HPLC Analysis of Acidic Herbicides in Water on a
Polymeric C18 Column after SPE using
Supelclean™ ENVI™-Carb

using Zymark AutoTrace Extraction WorkStation 1.20

sample preparation .. ...... SPE (Solid Phase Extraction)

sample/matrix . .. Fresh 1 L water samples, dechlorinated with sodium thiosulfate
when necessary, at ambient temperature and pH.

Supelclean ENVI-Carb, 250 mg/6 mL (57092)

SPE tube/cartridge

condithon ssvereer sosne mummes moRiEE e 10 mL DI water at 20 mL/min
samnple:addition s ssns s s 0.9 L water sample at 20 mL/min
drying . 10 min using clean nitrogen
Washing s, commmmmnry mrmmms R 10 mL DI water at 20 mL/min
BIION o masimmers e Asvmms ey 10 mL 0.1% phospharic acid in
methylene chloride:acetonitrile (80:20) at 5 mL/min

column .. polymeric-coated silica-based PAH specialty column, 20 ¢cm x 3 mm LD,
5 pm (Supelco equivalent, SUPELCOSIL LC-PAH, available upon request)

mobile phase .. gradient, (A): 0.05% phosphoric acid in DI water; (B): acetonitrile
flow'rate sucaas srenas sEr by pREER E s 0.5 mL/min
column temp. SURTONG NSO e 50 °C
detector = wvnemmn oo s photodiode array- peak width: 0.053 min,
sampling interval: 0.320 sec, monitor 210 nm & 225 nm

[|7[3q11] Re—— 10 pL of extract (4-5 ppb each analyte in water)

Application No. . .. 796-0150

Air Monitoring and Industrial Hygiene

EPA Method TO-11/IP-6A and ASTM® D5197: HPLC
Analysis of Aldehydes and Ketones on
SUPELCOSIL™ LC-18 after Collection/Desorption
using LpDNPH

sample/matrix . .......... ..

5 pg each carbonyl-DNPH on LpDNPH cartridge.
Cartridge eluted with 5.0 mL acetonitrile

adsorbent tube LpDNPH Cartridge (21024-U)

column .. ... SUPELCOSIL LC-18, 25 ¢m x 4.6 mm LD, 5 pm particles (58298)
mobile phase . . (A): acetonitrile:tetrahydrofuran:water, 30:10:60;
(B): acetonitrile:water, 60:40 gradient 0% B for 1 min,

linear gradient to 100% B over 10 min

AOWIRELE =5 womonias sosmmns s mevioses wase s o . 1.5 mL/min
detector . . VIS, 360 nm
Njeeion| s weesmm e Smae e 25 pL of extract
Application No. . .. 795-0298

1. Tetrachloroterephthalic acid
2. Picloram Gradient Program
3. Dicamba Time (min) %B
4.24-D 25 40
5.24,5T 6 50 60
6. 2,4,5-TP 120 &
7. Dinoseb 135 40
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Figures provided by A. Lichtman, Nassau County Dept. of Health, Hempstead,
New York, USA. Request Application Note No. T196100.
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OSHA Method 42/47 and ASTM® D5836: HPLC
Analysis of Isocyanates on SUPELCOSIL™ LC-8 after
Collection/Desorption using ORBO™-80

sample/matrix calibration standard: isocyanate derivatives, 5 pg/mL in acetonitrile
blank: 1-(2-pyridyl)piperazine (1-2PP) coated glass fiber filter
desorbed in acetonitrile/DMS0, 9:1

adsorbent tube . . . . . ORBO-80 (20811)

SUPELCOSIL LC-8, 25 ¢cm x 4.6 mm LD., 5 pm particles (58297)

column ... ...
mobile phase . .......... . 005 M ammonium acetate in water.acetonitrile,
70:30 (pH 6-6.2 with acetic acid)

flow rate . ... ... ... . linear gradient, 0.7 mL/min to 2 mL/min in 15 min 1
detector ... LV, 254 nm 1
injection .. ....... B B (VT
Application No. ... .. ... .. L 796-0376
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HPLC Analysis of Fatty Acid Methyl Esters (FAMES)
on SUPELCOSIL™ LC-18

column ... .. SUPELCOSIL LC-18, 25 cm » 4.6 mm LD, 5 pm particles (58298)
mobilephase’- .o wivmni (A) acetonitrile; (B) acetone; (59.0:41.0, v/v, A:B)
AEWEEATE = cvamenme mrmmmnrs s SremeE SRS ST 1 mL/min
OETEEON i o i St S R S S Rl
injection .. 10 pL of 9% (8 to (18 saturated and unsaturated FAMEs in mobile phase
NpplCHIONINGY e cmmerinns mommapaories e 797-0501
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HPLC Analysis of Nonionic Surfactants, 9-10
Ethoxy Groups (Octylphenol) on SUPELCOSIL™
LC-Diol

column . .. .. SUPELCOSIL LC-Diol, 25 cm x 4.6 mm 1D, 5 ym particles (58201)
mobile phase . (A) hexane:methylene chloride (95:5);

(B) hexane:methylene chloride:methanol (50:40:10)
lOW:RIE maoes s mrramE R IR e 1 mL/min
COMUMATIEMD:: sovosmpenminns: MrSRIIG oS iR TR e T 35: ¢
RREll = sssemrns somnses SR R M , UV, 280 nm
injection . . . 10 pL methylene chloride containing 20 pg surfactant
ApplicationENe:: wmomes s pesmem meas Somas 713-0782

HPLC Analysis of Phenols on SUPELCOSIL™ LC-8

column .. ... SUPELCOSIL LC-8, 15 cm x 4.6 mm 1.D., 5 pm particles (58220-U)
mobile phase (A) 19 acetic acid/methanol: (B) 1% acetic acid/water
gradient . ..... . 35:65 to 100:0 (20 min), return to 35:65 (5 min)
flow rate . . " ; : . 1.5 mL/min
COlUMNITEMDE oo s memcam S o swremy,  BIE
detector . P TR ST RO PR S LV, 280 nm
Applicalionln: <o covasrn prrwn seesn pruaERes BoE 713-1031
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HPLC Analysis of Hippuric and Methylhippuric
Acids in Urine on SUPELCOSIL™ LC-18

Urinary excretion of hippuric acid and m-or p-methylhippuric acid in the
urine is a test of exposure to toluene and m-or p-xylene vapors.

column . . SUPELCOSIL LC-18, 7.5 cm x 4.6 mm LD, 3 pm particles (58984)
mobile phase . ... .. (A) tetrahydrofuran:10 mM potassium phosphate,

pH 3.0 (B) with phosphoric acid (3:97, A:B)
floWiatel mepmme wetneay arasisas sney mEvESAs ame G 1.5 mL/min
EIRCIOr =e moammrvss wotewsen iEoaTeE SUE SRR UV, 260 nm
injection .. 10 pL spiked urine (300 pg/mL HA, o-MHA; 150 pg/mL m-MHA, p-MHA)
AppHcatien New: sogwmonn pownpw mEas B 713-0961A

9-10 Ethoxy Groups
(Octylphenol)

Gradient Program
Time (min) %B
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HPLC Analysis of Metabolites of
7,12-Dimethylbenz[a]anthracene on
SUPELCOSIL™ LC-18

column . . SUPELCOSIL LC-18, 25 ¢m > 4.6 mm LD, 5 um particles (58298)
mobile phase (A) methanol:(B) water, (50:50, A:B), 10 min to 100:0 at 2.5% /min
flow:iate: sepsan smvnmas s me snee e eens e 0.8 mL/min
detecion z sawansan i Al S BoEEn fluorescence
sample rat liver, 9000 > g supernatant fraction from Aroclor-treated animals
Application Now seee mems sawenres s snan e Lamn o 713-1043

Cosmetics, Personal Care, and Cleaning
Products

HPLC Analysis of Antioxidants on
SUPELCOSIL™ LC-18

column . . SUPELCOSIL LC-18, 15 cm > 4.6 mm 1.D., 5 pm particles (58230-U)
mobile phase .. (A) 5% acetic acid in deionized water; (B) acetonitrile:methanol (1:1)

70% A/30% B to 100% B, linear gradient over 10 min, hold 10min
flowirdiessms s dnms oD FEmEn S . 2 mL/min
Aeterion: sorevsre e Seneeey, RUTARINS SRR e Uv, 280 nm
injection . . R AR asemE 10uL, 20 pg/mL each antioxidant
Application No. . .. e TR 795-0438

1. 2-OH-DMBA(t-diol) 11. 7-OHM-12-MBA-4-ol
2. 7-OHM-12-MBA-(t-10,11-diol) 12. 7-M-12-OHMBA-(3-ol)
3. 7-M-12-OHMBA-(t-8,9-diol) 13. 7-M-12-OHMBA-2-ol
4. 7-OHM-12-MBA-(t-8,9-diol) 14. 7-OHM-12-MBA
5. 7-OHM-(1-3,4-diol) 15. 7-M-12-OHMBA
6. Mixed diols, incl. DMBA- 16. DMBA-2-ol
(t-8,9-diol & t-10, 11-diol) 17. DMBA-3-ol
7. Position of 7,12-bis-OHMBA 18. DMBA-4-ol
8. 7-OHM-12-MBA-2-ol 19. DMBA
9. 7-OHM-12-MBA-{3-ol) (parentheses = tentative identifications)
10. 7-M-12-OHMNA-4-ol
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Figure provided by Drs. J. Milner and J. Grunau, University of Illinois,
Urbana, lllinois, USA.
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HPLC Analysis of Acidic Herbicides in Water on a
Polymeric C18 Column after SPE using
Supelclean™ ENVI™-Carb

using Zymark AutoTrace Extraction WorkStation 1.20

sample preparation . . ... ... ... L. . SPE (Solid Phase Extraction)

sample/matrix . .. Fresh 1 L water samples, dechlorinated with sodium thiosulfate
when necessary, at ambient temperature and pH.

SPE-tubefearntridae == wuvsen Supelclean ENVI-Carb, 250 mg/6 mL (57092)

CONQON, spwprimes sheenmm swms S mEs 10 mL DI water at 20 mL/min
sample addition . . i 0.9 L water sample at 20 mL/min
dVING: o s moioims saan sl 10 min using clean nitrogen
washing . . s R e 10 mL DI water at 20 mL/min
elUtion mon usen Roswsms wan 10 mL 0.1% phosphoric acid in methylene

chloridezacetonitrile {80:20) at 5 mL/min

column .. polymeric-coated silica-based PAH specialty column, 20 cm > 3 mm LD,
5 pm (Supelco equivalent, SUPELCOSIL LC-PAH, available upon request)

mobile phase .. gradient, (A): 0.05% phosphoric acid in DI water; (B): acetonitrile
flow rate . ... e 0.5 mL/min
column temp. . ... TP - | 6
detector ... photodiode array- peak width: 0.053 min,

sampling interval: 0.320 sec, monitor 210 nm & 225 nm
injection = waesese # 10 pL of extract (4-5 ppb each analyte in water)

Application No. . . . 796-0150

HPLC Analysis of Carbamate and Urea Pesticides
on SUPELCOSIL™ LC-8

column . . ... SUPELCOSIL LC-8, 15 ¢m x 4.6 mm 1D, 5 pm particles (58220-U)

TN [0 1] U . (A) acetonitrile; (B) water
gradient . ................. 18:82 to 65:35 in 9 min, hold 3 min
flowrate ... .. L . 2 mL/min
column temp. .. ... L. SRR . .
detector . ... UV, 240 nm
NJECtion . . . . L e o0
Application No. . .. 794-0803

HPLC Analysis of Carbamate and Urea Pesticides
on SUPELCOSIL™ LC-8 after SPME using 60 pm
PDMS/DVB Fiber

sample/matrix . ... 3 mL water containing 8ng/mL of each analyte in 10% NaCl
SPME fiber weoves sopmmemme wmeian PDMS/DVB, 60 pm (57317)
EXTrACtion: mapsen: mestmmns W gty « immersion, 40 min, rapid stirring
desorption process . ........ static, 5 min in acetonitrile:water (65:35);

dynamic, valve open during run
column ... .. SUPELCOSIL LC-8, 15 cm x 4.6 mm LD, 5 pm particles (58220-U)

MONNEPNASE o somamamers: e v nemse: (A) acetonitrile; (B) water
(LA por aemmees: pomewarse o w2 18:82 to 65:35 in 9 min, hold 3 min
HOWETELES nnem sosmmrsien sussemues mmayr SR SR S 2.0 mL/min
COIIMIS M, sommes s ann Grmaneeen Aoy, ST 35 ¢
ETETI0N (rrieone er- s NS BT d RS B R Te | SRR UV, 240 nm
Application No. . . . 797-0049

1. Tetrachloroterephthalic acid o
2. Picloram radie rogram
3. Dicamba Time (min) %B
4. 24D S 40
5. 245-T 6 50 60
6. 2,4,5-TP | 13.0 &0
7. Dinoseb 135 40
8. Dacthal ’9
9. Pentachlorophenol ]S ‘
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Figures provided by A. Lichtman, Nassau County Dept. of Health, Hempstead,
New York, USA. Request Application Note No. T196100.

1. Methomyl (80 ng) 9. Diuron (80 ng)

2. Oxamyl (80 ng) 10. Propham (80 ng)

3. Fenuron (80 ng) 11. Siduron (80 ng)

4. Monuron (80 ng) 12. Linuron (80 ng)

5. Carbofuran (1000 ng) 13. Chlorpropham (80 ng)
6. Propoxur (800 ng) 14. Barban (80 ng)

7. Carbaryl (200 ng) 15. Neburon (80 ng)

8. Fluometuron (80 ng)
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HPLC Analysis of Metabolites of
7,12-Dimethylbenz[alanthracene on
SUPELCOSIL™ LC-18

column ... .. SUPELCOSIL LC-18, 25 em = 4.6 mm LD, 5 pm particles (58298)
mobile phase .. (A) methanol:(B) water, (50:50, A:B), 10 min to 100:0 at 2.5% /min
flowrate ... . ... ..... R o . 0.8 mL/min
detector ... . ... .. e e fluarescence
sample rat liver, 9000 ¢ g supernatant fraction from Aroclor-treated animals
Application No. . ... ... ... ..o 713-1043

HPLC Analysis of Nonvolatile Pesticides in Water
on SUPELCOSIL™ LC-18-DB after SPE using
Supelclean™ ENVI-Carb™

sample preparation SPE (Solid Phase Extraction)
sample/matrix . . .. water spiked with pesticides at 10-50 pg/L
SPE tube/cartridge . Supelclean ENVI-Carb, 250 mg/3 mL (57088)
condition .. ...... 5 mL methylene chloride:methanol (80:20); 1 mL methanol;
10 mL 2% acetic acid in water (keep bed moist until sample addition)

sample addition F 100 mL sample at 5 mL/min
AIYing soisn sosermemmnenems: wammomm o ..... 1 minute with vacuum
elution . . . 0.8 mL methanol; 2 x 35 mL methylene chloride:methanol (80:20)
eluate post-treatment dry eluate to 500 pL under gentle nitrogen stream,
reconstitute to 1 mL with methanol

column SUPELCOSIL LC-18-DB, 25 cm x 4.6 mm L.D., 5 um particles (58355-U)

mobile phase . ... ...... . (A) water:acetonitrile (90:10), (B) acetonitrile;
gradient 80% A for 5 min then to 30% A over 30 min
flow rate ...... TR MEEYIATOR SO e S 1.5 mL/min
QE1EEtin: e mommrern seavrvan oo S UV, 220 nm
injection ¥ 5 WS A, e, e 5 20 L
Application No. . .. 85-438

HPLC Analysis of PAHs in Water on SUPELCOSIL™
LC-PAH after SPME using 100 pum PDMS Fiber

sample/matrin. oo can 5 pL PAH mix (Cat. No. 4-8743) in 5 mL water
SEMESETE svssamucmmamnmmmenms polydimethylsiloxane, 100 pm (57301)
extraction . immersion, 30 min (rapid stirring)
desorption process .. ......... static, 200 plL acetonitrile:water, 40:60, 2 min
column SUPELCOSIL LC-PAH, 15 ¢m > 4.6 mm LD., 5 pm particles (58318)
gradient .. 0 min - 50% A; 5 min - 509% A; 30 min - 100% A; 45 min - 100% A
flow rate . 0-2 min: 0.2 mL/min 2-45 min: 1.0 mL/min
MODIEIPhASE. sxi s sermmem s R TR (A) acetonitrile:(B) water
detector . UV, 254 nm
Application No. . ... ... L 796-0086

1. 2-OH-DMBA(t-diol) 11. 7-OHM-12-MBA-4-ol

2. 7-OHM-12-MBA-(t-10,11-diol) 12. 7-M-12-OHMBA-(3-ol)

3. 7-M-12-OHMBA-(t-8,9-diol) 13. 7-M-12-OHMBA-2-ol

4. 7-OHM-12-MBA-(t-8,9-diol) 14. 7-OHM-12-MBA

5. 7-OHM-(t-3,4-diol) 15. 7-M-12-OHMBA

6. Mixed diols, incl. DMBA- 16. DMBA-2-ol
(t-8,9-diol & t-10, 11-diol) 17. DMBA-3-ol

7. Position of 7,12-bis-OHMBA 18. DMBA-4-ol

8. 7-OHM-12-MBA-2-ol 19. DMBA

9. 7-OHM-12-MBA-(3-ol) (parentheses = tentative identifications)

10. 7-M-12-OHMNA-4-ol

6 11 14 1618 19

| 1 1 1 1 I | | 1
16 20 24 28 32 36 40 44 48
Min
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Figure provided by Drs. J. Milner and J. Grunau, University of Illinois,
Urbana, lllinois, USA.

Standard

Analyte 9% Recovery (= RSD, n = 5)

1. Oxamyl 111 = 96

2. Methomyl 105 = 5.0

3. N-1-Naphthylthiourea —

4. Aldicarb 92 + 08

5. Simazine 91 + 65

6. Monuron 99 = 32

7. Cyanazine 90 : 5.4

8. Metribuzin 9 = 39

9. Carbofuran 106 = 6.2

10. Atrazine 89 + 57

11. Carbaryl 97 = 35

12. Diuron 88 = 57

13. Propham 95 + 32

14. Propachlor 9% =+ 38

Blank 15. Linuron 88 =+ 54
12 16 20 24 28
Min

1. Naphthalene 1,000 ng/mL Gradient Program
2. Acenaphthylene 2,000 ng/mL T eyl 5 ACN
3. Acenaphthene 1,000 ng/mL
4. Fluorene 200 ng/mL 0 50
5. Phenanthrene 100 ng/mL 5 50
6. Anthracene 100 ng/mL 30 100
7. Fluoranthene 200 ng/mL 45 100
8. Pyrene 100 ng/mL Flow increased at 2.0 min
9. Benzo(a)anthracene 100 ng/mL

10. Chrysene 100 ng/mL
11. Benzo(b)fluoranthene 200 ng/mL
12. Benzo(k)fluoranthene 100 ng/mL
13. Benzo(a)pyrene 100 ng/mL
14. Dibenzo(a,h)anthracene 200 ng/mL
15. Benzo(ghi)perylene 200 ng/mL
16. Indeno(1,2,3-cd)pyrene 100 ng/mL
6 11




HPLC Analysis of PAHs on SUPELCOSIL™ LC-PAH

PAHs are traditionally evaluated using an acetonitrile/water gradient.
Recently customers are looking for alternatives to this method using a
methanol/water gradient due to the risk of an another acetonitrile shortage,
solvent costs, and toxicity to the environment. This analysis demostrates the
separation using a methanol gradient

column ... .. SUPELCOSIL LC-PAH, 15 cm x 4.6 mm 1.D., 5 um particles (58318)
OONESDDESE o smmwn: pommemens s (A) water, (B) methanol
(17115 || A ————— 55 to 100% B in 5 min; held at 100%B for 10 min
flow rate .......... P 1.5 mL/min
Ol I D s e e e e e e e o e e e e o 35 36
RIECtOr .. . . ... UV, 254 nm
INJECUON © . e S
sample .o EPA 610 mix

Application No. ... ... G005559

HPLC Analysis of Paraquat and Diquat on
SUPELCOSIL™ LC-18 after SPE using ENVI™-8 DSK

Refer to US EPA Method 549.1 for full details

Sample Pre-treatment:

250 mL drinking water. Adjust water sample to pH to 105 + 0.2 with 10%
sodium hydroxide or 10% hydrochloric acid

sample preparation
sample/matrix . .. .
sample preparation
SPE tube/cartridge .
condition

. SPE (Solid Phase Extraction)
..... drinking water adjusted to pH to 10.

R ENVI-8 DSK, 47 mm (57172)
.............. ENVI-§ DSK SPE Disk, 47 mm (57172)
10 mL acetonitrile; 2 < 10 mL reagent water; 10 mL conditioning

solvent A (5 g cetyl trimethyl ammonium bromide and

5 mL conc. ammonium hydroxide in 500 mL DI water, dilute to 1 L);

{2 x 10 mL reagent water; 10 mL conditioning

solvent B {10 g hexanesulfonic acid, sodium salt and

10 mL conc. ammonium hydroxide in 250 mL DI water, dilute to 500 mL))
sample addition . . ceeoo. ... ... 250 mL water 100 mL/min
elution .. 0.5-1.0 mL acetonitrile (to cover/solvate disk); 2 > 4 mL eluting solution
(13.5 mL orthophosphoric acid and 10.3 mL diethylamine

in 500 mL DI water, dilute to 1 L)

column . ... SUPELCOSIL LC-18, 15 ¢m > 4.6 mm 1D, 5 pm particles (58230-U)

mobile phase .. 3.5 mL triethylamine and 1.0 g 1-hexane-sulfonic acid, sodium salt to

800 mL DI H,0 add orthophosphoric acid to pH 2.5, dilute to 1 L
flow rate .. .. o . 1.0 mL/min
column temp. . ... e 3551
detector ... . ... .. photodiode array, diquat - 308 nm, paraquat - 257 nm
injection ..o 100 L
Application No. ... . ... ..o 794-0715

1. Naphthalene

2. Acenaphthalene
3. Acenaphthene
4. Fluorene

5. Phenanthrene
6. Anthracene

7. Fluoranthene

8. Pyrene

9. Benzo(a)anthracene
10. Chrysene

11. Benzo(b)fluoranthene
12. Benzo(k)fluoranthene
13. Benzo(a)pryrene

2 14. Benzo(g,h,))perylene
15. Dibenzo(a,h)anthracene
1 5 16. Indeno(1,2,3-cd)pyrene
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HPLC Analysis of Triazine Herbicides in Grass on
SUPELCOSIL™ LC-8-DB after SPE using e
Supelclean™ LC-SCX
Sample Pre-treatment:
5 g fresh grass clippings spiked with 2 ppm each herbicide. Add 4 g
anhydrous sodium sulfate and 20 mL methylene chloride:acetone (80:20). 1
Shake 20 min and allow mixture to stand 1 min. 2 3
sample preparation . . ... . ... L. SPE (Solid Phase Extraction)
sample/matrix ... ... ... fresh grass clippings spiked with herbicides at 2 ppm
SPE tubefcartridge . ... .. ... ... Supelclean LC-5CX, 500 mg/3 mL (57018)
condition ... ... 1 mL methylene chloride
sample addition ... ..... 2 mL grass extract. Wash with 2 x 2 mL acetonitrile. I T TR
drying . S Eiey Dry packing for 5 min. under nitrogen purge e i‘ 4
washing .. Dry packing for 5 min under nitrogen purge; wash with 2 x 2 mL DI water n
elUOn: 50 svmins sppnrs e ey v+ ... 15 mL methanol
ellate post=treatment amerme wramons womsss dilute to 2 mL with DI water
colUPMNE s2: e smosmnas e SUPELCOSIL LC-8-DB, 15 ¢m > 4.6 mm 1D,

5 um with quard column (58347)
mobile phase .. ................ [A) acetonitrile; (B) water; (45:55, A:B)
AOWATAIEY i o ST, SRR b 1.5 mL/min
ACIECIOR comgvowmrs memmes e TR EmE s W2 oA
[0 i) | — AT PR e 100 pL
ApplicaHoNENG! o commmms s nemmre smenes: s 99109
HPLC Analysis of Antioxidants on SUPELCOSIL™ Gradient Program
LC-18 Time (min) %A %B

0 70 30
column . ... SUPELCOSIL LC-18, 15 ¢m > 4.6 mm |.D,, 5 pm particles (58230-U) 10 0 100
mobile phase .. (A) 5% acetic acid in deionized water; (B) acetonitrile:methanol (1:1) 20 70 30
70% A/30% B to 100% B, linear gradient over 10 min, hold 10min 2
i lalesnsss s e oo seanmran wremres e o SR MM
defeclor sl s Earisens sl Sl S UV, 280 nm
Injection” i\ ouiiaas che e wosavas o 10pL 20 pg/mL each antioxadant
Application No. . .. sosel T 795-0438
1
3 4

Recovery (+ SD, n = 3)
1020 =+ 29
102.2 =+ 1.6
100.5 =+ 1.8

1. Simazine
2. Atrazine
3. Propazine

. Propyl gallate
- TH;P

. TBHQ

. NDGA
.BHA

. lonox 100

. Octyl gallate
Bt
. Dodecyl gallate

wWoNOUT A WN =

L

Min



HPLC Analysis of Fatty Acid Methyl Esters (FAMES)
on SUPELCOSIL™ LC-18

column SUPELCOSIL LC-18, 25 ¢cm > 4.6 mm LD, 5 pm particles (58298)
J[11H] 0] L R ——— (A) acetonitrile; (B) acetone; (59.0:41.0, v/v, A:B)
HOWATAE cmn sommmes: e AT RS 3 1 mL/min
OCTCCTON s vy gty | ses onsmen | oo oy dp e o gt o reies | g Rl
injection .. 10 pL of 9% (8 to (18 saturated and unsaturated FAMEs in mobile phase
Application No. . .. .. ... . ... 797-0501

HPLC Analysis of Free Fatty Acids on
SUPELCOSIL™ LC-8

column . . SUPELCOSIL LC-8, 15 em x 4.6 mm LD, 3 pm particles (58983)
mobile phase ... acetonitrile:tetrahydrofuran: 0.1% phosphoric acid (50.4:21.6:28)
flowrate ........ ... ... ... B Rn R R .1 mL/min
column temp. ... 357
detector . Uy, 215 nm
IMECLON o o
Application No. . ... . oL 713-0969
Ox
I |
0 2 4

HPLC Analysis of Sugars on SUPELCOSIL™ LC-NH2

column .. ... SUPELCOSIL LC-NH2, 25 cm x 4.6 mm LD, 5 um particles (58338)
mobile phase (A) water; (B) acetonitrile; (25:75, A:B)
flowitdie s msne s | RSERTR M 1 mL/min
temp. . . 3 2 E > R ambient
detector . SRR R | refractive index (RI)
injection 3 : 2 E FETr, 5 3 2L
SAMDIES s cmvomiverun smmomme SRR SRR O 10 mg/mL in water
ApplicationzND: wsrere: mssrvnm s sotnmes s G006195

w

.C8

c10

. 12:0 + 18:3
18:2

14:0

18:1

16:0

18:0

PNOUAWN

. 18:3c (2.65 ng)
16:1c (0.53 pg)
. 16:1t(10.6 pg)
18:2¢ (0.53 pg)
18:2t (2.65 pg)
16:0 (15.8 pg)

. 18:1c (10.6 ng)
. 18:1t(10.6 pg)
. 18:0 (10.6 pg)

WO~V EWN=

Ox Oxidation products

. Fructose
Glucose
Sucrose

Maltose
. Lactose

e




HPLC Analysis of Hippuric and Methylhippuric
Acids in Urine on SUPELCOSIL™ LC-18

Urinary excretion of hippuric acid and m-or p-methylhippuric acid in the
urine is a test of exposure to toluene and m-or p-xylene vapors.

column ... .. SUPELCOSIL LC-18, 7.5 ¢m > 4.6 mm LD, 3 pm particles (58984)
mobile phase . ........... (A) tetrahydrofuran:10 mM potassium phosphate,
pH 3.0 (B) with phosphoric acid (3:97, A:B)

flowiate e snresn memose wmse s Soeei . 1.5 mL/min
ACTRCION rzmirsms Sememens PRI WRSOD T UV, 260 nm
injection .. 10 pL spiked urine (300 pg/mL HA, o-MHA; 150 pg/mL m-MHA, p-MHA)
713-0961A

Application No. . . .

HPLC Analysis of Metabolites of 7,12-
Dimethylbenz[a]anthracene on
SUPELCOSIL™ LC-18

column .. ... SUPELCOSIL LC-18, 25 em x 4.6 mm 1.D., 5 pm particles (58298)
mobile phase .. (A) methanol:(B) water, {50:50, A:B}, 10 min to 100:0 at 2.5% /min
flow rate . . . R . . . 0.8 mL/min
detector ... ... cevooo. ... fluorescence
sample . ... rat liver, 9000 x g supernatant fraction from Aroclor-treated animals

Application No. 713-1043

HPLC Analysis of Deoxyribonucleosides and
Ribonucleosides on SUPELCOSIL™ LC-18-S

column . ... SUPELCOSIL LC-18-5, 15 cm » 4.6 mm LD., 5 um particles (58931)
mobile phase 0.05 M K;HPO,/KH,PO,, pH 4.0:methanal (A) 97.5:2.5; (B) 80:20
flow rate .. .. R S e e v B 1 mL/min
CONITETRMD: romeamsm i s sy R TR A | s 30 °C
defedlol & woee N TG SRS B UV, 254 nm
SAMPIET . o s s smmememeanes  MUCEOSIOESStandand s inswates

LY T T V1] mm———

713-0955

. Hippuric acid

. o-Methylhippuric acid

. p-Methylhippuric acid impurity
. p-Methylhippuric acid

. m-Methylhippuric acid

[T, VRN

1. 2-OH-DMBA(t-diol) 11. 7-OHM-12-MBA-4-ol
2. 7-OHM-12-MBA-(t-10,11-diol) 12. 7-M-12-OHMBA-(3-0l)
3. 7-M-12-OHMBA-(t-8,9-diol) 13. 7-M-12-OHMBA-2-ol
4, 7-OHM-12-MBA-{t-8,9-diol) 14. 7-OHM-12-MBA
5. 7-OHM-{t-3,4-diol) 15. 7-M-12-OHMBA
6. Mixed diols, incl. DMBA- 16. DMBA-2-ol
(t-8,9-diol & t-10, 11-diol) 17. DMBA-3-ol
7. Position of 7,12-bis-OHMBA 18. DMBA-4-ol
8. 7-OHM-12-MBA-2-ol 19. DMBA
9. 7-OHM-12-MBA-(3-0l) (parentheses = tentative identifications)
10. 7-M-12-OHMNA-4-ol
6 11 141618 19
1
g 10
5 9
/12 17
4 13 15
7
: LU, L

1 | 1 | ! 1 | | 1 |
12 16 20 24 28 32 36 40 44 48
Min

. 0
0 4 8

Figure provided by Drs. ). Milner and J. Grunau, University of lllinois,
Urbana, lllinois, USA.
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by ll:insdc Time (min) %A
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| 6 dG 3 100
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Figure provided by Dr. C. W. Gehrke and Mr. K. C. Kuo, University of Missouri-
Columbia, Experimental Station Chemical Laboratories, Columbia, MO USA.



HPLC Analysis of Nucleotides on SUPELCOSIL™
LC-18-T
column ... SUPELCOSIL LC-18-T, 15 cm x 4.6 mm LD, 3 pm particles (58970-U)

mobile phase ..  (A) 0.1M potassium phosphate buffer/4mM tertrabutylammonium

hydrogen sulfate, pH6.0; (B) A:methanol (70:30), pH 7.2
flowinate = semenmes s S e 1.5 mL/min
defeclorsiis @ ars sims maess wainss UV, 254 nm
injection . . 20 pL deionized water (25-530 UM each analyte)
Application No. SR e 1 713-0951

HPLC Analysis of tRNA Hydrolysate on
SUPELCOSIL™ LC-18-5

column . . SUPELCOSIL LC-18-5, 15 em x 4.6 mm LD., 5 pm particles (58931)
mobile phase (A} 0.1M potassium phosphate, dibasic (pH 5.3):methanal, 97.5:2.5;

(B) 0.0TM potassium phosphate, dibasic (pH 5.1):methanel, 80:20; (C) 0.01M
potassium phosphate, dibasic (pH 4.9):acetonitrile, 65:35

flowrate ... . 1 mL/min
column temp. . R . . . A .26
detector & snins sisan s B0y .UV, 210 nm, 254 nm, 280 nm
injection . 50 pL hydrolysate buffer (pH 7.8) containing

5 g bovine tRNA hydrolysate
713-0501

Application No. . ..

Gradient Program 1. HX
Time (min) %B 5 2. XAN
= 3. INO
¢ 9 4. IMP
§'5 33 5. NAD*
6. ADO
}30 1% 1 7. AMP
8. GDP
}; 103 ie 9. NADP~
9 10. ADP-rib
13 11. GIP
12. ADP
15 13. NADH
12 14. ATP
15. NADPH
T T T T
16 20
Gradient Program
Time (min) %A %B %C
0 100 —_ —
1;'2 133 0 _ Selective,
15 75 25 __ Quantitative Analysis
19.2 40 60 —
21.6 38 62 —
27 = 100 =
;g — _ :gg Detection at
210 nm, 250 mAU
e G n v Cu
mG
S hu
Um m;’G
=
0 Min 10
m Detection at
, ‘ 254 nm, 50 mAU
Detection at
280 nm, 50 mAU
T
0

T T
10 20 30
Min
Figure provided by Dr. C.W. Gehrke and Mr. K.C. Kuo of the Interdisciplinary

Chromatography-Mass Spectrometry Laboratories, University of Missouri
(Columbia, MO, USA).



HPLC Analysis of Anxiolytic Drugs on
SUPELCOSIL™ LC-8

column .. ... SUPELCOSIL LC-8, 15 cm x 4.6 mm LD, 5 pm particles (58220-U)

maobile phase .. methanol:acetonitrile:0.005 M KH,PO, and 0.1 M ammonium acetate

buffer (pH 6.0 with glacial acetic acid),26.5:16.5:57 (v/v/v)
flow rate . . e o .2 mL/min
olumntemp. ... 30 °C
detector . e UV, 245 nm
INjECHiON e pianiys Snuns Sis BUiaen g s 10
Application (NO': sovme meeems sevman s Shaaon: 713-1390

HPLC Analysis of Vitamins, Fat Soluble (A and E),
on SUPELCOSIL™ LC-18

column .. ... SUPELCOSIL LC-18, 25 ecm > 4.6 mm I.D., 5 um particles (58298)
mobile phase . . (A) methanol: (B) deionized water (98:2, A:B)
AIWETAE, s mowmmeumn ssmmmsen ¢ SN AR TS| YRR 2 mL/min
detector . ... ... ... ... UV 325 nm (retinol, retinyl acetate} or

290 nm (tocopherols, tocopheral acetate)
injection . ... . e Lo 200
sample . ..................... 021 mg/mL each analyte in methanol
Application No. . .. ... ... L 712-0679

HPLC Analysis of Acidic Herbicides in Water on a
Polymeric C18 Column after SPE using
Supelclean™ ENVI™-Carb

using Zymark AutoTrace Extraction WorkStation 1.20
sample preparation .. .. ... .. .. . SPE (Solid Phase Extraction)
sample/matrix Fresh 1 L water samples, dechlorinated with sodium thiosulfate
when necessary, at ambient temperature and pH.
.......... Supelclean ENVI-Carb, 250 mg/6 mL (57092)
condition ) mes 10 mL DI water at 20 mL/min
sample addition . . .. .. s 0.5 L water sample at 20 mL/min
AING seims seomoasm yme Semsans weemann  10:MINZUSINGcleanznitrogen

SPE tube/cartridge .

WIShING! sovmmes mommomes sommemm e 10 mL DI water at 20 mL/min
elution . ................... 10mL0.1% phosphoric acid in methylene

chloride:acetonitrile (80:20) at 5 mL/min
column .. polymeric-coated silica-based PAH specialty column, 20 cm > 3 mm LD,

5 pm (Supelco equivalent, SUPELCOSIL LC-PAH, available upon request)

mobile phase .. gradient, (A): 0.05% phosphoric acid in DI water; (B): acetonitrile
flow rate . . . . 0.5 mL/min
colimnitemp; & sommnins sdasny Wl e am SOEC
detector ... .. ; | photodmde array— peak width: 0.053 min,

sampllng interval: 0.320 sec, monitor 210 nm & 225 nm
injection . . 10 pl of extract (4-5 ppb each analyte in water)

AppliceBONENG. sovivsr s prsnmmans BEsmaEs R 796-0150

1. Demoxepam
2. Nitrazepam (int. std.)
3. N-desmethyl Chlordiazepoxide
4. Oxazepam
£} 5. Chlordiazepoxide
6. Temazepam
7. N-desmethyl Diazepam
8. Diazepam
5 7
214
g 8
| | | | | | | |
0 2 4 6 8 10 12 14
Min
1. Retinol
2. Retinyl acetate
3. 8-Tocopherol
4. y-Tocopherol
5. a-Tocopherol
6. Tocopherol acetate
1
5 6
‘ 3 |
. |
‘ L 4 45 (\
\_\nl M_.___J
T T T T T T T
0 2 4 6 8 10 12
Min
1. Tetrachloroterephthalic acid
2. Picloram Gradient Program
3. Dicamba _Time (min) %B _
4. 2,4-D 25 40
5. 2,45T & 5.0 60
6. 2,4,5-TP 13.0 60
7. Dinoseb 13.5 40
8. Dacthal |9
9. Pentachlorophenol ls ‘
| ‘ Br‘
1
2 ) ‘| H
. Al
| I |\ | | || l | Extracted Sample
| f
Jk (l |. (| \ n‘ IJ
_ Dheslie RC, R [t ‘l«'__\ PENRS, [,
Background |
| f
e L R e
T T T T T 1
0 2 4 6 8 10 12 14 16
Min

Figures provided by A. Lichtman, Nassau County Dept. of Health, Hempstead,
New York, USA. Request Application Note No. T196100.



HPLC Analysis of Paraquat and Diquat on
SUPELCOSIL™ LC-18 after SPE using ENVI™-8 DSK

Refer to US EPA Method 549.1 for full details
Sample Pre-treatment:
250 mL drinking water. Adjust water sample to pH to 105 + 0.2 with 10%
sodium hydroxide or 10% hydrochloric acid
sample preparation .. ............. . ... ... SPE (Solid Phase Extraction)
samplefmatrix . .................. drinking water adjusted to pH to 10
SPECtibelcartridde: wevasem anema mews ENVI-8 DSK SPE Disk, 47 mm (57172)
sampleaprepaiation = srosmerne wmmrs whomi ENVI-8 DSK, 47 mm (57172)
condition .. 10 mL acetonitrile; 2 = 10 mL reagent water; 10 mL conditioning solvent
A (5 g cetyl trimethyl ammonium bromide and 5 mL conc. ammonium
hydroxide in 500 mL DI water, dilute to 1 L);
(2% 10 mL reagent water; 10 mL conditioning
solvent B (10 g hexanesulfonic acid, sodium salt and 10 mL conc. ammonium
hydroxide in 250 mL DI water, dilute to 500 mL))
sample addition ... . .. ceeooo.. 250 mL water 100 mL/min
elution .. 0.5-1.0 mL acetommle (lo coverfsolvale disk); 2 > 4 mL eluting solution
(13.5 mL orthophosphoric acid and 10.3 mL diethylamine
in 500 mL DI water, dilute to 11L)
column ... . SUPELCOSIL LC-18, 15 cm > 4.6 mm LD, 5 pm particles (58230-U)
mobile phase .. 3.5 mL triethylamine and 1.0 g 1-hexane-sulfonic acid, sodium salt to
800 mL DI H,0 add orthophasphoric acid to pH 2.5, dilute to 1 L

flowrate ... 1.0 mL/min
COlUMN LeMP. .o o e 3550
detector ... ...... phomdmde array, diguat - 308 nm, paraguat - 257 nm
injection . .. .. e . e 100 pL
Application No. . ... ... L 794-0715

HPLC Analysis of Triazine Herbicides in Grass on
SUPELCOSIL™ LC-8-DB after SPE using
Supelclean™ LC-SCX

Sample Pre-treatment:

5 g fresh grass clippings spiked with 2 ppm each herbicide. Add 4 g
anhydrous sodium sulfate and 20 mL methylene chloride:acetone (80:20).
Shake 20 min and allow mixture to stand 1 min

sample preparation . ... .. v o...... SPE{Solid Phase Extraction)
sample/matrix . .. ... ... ﬁesh grass clippings spiked with herbicides at 2 ppm
SPE tubefcartridge .. .. ... ... ... Supelclean LC-SCX, 500 mg/3 mL (57018)
condition . ... 1 mL methylene chloride
sample addition . .. ... .. 2 mL grass extract. Wash with 2 x 2 mL acetonitrile.
drying . ...... «eo...... Dry packing for 5 min. under nitrogen purge
washing .. Dry packmg for 5 min under nitrogen purge; wash with 2 x 2 mL DI water
elution ... 1.5 mL methanol
eluate post=tfreatment: oo siin sviss o dilute to 2 mL with DI water
colUmn: @i sme mowisen v SUPELCOSIL LC-8-DB, 15 cm x 4.6 mm 1D,

5 um with quard column (58347)
mobile Phasel e s mvenmms we (A) acetonitrile; (B) water; (45:55, A:B)
TOWITATE srviomn asemmume s BT R, 1.5 mL/min
defbtill & svemmem SSearmErrnT SO TS R UV, 254 nm
INJECION: cvmmumerammn et BRrEn S R 100 pL

Application NO:. socovvn cmvmann oy
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1. Simazine
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3 3. Propazine
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HPLC Analysis of Acidic Herbicides in Water on a
Polymeric C18 Column after SPE using
Supelclean™ ENVI™-Carb

using Zymark AutoTrace Extraction WorkStation 1.20

sample preparation
sample/matrix

............ . SPE (Solid Phase Extraction)
Fresh 1 L water samples, dechlorinated with sodium thiosulfate
when necessary, at ambient temperature and pH.

SPE tube/cartridge . Supelclean ENVI-Carb, 250 mg/6 mL (57092)

CONTIHTION: wsewmnmy enmvmes s e @ 10 mL DI water at 20 mL/min
sample addition 0.9 L water sample at 20 mL/min
AINg smvme o s Genmresn EREEA 10 min using clean nitrogen
washing ; 10 mL DI water at 20 mL/min
elitiont ssimas memmen s o 10 mL 0.1% phospheric acid in methylene
chloride:acetonitrile (80:20) at 5 mL/min

column .. polymeric-coated silica-based PAH specialty column, 20 ¢m x 3 mm 1.D.,
5 um (Supelco equivalent, SUPELCOSIL LC-PAH, available upon request)

mobile phase .. gradient, (A): 0.05% phosphoric acid in DI water; (B): acetonitrile
flow rate ... 0.5 mL/min
column temp. ; 50 °C
detector . .. .. : photodmde array- peak width: 0.053 min,
samplmg interval: 0.320 sec, monitor 210 nm & 225 nm

INfECtiON; v spmsensns wvesmei 10 L of extract (4-5 ppb each analyte in water)

Application No. 796-0150

HPLC Analysis of Nonvolatile Pesticides in Water
on SUPELCOSIL™ LC-18-DB after SPE using
Supelclean™ ENVI-Carb™

sample preparation
sample/matrix
SPE tube/cartridge .
condition

. SPE (Solid Phase Extraction)

water spiked with pesticides at 10-50 pg/L

...... Supelclean ENVI-Carb, 250 mg/3 mL (57088)
... 5 mL methylene chloride:methanol (80:20); 1 mL methanal;

10 mL 2% acetic acid in water (keep bed moist until sample addition)
sample addition . . 100 mL sample at 5 mL/min
drying . .1 minute with vacuum
elution 08 mL methanu\ 2 X 35 mL me!hylene chloride:methanol (80:20)
eluate post-treatment . dry eluate to 500 pL under gentle nitrogen stream,
reconstitute to 1 mL with methanol

column SUPELCOSIL LC-18-DB, 25 cm x 4.6 mm L.D., 5 ym particles (58355-U)
mobile phase . ..... .. (A) water:acetonitrile (90:10), (B) acetonitrile;
gladnenl 80% A for 5 min then to 30% A over 30 min
OWHAE: e s somemes momvne: e e 1.5 mL/min
detector UV, 220 nm
injection . . . 204 L
Application No. 85-438

Tetrachloroterephthalic acid
Picloram

Dicamba

2,4-D

2,4,5-T

2,4,5-TP

Dinoseb

Dacthal

Pentachlorophenol ] 5

hebst Bt e

Gradient Program
Time (min) %B
Pl 40
5.0 60
13.0 60
13.5 40

sr“
Al

||| H ‘ Extracted Sample
| [

BLESW. WAV A L. e

Background |
[
‘J@“"‘—J—-*_ o _,,d_f'\-"i TN - S
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0 2 4 6 8 10 12 14 16
Min

Figures provided by A. Lichtman, Nassau County Dept. of Health, Hempstead,
New York, USA. Request Application Note No. T196100.

Standard
-~

Blank

12 18
Min

20 24 28

Analyte % Recovery (= RSD, n = 5)
1. Oxamyl 11 + 96
2. Methomyl 105 = 50
3. N-1-Naphthylthiourea —

4. Aldicarb 52 + 08
5. Simazine 91 x 65
6. Monuron %9 & 32
7. Cyanazine %0 + 54
8. Metribuzin 57 & 38
9. Carbofuran 106 = 6.2
10. Atrazine 89 & 57
11. Carbaryl 57 + 35
12. Diuron 8 = 57
13. Propham 95 = 32
14, Propachlor % + 38
15. Linuron 88 + 54



HPLC Analysis of Paraquat and Diquat on
SUPELCOSIL™ LC-18 after SPE using ENVI™-8 DSK

Refer to US EPA Method 549.1 for full details

Sample Pre-treatment:

250 mL drinking water. Adjust water sample to pH to 105 + 0.2 with 10%
sodium hydroxide or 10% hydrochloric acid

samiplesprepatation s sizs seriosan s . SPE (Solid Phase Extraction)
sample/matrix . ....... vev...... drinking water adjusted to pH to 10.
SPE tubefcartridge .. .............. ENVI-8 DSK SPE Disk, 47 mm (57172)
camplesprepalation s mee somesse rERLws § ENVI-8 DSK, 47 mm (57172)

condition .. 10 mL acetonitrile; 2 > 10 mL reagent water; 10 mL conditioning solvent
A (5 g cetyl trimethyl ammenium bromide and 5 mL conc. ammonium

hydroxide in 500 mL DI water, dilute to 1 L);

(2 3 10 mL reagent water; 10 mL conditioning solvent B (10 g hexanesulfonic
acid, sodium salt and 10 mL conc. ammonium hydroxide

in 250 mL DI water, dilute to 500 mL))

sample addition .. ... ... ... ............. 250 mL water 100 mL/min
elution ...l 0.5-1.0 mL acetonitrile (to cover/solvate disk);
2 > 4 mL eluting solution (13.5 mL orthophosphoric acid

and 10.3 mL diethylamine in 500 mL DI water, dilute to 1 L)

column . ... SUPELCOSIL LC-18, 15 cm x 4.6 mm 1D, 5 pm particles (58230-U)
mobile phase .. 3.5 mL triethylamine and 1.0 g 1-hexane-sulfonic acid, sodium salt to
800 mL DI H,0 add orthophospharic acid to pH 2.5, dilute to 1 L

flow rate . . R . . 1.0 mL/min
column temp. . ... B - 8
detector .. .. ... .. photodiode array, diquat - 308 nm, paraquat - 257 nm
injection . ..o 100 L
Application No. . ... ... FE c.... 794-0715

HPLC Analysis of Triazine Herbicides in Grass on
SUPELCOSIL™ LC-8-DB after SPE using
Supelclean™ LC-SCX

Sample Pre-treatment:

5 g fresh grass clippings spiked with 2 ppm each herbicide. Add 4 g
anhydrous sodium sulfate and 20 mL methylene chloride:acetone (80:20).
Shake 20 min and allow mixture to stand 1 min.

sample preparation . ... ... ............... SPE(Solid Phase Extraction)
sample/matrix .. ... .... fresh grass clippings spiked with herbicides at 2 ppm
SPE tubefcartridge .. .. ... ... ... Supelclean LC-5CK, 500 mq/3 mlL (57018)
condition . ............................ 1 mL methylene chloride
sample addition . ....... 2 mL grass extract. Wash with 2 x 2 mL acetonitrile.
aIVing: ze seaosan spemits su Dry packing for 5 min. under nitrogen purge
washing .. Dry packing for 5 min under nitrogen purge; wash with 2 x 2 mL DI water
elifiohipses posmias semmes snemerpees sepasars 15°ML methanol
elliate post-tTediment: «= mes smssyns Wy dilute to 2 mL with DI water
colUMN? sevs mosssne mosmms SUPELCOSIL LC-8-DB, 15 ¢m x 4.6 mm LD,

5 um with quard column (58347)
Mobile Phabes v srmwmres arorpes (A) acetonitrile; (B) water; (45:55, A:B)
(11T 7] (R p— B o4 111 1111
et s e omues msms seswm: mmeer UM
NECHONE aowcmemn armmems asmepws ERame o amorws w005

APplicationENGE ex: somermarns mrommem D wEeEE s & SO9R109
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