(1

[

[3l

[4

[6]

[€l

Bl

[10]

[11]

REFERENCES

Seinfeld, J.H. and Pandis, S.N. Atmospheric chemistry and physics: from air
pollution to climate change. John Wiley & Sons, 2012.

Banos, C.E. and Silva, M. Liquid chromatography-tandem mass spectrometry
for the determination of low-molecular mass aldehydes in human urine.
Journal of Chromatography. B. Analytical technologies in the biomedical and
life sciences 878(7-8) (2010): 653-658.

Rice, RG. Safe Drinking Water: The Impact of Chemicals on a Limited
Resource. Chelsea: Lewis Publishers, 1985.

Larson, RA. Biohazards of Drinking Water Treatment. Chelsea: Lewis
Publishers, 1989.

Langlais, B., Reckhow, D.A., and Brink, D.R. Ozone in Water Treatment:
Application and Engineering. Chelsea: Lewis Publishers, 1991.

Risner, C.H. and Martin, p. Quantitation of formaldehyde, acetaldehyde, and
acetone in sidestream cigarette smoke by high-performance liquid
chromatography. Journal of chromatographic science 32(3) (1994): 76-82.
Buldt, A. and Karst, . [|-Methyl-I-(2,4-dinitrophenyl)hydrazine as a New
Reagent for the HPLC Determination of Aldehydes. Analytical Chemistry 69(17)
(1997): 3617-3622.

Beranek, J., Muggli, DA, and Kubatova, A. Detection limits of electron and
electron capture negative ionization-mass spectrometry for aldehydes
derivatized with 0-(2,3,4,5,6-pentafluorobenzyl)-hydroxylamine hydrochloride.
Journal of the American Society for Mass Spectrometry 21(4) (2010): 592-602.
Alvarez, E.G. and Valcarcel, M. Research into conditions of quantitivity in the
determination of carboniles in complex air matrices by adsorptive solid phase
microextraction. Talanta 77(4) (2009): 1444-1453.

Nicolle, J., Desauziers, V., and Mocho, p. Solid phase microextraction sampling
for a rapid and simple on-site evaluation of volatile organic compounds
emitted from building materials. Journal of chromatography. A 1208(1-2)
(2008): 10-15.

Takeda, ., Wakida, ., Yamane, M., and Higashi, K Analysis of lower aliphatic
aldehydes in water by micellar electrokinetic chromatography with
derivatization to 2,4-dinitrophenylhydrazones. Electrophoresis 15(10) (1994):
1332-1334.



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

53

ardencki, ., Orlita, J., and Namiesnik, J. Comparison of extraction
techniques for gas chromatographic determination of volatile carbonyl
compounds in alcohols. Fresenius' journal of analytical chemistry 369(7-8)
(2001): 661-665.
Pal, R and Kim, KH. Experimental choices for the determination of carbonyl
compounds in air. Journal of Separation Science 30(16) (2007): 2708-2718.
Fernandez-Molina, J.M. and Silva, M. Improved solid-phase extraction/micellar
procedure for the derivatization/preconcentration of benzaldehyde and
methyl derivatives from water samples. Talanta 85(1) (2011): 449-454.
Banos, C.E. and Silva, M. Comparison of several sorbents for continuous in situ
derivatization and preconcentration of low-molecular mass aldehydes prior to
liquid chromatography-tandem mass spectrometric determination in water
samples. Journal of chromatography. A 1216(38) (2009): 6554-6559.
Takeda, K, Katoh, ., Nakatani, N., and Sakugawa, H. Rapid and highly sensitive
determination of low-molecular-weight carbonyl compounds in drinking water
and natural water by preconcentration HPLC with 2,4-dinitrophenylhydrazine.
Analytical sciences 22(12) (2006): 1509-1514.
Xu, H., et al. A novel solid-phase microextraction method based on polymer
monolith frit combining with high-performance liquid chromatography for
determination of aldehydes in biological samples. Analvtica Chimica Acta
690(1) (2011): 86-93.
Matsumoto, K, Kawai, ., and Igawa, M. Dominant factors controlling
concentrations of aldehydes in rain, fog, dew water, and in the gas phase.
Atmospheric Environment 39(38) (2005): 7321-7329.
Cancho, B, Ventura, F, and Galceran, M.T. Determination of aldehydes in
drinking water using pentafluorobenzylhydroxylamine derivatization and solid-
phase microextraction. Journal of Chromatography A 943(1) (2002): 1-13.
Basheer, ¢, Pavagadhi, ., Yu, H. Balasubramanian, R, and Lee, HK
Determination of aldehydes in rainwater using micro-solid-phase extraction
and high-performance liquid chromatography. Journal of Chromatography A
1217(41) (2010): 6366-6372.
Zhang, H.-J.,, Fluang, J.-F., Wang, H., and Feng, Y.-Q. Determination of low-
aliphatic aldehyde derivatizatives in human saliva using polymer monolith
microextraction coupled to high-performance liquid chromatography.
Analvtica Chimica Acta 565(2) (2006): 129-135.



[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Namera, A., Nakamoto, A., Saito, T., and Miyazaki, . Monolith as a new
sample preparation material: recent devices and applications. Journal of
Separation Science 34(8) (2011): 901-924.

Huang, Z.-M., Zhang, Y.Z., Kotaki, M., and Ramakrishna, . A review on polymer
nanofibers by electrospinning and their applications in nanocomposites.
Composites Science and Technology 63(15) (2003): 2223-2253.

Wannatong, L, Sirivat, A., and Supaphol, p. Effects of solvents on electrospun
polymeric fibers: preliminary study on polystyrene. Polymer International
53(11) (2004): 1851-1859.

Yordem, O.S. Papila, M., and Menceloglu, Y.z. Effects of electrospinning
parameters on polyacrylonitrile nanofiber diameter: An investigation by
response surface methodology. Materials & Design 29(1) (2008): 34-44.
Mottaghitalab, V. and Haghi, A. A study on electrospinning of polyacrylonitrile
nanofibers. Korean Journal of Chemical Engineering 28(1) (2011): 114-118.
Chigome, . and Torto, N. Electrospun nanofiber-based solid-phase extraction.
TrAC Trends in Analytical Chemistry 38(0) (2012): 21-31.

Xu, Q., et al. Electrospun Nylon6 Nanofibrous Membrane as SPE Adsorbent for
the Enrichment and Determination of Three Estrogens in Environmental Water
Samples. Chromatographia 71(5-6) (2010): 487-492.

Xu, Q. Yin, X, , - Wang, M., Wen, Z, and Gu, Z Determination of
phthalate esters in water samples using Nyloné nanofibers mat-based solid-
phase extraction coupled to liquid chromatography. Microchimica Acta 168(3-
4) (2010): 267-275.

, S.-Y., et al. Determination of Bisphenol A in Plastic Bottled Drinking Water
by High Performance Liquid Chromatography with Solid-membrane Extraction
Based on Electrospun Nylon 6 Nanofibrous Membrane. Journal of Analytical
Chemistry 38(4) (2010): 503-507.

Kim, J.-S. and Reneker, D.H. Polybenzimidazole nanofiber produced by
electrospinning. Polymer Engineering & Science 39(5) (1999): 849-854.
Bhardwaj, N. and Kundu, s.c. Electrospinning: a fascinating fiber fabrication
technique. Biotechnology advances 28(3) (2010): 325-347.

Larsen, G., Velarde-Ortiz, R, Minchow, K. Barrero, A, and Loscertales, 1.G. A
method for making inorganic and hybrid (organic/inorganic) fibers and vesicles
with diameters in the submicrometer and micrometer range via sol-gel
chemistry and electrically forced liquid jets. Journal of the American
Chemical Society 125(5) (2003): 1154-1155.



[4

[3]

[36]

[37]

[

[39]

[40]

[41]

[42]

[43]

[44]

[45]

55

Rohner, T.C., Lion, N. and Girault, H.H. Electrochemical and theoretical
aspects of electrospray ionisation. Physical Chemistry Chemical Physics 6(12)
(2004): 3056.

Hohman, M.M., Shin, M., Rutledge, G., and Brenner, M.p. Electrospinning and
electrically forced jets. E stability theory. Physics of Fluids (1994-present) 13(8)
(2001): 2201-2220.

Dong, H, Nyame, V.  MacDiarmid, AG.,, and Jones, W.E
Polyaniline/poly(methyl methacrylate) coaxial fibers: The fabrication and
effects of the solution properties on the morphology of electrospun core
fibers. Journal of Polymer Science Part B: Polymer Physics 42(21) (2004): 3934-
3942.

Ramakrishna, . An introduction to Electrospinning and Nanofibers. World
Scientific, 2005.

Elaghi, AK. and Akbari, M. Trends in electrospinning of natural nanofibers.
phvsica status solidi () 204(6) (2007): 1830-1834.

Elohman, M.M., Shin, M., Rutledge, G., and Brenner, M.p. Electrospinning and
electrically forced jets. Il Applications. Physics of Fluids (1994-present) 13(8)
(2001): 2221-2236.

Elennion, M.c. Solid-phase extraction: method development, sorbents, and
coupling with liquid chromatography. Journal of chromatography. A 856(1-2)
(1999): 3-54.

Rodriguez-Mozaz, ., Lopez de Alda, M.J., and Barcelo, . Advantages and
limitations of on-line solid phase extraction coupled to Iliquid
chromatography-mass spectrometry technologies versus biosensors for
monitoring of emerging contaminants in water. Journal of chromatography. A
1152(1-2) (2007): 97-115.

Liska, I Fifty years of solid-phase extraction in water analysis-historical
development and overview. Journal of chromatography. A 885(1-2) (2000): 3-
16.

Chigome, ., Darko, G., and Torto, N. Electrospun nanofibers as sorbent
material for solid phase extraction. Analyst 136(14) (2011): 2879-2889.
Schwarzenbach, R.P., Gschwend, P.M., and Imboden, D.M. General Topic and
Overview. Environmental Organic Chemistry. John Wiley & Sons, Inc., 2005.
Bahl, B.S., Tuli, G.D., and Bahl, A. Essentials of Physical Chemistry. . Chand
Limited, 2000.



[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

56

Fraissard, J.p. Physical Adsorption: Experiment. Theory, and Applications.
Kluwer Academic Publishers, 1997.

Goss, K.U. and Schwarzenbach, Rp. Linear free energy relationships used to
evaluate equilibrium partitioning of organic compounds. Environmental
Science & Technology 35(1) (2001): 1-9.

McEldowney, . Toxicity reduction in industrial effluents. Edited by Perry
Lankford and . Wesley Eckenfelder, Jr. Van Nostrand Reinhold, New York,
1990, 350 pp., price: £39.00. [1SBN0442002343. Journal of Chemical
Technology & Biotechnology 53(1) (1992): 117-118.

Crittenden, B. and Thomas, WJ. Adsorption Technology & Design. Elsevier
Science, 1998.

Mitra, . Sample Preparation Techniques in Analytical Chemistry. Wiley, 2004.
Frit, Js. and Macka, M. Solid-phase trapping of solutes for further
chromatographic or electrophoretic analysis. Journal of chromatography. A
902(1) (2000): 137-166.

Poole, C.F., Gunatilleka, A.D., and Sethuraman, R Contributions of theory to
method development in solid-phase extraction. Journal of chromatography. A
885(1-2) (2000): 17-39.

Riekkola, M.L. Editorial on "Potential of nanoparticles in sample preparation”

by R Lucena, BM. Simonet, . Cardenas and M. Valcarcel. Journal of
chromatography. A 1218(4) (2011): 619.
Chen, L.Q., Kang, X.J., , J., Deng, JJ., Gu, Z.Z., and Lu, Z.H. Application of

nanofiber-packed SPE for determination of salivary-free cortisol using
fluorescence precolumn derivatization and HPLC detection. Journal of
Separation Science 33(15) (2010): 2369-2375.

Bagheri, EL, Ayazi, z., Aghakhani, A.,, and Alipour, N. Polypyrrole/polyamide
electrospun-based sorbent for microextraction in packed syringe of
organophosphorous pesticides from aquatic samples. Journal of Separation
Science 35(1) (2012): 114-120.

Thurman, E.M. and Snavely, K Advances in solid-phase extraction disks for
environmental chemistry. Trends in Analytical Chemistry 19(1) (2000): 18-26.
Lindsay, ., Barnes, J.,, and ACOL. High Performance Liquid Chromatography.
Wiley, 1992.

Gupta, M., Jain, A, and Verma, KK. Salt-assisted liquid-liquid microextraction
with water-miscible organic solvents for the determination of carbonyl



[59]

[60]

[61]

[62]

[63]

[64]

[65]

57

compounds by high-performance liquid chromatography. Talanta 80(2) (2009):
526-531.

Lengyel, J., Kalasz, H., Szarvas, T., Peltz, c., and Szarkane-Bolehovszky, A
HPLC analysis of metabolically produced formaldehyde. Journal of
chromatographic science 41(4) (2003): 177-181.

stafiej, A., Pyrzynska, K., Ranz, A., and Lankmayr, E. Screening and optimization
of derivatization in heating block for the determination of aliphatic aldehydes
by HPLC. Journal of biochemical and biophysical methods 69(1-2) (2006): 15-
24,

Sachin, SK., Tambe, S.T., Grampurohit, N.D., and Gaikwad, D.D. REVIEW
ARTICLE ON: CHEMICAL IMPORTANCE OF BRADY'S REAGENT. International
Journal of Research in Pharmacy and Chemistry 2(4) (2012): 1086-1092.

Ziabari, M., Mottaghitalab, V., and Haghi, A.K. Application of direct tracking
method for measuring electrospun nanofiber diameter. Brazilian Journal of
Chemical Engineering 26 (2009): 53-62.

Uchiyama, ., Inaba, Y., and Kunugita, N. Derivatization of carbonyl
compounds with  2,4-dinitrophenylhydrazine and their subsequent
determination by high-performance liquid chromatography. Journal of
chromatography. B. Analytical technologies in the biomedical and life
sciences 879(17-18) (2011): 1282-1289.

Kempter, ¢, Biildt, A, and Karst, . Workplace monitoring of oximes using 2,4-
dinitrophenylhydrazine-coated silica gel cartridges and liquid chromatography.
Analvtica Chimica Acta 388(1-2) (1999): 181-186.

Zhang, H.-J., Huang, J.-F., Lin, B, and Feng, Y.-Q. Polymer monolith
microextraction with in situ derivatization and its application to high-
performance liquid chromatography determination of hexanal and heptanal
in plasma. Journal of Chromatography A 1160(1-2) (2007): 114-119.



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



59

Analysis of aldehydes-DNPH by HPLC

this research, DNPH and aldehydes-DNPH were analyzed by HPLC technique.
Five aldehyde species were studied including formaldehyde, acetaldehyde, propanal,
butanal and hexanal. The aldehydes analysis was achieved within 30 min. The
calibration curves of aldehydes were obtained by using the standard solutions of
aldehydes-DNPH. The x-axis is time separation and the y-axis is absorption units of

analytes as shown in Figure A-l and Figure A-2.
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Figure A-1 HPLC chromatogram of the DNPH analysis from membrane coating.
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Figure A-2 HPLC chromatogram of the aldehydes-DNPH analysis at 1 mg/L.
Identification of peaks: (1) DNPH, (2) formaldehyde-DNPH,
(3) acetaldehyde-DNPH, (4) propanal-DNPH, (5) butanal-DNPH
and (6) hexanal-DNPH.
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this study, five different concentrations of the aldehydes standard solutions
were analyzed to prepare the calibration curve, which were 0.10, 0.30, 0.50, 0.80 and
1.00 mg/L. The calibration curve of aldehydes had a good linearity which had the
equation and R2as shown in Table A-I.

Table A-l Equation and R2value of calibration curve for aldehydes.

Reagent Equation R2
formaldehyde y =544371X - 10938 R2 =0.9990
acetaldehyde y =306457X - 2590 R2 =0.9988

propanal y =271705X - 8940 R2 =0.9992

butanal y =165188x+ 293 R2 =0.9988

hexanal y =77931X - 5356 R2 =0.9966
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Hexanal-DWPH derivative
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Figure A-3 Calibration curve of aldehydes-DNPH derivative analysis by HPLC

Table A-2 Peak area of DNPH when coating with different concentration of DNPH in

ACN solvent.
DNPH Peak Area
concentration

in ACN Trial 1 Trial 2 Trial 3 mean s
solvent

100 mg/L 61883 55825 53451 57053 4348
200 mg/L 128414 98463 92863 106580 19115
300 mg/L 143068 136825 139666 139853 3126
400 mg/L 187360 180356 186921 184879 3923

500 mg/L 192579 184632 188148 188453 3982
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Table A-3 Peak area of DNPH when coating with different concentration of DNPH in

water:ACN solvent.

DNPH Peak Area
concentration
) ) ) mean
in water:ACN Trial 1 Trial 2 Trial 3
solvent
100 mg/L 121228 101363 101636 108076 11391
200 mg/L 141945 169524 157464 156311 13826
300 mg/L 219129 231543 232425 227699 7435
400 mg/L 204579 231736 234121 223479 16411
500 mg/L 219105 258551 201972 226543 29014
Table A-4 Peak area of DNPH at various coating rate.
Coating rate Peak Area
- . . . mean
(NLVmin) Trial 1 Trial 2 Trial 3
60 204839 259232 239297 234456 27518
75 247057 216980 237398 233812 15356
100 235128 241073 236799 237667 3066
150 207635 180447 180685 189589 15629

300 159835 144779 139440 148018 10576



Table A-5 Peak area of aldehydes-DNPH-derivatives with different desorption solvent

by using nyloné as the sorbent.

Desorption Peak Area
solvents Reagents Trial 1 Trial 2 Trial 3 mean 3D
formaldehyde 427653 483480 461643 457592 28133
acetonitrile 327058 270846 279335 292413 30302
ACN propanal 194637 237059 211309 214335 21372
butanal 56980 84773 76602 72785 14284
hexanal 39713 25793 35345 33617 7119
formaldehyde 263740 223910 248460 245370 20094
acetonitrile 246914 194721 202102 214579 28245
MeOH propanal 221834 180252 201439 200647 20792
butanal 29524 20515 23980 24673 4544
hexanal 6021 9682 9593 8432 2088
formaldehyde 163289 117822 163960 148357 26446
acetonitrile 107329 152795 133756 126368 22833
Hexane propanal 93846 123552 95577 104325 16674
butanal ND ND ND ND ND
hexanal ND ND ND ND ND

ND: not detected.



Table A-6 Peak area of aldehydes-DNPH-derivatives with different desorption solvent

by using PS as the sorbent.

Desorption Reagents reak free mean SD
solvents Trial 1 Trial 2 Trial 3
formaldehyde 402396 364201 391106 385901 19622
acetonitrile 276844 217940 200145 231643 40144
ACN propanal 146936 105794 110255 120995 22576
butanal 39647 69211 43158 50672 16151
hexanal 15974 23693 26243 21970 5347
formaldehyde 237935 184836 199897 207556 27366
acetonitrile 217743 174579 188649 193657 22013
MeOH propanal 125848 94737 82052 100879 22535
butanal 18588 12456 16041 15695 3081
hexanal 7564 4783 5212 5853 1497
formaldehyde 137932 103258 111559 117583 18105
acetonitrile 97324 89347 97348 94673 4612
Hexane propanal 68302 65218 64729 66083 1937
butanal ND ND ND ND ND
hexanal ND ND ND ND ND

ND: not detected.



Table A-7 Peak area of aldehydes-DNPH-derivatives with different desorption solvent

by using PAN as the sorbent.

Desorption Peak Area
Reagents mean SD

solvents Trial 1 Trial 2 Trial 3

formaldehyde 249584 294738 317302 287208 34481

acetonitrile 204893 174939 199291 193041 15925

ACN propanal 135616 98490 113924 116010 18651
butanal 29589 23793 27831 27071 2972

hexanal 5842 9578 10464 8628 2453
formaldehyde 137827 174993 147461 153427 19288

acetonitrile 103482 148293 133860 128545 22873

MeOH propanal 84732 105926 105538 98732 12126
butanal 8845 11924 8514 9761 1881
hexanal 5023 7292 4893 5736 1349
formaldehyde 90348 97329 92160 93279 3623
acetonitrile 59282 64020 63280 62194 2549
Hexane propanal 37284 48025 51293 45534 7329
butanal ND ND ND ND ND
hexanal ND ND ND ND ND

ND: not detected.



Table A-8 Peak area of aldehydes-DNPH-derivatives with various ACN desorption

volume by using nylon6 as the sorbent.

Desorption

Reagents
volume

formaldehyde
acetonitrile

100 pL propanal

butanal

hexanal
formaldehyde
acetonitrile

200 pL propanal

butanal

hexanal
formaldehyde
acetonitrile

300 pL propanal

butanal

hexanal

Trial 1

427653

327058

194637

56980

39713

208923

179024

89452

29574

10747

137892

93380

41567

10467

5745

Peak Area

Trial 2

483480

270846

237059

84773

25793

263424

207313

97465

33654

13553

94732

84324

37574

14674

6751

Trial 3

461643

279335

211309

76602

35345

271059

184821

97279

31824

12441

95594

99646

38945

13649

6059

mean

457592

292413

214335

72785

33617

247802

190386

94732

31684

12247

109406

92450

39362

12930

6437

28133

30302

21372

14284

7119

33886

14943

4574

2044

1413

24673

7703

2029

2194

515



Table A-9 Peak area of aldehydes-DNPH-derivatives with various ACN desorption

volume by using PS as the sorbent.

Desorption
Reagents
volume

formaldehyde
acetonitrile
100 pL propanal
butanal
hexanal
formaldehyde
acetonitrile
200 pL propanal
butanal
hexanal
formaldehyde
acetonitrile
300 pL propanal
butanal

hexanal

Trial 1

402396

276844

146936

39647

15974

174261

107462

64799

20482

9178

66249

47953

14892

12789

6184

Peak Area

Trial 2

364201

217940

105794

69211

23693

204623

158932

69478

24792

9834

62894

41793

10458

8963

5392

Trial 3

391106

200145

110255

43158

26243

174409

151932

68817

19778

9329

59866

43031

13032

9841

5848

mean

385901

231643

120995

50672

21970

184431

139442

67698

21684

9447

63003

44259

12794

10531

5808

SD

19622

40144

22576

16151

5347

17487

27916

2532

2715

344

3193

3258

2227

2004

398



Table A-10 Peak area of aldehydes-DNPH-derivatives with various ACN desorption

volume by using PAN as the sorbent.

Desorption

Reagents
volume

formaldehyde
acetonitrile
100 pL propanal
butanal
hexanal
formaldehyde
acetonitrile
200 pL propanal
butanal
hexanal
formaldehyde
acetonitrile
300 pL propanal
butanal

hexanal

Trial 1

249584

204893

135616

29589

5842

97832

80746

45895

10685

3872

56929

34674

15783

5865

2964

Peak Area

Trial 2

294738

174939

98490

23793

9578

118925

87464

49646

16932

4274

51793

30463

20467

6359

4067

Trial 3

317302

1992901

113924

27831

10464

94550

81396

48720

14671

4118

55897

34265

20336

6352

4636

mean

287208

193041

116010

27071

8628

103769

83202

48087

14096

4088

54873

33134

18862

6192

3889

SD

34481

15925

18651

2972

2453

13228

.3705

1954

3163

203

2717

2322

2667

283

850
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Table A -1l Peak area of aldehydes-DNPH-derivatives with various extraction rates by

Extraction
rates
(mIVmin)

0.33

0.50

1.00

2.00

Reagents

formaldehyde
acetonitrile
propanal
butanal
hexanal
formaldehyde
acetonitrile
propanal
butanal
hexanal
formaldehyde
acetonitrile
propanal
butanal
hexanal
formaldehyde
acetonitrile
propanal
butanal

hexanal

using nylon6 as the sorbent.

Trial 1

475252
308421
228302
68250
29793
401732
258563
197544
68435
29743
427653
307058
194637
68980
35713
249794
163723
150891
55423

20782

Peak Area

Trial 2

427825
257342
198776
72429
35782
452145
308676
235562
72452
32643
483480
270846
227059
72773
30793
317932
180241
161384
61385
25421

mean
Trial 3

451384 451487
283972 283245
204611 210563
72147 70942
33095 32890
487756 447211
289747 285662
203299 212135
70505 70464
33335 31907
461643 457592
299335 292413
221309 214335
76602 72785
34345 33617
316635 294787
191674 178546
164260 158845
58590 58466
25050 23751

m vo»i

23714
25547
15637
2336
3000
43224
25305
20491
2009
1906
28133
19073
17300
3811
2540
38970
14052
7037
2983
2578

— IEjLL«25sa_
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Table A-12 Peak area of aldehydes-DNPH-derivatives with various extraction rates by

using PS as the sorbent.

Extraction Peak Area
rates Reagents mean
(mL/min) Trial 1 Trial 2 Trial 3

formaldehyde 358824 402582 384729 382045 22002
acetonitrile 218853 268294 209819 232322 31478
0.33 propanal 104782 138474 121427 121561 16846
butanal 48260 53785 52224 51423 2848

hexanal 17432 24462 19474 20456 3616
formaldehyde 385205 359254 389928 378129 16516
acetonitrile 248927 204382 229593 227634 22337

0.50 propanal 147932 105356 101333 118207 25821
butanal 53785 48279 48374 50146 3152

hexanal 21583 17436 19427 19482 2074
formaldehyde 402396 364201 391106 385901 19622
acetonitrile 256844 217940 220145 231643 21853

1.00 propanal 146936 105794 110255 120995 22576
butanal 48647 54211 49158 50672 3075

hexanal 18974 21693 25243 21970 3144
formaldehyde 228943 274939 241303 248395 23804
acetonitrile 124894 174324 179708 159642 30213

2.00 propanal 99753 127437 98103 108431 16480

butanal 41775 48726 46818 45773 3591

hexanal 9735 13795 10196 11242 2223
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Table A-13 Peak area of aldehydes-DNPH-derivatives with various extraction rates by

using PAN as the sorbent.

Extraction Peak Area
rates Reagents mean SD
(miymin) Trial 1 Trial 2 Trial 3

formaldehyde 305285 268352 274202 282613 19851
acetonitrile 248371 179525 172881 200259 41798
0.33 propanal 146362 98525 98136 114341 27732
butanal 28542 21654 30519 26905 4654

hexanal 8365 6843 8561 7923 940
formaldehyde 317936 279524 273779 290413 24008
acetonitrile 228052 187255 170377 195228 29653
0.50 propanal 138725 108452 103958 117045 18909
butanal 29041 24857 27219 27039 2098

hexanal 7962 6845 7660 7489 578
formaldehyde 249584 294738 317302 287208 34481
acetonitrile 204893 174939 199291 193041 15925

1.00 propanal 135616 98490 113924 116010 18651
butanal 29589 23793 27831 27071 2972

hexanal 7842 9578 8464 8628 880
formaldehyde 174583 218360 164847 185930 28504
acetonitrile 97532 119552 90806 102630 15036

2.00 propanal 86359 91775 90558 89564 2842
butanal 14086 18435 18155 16892 2434

hexanal 5927 6829 6711 6489 490
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