPHcalibration mix 
HPLCwith post-column derivatization, I-Naphthol, a carbaryl (sevin) oxamyl (cat.# 31808). To meet the needs of investigators 
lluorescemmetabolite ofcarbaryl, was added to the caibofuran propoxur (Baygone) analyzing only for formaldehyde, we offer this new 

3-hydroxycarbofuran analyte list in 2003. Our new53J.2 Carbamate formulation. 
100fJg /mL In acetonitrile, 1mLlampui Pesticides Calibration Mixtu re includes I-naphthol. Formaldehyd e-DNPH Mix 

Each 5-pk. 10-pk. 
formaldehyde-DNPH 

We offer the internal standard, -i-bromo-S,» 
32435 544 32435-510 $198 climethyl phenyl N-melhylcarbamate,(cat.#32274) 

w/data pack 500fJg/ mL in acetonitrile, 1mL/ampui 
andthe performance check mix (cat.#32275) in 

32435-500 $54 32435-520 5220 32535 $396 Each S-p_k:::.. _our current catalog. 
31837 525 31837-510 5112.50 

Petrol um Reference Materials 

Massachusetts Volatile Petroleum Hydrocarbons (VPH) Mixes new 
..... New standard and matrix spike mixes for current Massachusetts VPH method : surrogate 

inclUded. 
..... More analyses per ampul-standard with surrogate is 1O ,OOO~g /mL . 
..... Matrix spike mix at 50~g/mL , perupdated method. 

We include the two newtarget compounds in the latest revision of theMassachusetts MA VPH Method, 
II-decane and n-butykyclohexane, inour newmixes. We also include therecommended surrogate standard, 
2,5-dibromololuene, in bothmixes. Acommercialgasoline reference standard suitable for the method is avail­
able fromour catalog (cat.s 30096). 

MA VPH Standard wi th Surrogate (Revised) 
benzene n-nonane(C9) 
II-butylcyclohexane II-pentane (C5) 
II-decaneIC10) foluene 
2,5-dibromotoluene 1,2A-frimethylbenzene 
elhylbenzene 2.2,4-lrimethylpenlane 
2-methylpentane (isooctane) 
methyl tert-butyl ether m-xylene 
(MTB E) o-xylene 

naphthalene .o-xyl ene 
1O,000fJg/ mL in P&Tmethanol, 1mL/ ampui 

___~Sh 5-pk:::.. _ 10-pk. 

30604 $39 30604·510 S175.50 
_______"'!/datapack _ 

49 30604·520 $195 30704 S351 30604-500 5:::.:--_=:...:....:::=-=-.::=..::_ 

Deactivation Reagent new 
..... Easy deactivation of liners and other glass surfaces. 
..... Convenient- 20mL ampul deactivates 50 inlet liners. 
..... Tested to en su re consistent quality and effectiveness. 

Restek noll'offers dimethyldichiorosllane (DMDCS) , 
fo r deactivating liners and other glassware. Simply 
dilute the neat material toa 5%solution in toluene, 
soak the glass item (s) in thesolution fo r 15min­
utes, and rinse with toluene and methanol. Di\IDCS 
reacts with active hydroxyl groups on theglasssur­
face producing a deactivated surface. Adetailed pro­
cedure is included with theproduct. 

MA VPH Mat rix Spike Mix w ith Surrogate 
(Revised) 
benzene 
II-bufylcyclohexane 
II-decane(Cl0) 
2.5-dibromololuene 
ethylbenzene 
2-methylpenlane 
methyl tert-butyl ether (MTBE) 
naphfhalene 
z-nonane(C9) 

» pentane (C5) 
toluene 
1,2,4-frimefhylbenzene 
2.2,4-trimethylpentane 
(isooctane) 

m-xylene 
o-xylene 
p-xylene 

50fJg/mL in P&Tmethanol, ImL/ ampul 

Each S-pk. 10-pk. -=~=___ 

30605 539 30605-510 $175.50 

___ ___--.:.w/ data pack"-­ _ 

30605-500 $49 30605-520 5195 30705 5351 

Dimethyldichlorosilane (DMDCS) 
dimethyldichlorosilane (DMDCS) 

Neat, 20mLlampui 
Each S-pk. 

31840 $20 31840-510 $90 

Hydraulic Oil Standard new 
..... For total petrole um hydrocarbon pattern 

recognition of hydraulic oil. 
..... High co n centr ation -50 ,OOO~g/mL in 

methylene chloride. 

Regardless ofsource or quali ty, the fingerprintofaU 
hydraulic oils is essentiallv the same. We nowoffer a 
high concentration hydraulicoil reference mix to 
helpour customers identiJ)' petroleum products 
associated with hydraulicoil. 

Hydraulic Oil Standard 
hydraUlicoil 

50,000fJ9/ mL in methylene chionde, 1mL/ampul 

31839·500 544 31839-520 $170 

Each 5-pk. 

31839 S34 31839-510 S153 

w/data pack 
31939 5306 

lO-pk. 

Creosote Oil Standard new 
..... For total petroleu m hydroca rbon pattern 

recognition of creosote 011. 

v High c on c e n tr ation-50 ,OOO~g/mL in 
methylene chloride. 

Creosote oil, a Widelyused wood preservative pro­
duced by distilling coal tar, contains chemicals that 
are classified as carcinogens (e.g., benzo(a)pyrene). 
Newregulations in Europe ban thesaleofcreosote 
to consumers. We offer this new, highconcentration 
standard toanalysts monitoring creosole oil. 

Creosote Oil Standard 
creosote oil 

50,000fJg/ mL Inmethylene chlonce, 1mL/ampui 

Each S-pk. lO-pk. 
31838 534 31838-510 5153 

w/data pack 
31838-500 544 31838-520 S170 31938 S306 
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Miniature Air Sampling Canisters Quick-Connect 
body fitting

by Donna Lidgett, Air Monitoring Products Marketi ng Manager 

..... Ideal for indoor air, personal, emergency response, or soil gas sampling. 
..... 400cc or 1000cc.
 
..... Low pressu re applications notexceeding 40psig .
 
..... Available with quick-connect fitting that is compatible with sampling and analysis instruments.
 
..... Alsoavailable with non-treated or Sulfinerf"-treated valve.
 

These small canisters are designedfor controlled Restek offers these products in stainlesssteel or with 
sampling,such as personalair sampling,as analter­ Sulfinert" treatment fo r greatest inertness. We con­
native to tube and pump samplers. The 1000cc can­ tinueto offer passive coating technologies that are 
ister is suitablefor sampling volatileorganiccom­ unmatched in theair sampli ng industry- try a 
poundsinair according 10 US EPA MethodsTO-1 4 Sulfinert"-treated canister and achieve the ultimate 
and TO-l ; . inanalye stab ility. 

Miniatu re Air Sampling Canisters with Quick-Connect Stem Fittings 
cat.# price Description Volume q.ty:<.:.... _ -==.:::-_-=:-:-:--_ 
24188 S210Electro-Polished Miniature Canister with Quick·Connect StemFitting _ 4.:::0"'O"'cc'----.::::ea::.. _ -=-==---=:.::.::._ 

1000cc ea. 24194 5250 
Su lfinert ' -CoatedMiniature Canister with Quick-Connect Stem Fitting 400cc ea. 24189 $250 

Quick­
Connect 

stem 
fitting 

1000cc ea. 24195 5295 
Dimensions: Sulfinert' -Coated MiniatureCanister with Sulfinert' -Treated 400cc ea. 24190 5290 

400cc = 2.75" dia meter, 
Quick-Connect Stem Fitting 1000cc ea. 24196 5345 

5.35" long 
1000cc = 2.75" diameter, 

Miniature Air Sampling Canisters with Metal-Seated Diaphragm Valve 11.92" long 

D escljp.!i ~ __V e q ,,- cat.# price .:...o.:...lu.:...m.:...__,~ty._-.:....:..:....:.._~,----_ 

24191 $325Electro-Polished Miniature Canister with Metal-Seated DiaphragmValve _ 4.:...0"'Oc:..:c__e:..:a.:.... _ -=- :.::.:..:=---.:....::.=._ 
1000cc ea. 24197 5365 

Sulfinert'-Coated Miniature Ca nister with Metal-Seated Diaph ragm Valve _ 4.:::0;,::.Oc:..:c'---_e"'a.:.... _ 535024192-=­ :.::.:..:=--......:.;:.::.::._ 
1000cc ea. 24198 $395 

SulfinertO-Coated Miniature Ca nister with SulfinertO-Treated Diaphragm Valve _ 4.:...0"'Oc:..:c.:...--=ea.:.... _ 5390 24193 -=­ :.::.:..:.:...--.:....::.:.....:.._ 
1000cc ea. 24199 $445 

Metal -seated 
diaphram valve 

Quick-Connect Fittings for Miniature Air Sampling Canisters 
Connection: 1/.," tube fitting. 
~_~cr ipt ion qty. cat.# price 
Quick-Connect Stem Fitting_ _ ea. 24185 568 
5ulfinert'-Treated Quick-ConnectStem Fitt ing ea. 24186 595 
Quick-Connect Body Fitting ea. 24187 $95 

Tedlar" Sampling Bags 
• Sizes ranging from0.5 liters to 100 liters. 
o Unique ull-in-oneseptumand valve fining make these lightweight and easy to lise. 
o Polypropylene or stainless steel valve. 

Polypropylene Valve Stainless Steel Valve 
Description qty. cat.# price cat. # price 

0.5L 6" x 6" 10-pk. 22049 S122 22038 $179 
l L 7U x r 10-pk. 22050 $117 22039 5171 
3L 9.5"x 10" 10-pk. 22051 $138 22040 5206 
5L 12" x 12.5" 10-pk. 22052 $171 22041 $236 

lOL 11.75" x 18" lO-pk. 22053 S201 22042 $260 
12L 13"x 20" 10-pk. 22054 $226 22043 $283 
25L 17.5"x 24" 5-pk. 22055 $140 22044 5166 
40L 24" x 24.25" 5-pk. 22056 $166 22045 S188 
80L 28.25" x 30.5" 5-pk. 22057 S196 22046 $222 

100L 28" x 36" 3-pk. 22058 $148 22047 $156 
ReplacementSeptum lO-pk. 22059 sis 22048 523 

A Good Word 

"Restek has consistently provided high quality chromatography columns and supplies to 
m e for well over a decade. Oyer the last rwo years, I have extensively been involved with 
air analysis, TO-i S, etc., and Restek provides the highest quality canisters, mini-cans, and 
flow controllers in the m arket today." 

Scott Van Etten, IH Laborat ory Manager, EMSL Analytical 

o 

Did you '
know . 

We also offer sampling kits,
 
thermal desorption tubes,
 

and a rangeof gas reference
 
standardsto meet your envi­


ronmental gas sampling
 
requirements.
 

For more information,
 
request our Chromatography
 

Supplies Catalog
 
(lit. cat. #59854). 
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Restek Air Sampling Products 
by Donna Lidgelt, Air Monitoring Product Marketing Manager 

v Inert canisters- accu rate collectionand recovery of low-level active analytes. 
v Many reference mixes, including a 52-compo nent TO-15 mix. 
V Pre-cleaned adsorbent resin and PUF plugs; sampling cartridge kit. Restek 

Innovation . SilcoC n" C nlsters 
• Excellent stabilityforlong-termstorageofsulfur volatileorganiccompounds. 
• More accuratesampling than with untreated canisters. 
• Availablewith gauge-accuratelymeasure from 30" Hg 10 60psig (other gauges are available) . 

SilcoCan™ Canisters Sllcoc.an' Can isters with Silco steel" SilcoCan™Canisters with 

Valve Va cuum/Pressu re Gaug e 5** 

volume qty. cat.#O-­ __price volume qty. cat.# price _vo l u fl1 ~ __q!¥'- ­ pricecat._#__ -=e:.::.-_ 
_ ~ e_a_. 24112 $505 ~==__-=.:::.::::..._ lL ea. 5560 lL ea. 241-=­16'--_ _ $705 ----'_ _ 

3L ea. 24113 5525 3L ea. 5580 3L ea. 24117 5725 

6L 
15L 

24114 $545 
2411S $84S 

ea=-­. __-=-:.=..::...'--_--=.=..:.=_ 

ea. 
_ 

24115-650 
24114-650 ea. 

ea. 
6L 
15L__--'~"'___.=...:.::=_:.:..:._ _ $900 

5600 
...:.;..:'_'___ 

6L 
15L 

ea. 
ea. 

24118 
24119 

cat.# 
24150ea. 

qty. 
1L 

volume 

TO-Cen- AirMonitoring Cenlste" 
• SUMMA" canister equivalent. 
• Excellent analyte recovery--even after 14 days ofstorage. 

TO-Can™ Canisters TO -Can™ Canisters with 

Vacuum/Pressure Gauges 
volume qty. cat.# 

1L ea. 24155 
3L 
6L 
15L 

ea. 
ea. 
ea. 

24152 5425 
$425 
$745 

3L ea. 24156 
6L ea. 24157 

15L ea. 24158 

price 
5550 
$575 
5575 
$995 

Did you
know . 

SilcoCan" canisters are 
cleaned prior to shipping. 

**Silcosteel' valves are available for these SilcoCan" 
canisters at an additional cost. ($55) Add the suffix 
number "-650" to the catalog number for the canister. 

T0-14 and T0-15 AirMonitoring Ges Standards 
• ISO900l-approved gas manufacmrer-c-Spectra Gas. 
• Onlyvendor of62-component TO-IS gas standard. 

TO- 14A Calibration M ix (39components) 
lppm 100ppb 

34400 (ea.) $1325 34421 (ea.) $1445 

TO-14A 4 3 Component M ix 
_ _ _ ~ 100ppbl ~pm 

34432 (ea.) $1545 34433 (ea.) $~.~ 

TO-14A Chlo rinated Hydrocarbon Mix 
(19components) 

l ppm 100ppb 
34402 (ea.) $1090 34422 (ea.) $1195 

TO -15 62 Component M ix 
l ppm 100ppb 

34436 (ea.) $3300 

Forcompositions of these ond other air monitoring mixes, 
refer to our gene ral catalog or visit our website. 

TO -14A 4 1 Component M ix 
Ipprn 100ppb 

34430 (ea.) $1425 34431 (ea.) $1545 

TO -14A Aromatics Mix (14 components) 
lppm 100ppb 

34404 (ea.) $970 34423 (ea.) $1055 

TO-15 Subset 25 Component M ix 
lppm lOOpeb _ 

34434 (ea.) $1050 34435 (ea.) $1150 

TO-14A CFC/HCFC Mix (4 components) 
lppm 100ppb 

34410 (ea.) $S10 34426 (ea.) $595 

TO- 14A GC/MS Tun ing M ix (1 component) 
lppm 100ppb 

34406 (ea.) $265 34424 (ea .) 5350 

TO-14A Internal Standard M ix (3 components) 

lppm 100ppb 
34412 (ea.) $540 34427 (ea.) $625 

All TO-14andTO-15 air moniitoringstandardslisted onthis page: C)'linder Construction: alumi num;Cylinder Size: 8 x 24 cm., 
VOlume/Pressure: 104liters ofgas @ 1800psig; Cylinder Fitting: CGA-180 outlet; Weight:1.5 Ibs.; in nitrogen 

Sampling Supplies for T0-13 5emlvoletll.. In Air 
We have everythingyou need fo r sampling sernivolatile compounds in all': 
Ultra-Clean" Resin, filters, PUF plugs , and sampling cartridges. Refer to the 
general catalog or our website for a completeair sampling products offering. 

Sampling Cartridge Kit 

Ki t includes 2.5"00 glass cartridge, 2 smallmesh screens, 2 large 
mesh screens, and2 rTFE caps. Order PUF plugseparately. 

Description qty. cat.# price 
Sampling Cartridge Kit
 
Pre-Cleaned PUF Plug (7.6cm length, 6cmdiameter)
 
Replacement Sampling Kit Parts
 
Sampling Cartridge(2.5" 00)
 

kit 24135 
ea. 24295 
qty. cat.# 
ea. 24136 

$144 
540.50 
price 
$44 

La rge Mesh Screens (200 micron) 2·pk. 24139 522 
Small Mes hScreens (16 mi cron) 2-pk. 24138 522 
PTFE Caps 2-pk. 24137 $66 

Ultra-Clean ™ Resin : Performance 

equal to XAD o-2 Res in! 

To eliminate time-consuming 
clean-up but meet 
TO-13 method requirements, 
we do the cleaning foryou ' 
We test each balch bycapil ­
lary GClflame ionization 
detector to ensure il meet, 
thespecifled cleanliness. 

Oescription 
Ultra-Clean w Resin 

cat.# price 
24230 S185 

Ultra-Clean" Resin 500grams 24231 $895 

800·356·1688 • www.restekcorp.com 



e Sui me an Silcostee-C Treated 
S elok Fitting 

High-Quality SystemFittings Made Inert for DemandingApplications 

by Gary Barone, Manager, Restek PerformanceCoatings 

v Siltek" treatment ensures ultimate inertness.
 
v Silcosteel" -CR treatment enhances corrosion resistance by 1OX, or more .
 
V Custom treatment available for any Swagelok®fitting or other system parts.
 

Restek is pleased to set the newstandard for tubing stainless steel byan order of magnitude, or more. 
system components: Swagelok" fi ttings made inertor Until now, infe rior surfacecoatings or expensive spe­
corrosion resistant through proprietary Restek sur­ cialalloys have been employed to protect system 

Restek 
Performance 
Coatings 

face treatments. These items represent the firs t of 
two steps in applying our surface treatments to 
Swagelokr-manufactured parts-later thisyear we 
anticipate introducingvalves that are assembled and 
tested hySwagelok after receiving surface treatment 
at Restek, 

Swagelok" fi ttings are world-renowned for being 
man ufactured to the highest standards. Now. you can 
obtain these superior products with Restek's unpar­
alleled surface treatments. Unlike coatings, Restek 
surface treatments producea layer that is integral 
with the finingsurface-it cannot chip. flake, or 
delaminate, even in the most stressful applications, 
Fittings avai lable from stock have received our most 
Inert surface treatment Siltek" treatment. our sec­
ondgeneration coalingfor inertness, succeeding the 
Silcosteel surface treatment we introduced in the 
late1980s. In most situationsSiltek" treatment is 
the ideal choice for ultimate inert ness, Aclosely 
related process producesSulfinert" treated fi ttings , 
which are intended specifi cally fo r systemsused to 
collect, store. and transfer active sulfu r-containing 
compounds. ASiltek" or Sulfinert? layer can be 
applled at a thickness of up to O.12 pm. At this thick­
ness even parts-per-billion levels ofthe most reactive 
materials will nol interact with the surface. 
Silcostee1"-CR treated fillings also arc available. This 
newtreatment enhances the corrosion resistance of 

Table 1 Sikosteelv-Clt treatment enhances 
corrosion protection of 316Lstainlesssteel by 
an order of magnitude (results of ASTM G48, 
Method B) 

Sample_ _ _ 
WeightLoss 

(g/m' * 
~i lc os t e e l '· CR.!r.e.a!~ d sa!!1Jlle 17 19 
S i lc oste~!.=~R trea.!!!d sam Ie 28 25 
Silcosteel'-CR treated samlli e 47 25 
Bare steelglJ!1jlle27 231 
?are steel sample 34 209 
Bare steel sam Ie37 228 

xAfter 72 hours exposure to 6%w/w ferric chloride 
solution. 

component, from corrosive mineral acid environ­
ments. We developed the Silcosteel"-CRtreatment 
specificalJy to protect equipmentexposed to 
hydrochloric acid, nitric acid, sulfu ric acid. or 
marine envi ronments. In independent tests. 
Si!costeel"-CRtreatment upgraded the corrosion 
resistance of300-grade stainless steels by more than 
an order of magnitude, Table I summarizes data 
from pining and crevice corrosion testing of 
Silcosteel' 'oCR treated 316Lstainlesssteel samples 
and bare steel samples (ASTMG48. Method B). 
Sllcosteel"oCRtreatment enhanced corrosion protec­
tion more than tenfold, and, as demonstrated in 
Figure I, completely protected thesamplesagainst 
crevice corrosion. 

If you need ItighJy inert system fi nings for demanding 
applications, you will not fi nd more suitable fi ttings 
than Restek-treatedSwagelok" fi ttings. All Restek 
surface treatmentscan be applied to other fittings or 
parts on a custom basis. To find out if Restek-treated 
components will improve your system's perform­
ance. useour Technical Service extension (ext. 4) 

andask fo r our coatingexperts,or contact your 
Restek representative. 

For current products and prices, please contact our 
CustomerService representatives (ext. 3) or your 
local Restek representative. 

Figure 1 Silco stee l ~-C R treated 316Lstainlesssteel samples show no crevice corrosion and only 
slight pitting corrosion, while bare 316Lstainless steel samples exhibit severe crevice corrosion. 

S ilcostee l ~-CR - trea ted 316Lstainlesssteel Bare 316Lstainless steel 

Let the Restek Performance Coatings Team 
solve your surface activity problems. Contact 
us at 800-356-1688 or814-353-1300, or 
contact your local Restek representat ive 

800-356-1688 www.restekcorp.com 



Reliable Connections Made Simple 
Restek l 

by DonnaLidgett, GCAccessories Product Marketing Manager Innovation . 
"" Reliable seal integrity-will not unexpectedlydisconnect during temperature-programmed 

analyses.
 
"" Open des ign allows visual confirmation of the seals, for added confidence in the connections.
 
"" Use standard Press-Tight® connectors.
 

SeCure'"' "V" Connectorst 

Connect two analytical columns to a transfer line or guard column . 

Combine thesimplicity of a "Y" Press-Tight" connector with the strength of a metal union. The "Y' Press-Iighr" 
connector joins the fusedsilica columns and transfer line or guard column. The ferrules and knurled nutshold 
the fused silica tubing in place. which prevents tile tubing fromunexpectedly disconnecting, even at tempera­
tures as highas 400°C. 

SeCure'M"Y" Connector Kits 
Kits include: Seurre" "Y" connector body, 3 knurled nuts 1''Y'' Universal Press-Tight" union. and 3 ferrules, 
Description Ferrules FitColumn ID qly. cal.# price 
SeCure'· "Y" Connector Kit 0.25/ 0.28mm kit 20276 $215 
SeCu re ~ "Y" Connector Kit 0.28/ 0.32mm kit 20277 $215 
Se Cu re~ "Y"Connector Kit OA5/0.53mm kit 20278 5215 
Knurled nut 3-pk. 20279 $30 

Graphite Ferrules for SeCure'M"Y" Connectors * 

Ferrule ID Fits Column ID Graphite 10-pk.Jprice
 
OAmm 0.25/0.28mm 20200 $25
 
0.5mm 0.28/0.32mm 20201 $25 20228 $100
 
0.8mm OA5 /0.53mm 20202 $25 20224 $100
 

Universal "Y" Press-Tiqht " Connectors** 

Description ea.Jprice 
Universal "Y" Press-Tight Connector 20405 560 
S i l te k ~-trea ted Universal "1''' Press-Tight' Connector 2048S $62 20486 $166 

Both th e SeCure'" "Y" and Vu2 Unlon '" 
Connectors use standard Press-Tight" connec ­

tors-no expen sive, uniqu e insert s to pur chase! 

Vu2 Union'"' Connectors' 
Connect a guard column to an analyt ical column , a column to a transfer line, tw o columns in 
series,or repair a broken column. 

Vu2 Union " Connector Kits
 
Kits include: Vu2 Union~ body, 2 knurled mils, 2 Press-Tight" unions, and 4 ferrules,
 

p.escription FerrulesFit Column ID qly. cal.# price 
Vu2 Union" Connector Kit 0.15--Q.25mm kit 21105 $128 
Vu2 Union" Connector Kit 0.28/ 0.32mm kit 21106 $128 
Vu2 union" Connector Kit 0045/0 .50 & 0.53mm kit 21107 $128 
Knurled nut 2-pk. 21108 $25 

NOTE: Not recommended for GCcolumn-to-Ms connections-use the Vacuum Vu -Union" described in our catalog. 

Graphite Ferrules for Vu2 Union'" Connectors* 

Ferrule ID FitsColumn ID Graphite 2-pk.Jprice Graphite 10-pk.Jprice 
OA mm 0.18- 0.25mm 20280 $19 20281 $79 

The SeCure'" "Y" conn ector 's op en design allows 
visual confirmation of the seal; secondary seals 

prevent unexpected discon nect ion . 

O.5mm 0.28/0.32mm 20282 519 20283 579 
0.8mm 0045/0.50 & 0.53mm 20284 $19 20285 $79 

Make secure, reli able column -to -co lumn 
connect ions w ith Vu2 Union '" conne ct ors. 

Universal Press-Tiqht " Connectors** 
Description 5:~pk_-,-p_r_e 25-pk./pr ice lOo-pk./price "Patent pending. .J ic -,-----,--- ---,,--,-,--__ 
Universal Press-Tight" Connectors 20400 538 20401 $152 20402 $450 *Stable to 450°C.
 
S i l te k~ - tre a ted Universal Press-Tight ' * * Fit column ODs from 0.33-D.74mm
 
Connectors 20480 $48 20449 $202 20481 $650 (Restek 0.lmm-0.53mm ID).
 

800·356·1688 www.restekcorp.com 



• 
ew HPLC Mobile Phase Accessories 
MoreAccurate, More Reproducible Chromatography 

by RebeccaWitlrig, PhD.,HPLCProduct Marketing Manager 

QuickSplit"" Post-Column Flow Splitters forHPLC & LC/MS 
v Split rati o unaffected by changes in viscosity or pressure. 
v Low dead volume- negl igible effect on analyte bandwidth. 

Adjustable Flow Splitters Fixed Flow Splitters 
• Adjustable metering valve gives convenient • High operating pressure limit: 10,000psi,
 

control ofsplit ratio.
 
• High operating pressure limit: ; ,000 psi. 

Iwo lluid resistors forminga parallel Dow pathgen­ tion in bothresistors is always thesame, and viscosi­
craie split ratios in a QUickSplit'" Flow Splitter, The ty changes during gradient runs do not impact the 
intercha.ngeable cartridge design makes changing split ratio, Use Quickxplit" technology anywhere a 
split ratios a snap, and eliminates tediousadjust­ controlled, reproducible split ratio is important, 
ments to capillary tubing, Internalvolume in the including LClMS, Dowfractionation, or capillary LC. 
fluid resistors is extremelylow, so solvent compost-

Description Split Ratio qty. cat.# price 

Binary Fixed Flow Splitter 100:1 ea. 25326 $995 

Replacement Fixed Flow Splitter Resistor Set 100:1 ea. 25331 $495 

Binary Fixed Flow Splitter 50:1 ea. 25327 $995 

!3.eplacemen.!.£ixedFlow Splitter Resistor Set 50:1 ea. 25332 $495 
Binary Fixed Flow Splitter 20:1 ea. 25328 $995 

Rep lacement Fixed Flow Splitter Resistor Set 20:1 ea. 25333 $495 

Binary Fixed Flow Splitter 10:1 ea. 25329 $995 

Replacement FixedFlow Splitter Resistor Set 10:1 ea. 25334 $495 

Binary Fixed Flow Se!itter 5:1 ea. 25330 $995 
For the most up-to-date list of HPLC

Repla cement Fixed Flow Splitter Resistor Set 5:1 ea. 25335 $495 
accessories and instrumentAdjustable Flow Spl itter 5:J to 100:1 ea. 25336 S1950 

Replacement Adju stable Flow Splitter Resistor Set 5:1 to 100:1 ea. 25338 $295 parts, visit our website at 
Adjustable Flow Splitter 1:1 to 20:1 ea. 25337 $1950 www.restekcorp.com 
Replacement Adjustable Flow Splitter Resistor Set 1:1 to 20:1 ea. 25339 $295 

FlatLine Pulse DamperHyperShear Static In-Line MobilePhase Mixers 
v Reduced baseline noise, for increased sensitivity. 
v Improved gradient accuracy- more reprod ucible results. 
v Greater reaction efficiency in post column derivatization . 

ASI HvperShear" Mixers incorporate a highly effi­
cient cross-Dow shearing mechanism to prod uce ...... Rupture-proof, no diaphragm-minimal 
vortex sheermixing over a wide range of flowrates, riskof failure or leaks. 
This technology typically delivers 25-200% greater v Clean flush-out design-no sample 
mixi ng efficiency, compared toconventional tortuous carryover. 
path mixers. StainJess steel construction, v Low internal volume- negl igibleeffect on 

analyte bandwidth. 
Choosing the appropriatemixer volume is a trade-off • For a given Dow rate, the smaller the mixing vol­
among delayvol ume, baseline noise, and step gradi­ ume, the better thedefinition and sharpness oflin­ TIle ASI Flatl.ine" Pulse Damper combines perfo rm­
entdefinition and repeatability. The lollowmg guide­ eargradients. ance andreliability ina simple, easy-to-usc housing. 
li nes will help simplify tile decision: • \Vhen running linear gradients , multi-pump high Standard [0-32 inlet and outlet ports allow quick 
• for a given flow rate, thegreater the mixing vol­ pressure gradient systems typically require far less connection into virtually any HPLCsystem. Solid core 

ume, ihe bener the mixing and the lower the base­ mixingvolumethan low pressure single-pump gra­ technology provides reliable long-termoperation 
line noise. dient systems. without the down time associated with ruptured or 

leaking membrane dampers. 
Description qty. cat # price 
50IJLIn-Line Mixer ea. 25341 $440 Description qty. price cat.# ._---'='----­
150 L In-Line Mixer ea. 25342 $440 Fl seatLin e~ Pu ;-l---

~ ~9[J L In-Line Mixer ea. 25343 $440 Da mper ea. 25340 $595 

Fi xed FlowSplitter 

800-356-1688 • www.restekcorp.com 
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Looking for parts for older Agilent 
instruments? We are a reliable source 

Replacement Parts for Agilent Autosamplers and GCs 
All PartsMeet or Exceed OEM Performance for these parts. 

by DonnaLidgett. GCAccessoriesProduct Marketing Manager 

I njector Injector Mounting Post new 
Similar to Mounting Post 

Description Ag ile~~p'art # qty. cat.# price 
Injector Mounting Post for Agilent 5890 GCs 18597-60805 ea. 21236 $95 

Injector Mounting Post for Agi lent 6890 GCs 07673-21140 ea. 21237 $87 

Vial Tu rret 

Vial Turret Assembly new 
Similar to
 

Description Agilentpart # qty. cat.# price
 
VialTurret Assembly for Agilent 7673B 
Via l Tur ret Assembly for Agilent 7673A 

Injector Turret Motor new 
Description 
InjectorTurret Motor for Agilent 7673A & 7673B 

Injector Plunger Motor new 
Description 
Injector Pl un~er Motor for Agilent 7673A& 7673B 

Autosampler Plunger Carrier Belt 

Description 
Autosampler Plunger Carrier Belt for Agi lent 
7673Aand7673B 

Carriage Motor Belt 

Description 
carriage Motor Belt for Agilent 7673Aand7673B 

Carriage Motor 

Description 
CarriageMotor for Agilent 7673Aand 7673B 

Ribbon Cable new 
Description 
Ribbon Cable, main board to sensor board 

Oven Flap Motor new 
Description 
Oven Flap Motor for Agilent 5890 GC 
Oven Flap Motorfor Agilent 6890 GC 

Oven Fan Motor new 
Description 

07673-60605 ea. 

ea. 

20160 
20161 

Similar to 
Agilentpart # 
07673-60810 

qty. 
ea. 

cat. # 
20289 

Similar to 
Agilent P<l.t! #_ 
07673-60620 

_ _ _glY. 
ea. 

Similar to 
Agilent part # qty. 

07673-61275 ea. 

Similar to 
Ag!lent.part # 

1500-0676 
qty. 

ea. 

Similar to 
Agilent part # 
07673-60890 

qty. 
ea. 

cat.# 

20288 

cat.# 

22695 

cat.# 
22692 

cat.# 
22693 

Similar to 
A ~ i l e n t part # qty. cat.# 
07673-60690 ea. 20292 

Similar to 
Agilent part # qty. cat.# 
05890-60945 ea. 20293 
G1530-60945 ea. 21233 

Similar to 
Agilent part # qty. cat.# 

5216
 
$250
 

price
 
5248


price
 
$297
 

price 

522.50 

price 
512.25 

price
 
5255
 

price 
$60 

price 
$170 
$165 

price 

Assemb ly 

r 

Injector Tu rret 
Motor 

I njector 
Plunger Motor 

Au tosampler 
Plunger 
Carrier Belt 

Carriage 
Motor Belt 

Carr iage Motor 

Ribbo n Ca ble 

Oven Flap Motor 

Oven Fan 
Oven Fan Motor for Agilent 5890 GC 05890-67020 ea. 21200 $383 Motor 
Oven Fan Motor for A~ il e n t 6890 GC G1530-67030 ea. 21234 $348 

Oven Temp Sensor Assembly new 
Similar to 

Description Agilent part # qty. cat.# price 
Oven Temperature Oven Temp Sensor for Agilent 5890 GC 05890-61030 ea. 21201 $140 
Sensor Assembly OvenTemp Sensor for Agilent 6890 GC ea. 21235 $150 

Heat Sink for Agilent 5890/6890/6850 GC Split/Split less Injector 

Similar to 
Description Agilent part # qty. cat.# price Heat Sink 

18740-20940 
Heat Sink for Agi lenl 5890/6890/ 6850GCs G1544-20570 ea. 20409 595 

800-356-1688 www.restekcorp.com 



Get Your Wizard Dollars for Nothin',
 
Get Your STAR Points for Free*
 

Order HighQuality Products; ObtainCredi ts Toward Instrume nt Service and Repair 
by Doug Elliott , STARService Rewards Coord inator 

Maximize your FREE STAR ~ Points bychoosing Restek supplies for allyour chromatographyneeds. When you 
order a column or a reference mix, takea minute to review additional sections in the new 2004 Restek 
Catalog. You will see thewide varietyofquality chromatography supplies you can get from Restek. You can 
earn even more STAR" Points andWizard DoUars byalso ordering yo ur everydaychromatographysupplies 
from Restek: our GC instrument maintenance and repairsupplies, column installation parts and tools, andcor­
responding materials fo r HPLCallare ofthehighest performance and give good value, Innovative and proven 
Restekchromatography supplies include: 

- autosamplervials 
- ferrules 
- FID jets 
- gasgenerators 
- gasleakdetectors 
- gaspurifiers 
- Hamilton & SGEsyringes 
. HPLC pump and instrumentparts 
- HPLC lamps 
- inlet liners 
- inlet seals 

instrument repair parts 
mobile phase accessories 
PEEK'- tubing 
PID lamps 
Purus" gassystem/plumbingsupplies 
pressure regulators 
Press-Tight" connectors 
septa 
Silcosteel" fittings and tubing 
tools 

Ifyou're notparticipatlng in the STAR" program, it's nottoo late! Register your lab by calling the Restek 
Customer ServiceTeam at 1-800-356-1688, ext. 3.Just provide your companyaccount number and yo ur ship­
to address- that's it! After yo ur lab is registered, you will beginto receiveSTAR" Points inyour product pack­
ages, just like Wizard DoUars-1STAR" Point for every $50 increment ofRestek products you purchase. 
Register your labwiththeSTAR" Service Reward Program today. then let us know howmuch you save on 
instrument service costs in 2004! 

See the current list ofservice providers on our website at www.restekcorp.com 

HPLC Method
 
Development Course
 

Many analysts anticipate developing a newHPLC 
method withapprehension. To help de-mystify this 
process, Restek, in cooperation with Chrornvision, 
offers a dynamic, thorough. two-daycourse on the 
subject, presented in a logicalandsystematic manner 
by Dr. Yuri Kazakevich, an expert on theeffects of 
adsorbent chemistry andstructure on HPLCretention. 
The course is especiallyuseful to analystsworking 
with pharmaceutical or biologicaVbiochemicalana­
ljtes. Request the HPLC MethodDevelopment Course 
brochure (lit. cat.# 59005), or visit our website, fora 
description ofthe course, and presentation dates and 
sitesfor 2004. 

Restek Still ecycles. 
Recycling is not as popular a subject as it was a 
decade or so ago, but at Restek we continue to 
improve our recycling programs. You can read 
about someof our efforts on the foUowing page of 
the Pennsylvania DepartmentofEnvi ronmental 
Protection web site: 
hllp://www.dep.state.pa.us/dep/deputatelainvastel 
wm/RECYCLfJBusiness_Rec/Business3.htm 

"Yes, it sounds better when Di re Straits plays it! 
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Free Technical Workshops 
Allworkshops hel d in seminar room # 20. 

9:30-10 :30am Rtx" -XLB: A New, Low Bleed Family of GCColumns 

10:30-11:30 am Stx- 'SOO: ANew GCColumn for Analysis of Brominated Flame Retardants (BFR) 

11:30-12:30 pm ShinCarbon ST: New Packed and Micropacked GC Columns for Analysis of Gases N. Mosesman 

1:00-2:00pm Improving MethodPerformanceThrough Fast LC R.Wittrig 

2:00-3:00pm UsingTemperature as a Variable in LC R. Wittrig 

3:00-4:00pm R. Wittrig 

4:00-5:00 pm G. Barone 

8:30-9:30 am Advanced Column Connectors for Use with Fused Silica GCColumns 

9:30-10:30 am RestekReferenceMaterials: Meeting the Needs of the Analytical Laboratory 

10:30-11:30 am Rtx' -Dioxin2: A New GCColumnfor Analy'..::s::::is'-'o:.:f..:D::::io:::.x::.:in..:s..:a:::n.:::.d.:..F.:::.ur..:a::.:ns=--- F. Dorman ::::.:::. .::.:..:. :::::::.~ 

Passive Sampling and Co l l e c t~o n for am :.:i:;.:.:.:t..:.A D. Shelow 11:30-12:30pm "'b en ::::ir -::::::.:::.:::::::.:c::.._ 

1:00-2:00 pm Stop-Flow GC: Low-Cost Solution for Fast GC Analysis F. Dorman 

2:00-3:00 pm R. Wittrig 

3:00-4:00prn C. English 

4:00-5:00pm G. Stidsen 

8:30-9:30am 

9:30-10:30 am 

10:30-11:30am 

11:30-12:30 pm 

1:00-2:00pm 

2:00-3:00 pm Rtx' -Dioxin2: ANew Fused SilicaGCColumn for Analysis of Dioxins and Furans F. Dorman 

3:00-4:00 pm Rtx' -XLB: ANew, Low Bleed Fami ly of .G.:::...:ol.:::.m::.:=--- C.English _=.CC:;.: u"' ns ..:::..=:.:.;'=.:..­

4:00-5:00pm Collection and Analysis of Low-Level Sulfur Compounds in Air D. Shelow 

The C hrom a tog raphy 

W izard s at Restek are the 

best in the business . But 

wh a t g oo d does that 

expertise do if we don't 

share it w ith you? So w e 

o ffer you these free 

technical works hops a t 

Pittco n® in the spi rit tha t 

knowledge is power. 

Ta ke advantage of these 

in fo rma tive, 30-60 minute 

sessions o n topics rang ing 

from se lecting the best 

stationary p hase fo r your 

a nalysis to the new 

Stop-Flow GC technique . 

Ther e's a session for 

ever yone, a nd they 'r e a ll 

free to Pittcon'" a tte ndees. 

The line print: Towin Ihedigital camera.youmust register in personbybringing this completed survey to booth#2472 or by completing the same survey at booth #2472. It you winthecamera. completion at thecustomer survey gives 
Restek tne fight to publish your name aswinner on our website. Discoveryof a unique cameraplaying card in the promotional Restek deck of playing cardsdoes notimplyvllnnmguntii venliedbyRestek. Pnzevalue not to exceed$400. 
Wmner is responsible for any applicablesales laxand shipping/handling charges.Value cannotbe applied to anaccount balance,gilt certificates. or Wizard Dollar merchandise. Wmner need not bepresentto win. but unique cameraplay­
ingcard mustbevenfiec byRestek. Prizemust beredeemedb\' June " 2004 . For a list at winners , go 10www.restekcorp.cornalterMarch 25, 2004. Free gilt ottergood while supplies last. Reslekreserves theright to choose camera 
make andmodel based on availability at time of prize redemption. Good luck! 

Customer Survey 
Name: _ 

Company: _ 

Address : _ 
Nutraceuticals 

City: State : Zip : _ o Dieta ry Supplements o Food Ingredients o Raw Materials 

Phone: 

E-mail: 

Fax: _ 

_ 

:J Othe r 
Pharmaceutical/Clinica//Forensics 
o Pharmaceu tical 0 Na rcotics o Re sidual Solvents-USP467 
o NSAIDS :J Clinical o Re sidual Solvents-Europe an 

I would liketo receive Restek'stechnical literature by: o Steroids 0 Foren sics o Am ino Acids/Proteins/Peptides 
:J E-mail o Mai l 0 Both 0 Do not wish to receive literature o Drugs of Abuse 0 Analg esics o Alpha- & Beta- Blockers 
Ana lytical Techn ique orProduct Area: (please che ckall that apply) o Vasodilators 0 Antibiotics o Antiarrhythmics 
o Analytical Reference Materials (Chemical Standards) u Antidep ressants 0 Ho rmones :J Calcrurn Channel Blockers 
o GC 0 LC 0 Sample Prep o Erectile Dysfunction 0 Nutritlonals o Oral Contraceptives 
Check all of thefollowing thatrepresent your company's work: I:J Bro nchodilators :J Antitussives o Anti-Inflammatory 
o Environmental 0 Pharmaceutical 0 Clinical/Forensics o Decongestants 0 Cold & Cough ':) Sedatives & Hypnotics 
o Food/Beverage 0 Ag Pesticides 0 Fl avo r/Fragrance o Other 
:J Chemicals & Solvents 0 Nu traceuticals 0 Industrial Hygiene Chemical/Petrochemical 
o Petroleum/Petrochemi cal 0 Cleaning, Sanitizing, & Personal Care Prod. o Solvents o Fixed Gases Q Plastics & Polymers 
o Other o Petroleum Products o Amines ClSulfur Compounds 
Check all areas of interest for technical literature: o Biochemical/Biological o Paints/Coatmgs o Industrial Chemicals 
Environmental o Other 
:J Vol. Org . Pollutants o PCBs o Semi-Vol. Pollutants Cleaning, Sanitizing, & Personal Care Products 
o Oioxins/Fu ran s o Carbo nyls o TP H/BTE XJUST o Cleaning Products 0 Cosmetics o Personal Ca re Products 
o Air Analysis o Stack Gas Sampling o Industrial Hygiene o Sanitizers 0 Su rtac tants :J Soaps & Detergents 
o Explosives o Pesticides/Herbicides o Other 
o Other Other 
Food/Flavor/Fragrance :J Instrument Development 
':) Flavors & Frag rances o Fats & Oi ls o Su gars/Carbs o Othe r 
o Foods o Vitamins Q Alcoholic Beverages SurfacePreparation!Deactivation-Metal/Glass Coating Needs: 
o Agricultu re :J Functional Foods o Amino Acids/Proteins Q Passivation of Metal Surfaces 0 Anti-C oking 0 Bio -Inert 
o Preservatives :J Food Contaminants o Nutraceuticals Q Passivationof Glass Surfaces 0 Sulfur Inertness 0 NOx Gases 
o Other ':) Non-Stick Surface 0 Corrosion Resistance 
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Are You Game?
 
Visit us at Pittonw booth# 2472 to pick up your free deck 
of Restek playin g cards and a chance to win a digital camera. 

Simply complete the short survey on the other side of this page, turn it in at our booth, an d a deck of 
cards is yours. While you 're there, talk with the ch rom atograp hy experts abo ut how innova tive Restek 
prod ucts can save time an d mon ey in your lab. 

Not going to Pittcon"? Visit us on line to get your free deck of cards: www.restekcorp.com/cards 

Look inside for a schedule 

of oral and poster 
The winners of Restek's raffle at the Eastern Analytical Symposium were:

presentations, as well as 
Monday Nov.17thdetails on free technical 
1st Prize Andrea Pless, Cephalon, Inc., West Chester, PA 

workshops. 2nd Prize Samuel Apkarian, Markem Corp, Keene, NH 

Tuesday, Nov. 18th 
1st prize Hajee Mohamed, LNKInternational, Hauppage, NY 
2nd Prize Edmund Buschmann, Johnson & Johnson 

Consumer Products, Skillman, NJ 

Wednesday, Nov 19th 
1st Prize Vitthal Patel, IVAX Pharmaceutical, Northvale, NJ 
2nd Prize Deepti Ahuja, Bristol MyersSquibb, Pennington, NJ 

First prize each day wasa New Jersey Devils hockey team authentic game jersey; second prize wasa Devils team cap or 
team logo hockey puck. 
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