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Figure 1 Novel gas chromatographic stationary phases covered in this article (color online).
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Figure 2 PCL column for separations of the BTEX mixture and
testing the isomer impurities in the product of o-xylene. Peaks: B,
benzene; T, toluene; E, ethylbenzene; p-, p-xylene; m-, m-xylene and o-
xylene (color online).
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Figure 3 Separation mechanism for the TP-2IL stationary phase
(color online).
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to analysis of the essential oil from the leaf of Artemisiae argyil (color
online).
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Table 1 Main analytes resolved by the stationary phases covered in this article

e THEG YA Sk
pep  GrobBUR: HSTHOMC R, BN RN BN CHOR. CHCRWR AT o

AR
EREAY DPCL Grobififl; & FMMAR(THE. Pebe. Wl 2%, &, TEES) [9]
r P3HT Grobi il MBS B HIRCERY . BdE. =23 (L7 ek [10]
appG  GOORU ST R, Hm GUERM. R BRI SRR T

PSRRI SR I R
PQ ERRHKCEE . “HRIE. BRI SEE. STERS) 126]
TQPP (B AESI(CA. Bk . SRR, TR, HUE. SHES) [27]
TP2IL BRSHBCORIG . TN ORI T SR, R, ) [28]
TP-31m BRFHRCRR. IR, IR, KB, RN TRIES) [29]
R i =

IRRRUER L Grobwbil IOMBSHOMIR A SRS 2R, W, SR, Boke, TR:

R
ppcL  BFSHWIRCEE, SOK. S, TR, WRL CRER. ER. SRER S

U, THOE. K. KB bR LR

TP-PEG BRFURCRRRG R SUPR, HB Chess); BRI [33]

4 Ba5REY

AT AR RALFEIR T S VIR
A A1 A (BT R S 7 B A RE S5 5 T R et
J&. &txt H T GCIH & AH R A A AR 1), 3RAT T it
WEIL 7 2 Fop B [ e MR R SR A e LG, 15
Ve BRI VO S5 R —E LSS, Dkl R i
AR RS AL TR SRS, BEIR IR S Wim B B B AL Rk
HLRE NS W] B e [ A AR R, T DASEEILN
A BRI L 0 M R EL R 0 B I S . A 2 [ A

S5 3k

D9 — 2 21 € i ] R A B A ORI 70 2 1) AP
W70, = YRS IR AN 51 ON AT BLR I R e [ E A PR 2%
LML BARENMIRY R, RE N
IR 25 A it 2 73 1 73 B D00 R S ) [ A Sk
ILEER, WEFURIE IS SO A RMR 2, (B T3 E
A B 1 3 W R 55 i AT BR 1) 17— 2844 R N GC
1 5 A FAY ISP o0 €% 3 A7 0 10 A, WF 9 e i 4
43 BV BE e R I A K (R AR T € i A
FC~ 2 H 2 I B R AR o il B R R A &
ERERO

1 FuR. Introduction to Chromatographic Analysis. 2nd Ed. Beijing: Chemical Industry Press, 2009 (in Chinese) [{#35 4%, (i 3 ATRE1E. 55 5.

b5t Tl AR A, 2009]

2 Liu H. Methods and Applications of Gas Chromatography. 2nd Ed. Beijing: Chemical Industry Press, 2009 (in Chinese) [ XI5 g, SAH i 5 7%

KR B8 AR AER: s ok AL, 2009]

3 Qi M. Gas Chromatographic Analyses and Applications. 2nd Ed.. Beijing: Science Press, 2018 (in Chinese) [F¥55 ¥, KA i 47 LS. 58

ZRR. b BEE R, 2018)

4 He Y, Qi M. Chin J Chromatogr, 2020, 38: 409—413 (in Chinese) [Fl7KkFf, 537, i, 2020, 38: 409-413]
5 Ma C, Huang Y, Wang Y, Chen X. Sci Sin-Chim, 2016, 46: 309315 (in Chinese) [, ¥, Fulln, Rk, | E R (L2, 2016, 46:

309-315]

6 HanF, Liu Q, Xie K, Miao H, Wu Y. Sci Sin-Chim, 2014, 44: 389-394 (in Chinese) [Ei#4, X, IR} T, Sk 7. th ERFE: L2, 2014, 44:

389-394]

1148


https://doi.org/10.1360/N032015-00191
https://doi.org/10.1360/032013-26

hEBNE: b 2020 4 & 50 5

5509 3

Sholl DS, Lively RP. Nature, 2016, 532: 435-437

Peng J, Zhang Y, Yang X, Qi M. J Chromatogr A, 2016, 1466: 148-154

Peng J, Shi Y, Yang Z, Qi M, Wang F. J Chromatogr A, 2016, 1466: 129-135
Peng J, Qi M. J Chromatogr A4, 2018, 1569: 186-192

Xiong X, Qi M. J Chromatogr A, 2020, 1612: 460627

Fan J, Qi M, Fu R, Qu L. J Chromatogr A4, 2015, 1399: 74-79

Zheng Y, Qi M, Fu R. J Chromatogr A4, 2016, 1454: 107-113

Zheng Y, Han Q, Qi M, Qu L. J Chromatogr A, 2017, 1496: 133—-140

Yang X, Li C, Qi M, Qu L. J Chromatogr A4, 2016, 1460: 173—180

Xiong X, Qi M. J Chromatogr A, 2018, 1567: 191-197

Liang X, Hou X, Chan J, Guo Y, Hilder EF. Trends Anal Chem, 2018, 98: 149-160
Sun T, Ji N, Qi M, Tao Z, Fu R. J Chromatogr A, 2014, 1343: 167-173

Sun T, Qi M, Fu R. J Sep Sci, 2015, 38: 821-824

Zhang Y, Qi M, Fu R. RSC Adv, 2016, 6: 36163-36170

Wang Y, Qi M, Fu R. RSC A4dv, 2015, 5: 76007-76013

Qian H, Yang C, Yan X. Nat Commun, 2016, 7: 12104

Xie S, Zhang J, Fu N, Wang B, Chen L, Yuan LM. Anal Chim Acta, 2016, 903: 156-163
Qian H, Yang C, Wang W, Yang C, Yan X. J Chromatogr A, 2018, 1542: 1-18
Chen J, Huang Y, Wei X, Lei X, Zhao L, Guan M, Qiu H. Chem Commun, 2019, 55: 10908—10911
Yang X, Han Y, Qi M, Chen C. J Chromatogr A4, 2016, 1445: 135-139

Yang Y, Wang Q, Qi M, Huang X. Anal Chim Acta, 2017, 988: 121-129

Yu L, He J, Qi M, Huang X. J Chromatogr A, 2019, 1599: 239-246

He J, Yu L, Huang X, Qi M. J Chromatogr A4, 2019, 1599: 223-230

He J, Qi M. Chin Chem Lett, 2019, 30: 1415-1418

Yuan Q, Qi M. J Chromatogr A4, 2020, 1621: 461084

Shi T, Qi M, Huang X. J Chromatogr A, 2020, 1614: 460714

He Y, Qi M. J Chromatogr A4, 2020, 1618: 460928

Lv Q, Feng S, Jing L, Zhang Q, Qi M, Wang J, Bai H, Fu R. J Chromatogr A4, 2016, 1454: 114-119
Zhang Q, Qi M, Wang J. J Chromatogr A, 2017, 1525: 152-160

Wang M, Yang Y, Qi M, Wang J. J Chromatogr A, 2017, 7: 44665-44672

Yang Y, Qi M, Wang J. J Chromatogr A4, 2018, 1578: 67-75

Yang Y, Chang Z, Yang X, Qi M, Wang J. Anal Chim Acta, 2018, 1016: 69-77

Hardy JG, Mouser DJ, Arroyo-Curras N, Geissler S, Chow JK, Nguy L, Kim JM, Schmidt CE. J Mater Chem B, 2014, 2: 6809-6822

Perdigdo LMA, Champness NR, Beton PH. Chem Commun, 2006, 53: 538-540

Persson NE, Chu PH, McBride M, Grover M, Reichmanis E. Acc Chem Res, 2017, 50: 932-942

Mun S, Park Y, Lee YEK, Sung M. Langmuir, 2017, 33: 13554-13560

Fathalla M, Lawrence CM, Zhang N, Sessler JL, Jayawickramarajah J. Chem Soc Rev, 2009, 38: 1608—1620
Muhabie A, Cheng C, Huang J, Liao Z, Huang S, Chiu C, Lee D. Chem Mater, 2017, 29: 8513-8520

Han Y, Meng Z, Ma Y, Chen C. Acc Chem Res, 2014, 47: 2026-2040

Zhang G, Li P, Meng Z, Wang H, Han Y, Chen C. Angew Chem Int Ed, 2016, 55: 5304-5308

1149


https://doi.org/10.1038/532435a
https://doi.org/10.1016/j.chroma.2016.09.005
https://doi.org/10.1016/j.chroma.2016.08.070
https://doi.org/10.1016/j.chroma.2018.07.047
https://doi.org/10.1016/j.chroma.2019.460627
https://doi.org/10.1016/j.chroma.2015.04.030
https://doi.org/10.1016/j.chroma.2016.05.073
https://doi.org/10.1016/j.chroma.2017.03.060
https://doi.org/10.1016/j.chroma.2016.07.029
https://doi.org/10.1016/j.chroma.2018.07.008
https://doi.org/10.1016/j.trac.2017.11.008
https://doi.org/10.1016/j.chroma.2014.03.084
https://doi.org/10.1002/jssc.201400876
https://doi.org/10.1039/C6RA05290H
https://doi.org/10.1039/C5RA15020E
https://doi.org/10.1038/ncomms12104
https://doi.org/10.1016/j.aca.2015.11.030
https://doi.org/10.1016/j.chroma.2018.02.023
https://doi.org/10.1039/C9CC05307G
https://doi.org/10.1016/j.chroma.2016.04.002
https://doi.org/10.1016/j.aca.2017.07.070
https://doi.org/10.1016/j.chroma.2019.04.033
https://doi.org/10.1016/j.chroma.2019.04.018
https://doi.org/10.1016/j.cclet.2019.03.008
https://doi.org/10.1016/j.chroma.2020.461084
https://doi.org/10.1016/j.chroma.2019.460714
https://doi.org/10.1016/j.chroma.2020.460928
https://doi.org/10.1016/j.chroma.2016.05.075
https://doi.org/10.1016/j.chroma.2017.10.028
https://doi.org/10.1016/j.chroma.2018.09.058
https://doi.org/10.1016/j.aca.2018.01.048
https://doi.org/10.1039/C4TB00355A
https://doi.org/10.1039/B514389F
https://doi.org/10.1021/acs.accounts.6b00639
https://doi.org/10.1021/acs.langmuir.7b02466
https://doi.org/10.1039/b806484a
https://doi.org/10.1021/acs.chemmater.7b03426
https://doi.org/10.1021/ar5000677
https://doi.org/10.1002/anie.201600911

AN H A TR kUM i (8] 52 AR B E 7T it i

Selective stationary phases for gas chromatographic analyses
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Abstract: Capillary gas chromatography (CGC) is characteristic of powerful separation efficiency and high sensitivity
and has found wide use in analysis of complex samples in various fields. Developing highly selective stationary phases
has been the key to achieve good separation of diverse components in complex samples. This article summarizes recent
progress of selective GC stationary phases made in our group, mainly involving chain-type polymeric stationary phases
and iptycene-based stationary phases. At the end, future perspectives in the research and development of selective GC
stationary phases are discussed.
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