740 MTS Publications

Publications that Reference the 740 Membrane Test System (MTS)

1. Abouzari-Lotf, E., Zakeri, M., Nasef, M. M., Miyake, M., Mozarmnia, P., Bazilah, N. A,,
Emelin, N. F., and Ahmad, A. "Highly durable polybenzimidazole composite membranes
with phosphonated graphene oxide for high temperature polymer electrolyte membrane
fuel cells.” Journal of Power Sources, 412, 238-245 (2019).

2. Abdiani, M., Abouzari-Lotf, E., Ting, T. M., Nia, P. M., Sha'rani, S. S., Shockravi, A., and
Ahmad, A. "Novel polyolefin based alkaline polymer electrolyte membrane for
vanadium redox flow batteries.” Journal of Power Sources, 424, 245-253 (2019).

3. Sha'rani, S. S., Abouzari-Lotf, E., Nasef, M. M., Ahmad, A., Ting, T. M., and Ali, R. R.
"Improving the redox flow battery performance of low-cost thin polyelectrolyte
membranes by layer-by-Layer Surface assembly." Journal of Power Sources, 413, 182-
190 (2019).

4. Ziv, N.and D. R. Dekel, "A practical method for measuring the true hydroxide
conductivity of anion exchange membranes,"” Electrochemistry Communications, 88,
109-113 (2018)

5. Kim, J.-D., Ghil, L.-J., and Ohira, A. "Annealing Effect of Nafion-propyl-1,2,3-triazole
Membrane by Autoclave Solution Processing." ECS Transactions, 85(13), 943-959
(2018).

6. Singh, B., Devi, N., Srivastava, A. K., Singh, R. K., Song, S.-J., Krishnan, N. N.,
Konovalova, A., and Henkensmeier, D. "High temperature polymer electrolyte
membrane fuel cells with Polybenzimidazole-Ceo.9Gdo.1P207 and polybenzimidazole-
Ceo.9Gdo.1P207-graphite oxide composite electrolytes.” Journal of Power Sources, 401,
149-157 (2018).

7. Yeager, G. W., Krishnan, L., Early, T. A., Zhang, T. C., and LaTorre, M. R. "Novel
Polybenzimidazole-Phosphoric Acid Membranes for Fuel Cell Applications.” ECS
Transactions, 50(2), 1179-1191 (2012).

8. Singh B., Duong N.M.H., Henkensmeier D., Jang J.H., Kim H.J., Han J. and Nam S.W.,
"Influence of Different Side-groups and Cross-links on Phosphoric Acid Doped Radel-
based Polysulfone Membranes for High Temperature,” Electrochimica Acta, 224, 306-
313 (2017)

9. Atanasov V., Oleynikov A., Xia J., Lyonnard S. and Kerres J., "Phosphonic acid
functionalized poly(pentafluorostyrene) as polyelectrolyte membrane for fuel cell
application,” Journal of Power Sources, 343, 364—372 (2017)

10. Zhang Y., Kim J.-D. and Miyatake K., "Effect of thermal crosslinking on the properties
of sulfonated poly(phenylene sulfone)s as proton conductive membranes,” Journal of
Applied Polymer Science, 133, 8 (2016)

11. Yoo J., Jang H., Sutradhar S.C., Ha J., Choi K., Ryu T., Yang H., Yoon S. and Kim W.,
"Synthesis of sulfonated poly(diketonephenylene)s containing dibenzoyl moiety via
Ni/Zn catalyst,” International Journal of Hydrogen Energy, (2016)

Scribner Associates, Inc. 1 rev. F, 6/2019



740 MTS Publications

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Shiyan Feng, Kazunari Sasaki and Nishihara M., "Effect of Sulfonation Level on
Sulfonated Aromatic Poly(ether sulfone) Membranes as Polymer Electrolyte for High-
Temperature Polymer Electrolyte Membrane Fuel Cells,” Macromolecular Chemistry
and Physics, 217, 2692—2699 (2016)

Kim J.-D. and Ghil L.-J., "Annealing effect of highly sulfonated polyphenylsulfone
polymer,"” International Journal of Hydrogen Energy, 41, 11794—11800 (2016)

JinL.,Jang H., Yoo J., Ha J., Choi K., Ryu T., Lee S. and Kim W., "Studies of Grafted
and Sulfonated Spiro Poly(isatin-ethersulfone) Membranes by Super Acid-Catalyzed
Reaction," Polymers, 8, 11 (2016)

Jang H., Sutradhar S.C., Yoo J., Ha J., Pyo J., Lee C., Ryu T. and Kim W., "Synthesis and
Characterization of Sulfonated Poly(Phenylene) Containing a Non-Planar Structure and
Dibenzoyl Groups,” Energies, 9, 11 (2016)

Jang H., Lee S., Ha J., Choi K., Ryu T., Kim K., Jeon H.-S. and Kim W., "Preparation and
Characterization of Tetra-Imidazolium Hydroxide Polyphenylene Membranes via Nickel
Catalyzed C—C Coupling Polymerization,” Energies, 9, 10 (2016)

Jang H., Hossain M.A., Sutradhar S.C., Ahmed F., Choi K., Ryu T., Kim K. and Kim W.,
"Anion conductive tetra-sulfonium hydroxides poly(fluorenylene ether sulfone)
membrane for fuel cell application,” International Journal of Hydrogen Energy, In
Press, Available online 28 October 2016 (2016)

Jang H., Hong T., Yoo J., Pyo J., Ha J., Lee C., Choi K., Ryu T., Kim W. and Jeon H.-S.,
"The sulfonated poly(phenylene) membranes containing multi-phenylrings prepared by
nickel catalyst,” Journal of Industrial and Engineering Chemistry, 37, 131-136 (2016)

Jang H., Ha J., Yoo J., Pyo J., Lee C., Ryu T., Choi K. and Kim W., "Synthesis and
property of sulfonated poly(methylisatin biphenylene) containing diphenyl ether by
polyhydroalkylation reaction,” International Journal of Hydrogen Energy, 41, 10466—
10472 (2016)

Hossain M.A., Jang H., Sutradhar S.C., Ha J., Yoo J., Lee C., Lee S. and Kim W., "Novel
hydroxide conducting sulfonium-based anion exchange membrane for alkaline fuel cell
applications,” International Journal of Hydrogen Energy, 41, 10458—10465 (2016)

Christiani L., Sasaki K. and Nishihara M., "Development of Charge-Transfer Complex
Hybrid Films as Polymer Electrolyte Membrane for High Temperature PEFC
Operation,” Macromolecular Chemistry and Physics, 217, 654-663 (2016)

Bayer T., Cunning B.V., Selyanchyn R., Daio T., Nishihara M., Fujikawa S., Sasaki K. and
Lyth S.M., "Alkaline anion exchange membranes based on KOH-treated multilayer
graphene oxide," Journal of Membrane Science, 508, 51-61 (2016)

Bayer T., Bishop S.R., Perry N.H., Sasaki K. and Lyth S.M., "Tunable Mixed
lonic/Electronic Conductivity and Permittivity of Graphene Oxide Paper for
Electrochemical Energy Conversion,” ACS Applied Materials & Interfaces, 8, 11466—
11475 (2016)

An D., Wu B., Zhang G., Zhang W. and Wang Y., "Gradiently crosslinked polymer
electrolyte membranes in fuel cells,” Journal of Power Sources, 301, 204—209 (2016)

Scribner Associates, Inc. 2 rev. F, 6/2019



740 MTS Publications

25.

Morandi C.G., Peach R., Krieg H.M. and Kerres J., "Novel imidazolium-functionalized
anion-exchange polymer PBI blend membranes,” Journal of Membrane Science, 476,
256-263 (2015)

26.Shi, S., Dursch, T. J., Borup, R. L., Weber, A. Z., and Kusoglua, A. "Effect of

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Hygrothermal Ageing on PFSA ionomers’ Structure/Property Relationship.” ECS
Transactions, 69(17), 1017-1025 (2015).

Mendoza-Reyes L.G., Gutiérrez-Sanchez A., Ruiz-Segura J.C., Monroy-Barreto M.,
Aguilar J.C., Miguel E.R.d.S. and Gyves J.d., "Crosslinking effects on hybrid organic—
inorganic proton conducting membranes based on sulfonated polystyrene and
polysiloxane," Polymers for Advanced Technologies, 27, (2015)

LimY., LeeS.,Jang H., Yoo J., Ha J., Ju H., Hong T. and Kim W., "New multi-
phenylene polymer electrolyte containing hexabenzocoronene interior for PEMFC,"
International Journal of Hydrogen Energy, 40, 1316—1323 (2015)

LimY., Lee S., Jang H., Hossain M.A., Choi S., Cho Y., Lim J. and Kim W., "Synthesis
and characterization of pendant propane sulfonic acid on phenylene based copolymers
by superacid-catalyzed reaction,” Renewable Energy, 79, 85—90 (2015)

Lee S., LimY.,Jeon Y., Hossain M.A., Jang H., Cho Y. and Kim W.-G., "Synthesis and
properties of sulfonated poly(N-methylisatin-biphenylene) proton exchange membrane
by superacid-catalyzed polymerization,” International Journal of Hydrogen Energy,
40, 5390-5395 (2015)

Lee S., LimY., Hossain M.A., Jang H., Jeon Y., Lee S., Jin L. and Kim W., "Synthesis
and properties of grafting sulfonated polymer containing isatin by super acid-catalyzed
polyhydroxyalkylation reaction for PEMFC," Renewable Energy, 79, 72-77 (2015)

Kerres J. and Atanasov V., "Cross-linked PBI-based high-temperature membranes:
Stability, conductivity and fuel cell performance,” International Journal of Hydrogen
Energy, 40, 14723-14735 (2015)

Jang H., Hossain A., Lee S., Yoo J., Kim K. and Kim W., "Synthesis and Characterization
of Imidazolium Linear Bisphenol Polycarbonate Hydroxides for Anion Exchange
Membrane," Journal of Nanoscience and Nanotechnology, 15, 8842-8848 (2015)

Jang H., Hong T., Yoo J., Lee S., Pyo J., Sutradhar S.C., Ju H. and Kim W., "Preparation
and characterization of sulfonated poly(phenylene)s membranes containing conjugated
moiety via nickel catalyzed carbon—carbon coupling polymerization,” International
Journal of Hydrogen Energy, 40, 14364—14370 (2015)

Jang H., Hong T., Yoo J., Lee S., Ha J., Choi K., Lee C. and Kim W., "Synthesis and
characterization of sulfonated polyphenylene containing benzophenone moiety via
nickel catalyzed polymerization,” Electrochimica Acta, 177, 161-167 (2015)

Hossain M.A., Jang H., Lee S., Hong T., Jin L., Tan F., Kim D. and Kim W,
"Comparison of properties of anion conductive Parmax membranes containing
imidazolium cation and quaternary ammonium,"” International Journal of Hydrogen
Energy, 40, 1324-1332 (2015)

Scribner Associates, Inc. 3 rev. F, 6/2019



740 MTS Publications

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47,

48.

Hajdok I., Atanasov V. and Kerres J., "Perfluoro-p-xylene as a New Unique Monomer
for Highly Stable Arylene Main-Chain lonomers Applicable to Low-T and High-T Fuel
Cell Membranes,"” Polymers, 7, 1066-1087 (2015)

Atanasov V. and Kerres J., "ETFE-g-pentafluorostyrene: Functionalization and proton
conductivity," European Polymer Journal, 63, 168-175 (2015)

Ruiz-Segura J.C., Mendoza-Reyes L.G., Miguel E.R.d.S., Ocampo A.L. and Gyves J.d.,
"Synthesis and characterization of hybrid membranes based on sulfonated poly(ether
ether ketone) (SPEEK) and polysiloxane," Desalination and Water Treatment, 56,
3153-3159 (2014)

LimY., SeoD., LeeS.,Jang H., JuH., Jo A., Kim D. and Kim W., "High efficiency of
proton transport by clustering nanochannels in multi-sulfonated propeller-like
nonplanar hexaphenylbenzene poly(ether sulfone)s,” International Journal of
Hydrogen Energy, 39, 2756—2766 (2014)

LimY., Seo D., Hossain M.A., Lee S., Lim J., Jang H., Hong T. and Kim W., "Preparation
and characterization of proton exchange poly (ether sulfone)s membranes grafted
propane sulfonic acid on pendant phenyl groups,” Electrochimica Acta, 118, 18-25
(2014)

LimY., LeeS., Seo D., Jang H., Hossain M.A., Ju H., Hong T. and Kim W., "Proton
conducting hybrid membrane electrolytes of sulfonated poly(ether sulfone)s and
poly(ether sulfone)s containing metallophthalocyanine,” International Journal of
Hydrogen Energy, 39, 1539-1548 (2014)

LimY., Lee S., Jang H., Hossain M.A., Hong T., Ju H., Hong T. and Kim W., "Studies of
sulfonated polyphenylene membranes containing benzophenone moiety for PEMFC,"
International Journal of Hydrogen Energy, 39, 21595—-21600 (2014)

LimY., Lee S., Jang H., Hossain M.A., Gwak G., Ju H., Kim D. and Kim W., "Sulfonated
poly(ether sulfone) electrolytes structured with mesonaphthobifluorene graphene
moiety for PEMFC," International Journal of Hydrogen Energy, 39, 1532-1538 (2014)

LimY., LeeS.,Jang H., Hong T., Yoo J., Ha J., Lee D. and Kim W., "Preparation and
characterization of grafted propane sulfonic acid polyphenylene membrane via
superacid-catalyzed reaction," International Journal of Hydrogen Energy, 39, 21613—
21619 (2014)

LimY., Lee H., Lee S., Jang H., Hossain M.A., Cho Y., KIim T., Hong Y. and Kim W,
"Synthesis and properties of sulfonated poly(phenylene sulfone)s without ether linkage
by Diels—Alder reaction for PEMFC application,” Electrochimica Acta, 119, 16-23
(2014)

LimY., LeeD., Choi S., Lee S.,Jang H., Lee S., Hong T. and Kim W., "Synthesis and
characterization of sulfonated polyphenylene containing DCTPE for PEMFC potential
application,” International Journal of Hydrogen Energy, 39, 21531-21537 (2014)

Kerres J.A., Katzful3 A., Chromik A. and Atanasov V., "Sulfonated poly(styrene)s-
PBIOO® blend membranes: Thermo-oxidative stability and conductivity,” Journal of
Applied Polymer Science, 131 (2014)

Scribner Associates, Inc. 4 rev. F, 6/2019



740 MTS Publications

49.

50.

Sl

52.

53.

54.

55.

56.

S7.

58.

59.

60.

Jang H., Islam M.M., Lim Y., Lee S., Hossain M.A., Hong T., Lee S., Hong Y. and Kim
W.-G., "Synthesis and characterization of sulfonated cardo based poly(arylene ether
sulfone) multiblock copolymers for proton exchange membrane,"” Solid State lonics,
262, 845-851 (2014)

Jang H., Islam M.M., Lim Y., Hossain M.A., Cho Y., Joo H., Kim W. and Jeon H.-S.,
"Sulfonated Poly(ether sulfone)s Containing Pyridine Moiety for PEMFC," Journal of
Nanoscience and Nanotechnology, 14, 7798-7803 (2014)

Hossain M.A., Lim Y., Lee S., Jang H., Choi S., Jeon Y., Lim J. and Kim W.G.,
"Comparison of alkaline fuel cell membranes of random & block poly(arylene ether
sulfone) copolymers containing tetra quaternary ammonium hydroxides," International
Journal of Hydrogen Energy, 39(6), 2713-2739 (2014)

Hossain M.A., Lim Y., Lee S., Jang H., Choi S., Jeon Y., Lee S., Ju H. and Kim W.G.,
"Anion conductive aromatic membrane of poly(tetra phenyl ether sulfone) containing
hexa-imidazolium hydroxides for alkaline fuel cell application,” Solid State lonics, 262,
754-760 (2014)

Hossain M.A., Lim Y., Lee S., Jang H., Choi S., Hong T., Jin L. and Kim W.G., "Synthesis
and characterization of tetra-imidazolium hydroxides poly(fluorenylene ether sulfone)
anion exchange membranes,” Reactive and Functional Polymers, 73, 1299-1305 (2014)

Hossain M.A., Jang H., Lim Y., Lee S., Joo H., Hong T., Tan F. and Kim W.G., "Anion
conductive imidazolium-based Parmax alkaline membrane for fuel cell applications,"
Renewable Energy Congress (IREC), 2014 5th International, (2014)

Christiani L., Hilaire S., Sasaki K. and Nishihara M., "Evaluation of proton conductivity
of sulfonated polyimide/dihydroxy naphthalene charge-transfer complex hybrid
membranes,” Journal of Polymer Science Part A: Polymer Chemistry, 52, (2014)

Choi S.,LimY., Lee S., Jang H., Hossain M.A., Joo H., Ju H., Hong T. and Kim W,
"Studies of sulfonated polyphenylene containing fluorine moiety via nickel catalyzed C—
C coupling polymerization,"” International Journal of Hydrogen Energy, 39, 16493—
16499 (2014)

Bayer T., Bishop S.R., Nishihara M., Sasaki K. and Lyth S.M., "Graphene Oxide
Membrane Fuel Cells: Utilizing of a New Class of lonic Conductor,” ECS Transactions,
64, 441-448 (2014)

Bayer T., Bishop S.R., Nishihara M., Sasaki K. and Lyth S.M., "Characterization of a
graphene oxide membrane fuel cell,” Journal of Power Sources, 272, 239—-247 (2014)

Si K., Wycisk R., Dong D., Cooper K., Rodgers M., Brooker P., Slattery D. and Litt M.,
"Rigid Rod Poly(phenylene sulfonic acid) Proton Exchange Membranes with Cross-
Linkable Biphenyl Groups for Fuel Cell Applications,” Macromolecules, 46, 422-433
(2013)

LimY.-D., Seo D.-W., Lee S.-H., Hossain M.A., Kang K., Ju H. and Kim W.-G.,
"Synthesis and characterization of sulfonated poly (arylene ether ketone sulfone) block
copolymers containing multi-phenyl for PEMFC," International Journal of Hydrogen
Energy, 38, 631-639 (2013)

Scribner Associates, Inc. 5 rev. F, 6/2019



740 MTS Publications

61.

62.

63.

64.

65.

66.

67.

68.

69.

LimY.D., Lee S.H., Hossain M.A., Choi S.Y., Lim J.S., Jeong I.S., Yoo Y.L., Hong T.H.
and Kim W.G., "Nano Composite Membranes of Sulfonated Poly(ether sulfone)s
Containing Tetraphenylethylene moiety and SiO2 for PEMFC," Advanced Materials
Research, 746, 78-82 (2013)

LimY.D.,Jang H.Y., Jeon Y.T.,J0 Y.G., Lee S.Y., Joo H.H., Jeong I.S., Ahn M.Y. and
Kim W.G., "Nano Composite Membranes of Poly(ether sulfone)s Containing Multi-
Sulfonated Hexaphenylbenzene and SiO2 for PEMFC," Advanced Materials Research,
746, 72-77 (2013)

LimY., Seo D, Lee S., Hossain M.A., Jang H., Ju H., Kim D. and Kim W., "Synthesis and
properties of sulfonated poly(ether sulfone)membranes containing
metallophthalocyanine,” Electrochimica Acta, 112, 791-798 (2013)

LimY.-D., Seo D.-W., Lee S.-H., Lee K.-S., Kang K.-M. and Kim W.-G., "Graphene
structured sulfonated poly(ether sulfone)s containing hexabenzocoronene for PEMFC,"
2012 12t |EEE Conference on Nanotechnology (IEEE-NANO), 1-6 (2012)

LimY.D., Seo D.W., Lee S.H., Lee K.S., Kang K.M. and Kim W.G., "Graphene structured
sulfonated poly(ether sulfone)s containing hexabenzocoronene for PEMFC," 2012 12th
IEEE Conference on Nanotechnology (IEEE-NANO), (2012)

Hjuler H.A., Steenberg T., Terkelsen C., Holst T., Garcia H.R. and Cooper K.,
"Performance of the HT-PEM Membrane Electrode Assembly,” ECS Transactions, 50,
1127-1135 (2012)

Clark K.T., Krishnan L., Yeager G.W. and Kerr J.B., "Membrane Science for Liquid
Organic Fuel Cells,” ECS Transactions, 50, 2129-2137 (2012)

Potrekar R.A., Clark K.T., Zhu X. and Kerr J.B., "Blend Membranes of Highly
Phosphonated Polysulfone and Polybenzimidazoles for High Temperature Proton
Exchange Membrane Fuel Cells,” ECS Transactions, 41, 2147-2159 (2011)

Cooper K.R., "Characterizing Through-Plane and In-plane lonic Conductivity of
Polymer Electrolyte Membranes,” ECS Transactions, 41, 1371-1380 (2011)

Scribner Associates, Inc. 6 rev. F, 6/2019



	Publications that Reference the 740 Membrane Test System (MTS)

