REFERENCES

References

Adanez-Rubio, 1., Izquierdo, M. T., Abad, A., Gayan, P., Diego, L.F. and Adanez, J.,
“Spray granulated Cu-Mn oxygen carrier for chemical looping with oxygen uncoupling
(CLOU) process”, International Journal of Greenhouse Gas Control, 65(2017) 76-85.

Ahna, C., Youa, Y., Heoa, 1., Honga, J., Jeonb, J., Koc, Y., Kime, Y., Parkd, H. and
Suh, J., “Catalytic combustion of volatile organic compound over spherical-shaped
copper—manganese oxide”, Journal of Industrial and Engineering Chemistry, 47(2017)
439-445.

Aldridge, J.K.W., “Heterogeneous CuMn,04, Pt, Pd and SnO, catalysts for ambient
temperature oxidation of carbon monoxide”, Ph.D. Thesis, Cardiff University, UK,
(2011) 1-207.

Alfuso, S., Aurlemma, M., Police, G. and Prati, M.V., “The effect of methyl-ester of
rapeseed oil on combustion and emissions of di-diesel engines”, SAE Paper 932801.
SAE International, Warrendale, Pennsylvania, (1993).

Amin, C.M., Rathod, P.P. and Goswami, J.J., “Copper based catalytic converter”,
International Journal of Engineering Research & Technology 1(2012) 1-6.

Arana, J., Piscina, P.R., Llorca, J., Sales, J. and Homs, N., “Bimetallic silica-supported
catalysts based on Ni-Sn, Pd-Sn, Pt-Sn as materials in the CO oxidation reaction”,
Chemistry of Materials 10(1998) 1333-1342.

Arango-Diaz, A., Cecilia, J.A., Santos-Gomez, L., Marrero-Lopez, D., Losilla, E.R.,
Jimenez-Jimenez, J. and Rodriguez-Castellon, E., “Characterization and performance in
preferential oxidation of CO of CuO-CeO, catalysts synthesized using polymethyl
metacrylate (PMMA) as template”, International Journal of Hydrogen Energy 40(2015)
11254-11260.

Argyle, M.D. and Bartholomew, C.H., “Heterogeneous catalyst deactivation and
regeneration: A Review”, Catalysts 5(2015) 145-269.

Badr, O. and Probert, S.D., “Carbon monoxide concentration in the earth’s atmosphere”,
Applied Energy 49(1994) 99-143.

Baiker, A., Maciejewski, M., Tagliaferri, S. and Hug, P., “Carbon-monoxide oxidation
over catalysts prepared by in-Situ activation of amorphous Gold-Silver-Zirconium and
Gold-Iron-Zirconium alloys”, Journal of Catalysis 151(2)(1995) 407-419.

Baltacioglu, F.S., Gulyuz, B., Aksoylu, A.E. and Onsan, Z.1., “Low temperature CO
oxidation kinetics over activated carbon supported Pt-SnOx catalysts”, Turkish Journal
of Chemistry 31(2007) 455-464.

Barbier, J., “Effect of poisons on the activity and selectivity of metallic catalysts. In
deactivation and poisoning of catalysts”, Marcel Dekker: New York, NY, USA, (2015)
109-150.

Department of Civil Engineering, IIT (BHU) Varanasi Page 255



REFERENCES

Bartholomew, C.H., “Mechanisms of catalyst deactivation. Applied Catalysis A:
General”, 212(2001) 17-60.

Behar, S., Gonzalez, P., Agulhon, P., Quignard, F. and Swierczynski, D., “New
synthesis of nano sized Cu-Mn spinels as efficient oxidation catalysts. Catalysis Today
189(2012) 35-41.

Benjamin, B.F.F. and Alphonse, P., “Co-Mn-oxide spinel catalysts for CO and propane
oxidation at mild temperature”, Applied Catalysis B: Environmental 180(2016) 715-
724.

Bera, A. and Hegde, M.S., “Recent advances in auto exhaust catalysis”, Journal of the
Indian Institute of Science 90(2)(2010) 299-325.

Berlowitz, P.J., Charles H.F., Peden, D. and Goodman, W., “Kinetics of carbon
monoxide oxidation on single-crystal palladium, platinum, and iridium”, Journal of
Physical Chemistry 92(18)(1988) 5213-5221.

Bhandarkar, S., “Vehicular pollution, their effect on human health and mitigation
measures”, Vehicle Engineering 1(2)(2013) 33-40.

Biemelt, T., Wegner, K., Trichert, J., Lohe, M.R., Martin, J., Grothe, J. and Kaskel, S.,
“Hopcalite nanoparticle catalysts with high water vapour stability for catalytic oxidation
of carbon monoxide”, Applied Catalysis B: Environmental 21(2015) 1-26.

Bond, G.C., “Heterogeneous Catalysis: Principles and Applications”, Oxford Chemistry
Series, Clarendon Press (1974).

Brandt, E., Wang, Y. and Grizzle, J., “Dynamic modeling of a three way catalyst for SI
engine exhaust emission control”, IEEE Transactions on Control Systems Technology
8(5)(2000) 767-776.

Cai, L., Guo, Y., Lu, A., Branton, P. and Li, W., “The choice of precipitant and
precursor in the co-precipitation synthesis of copper manganese oxide for maximizing
carbon monoxide oxidation”, Journal of Molecular Catalysis A: Chemical 360(2012)
35-41.

Campbell, C.T., Ertl, G., Kuipers, H. and Segner, J., “A molecular beam study of the
catalytic oxidation of CO on a Pt(111) surface”, The Journal of Chemical
Physics 73(1980) 5862-5871.

Cant, N.W., Hicks, P.C. and Lennon, B.S., “Steady-state oxidation of carbon monoxide

over supported noble metals with particular reference to platinum”, Journal of Catalysis
153(2)(1995) 317-332.

Cao, J.L., Wang, Y., Zhang, T.Y., Wu, S.H. and Yuan, Z.Y., “Preparation
characterization and catalytic behavior of nanostructure mesoporous CuO/Cey3Zry,0;

catalyst for low temperature CO Oxidation”, Applied Catalysis B: Environmental
78(2008) 120-128.

Department of Civil Engineering, IIT (BHU) Varanasi Page 256



REFERENCES

Cao, X., Chen, M., Ma, J., Yin, B. and Xing, X., “CO oxidation by the atomic oxygen
on silver clusters: structurally dependent mechanisms generating free or chemically
bonded CO,”, Physical Chemistry Chemical Physics, 19(1)(2017) 196-203.

Cauqui, M.A. and Rodriguez-Izquierdo, J.M., “Application of the sol-gel methods to
catalyst preparation”, Journal of Non-Crystalline Solids, 147-148(1992) 724-738.

Chand, S., Sharma, A.K., Garg, A. and Mishra, I.M., “Supported perovskite catalysts
for CO oxidation”, Journal of Scientific and Industrial research, 59(2000) 944-948.

Chauhan, S., “Noble metal catalysts for monolithic converters”, Journal of chemical
and pharmaceutical research, 4(2010) 602-611.

Chen, D., Qu, Z., Sun, Y., Gao, K. and Wang, Y., “Identification of reaction
intermediates and mechanism responsible for highly active HCHO oxidation on
Ag/MCM-41 catalysts”, Applied Catalysis B: Environmental, 142-143(2013) 838-848.

Chen, H., Tong, X. and Li, Y., “Mesoporous Cu-Mn Hopcalite catalysts and its
performance in low temperature ethylene combustion in a carbon dioxide stream”,
Applied Catalysis A: General, 370(2009) 59-65.

Chen, L.W.A., Doddridge, B.G., Dickerson, R.R., Chow, J.C., Mueller, P.K., Quinn, J.
and Butler, W.A., “Seasonal variations in elemental carbon acrosol, carbon monoxide
and sulfur dioxide; implications for sources”, Geophysics Research Letter, 28(2001)
1711-1714.

Chen, Y., Wu, D. and Yeh, C., “Oxidation of carbon monoxide over nanoparticles of
cobalt oxides”, Reviews on Advanced Materials Science 5(2003) 41-46.

Chhatwal, G.R., Mehra, M.C., Sataka, M., Katyal, T., Katyal, M. and Nagahiro, T., “In
environmental air pollution and its control”, Anmol Publications, New Delhi (1975).

Choi, K., Lee, D., Kim, H., Yoon, Y., Park, C. and Kim, Y.H. “Reaction characteristics
of precious-metal-free ternary Mn—Cu—M (M = Ce, Co, Cr, and Fe) oxide catalysts for

low-temperature CO oxidation”, Industrial and Engineering Chemistry Research
55(2016) 4443-4450.

Cholakov, G.S., “Control of exhaust emissions from internal combustion engine
vehicles”, Pollution control technologies 3(2010) 1-8.

Clarke, T.J., Davies, T.E., Kondrat, S.A. and Taylor, S.H., “Mechanochemical synthesis
of copper manganese oxide for the ambient temperature oxidation of carbon monoxide”,
Applied catalysis B: Environmental 165(2015) 222-231.

Cole, K.J., Carley, A.F., Crudace, M.J., Clarke, M., Taylor, S.H. and Hutchings, G.J.,
“Copper manganese oxide catalysts modified by gold deposition: The influence on

activity for ambient temperature carbon monoxide oxidation”, Catalysis Letters
138(2010) 143-147.

Cong, H. and Yu, S., “Shape control of cobalt carbonate particles by a hydrothermal
process in a mixed solvent: An efficient precursor to nanoporous cobalt oxide
architectures and their sensing property”, Crystal Growth and Design, 9(2009) 210-217.

Department of Civil Engineering, IIT (BHU) Varanasi Page 257



REFERENCES

Craciun, R., Nentwick, B., Hadjiivanov, K. and Knézinger, H., “Structure and redox
properties of MnOx/Yttrium-stabilized zirconia (YSZ) catalyst and its used in CO and
CH, oxidation”, Applied Catalysis A: General, 243(2003) 67-79.

Cunningham, D.A.H., Vogel, W. and Haruta, M., “Negative activation energies in CO
oxidation over an icosahedral Au/Mg(OH), catalyst”, Catalysis Letters 63(1999) 43-47.

Dasireddy, V.D.B.C., Valand, J. and Likozar, B. “PROX reaction of CO in H,/H,0/CO,
Water gas Shift (WGS) feedstocks over CueMn/Al,O3 and CueNi/Al,Os catalysts for
fuel cell applications”, Renewable Energy 116(2018) 75-87.

Date, M. and Haruta, M., “Moisture effect on CO oxidation over Au/TiO, Catalyst”,
Journal of Catalysis 201(2)(2001) 221-224.

Dissanayake, D., “Applications of metal oxides for volatile organic compound
combustion”, Metal Oxides - Chemistry and Applications Book, Taylor & Francis
Group, LLC, (2006) 543-568.

Du, P., Wang, W., Jia, C., Song, Q., Huang, Y. and Si, R., “Effect of strongly bound
copper species in copper-ceria catalyst for preferential oxidation of carbon monoxide”,
Applied Catalysis A: General, 518(2016) 87-101.

Dvorak, R., Chlapek, P., Jecha, D., Puchyr, R. and Stehlik, P., “New approach to
common removal of dioxins and NOx as a contribution to environmental protection”,
Journal of Cleaner Production 18(2010) 881-888.

Einaga, H., Nasu, Y., Oda, M. and Saito, H., “Catalytic performances of perovskite
oxides for CO oxidation under microwave irradiation”, Chemical Engineering Journal
283(2016), 97-104.

Elmhamdi, A., Pascual, L., Nahdi, K. and Martinez-Arias, A., “Structure/redox/activity
relationships in  CeO,/CuMn,O4 CO-PROX catalysts”, Applied Catalysis B:
Environmental, 217(2017) 1-11.

Faiz, A., Weaver, S.C. and Walsh, M.P., “Air pollution from motor vehicles (Standards
and Technologies for Controlling Emissions)”, The world bank, Washington, D.C.
(1996).

Fang, D., Xie, J., Mei, D., Zhang, Y., He, F., Liu, X. and Li, Y., “Effect of CuMn,04
spinel in Cu—Mn oxide catalysts on selective catalytic reduction of NOx with NHj at
low temperature”, RSC Advances, 49(2014) 25540-25551.

Favaro, M., Xiao, H., Cheng, T., Goddard, W.A., Yano, J. and Crumlin, E.J.,
“Subsurface oxide plays a critical role in CO, activation by Cu(111) surfaces to form

chemisorbed CO,, the first step in reduction of CO,”, Proceedings of the National
Academy of Sciences of the United State of America 114(26)(2017) 6706-6711.

Favez, J., Weilenmann, M. and Stilli, J., “Cold start extra emissions as a function of
engine stop time: Evolution over the last 10 years”, Atmospheric Environments
43(2009) 996-1007.

Department of Civil Engineering, IIT (BHU) Varanasi Page 258



REFERENCES

Feaviour, M.R. and Schofield, E.M., “Scientific bases for the preparation of
heterogeneous catalysts”, Platinum Metals Review, 51(2007) 42-44.

Figuerido (Ed.), J.L., “Progress in catalyst deactivation”, NATO Advanced Study
Institute Series E, Marunus Nijhoff, Boston (1982).

Fortunato, G., Oswald, H.R. and Reller, A., “Spinel-type oxide catalysts for low
temperature CO oxidation generated by use of an ultrasonic aerosol pyrolysis process”,
Journal of Material Chemistry 11(2000), 905-911.

Fuzhen, Z., Miao, G., Guangying, Z. and Jinlin, L., “Effect of the loading content of
CuO on the activity and structure of CuO/Ce-Mn-O catalysts for CO oxidation”,
Journal of Rare Earths, 330(2015) 604-610.

Gao, J., Jia, C., Zhang, L., Wang, H., Yang, Y., Hung, S., Hsu, Y. and Liu, B., “Tuning
chemical bonding of MnO, through transition-metal doping for enhanced CO
oxidation”, Journal of Catalysis, 341(2016) 82-90.

Gao, Z., Kim, M., Choi, J., Daw, C.S., Parks, J.E. and Smith, D.E., “Cold-start
emissions control in hybrid vehicles equipped with a passive adsorber for hydrocarbons
and nitrogen oxides”, Journal of Automobile Engineering, 226(10)(2012) 1396—-1407.

Gardner, S.D. and Hoflund, G.B., “Catalytic behavior of noble metal/reducible oxide
comparison of catalyst performance materials for low-temperature CO oxidation,

Comparison of catalyst performance”, American Chemical Society, 91(1991) 2135-
2140.

Gawande, M. B., Goswami, A., Felpin, F., Asefa, T., Huang, X., Silva, R., Zou, X.,
Zboril, R. and Varma, R. S., “Cu and Cu-based nanoparticles: synthesis and applications
in catalysis”, ACS, Chemical Reviews, 116(2016) 3722-3811.

Ghaffari, A., Shamekhi, A.H., Saki, A. and Kamrani, E., “Adaptive fuzzy control for
Air-Fuel ratio of automobile spark ignition engine”, World Academy of Science,
Engineering and Technology, 48(2008) 284-292.

Goldsmith, J.R. and Aronow, W.S., “Carbon monoxide and coronary heart disease: A
review”, Journal of Environmental Research, 10(1975) 236-248.

Goodenough, J.B. and Loeb, A.L., “Theory of ionic ordering, crystal distortion, and
magnetic exchange due to covalent forces in spinels”, Physical Reviews 98(1955) 391-
398.

Granger, P., Lecomte, J.J., Leclercq, L. and Leclercq, G. “An attempt at modelling the
activity of Pt-Rh/Al,O; three-way catalysts in the CO+NO reaction”, Applied Catalysis
A: Genera,l 208(2)(2001) 369-379.

Guo, X., Li, J. and Zhou, R., “Catalytic performance of manganese doped CuO-CeO,
catalysts for selective oxidation of CO in hydrogen-rich gas”, Journal of Fuel, 20(2016)
56-64.

Department of Civil Engineering, IIT (BHU) Varanasi Page 259



REFERENCES

Guo, Y., Li, C, Ly, S. and Zhao, C., “Low temperature CO catalytic oxidation and
kinetic performances of KOH—Hopcalite in the presence of CO,”, RSC Advances,
6(2016) 7181-7188.

Guzman, J. and Gates, B.C., “Catalysis by supported gold: Correlation between
catalytic activity for CO oxidation and oxidation states of gold”, Journal of American
Chemical Society, 126(9)(2004) 2672-2673.

Haruta, M., Tsubota, S., Kobayashi T., Kageyama H., Genet, M.J. and Delmon, B.,
“Low-temperature oxidation of CO over gold supported on TiO,, a-Fe,O3, and Co304”,
Journal of Catalysis 114(1)(1993) 175-192.

Haruta, M., Yamada, N., Kobayashi, T. and Lijiama, S., “Gold catalysts prepared by co-
precipitation for low-temperature oxidation of hydrogen and of carbon monoxide”,
Journal of Catalysis, 115(1989) 301-309.

Hasegawa, Y., Maki, R., Sano, M. and Miyake, T., “Preferential oxidation of CO on
copper-containing manganese oxides”, Applied Catalysis A: General, 371(2009) 67-72.

Hasunuma, H., Ishimaru, Y., Yoda, Y. and Shima, M., “Decline of ambient air pollution
levels due to measures to control automobile emissions and effects on the prevalence of
respiratory and allergic disorders among children in Japan”, Environmental Research
131(2014) 111-118.

He, F., Linak, W.P., Deng, S. and Li, F., “Particulate formation from a copper oxide-
based oxygen carrier in chemical looping combustion for CO, capture”, Environmental
Science and Technology, 51(4)(2017) 2482-2490.

Hench, L.L. and West, J.K., “The sol-gel Process”, Chemical reviews, 90(1)(1990) 33-
72.

Hong, J., Chu, W., Ying, Y., Chernavskii, P.A. and Khodakov, A., “Plasma-assisted
design of supported cobalt catalysts for Fischer-Tropsch synthesis”, Studies in Surface
Science and Catalysis, 175(2010) 253-257.

Hoshyar, N., Irankhak, A. and Jafari, M., “Copper catalysts supported on CeMnO, for
CO oxidation in hydrogen rich gas streams”, Iranian Journal of Chemical Engineering,
12(2015) 3-14.

Houshmand, D., Roozbehani, B. and Badakhshan, A., “Thermal and -catalytic
degradation of polystyrene with a novel catalyst”, International Journal of Science
Emerging Technology, 5(2013) 234-238.

Hu, Y., Dong, L., Wang, J., Ding, W. and Chen, Y., “Activities of supported copper
oxide catalysts in the NO+CO reaction at low temperatures”, Journal of Molecular
Catalysis A: Chemical, 162(2000) 307-316.

Huang, J., Dai, W.L. and Fan, K.N., “Remarkable support crystal phase effect in
Au/FeOx catalyzed oxidation of 1, 4-butanediol to c-butyrolactone”, Journal of
Catalysis, 266(2009) 228-235.

Department of Civil Engineering, IIT (BHU) Varanasi Page 260



REFERENCES

Huang, T. and Tsai, D., “CO oxidation behavior of copper and copper oxides”,
Catalysis Letters, 87(2003) 173-178.

Hutchings, G.J., Mirzaei, A.A., Joyner, R.W., Siddiqui, M.R.H. and Taylor, S.H.,
“Ambient temperature CO oxidation using copper manganese oxide catalysts prepared

by co-precipitation: effect of ageing on catalyst performance”, Catalysis Letters,
42(1996) 21-24.

Hutchings, G.J., Mirzaei, A.A., Joynerb, R.W., Siddiqui, M.R.H. and Taylor, S.H.,
“Effect of preparation conditions on the catalytic performance of copper manganese
oxide catalysts for CO oxidation”, Applied Catalysis A: General, 166(1998) 143-152.

Hutchings, G.J. and Védrine, J.C., “Heterogeneous Catalyst Preparation”, Basic
principles in applied catalysis, 2(2004) 215-258.

Irawan, R.B., Purwanto, P. and Hadiyanto, H., “Optimum design of manganese-coated
copper catalytic converter to reduce carbon monoxide emissions on gasoline motors”,
International Conference on Tropical and Coastal Region Eco-Development 23(2015)
86-92.

Isabel, X.G., Wenjie, T., Matthew, N. and Yates, J., “Spectroscopic observation of dual
catalytic sites during oxidation of CO on a Au/Ti0O; Catalyst”, Science AAAS, 333(2011)
736-739.

Isaeva, V.I., Tkachenko, O.P., Mishin, I.V., Afonina, E.V., Kapustin, G.I., Kozlova,
L.M., Grunert, W. and Kustov, L.M., “Novel dicarboxylate heteroaromatic metal

organic frameworks as the catalyst supports for the hydrogenation reaction”, Studies in
Surface Science and Catalysis, 175(2010) 707-710.

Ismaila, S.O., Bolaji, B.O., Adetunji, O.R., Adekunle, N.O., Yusuf, T.A. and Sanusi, H.
O., “On vehicular emissions of petrol and diesel engines”, International Journal of
Engineering, 1584(2013) 178-180.

Ivanov, K.I., Kolentsova, E.N., Dimitrov, D.Y., Avdeev, G.Y. and Tabakova, T.T.,
“Alumina supported copper-manganese catalysts for combustion of exhaust gases:

catalysts characterization”, [International Scholarly and Scientific Research &
Innovation, 9(6)(2015) 719-724.

Jackson, N.B., Datye, A.K., Mansker, L., O'Brien, R.J. and Davis, B.H., “Deactivation
and attrition of iron catalysts in synthesis gas in catalyst deactivation”,
Studies in Surface Science and Catalysis, 111(1997) 501-509.

Jansson, J., “Low-temperature CO oxidation over Co304/Al,05”, Journal of Catalysis
194(2000) 55-60.

Jones, C., Cole, K.J., Taylor, S.H., Crudace, M.J. and Hutchings, G.J., “Copper
manganese oxide catalysts for ambient temperature carbon monoxide oxidation: Effect

of calcination on activity”, Journal of Molecular Catalysis A: Chemical, 305(1997)
121-124.

Department of Civil Engineering, IIT (BHU) Varanasi Page 261



REFERENCES

Jones, C., Taylor, S. H., Burrows, A., Crudace, M.J., Kielyb, C.J. and Hutchings, G.J.,
“Cobalt promoted copper manganese oxide catalysts for ambient temperature carbon
monoxide oxidation”, Chemical Communications, 1707(2008) 1-7.

Jung, H.J., Lim, J., Lee, S.H., Kim, Y. and Cho, J., “Kinetics and mechanisms of CO
Oxidation on Nd;_xSr,CoOs., catalysts with static and flow methods”, Journal of
Physical Chemistry A, 100(1996) 10243-10248.

Kam, E.K.T. and Hughes, R., “The effect of catalyst fouling on the performance of
adiabatic packed-bed reactors - a theoretical study”, Chemical Engineering Journal, 18
(2001) 93-102.

Katara, P., “Review paper on catalytic converter for automobile exhaust emission”,
International Journal of Science and Research (1JSR) 5(2015) 30-33.

Khoudiakov, M., Gupta, M.C. and Deevi, S., “Au/Fe;O; nanocatalysts for CO
oxidation: A comparative study of deposition—precipitation and co-precipitation
techniques”, Applied Catalysis A: General, 291(2005) 151-161.

Kireev, A.S., Mukhin, V.M., Kireev, S.G., Klushin, V.N. and Tkachenko, S.N., “The
preparation and properties of modified hopcalite catalyst”, Russian Journal of Applied
Chemistry, 82(2009) 169-171.

Koleva, V., Stoiloval, D. and Mehandjiev, D., “Formation of copper—manganese oxides
from CuMn;(HCOO),-:2H,O mixed crystals”, Journal of Solid State Chemistry,
133(2)(1997) 416-422.

Koltsakis, C. and Stamateios, A., “Catalytic automotive exhaust after treatment”,
Progress in Energy Combustion Science, 23(1997) 1-39.

Komiyama, M., “Design and preparation of impregnated catalysts”, Catalysis Reviews:
Science and Engineering, 27(2)(2012) 341-372.

Kondrat, S.A., Davies, T.E., Zu, Z., Boldrin, P., Bartley, J. K., Carley, A.F., Taylor, S.
H., Rosseinsky, M.J. and Hutchings, G.J., “The effect of heat treatment on phase
formation of copper manganese oxide: Influence on catalytic activity for ambient
temperature carbon monoxide oxidation”, Journal of Catalysis, 281(2011) 279-289.

Kramer, M., Schmidt, T., Stowe, K. and Maier, W.F., “Structural and catalytic aspects
of sol—gel derived copper manganese oxides as low-temperature CO oxidation catalyst”,
Applied catalysis A: General, 302(2006) 257-263.

Kumar, A., Gaurav, M., Malik, A K., Tewary, D.T. and Singh, B., “A review on
development of solid phase microextraction fibers by sol-gel methods and their
applications”, Analytica Chimica Acta, 610(1)(2008) 1-14.

Kundakovic, L.K. and Stephanopoulos, M.F., “Reduction characteristics of copper
oxide in cerium and zirconium oxide systems”, Applied Catalysis A: General, 17(1998)
113-129.

Department of Civil Engineering, IIT (BHU) Varanasi Page 262



REFERENCES

Larsson, P. and Andersson, A., “Oxides of copper, ceria promoted copper, manganese
and copper manganese on Al,O; for the combustion of CO, ethyl acetate and ethanol”,
Applied Catalysis B: Environmental, 24(1990) 175-192.

Lee, J., Kim, H., Lee, H., Jang, S. and Chang, J.H., “Highly efficient elimination of
carbon monoxide with binary copper-manganese oxide contained ordered nanoporous
silicas”, Nanoscale Research Letters, 11(2016) 2-6.

Li, M., Wang, D., Shi, X., Zhang, Z. and Dong, T., “Kinetics of catalytic oxidation of
CO over copper-manganese oxide catalyst”, Separation and Purification Technology,
57(2007) 147-151 (2007).

Li, P., Miser, D.E., Rabiei, S., Yadav, R.T. and Hajaligo, M.R., “The removal of carbon
monoxide by iron oxide nanoparticles”, Applied Catalysis B: Environmental
43(2)(2003) 151-162.

Li, X., Dai, H., Deng, J., Liu, Y., Xie, S., Zhao, Z., Wang, Y., Guo, G. and Arandiyan,
H., “Au/3DOM LaCoO;: High-performance catalysts for the oxidation of carbon
monoxide and toluene”, Chemical Engineering Journal, 228(2013) 965-975.

Li, Z., Wang, H., Wu, X., Ye, Q., Xu, X., Li, B. and Wang, F., “Novel synthesis and
shape-dependent catalytic performance of Cu—Mn oxides for CO oxidation”, Applied
Surface Science, 403(2017) 335-341.

Liu, Q., Liu, C., Nie, X., Bai, L. and Wen, S., “Facile synthesis of mesoporous Co304
via a soft reactive grinding route and their application in the CO oxidation”, Materials
Letters, 72(2012) 101-103.

Liu, W. and Flytzani-Stephanopoulos, M., “Total oxidation of carbon monoxide and
methane over transition metal-fluorite oxide composite catalysts I. Catalyst composition
and activity”, Journal of Catalysis, 153(1995) 304-316.

Liu, Y., Guo, Y., Peng, H., Xu, X., Wu, Y., Peng, C., Zhang, N. and Wang, X.,
“Modifying Hopcalite catalyst by SnO, addition: An effective way to improve its
moisture tolerance and activity for low temperature CO oxidation”, Applied Catalysis A:
General, 525(2016) 204-214.

Lou, Y., Cao, X., Lan, J., Wang, L., Dai, Q., Guo, Y., Ma, J., Zhao, Z., Guo, Y., Huab,
P. and Lu, G., “Ultralow-temperature CO oxidation on an In,Os— Co304 catalyst: a
strategy to tune CO adsorption strength and oxygen activation simultaneously”,
ChemComm, 50(2014) 6835-6838.

Luengnaruemitchai, A., Osuwan, S. and Gulari, E., “Selective catalytic oxidation of CO
in the presence of H, over gold catalyst”, International Journal of Hydrogen Energy
29(4)(2004) 429 — 435.

Luo, M., Fang, P., He, M. and Xie, Y., “In situ XRD, Raman and TPR studies of
CuO/Al,0O5 catalysts for CO oxidation”, Journal of Molecular Catalysis A: Chemical
239(2005) 243-248.

Ma, Z., “Cobalt oxide catalysts for environmental remediation”, Current Catalysis,
3(2014) 15-26.

Department of Civil Engineering, IIT (BHU) Varanasi Page 263



REFERENCES

Makwana, N.R., Amin, C.M. and Dabhi, S.K., “Development and performance analysis
of nickel based cobalt catalyst”, International Journal of Advanced Engineering
Technology E-ISSN 0976-3945 (2013).

Marino, F., Descorme, C. and Duprez, D., “Noble metal catalysts for the preferential
oxidation of carbon monoxide in the presence of hydrogen (PROX)”, Applied Catalysis
B: Environmental, 54(2004) 59-66.

Marino, F., Descorme, C. and Duprez, D., “Supported base metal catalysts for the
preferential oxidation of carbon monoxide in the presence of excess hydrogen (PROX)”,
Applied Catalysis B: Environmental, 58(2005) 175-183.

Marinoiu, A., Raceanu, M., Cobzaru, C., Teodorescu, C., Marinescu, D., Soare, A. and
Varlam, M., “Low temperature CO retention using hopcalite catalyst for fuel cell
applications”, Reaction Kinetics Mechanics Catalysis, 112(2014), 37-50.

Martinez-Arias, A., Fernandez-Garcia, M., Galvez, O., Coronado, J.M., Anderson, J. A.,
Conesa, J.C., Soria, J. and Munuera, G., “Comparative study on redox properties and
catalytic behavior for CO oxidation of CuO/CeO, and CuO/ZrCeOy catalysts”, Journal
of Catalysis, 195(2000) 207-216.

Martino, K., Wakim, Y. and Welstand, N., “Comparison of HC and CO emissions
estimates using FTP, IM240, and remote sensing”, Paper presented at the 4™ CRC on-
road Vehicle Emissions Workshop, San Diego, California (1994).

McCormick, R.L., Al-Sahali, M.B. and Alptekin, G.O., “Partial oxidation of methane,
methanol, formaldehyde, and carbon monoxide over silica: global reaction kinetics”,
Applied Catalysis A: General, 226(2)(2012) 129-138.

Mele, A., Mele, 1. and Mele, A., “Preparation-Properties Relation of Mn-Cu Hopcalite
Catalyst”, American Journal of Applied Sciences, 9(2)(2012) 265-270.

Mirzaei, A.A., Ph.D. Thesis, “Low temperature carbon monoxide oxidation catalysts”,
University of Liverpool (1998).

Mirzaei, A.A., Shaterian, H.R., Joyner, R.W., Stockenhuber, M., Taylor, S.H., and
Hutchings, G.J., “Ambient temperature carbon monoxide oxidation using copper

manganese oxide catalysts: Effect of residual Na' acting as catalyst poison”, Catalysis
Communication, 4(2013) 17-20.

Mirzaei, A.A., Shaterian, R.H., Habibi, M., Hutchings, G.J. and Taylor, S.H.,
“Characterization of copper-manganese oxide catalysts: effect of precipitate ageing

upon the structure and morphology of precursors and catalysts”, Applied Catalysis A:
General, 253(2003) 499-508.

Mishra, A. and Prasad, R., “Preparation and application of perovskite catalysts for diesel
soot emissions control: An overview”, Catalysis Reviews: Science and Engineering,

56(2014) 57-81.

Mokhtar, M., Basahel, S.N. and Al-Angary, Y.O., “Nanosized spinel oxide catalysts for
CO-oxidation prepared via CoMnMgAl quaternary hydrotalcite route”, Journal of
Alloys and Compounds, 493(2010) 376-384.

Department of Civil Engineering, IIT (BHU) Varanasi Page 264



REFERENCES

Morales, M.R., Barbero, B.P. and Cadus, L.E., “Total oxidation of ethanol and propane
over Mn-Cu mixed oxide catalysts”, Applied Catalysis B: Environmental 67(2006)
229-236.

Morgan, K., Cole, K.J., Goguet, A., Hardacre, C., Graham J., Hutchings, G.J., Maguire,
N., Shekhtman S.O. and Taylor S.H., “TAP studies of CO oxidation over CuMnOx and
Au/CuMnOx catalysts”, Journal of Catalysis, 276(2010) 38-48.

Munnik, P., Jongh, P.E. and Jong, K.P., “Recent developments in the synthesis of
supported catalysts”, Chemical Reviews, 115(2015) 6687-6718.

Narasimharao, K., Al-Shehi, A. and Al-Thabaiti, S., “Porous Ag-Fe,O; nano composite
catalysts for the oxidation of carbon monoxide”, Applied Catalysis A: General,
505(2015) 431-440.

Newton, M.A., Ferri, D., Smolentsev, G., Marchionni, V. and Nachtegaal, M., “Kinetic
studies of the Pt carbonate-mediated, room-temperature oxidation of carbon monoxide
by oxygen over Pt/Al,O; using combined, time-resolved XAFS, DRIFTS, and mass
spectrometry”, Journal of American Chemical Society, 138(42)(2016) 13930-13940.

Nisar, J., Ali, M. and Awan, [.A., “Catalytic thermal decomposition of polyethylene by
pyrolysis gas chromatography”, Journal of the Chilean Chemical Society, 56(2011)
653-654 (2011).

Njagi, E.C., Chen, C., Genuino, H., Galindo, H., Huang, H. and Suib, S.L., “Total
oxidation of CO at ambient temperature using copper manganese oxide catalysts
prepared by a redox method”, Applied Catalysis A: General, 99(2010) 103-110.

Njagi, E.C., Genuino, H.C., Kingondu, C.K., Chen, C., Horvath, D. and Suib, S.L.,
“Preferential oxidation of CO in H; rich feeds over mesoporous copper manganese

oxide synthesized by a redox method”, International Journal of Hydrogen Energy,
36(2011) 6768-6779.

Ogur, E.O. and Kariuki, S.M., “Effect of car emissions on human health and the
environment”, International Journal of Applied Engineering Research, 9(14)(2014)
11121-11128.

Okumura, M., Nakamura, S., Tsubota, S., Nakamura, T., Azuma, M. and Haruta,
M., “Chemical vapor deposition of gold on Al,0O3, SiO,, and TiO, for the oxidation of
CO and of H,”, Catalysis Letters, S1(1)(1998) 53-58.

Ozyonum G.N., Akin, A.N. and Yildirim, R., “Kinetic study of selective CO oxidation
over Pt-Co-Ce/Al,O5 catalyst in hydrogen-rich streams”, Turkish Journal of Chemistry,
31(2007) 445-453.

Paldey, S., Gedevanishvili, S., Zhang, W. and Rasouli, F., “Evaluation of a spinel based
pigment systems as a CO oxidation catalyst”, Applied Catalysis B: Environmental,
56(2005) 241-250.

Papavasiliou, J., Avgouropoulos, G. and Ioannides, T., “Steam reforming of methanol
over copper—manganese spinel oxide catalysts”, Catalysis Communications, 6(2005)
497-501.

Department of Civil Engineering, IIT (BHU) Varanasi Page 265



REFERENCES

Patel, F. and Patel, S., “La;.xSrxCoOs (x=0, 0.2) perovskites type catalyst for carbon
monoxide emission control from auto-exhaust”, Procedia Engineering, 51(2013) 324-
329.

Peng, C.T., Lia, H.K., Liaw, B.J. and Chen, Y.Z., “Removal of CO in excess hydrogen
over CuO/Ce;-xMnyO; catalysts”, Chemical Engineering Journal, 172(2011) 452-458.

Perego, C. and Villa, P., “Catalysts preparation methods”, Catalysis Today, 34(1977)
281-305.

Perrault, S.D. and Chan, W.C.W., “Synthesis and surface modification of highly mono
dispersed, spherical gold nanoparticles of 50-200nm”, Journal of the American
Chemical Society, 131(2009) 17042 —17049.

Piccinin, S. and Stamatakis, M., “CO Oxidation on Pd(111): A first-principles-based
kinetic monte carlo study”, ACS Catalysis, 4(2014) 2143-2152.

Prasad, R. and Singh, P., “A novel route of single step reactive calcination of copper
salts far below their decomposition temperatures for synthesis of highly active
catalysts”, Catalysis Science Technology, 3(2013) 3326-3334.

Prockop, L.D. and Chichkova, R.I., “Carbon monoxide intoxication: An updated
review”, Journal of the Neurological Sciences, 262(2007) 122—130.

Puckhaber, L.S., Cheung, H., Cocke, D.L. and Clearfield, A., “Reactivity of copper
manganese oxides”, Solid state Ionics, 32(1989) 206-213.

Pulkrabek W.W., “Engineering fundamentals of the internal combustion engine”,
Pearson Prentice Hall, New Jersey (2004).

Puskas, J.E., Barghi, S. and MclIntyre, J., “Practical approach to measure the relative
activity of heterogeneous catalysts”, Applied Catalysis A: General. 217(2001) 11-21
(2001).

Qian, K., Qian, Z., Hua, Q., Jiang, Z. and Huang, W., “Structure activity relationship of
CuO/MnQO; catalysts in CO oxidation”, Applied Surface Science, 273(2013) 357-363.

Qin, J., Lu, J., Cao, M. and Hu, C., “Synthesis of porous CuO-CeQO, nanospheres with
an enhanced low-temperature CO oxidation activity”, Nanoscale, 2(2010) 2739-2743.

Ramesh, K., Chen, L., Chen, F., Liu, Y., Wang, Z. and Han, Y., “Re-investigating the
CO oxidation mechanism over unsupported MnO, Mn,Os; and MnO, catalysts”,
Catalysis Today, 131(2008) 477-482.

Rani, R. and Prasad, R., “Studies of carbon monoxide oxidation at ambient conditions”,
Recent Research in Science and Technology, 6(2014) 8§9-92.

Rattan, G., Prasad R. and Katyal, R.C., “Effect of preparation methods on Al,O3
supported CuOCeO,-ZrO, catalysts for CO oxidation”, Bulletin of Chemical Reaction
Engineering & Catalysis, 7(2)(2012) 112—-123.

Department of Civil Engineering, IIT (BHU) Varanasi Page 266



REFERENCES

Raub, J.A., Mathieu-Nolf, M., Hampson, N.B. and Thom, S.R., “Carbon monoxide
poisoning — a public health perspective”, Journal of Toxicology, 145(2000) 1-14.

Richards, H.M. and MacDougal, D.T., “The influence of carbon monoxide and other
gases upon plants”, Bulletin of the Torrey Botanical Club, 31(1904) 57-66.

Rodriguez, J.A., Grinter, D.C., Liu, Z., Palomino, R.M. and Senanayake, S.D., “Ceria-
based model catalysts: fundamental studies on the importance of the metal-ceria
interface in CO oxidation, the water—gas shift, CO, hydrogenation, and methane and
alcohol reforming”, Chemical Society Review, 46(2017) 1824-1841.

Rostrup-Nielsen, J.R., “Promotion by poisoning in catalyst deactivation”,
Studies in Surface Science and Catalysis, 68(1991) 85-101.

Royer, S. and Duprez, D., “Catalytic oxidation of carbon monoxide over transition
metal oxides”, Chemcatchem, 3(2011) 24-65.

Rudolf, W., “Concentration of air pollutants inside cars driving on highways and in
downtown areas”, Science of the Total Environment, 146/147(1994) 433—-444.

Saeed, M., Ilyasand, M. and Siddique, M., “Phenol degradation in heterogeneous
catalytic oxidation using Co-MCM48 and Co-natural zeolite catalysts”, Journal of
the Chemical Society of Pakistan, 34(2012) 626-632.

Samiee, L., Sarpoolaky, H. and Mirhabibi, A., “Microstructure and adherence of cobalt
containing and cobalt free enamels to low carbon steel”,
Materials Science and Engineering A, 458(2007) 88-95.

Santra, A.K. and Goodman, D.W., “Catalytic oxidation of CO by platinum group
metals: from ultrahigh vacuum to elevated pressures” Electrochimica Acta, 47(2002)
3595-3609.

Schubert, M.M., Kahlich, M.J., Feldmeyer, G., Hackenberg, S., Gasteiger, H.A., and
Behm, R.J., “Bimetallic PtSn catalyst for selective CO oxidation in Hj-rich gases at low
temperatures”, Physical Chemistry Chemical Physics, 3(2001) 1123-1131.

Severino, F., Brito, J.L., Laine, J., Fierro, J.L.G. and Agudo A.L., “Nature of copper
active sites in the carbon monoxide oxidation on CuAl,O4 and CuCr,O4 spinel type
catalysts”, Journal of Catalysis, 177(1998) 82-95.

Sharaf, J., “Exhaust emissions and its control technology for an internal combustion
engine”, International Journal of Engineering Research and Applications, 3(2013) 947-
960.

Shi, L., Hu, Z., Deng, G. and Li, W., “Carbon monoxide oxidation on copper
manganese oxides prepared by selective etching with ammonia”, Chinese Journal of
Catalysis, 36(2015) 1920-1927.

Singh, P. and Prasad, R., “Catalytic abatement of cold-start vehicular CO emissions”,
Catalysis Industry, 6(2014) 122-127.

Department of Civil Engineering, IIT (BHU) Varanasi Page 267



REFERENCES

Skaf, M., Aouad, S., Hany, S., Cousin, R., Abi-Aad, E. and Aboukais, A.,
“Physicochemical characterization and catalytic performance of 10% Ag/CeO; catalysts
prepared by impregnation and deposition—precipitation”, Journal of Catalysis,
320(2014) 137-146.

Skoglundh, M., Johansson, H., Lijwendahl, L., Jansson, K., Dahl, L. and Hirschauer, B.,
“Cobalt-promoted palladium as a three-way catalyst”, Applied Catalysis B:
Environmental, 7(1996) 299-319.

Solsona, B., Hutchings, G.J., Garcia, T. and Taylor, S.H., “Improvement of the catalytic
performance of CuMnOx catalysts for CO oxidation by the addition of Au”, New
Journal of Chemistry, 28(2004) 708-711.

Spivey, J.J., “Complete catalytic oxidation of volatile organics”, American Chemical
Society, 26(1987) 2165-2180.

Stacchiola, D.J., “Tuning the properties of copper-based catalysts based on molecular in
situ studies of model systems”, ACS, Accounts of Chemical Research, 48(2015) 2151-
2158.

Stoilova, D.G., Nickolov, R.N. and Cheshkova, K.T., “Surface and texture
characterization of alumina-supported copper and mixed copper—manganese oxide

catalysts and their formate precursors”, Journal of Colloid and Interface Science,
228(1)(2000) 24-31.

Sugimoto, T. and Sakata, K., “Preparation of monodisperse pseudocubic a-Fe,O;
particles from condensed ferric hydroxide gel”, Journal of Colloid Interface Science,
152(1992) 587-590.

Tanaka, Y., Utaka, T., Kikuchi, R., Takeguchi, T., Sasaki, K. and Eguchi, K., “Water
gas shift reaction for the reformed fuels over Cu/MnO catalysts prepared via spinel-type
oxide”, Journal of Catalysis, 215(2003) 271-278.

Tang, Z.R., Jones, C.D., Aldridge, J.K.W., Davies, T.E., Bartley, J.K., Carley, A.F.,
Taylor, S.H., Allix, M., Dickinson, C., Rosseinsky, M.J., Claridge, J.B., Xu, Z.,
Crudace, M.J. and Hutchings, G.J., “New nanocrystalline Cu/MnOx catalysts prepared
from supercritical anti solvent precipitation”, ChemCatChem, 2(2009) 247-251.

Tang, Z.R., Kondrat, S.A., Dickinson, C., Bartley, J.K., Carley, A.F., Taylor, S.H.,
Davies, T.E., Allix, M., Rosseinsky, M. J., Claridge, J.B., Xu, Z., Romani, S., Crudace,
M.J. and Hutching, G.J., “Synthesis of high surface area CuMn,QO4 by supercritical anti-
solvent precipitation for the oxidation of CO at ambient temperature”, Journal of Royal
Society of Chemistry, 1(2011) 740-746.

Tavares, M.T., Bernardo, C.A., Alstrup, I. and Rostrup-Nielsen, J.R., “Reactivity of
carbon deposited on nickel-copper alloy catalysts from the decomposition of methane”,
Journal of Catalysis, 100(1986) 545-548.

Taylor, S.H., Hutchings, G.J. and Mirzaei, A.A., “Copper zinc oxide catalysts for
ambient temperature carbon monoxide oxidation”, Chemical Communications, 1373-
1374(1999) 620-628.

Department of Civil Engineering, IIT (BHU) Varanasi Page 268



REFERENCES

Valencia, D., Garcia-Cruz, 1. and Klimova, T., “Effect of citrate addition in NiMo/SBA-
15 catalysts on selectivity of DBT hydrodesulfurization”, Studies in Surface Science and
Catalysis, 175(2010) 529-532.

Venkatesan, S.P., Uday, D.S., Hemant, B.K., Kushwanth, K.R., Goud, G., Kumar, L.
and Kumar, K.P., “I.C. Engine emission reduction by copper oxide catalytic converter”,
Frontiers in Automobile and Mechanical Engineering, 197(2017) 1-9.

Votsmeier, M., Kreuzer, T. and Lepperhoff, G., “Automobile exhaust control”,
Ullmann's Ency clopedia of Industrial Chemistry Book, Weinheim (2005).

Wei, P., Bieringer, M., Cranswick, L.M.D. and Petric, A., “In situ high temperature X-
ray and neutron diffraction of Cu—Mn oxide phases”, Journal of Materials Science,
45(2010) 1056—-1064.

Wojciechowska, M., Przystajko, W. and Zielinski, M., “CO oxidation catalysts based on
copper and manganese or cobalt oxides supported on MgF, and Al,Os”, Catalysis
Today, 119(2007) 338-341.

Xia, G.G., Yin, Y.G., Willis, W.S. and Wang, J.Y., “Efficient stable catalysts for low
temperature carbon monoxide oxidation”, Journal of Catalysis, 185(1)(1999) 91-105.

Xie, X.W., Li, Y., Liu, Z.Q., Haruta, M. and Shen, W.J., “Low temperature oxidation of
CO catalyzed by Co304 nano-rods” Nature, 458(2009) 746-749.

Xuan, W., Xu, S., Yuan, X. and Shen, W., “Carbon monoxide - A novel and pivotal
signal molecule in plants”, Journal of Plant Signaling and Behavior, 3(2008) 381-382.

Yao, Y.Y., “The oxidation of CO and hydrocarbons over noble metal catalysts”,
Journal of Catalysis, 87(1983) 152-162.

Yap, Y. H., Lim, M.S.W_, Lee, Z.Y., Lai, K.C., Jamaal, M.A., Wong, F.H., Ng, H.K.,
Lim, S.S. and Tiong, T.J., “Effects of sonication on co-precipitation synthesis and
activity of copper manganese oxide catalyst to remove methane and sulphur dioxide
gases”, Ultrasonics — Sonochemistry, 40(2018) 57-67.

Yasar, A., Haider, R., Tabinda, A.B., Kausar, F. and Khan, M., “A comparison of
engine emissions from heavy, medium and light vehicles for CNG, Diesel and gasoline
tuels”, Poland Journal of Environmental Studies, 22(2013) 1277-1281.

Ye, Z., Giraudon, J.M., Nuns, N., Simon, Geyter, P.N.D., Morent, R. and Lamonier,
J.F., “Influence of the preparation method on the activity of copper-manganese oxides
for toluene total oxidation”, Applied Catalysis B: Environmental, 223(2018) 154-166.

Youn, M.J. and Chun, Y.N., “Improved reduction of carbon monoxide by highly
efficient catalytic shift for fuel cell applications”, Korean Society of Environmental
Engineers, 13(4)(2008) 192-196.

Zaki, M.1., Hasan, M.A. and Pasupulety, L., “Influence of CuOx additives on CO
oxidation activity and related surface and bulk behaviors of Mn,0;, Cr,O3 and WO;
catalysts”, Applied Catalysis A: General, 198(2009) 247-259.

Department of Civil Engineering, IIT (BHU) Varanasi Page 269



REFERENCES

Zhang, X., Ma, K., Zhang, L., Yong, G., Dai, Y. and Liu, S., “Effect of precipitation
method and Ce doping on the catalytic activity of copper manganese oxide catalysts for
CO oxidation”, Chinese Journal of Chemical Physics, 24(2010) 97-102.

Zhang, X., Qu, Z., Li, X., Wen, M., Quan, X., Ma, D. and Wu, J., “Studies of silver
species for low-temperature CO oxidation on Ag/SiO, catalysts”, Separation and
Purification Technology, 72(3)(2010) 395-400.

Zhao, K., Tang, H., Qiao, B., Li, L. and Wang, H., “High activity of Au/y-Fe,O; for CO
Oxidation: Effect of support crystal phase in catalyst design”, ACS Catalysis, 5(2014)
3528-3539.

Zheng, X., Wang, X., Yu, L., Wang, S. and Wu, S., “Base metal catalysts in carbon
monoxide oxidation”, Progress in Chemistry, 18(2006) 159-167.

Zhengqian, L., Jun, M.A. and Lei, Z., “Effect of preparation parameters on catalytic
properties of Pt/graphite”, Frontiers of Environmental Science & Engineering, 4(2007)
482-487.

Zhou, Y., Wang, Z. and Liu, C., “Perspective on CO oxidation over Pd-based catalysts”,
Catalysis Science and Technology, 5(2014) 69-81.

Department of Civil Engineering, IIT (BHU) Varanasi Page 270



Scope for Future Work

Scope for Future Work

The scope for future work can be given for further studies in the area of carbon monoxide

oxidation in context of the novel catalyst used in this study:

1.

CO oxidation, especially at low temperature, is an important matter in industrial,
environmental and domestic sectors of society. The CuMnOx catalyst has shown the
best activity for CO oxidation at lower temperatures.

The characterization techniques might also allow catalysts to be tailored to possess a
desired level of crystallinity by identifying the heat treatment necessary for active
phases to form. Further doping experiments, possibly extending the silver doping
work presenting here or including catalytic quantities of precious metals might hold
the key. The start-up activity of this system will continue to be interesting if the
commercial species is to be improved upon.

This novel catalyst need also be studied for its commercial applications in
respiratory protection in mining, fire fighting, aircraft, space labs, closed room
burning activities, the military and in industrial emission control.

CuMnOx is not water tolerant for CO oxidation at ambient temperatures. However,
supported gold catalysts have been reported as highly active for CO oxidation in the
presence of moisture. The addition of gold in the catalyst should be studied for
improvement of moisture stability of the catalyst.

The best formulated 3%AgCuMngOx/60%yY-Al,O;5 catalyst need to be tested for cold

start vehicular pollution control utilising the model given in the thesis.
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