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DEVELOPMENT OF 
COMPUTATIONAL CORRELATION 
PREDICTING MODELS (CCPM)  FOR 
DETOXYFICATION  OF GREEN 
HOUSE GASES  THROUGH 
PHYSICO_CHEMICAL PROPERTIES 
OF SOLID CATALYSTS’ 
 
 
     



 *The Climate is getting adversely effected by toxic gases polluting the 
air to a very large extent. Air Pollution, killing 10,000 to30,000 
people in Delhi  each year. 

 #. (GHF), estimates that climate change seriously affects 325 
million people every year, a number that will more than 
double in 20 years . Economics losses due to global warming 
amount to over $125 billion annually and are expected to 
rise to $340 billion each year by 2030. 

 Climate change is altering our environment affecting 
agriculture, water availability, and sea-levels. It’s increasing 
the intensity of natural disasters, rate of species extinction& 
diseases.The average decade temp.of the globe has augmented 
more than 10 F since 1900 and the speed of warming has 
been almost three folds the century long average since 1970. 
This increase in earth’s average temperature is called 
Global warming..  
 



 The goal of the Paris Agreement is to hold “the 
increase in the global  average temperature to well 
below 2 °C above pre- industrial levels and to 
pursue efforts to limit the temperature increase to 
1.5 °C above pre-industrial levels...”. i. e. by 
constraining CO2 emissions .  

 UNFCC,05Oct’16 reported that 79 parties have 
ratified 197 parties to the convention and it’ll enter 
into force 0n 04Nov’16.  

 HT 18 Jun’16: reported that as per NOAA,2016 is 
the hottest year and specially the month of 
May.’16 The first four months of 2016 were the 
warmest globally in136 years 
 



 HT-15 Oct’16: Researchers have found that a comet strike may 
have triggered the rapid warming of Earth caused by an 
accumulation of atmospheric carbon dioxide 56 million years ago, 
which offers analogs to Global Warming today. 

 # HT01/01/2016 reported that North Pole Temp raised above 
freezing point on 20 Dec’15. Due to climate change 
(Canadian Scientists). 

 # HT Dtd.24 May’16: reported that German Researchers in 
Bonn have found that average temperature would climb up 
to 9.5 deg.C-five times the cap on GW set  at Climate talks 
in Paris in Dec’15 if, burning of all fossil fuels are not 
stopped.  

 # Further burning of all known reserves of oil, gas and Coal  
would inject about five trillion tonnes of heat trapping 
carbon into the atmosphere, mainly in the form of carbon 
dioxide- they wrote in  Journal Nature Climate change 
 

 





 #that there was  overwhelming evidence that GHG 
emissions cause Global Warming. 

 Hindustan Times dtd.23 Aug’15 Reports: 
  that most of the World’s Glaciers may disappear in the 

next Century if, the Environmental Pollution is not checked 
by detoxification of toxic gases, particularly GHG. 

 It has been observed by Prof. Peter Clark, OSU College 
of earth, Ocean & Atmospheric Sciences  that the 
Glacier retreat was due to rising levels of Carbon 
Dioxide and other GHG, as opposed to other  types of 
forces.  

 GHG emission is growing @ 7% per year and this 
would contribute significantly  to climate Change in 
the next, decade. 
 



 These GHG absorb both short-wave and long-wave 
solar radiations and play a dominant role in the 
earth’s thermal budget. 

 The 13% Global Warming has been reported by the 
troposphere O3 during 1980-1990. The estimation 
shows that a 50% increase in  tropo-spheric Ozone 
would increase the global surface temperature by 
0.3oC. This is due to the growing use of petroleum fuel. 

 due to severe climate change impacts India and other 
tropical countries of the World are going to face  the 
problem of Ozone Depletion by the end of century  due 
to changes in tropical circulation of winds(Hadley Cell 
Circulation) 

 The absorption capacity of O3 per mole is 
approximately 2000 times than that of CO2. 



 #the efforts are focused  to convert GHG 
(Methane,CO2, ) to ethanol by catalytic processes and 
develop hybrid fuels like bio-ethanol and bio-diesel 
and go for electricity from biomass & non-
conventional energy sources e.g. Solar energy 

 # To find an alternative  to  CFC  through the study of 
catalytic activity by Magnetic Refrigeration Technique 
(MRT) &  using  transition metal oxide catalysts(e.g. 
Cobalt Oxides) as Selective Catalyst beds . 

 # to develop absorption – beds(CoO), Catalyst 
Converters, ‘carbon sinks’ either by increasing forest 
cover or through Chemisorption/Absorption of CO2  by 
chlorophyll enriched  transgenic plants.  



 # to  find out the the Correlation between  the Physico-Chemical 
Characteristics (viz. Magnetic susceptibility , Surface area, 
Chemisorption, DTA  & Catalytic activity through Detoxification 
of GHG by making use of the  Transition Metal Oxides Catalysts . 

 #Next, to study the Chemical Properties of GHG and 
develop Catalytic Processes to Control emission  of GHG , 
pollution & climate variability by using CO2 – LIDAR , chemical 
analysis ,infra – red laser – atmosphere comprising of TEA 
(Transversely Excited Atmospheric pressure) & NISAR (NASA-
ISRO Synthetic Aperture Radar )  

 # to make use of $.Lunar Cooling  to Control the Global 
Warming & Climate variability. 

 # Finally, Computational Correlation Predicting Models 
(CCPM) may be developed by making use the results of 
above investigations  comprising Physico-Chemical 
properties of solid Catalysts 
 



 (a)Detoxification of GHG (Green House Gases ) 

 The increase, of temperature of earth surface has got direct 
correlation with the rise of concentration of various Green 
House Gases viz. CO, CH4, CFC resulting major changes in 
various climate variables as absolute humidity and 
precipitation, annual  rainfall and net  terrestrial and  
Global Solar radiation etc.  The Global mean increase in 
precipitation is found to be 0.018 cm/day.   

 The possible warming of climate due to “Green House” 
effect of increase in Carbon-dioxide and Methane etc. can be 
lessened by reducing the incoming Solar radiations by an 
overall increase in cloud cover due to increased transports 
from the oceans ; in tropical and mid – latitude regions.  

 

 



 (b) Control Anthropogenic Activities   

 The meteorological and resource survey satellites have led to 
new findings related to Global changes and the role played by 
anthropogenic activities e.g. The Ozone hole, variability in 
Antarctic Sea-ice, EL- Nino, impact on monsoon are but few 
such examples.  The potential Global Warming would result the 
rise in Sea level and important environmental change in the 
coastal and low- lying regions of the earth.  

 (C)Plantation: plants are the best absorbent of CO2  

 Each tree planted in the humid tropics absorbs 50 pounds 
(22 kg) of carbon dioxide every year for at least 40 years - 
each tree will absorb 1 ton of CO2 over its lifetime.  

  A typical jet emits approximately 1 pound of CO2 for every 
passenger-mile it flies.  

 
 

 



 (d) GHG(Methane) To Ethanol By Catalytic Processes. 
 (e)  Non-Conventional Energy.(Nuclear, Electric, Wind, 

Water, & Solar energy ). Reduce the use of  fossil fuels , 
use energy efficiency  devices and expand renewable 
and clean energy technologies viz. Power Generation 
from Biomass , reducing the use of Ozone Depleting 
Substances , reduce Carbon Emissions Challenges. 
(f)Mitigation of emission of CO2 : 
(i) By pollution control devices e.g Absorption – 
beds(CoO), ‘carbon sinks’ , Catalyst Converters, etc., 
for limiting Green House Gases(GHS)  

 (ii) Absorption of CO2  by chlorophyll enriched  
transgenic plants. i.e. what are those chemical 
elements in these Chlorophyll enriched transgenic  
plants responsible for either absorbing the CO2  & toxic 
gases  or converting  into O2 . 
 



 The gas is stored under high pressure so as to remain in a 
liquefied state and therefore not get discharged into the 
atmosphere .For the liquefaction of combustion effluent 
stream carbon dioxide, CO2  is captured by the separation of 
CO2 from emissions sources involving the adoption of 
chemical sorbents, physical sorbents, membranes, 
hydrates,  aqueous amines. Presently, aqueous amines are 
the state-of-the-art technology for CO2 capture for PC 
power plants; by using Packed Bed Separator & Equilibrium 
Flash Still.  

 To mitigate CO pollution;  the catalytic converters( Cobalt 
Oxides Catalysts) that convert carbon monoxide to carbon 
dioxide have been suggested in the present investigations. 

 



 Carnol Process : is directed to reduce CO2 emission  
primarily from coal burning power plants and 
producing methanol as an alternative automotive fuel. 
The Carnol Process takes CO2 recovered from the stack 
gases of a coal-fired power plant and reacts it with 
hydrogen produced by the thermal decomposition of 
natural gas (methane) to produce methanol as a liquid 
alternative transportation fuel.  

 (v)Nazrul M. Islam et.al Jan’10(J.Mol.Sc.2010,11,164-72) 
developed a novel type of high-pressure nano filtration  
membrane reactor  for hydrogenation in supercritical 
carbon dioxide (sc CO2 ). 

 



 (vi) Reduction of   CO2 emissions by Vermibio-filtration 
process: that converts hazardous waste into eco-friendly 
manure and a solar water heating system that saves 125 
liters of fuel per day, reducing CO2 emissions by 93.7 tons 
annually.  Similarly, recycled newsprint would go long to 
control Global Warming. 

 (vii)  Vehicle’s petrol mileage improvement 

 226 Kg. of CO2 emission can be reduced a year by cutting 
down driving by just 26 Km. every week.  

 3 per cent the rate of improvement in your vehicle’s petrol 
mileage if you maintain proper tyre pressure 

 (g)Mitigation of CFC (i)May 03, 2010 , NASA,ARC’s 
Scientists; Lee, Francisco et.al. have developed strategies 
to minimize the environmental impact of GHG on Global 
Warming. They discovered that several fluorinated 
compounds tend to be stronger greenhouse gases than 
compounds containing chlorine and-or hydrogen.  



 By  using Magnetic Refrigeration Techniques (MRT) 
over  transition metal oxide catalysts(e.g. Cobalt 
Oxides) in correlation with the magnetic susceptibility 
values and the  catalytic activity results cooling & have been 
found an alternative of CFC.  

 (iii)Lunar Cooling  i.e. Harnessing of Lunar energy 
”Lunar-AC” :Lunar Cooling  may be an alternative to 
replace CFC in Refrigeration and Air conditioning if, one is 
able to harness Lunar energy. 

  # Based  Krishnaraj Studies (HT:20 Sep’15) ;I think that 
Lunar Cooling can be generated by either harnessing 
the Lunar energy through Lunar Panels alike Solar 
panels or  developing the Lunar Concentrator  by using 
a parabolic trough like machine, perhaps complete with 
methanol and activated Carbon attached on the top. 
 



 Correlation between the Physical Characteristics(viz. 
Magnetic Susceptibility , Surface area, Chemisorption, 
DTA  & Chemical characteristics (viz. Catalytic 
activity, Reaction kinetics of Hydrogenation, 
Dehydrogenation, Oxidation, Reduction ,Mitigation 
and Detoxification of GHG i.e. (Methane,CO2,CFC )& 
inhibit depletion of Ozone ) , by making use of the  
Transition Metal Oxides Catalysts viz. Cobalt Oxides 
as  selective Catalyst-beds by 
MRT(MagneticRefrigerationTechniques)to computed  
for the Control the Global Warming.   

   (i)Finally, Computational Correlation Predicting 
Models (CCPM) for Detoxification of GHG  may be 
developed  through the  computed Correlation of Physico-
Chemical properties by using solid Catalysts of TMO. 
 
 



 (j)Energy From Vibrations: IISC Scientists (IEEE 
Journal & HT:09Apr’15): 

 IISC have harnessed  Energy from Vibrations  . This 
harnessed vibration energy could power small LED lights, 
fire and smoke alarms, biomedical devices by harvesting 
energy using Piezoelectric materials called Poly Vinylidine 
Fluoride(PVDF)& stacking many PVDF layers one on the 
top of the other, which effectively generates more strain and 
thus more power. 

  (k) Ambient Vibrations & REVERSE ENERGY   
 (i) In my view,  the ambient Vibrations  ever felt 

through the heavy vibrations from a heavy vehicle 
passing by, an aircraft flying at low levels, powerful 
water pumps, turbines, Rly. Trains, an AC or Fridge 
can be harvested to convert Vibrations into Energy 
resulting a source of Clean Energy.  
 



 The bacterial fermentation process known as Acetone-
Butanol-Ethanol(ABE), produces, n-Butanol and 
ethanol from starch. The ABE Fermentation was first 
developed in U.K. a century ago. Bio-butanol is now 
recognized as an advanced bio-fuel-a direct 
replacement of Petrol. The biofuel is produced from 
draff-the sugar rich kernels of barley soaked in water 
to facilitate the fermentation process necessary for 
whisky production and pot ale the copper-containing 
yeasty liquid that is left over following the 
distillation.  

 Scotland’s distilleries currently produce around 
750,000 tons of draff and 2 billion of pot ale annually.  

 



 Solar Impulse, the only airplane of perpetual endurance 
able to fly day and night on solar power without a 
drop of fuel, has completed the longest leg of its flight 
around the world. On 01Jul’15, the aircraft touched 
down in Hawaii after crossing the Pacific Ocean from 
Nagoya, Japan, covering a distance of more than 8 
thousand kilometers in five days and nights. 

 In this first Round-The-World Solar Flight, pilots 
Bertrand Piccard, André Borschberg and their team 
have set themselves the challenge to demonstrate how 
pioneering spirit, innovation and clean technologies 
can change the world. 

  Solar Impulse Completes Longest Leg of Flight (40,000 
Km )Around the World   
 

http://www.solarimpulse.com/




 

 K Krishnaraj , an Engineering student of B. Tec. final year, 
Kerela, India has developed an environment friendly solar-
powered device that will double up as an air-conditioner in 
summer and a refrigeration system during winter. This  
technology is believed to reduce at least 40% electricity 
bills.   

 He says ”The AC, like other solar operated devices does not 
operate on panels. instead  of solar panels,  the machine is 
fit with parabolic  trough, which is a solar concentrator, 
complete with methanol and activated carbon attached on 
the top. The benefit of this system is that methanol and 
activated Carbon minimizes Green House effect, thereby 
increasing the cooling process. 

 To overcome the maximum possible heat loss, we integrate 
a component called heat pipe. The carbon inside the bed 
absorbs the refrigerant (methanol) when it is at low 
temperatures and releases it at high temperature. This 
principle is used to run the system.” 
 
 



 Based on the above Krishnaraj Studies (HT:20 Sep’15), I’m 
of the view that  Lunar Energy can be harnessed and  
used for Cooling  and production of Lunar Ac and 
refrigeration as well. 

   
 Lunar Cooling can be generated by either harnessing 

the Lunar energy through Lunar Panels alike Solar 
panels or  developing the Lunar Concentrator  by using 
a parabolic trough like machine, perhaps complete with 
methanol and activated Carbon attached on the top.  

 In all probability this  proposed  system  of Lunar 
Concentrator   comprising methanol and activated 
Carbon should  minimize Green House effect, thereby 
increasing the Cooling  process.   

   
 



 (b)The use of substances such as  Chloro Fluoro Carbons 
(CFCs) deplete the ozone layer and increase Global 
Warming. CFCs are used in the production of  foam and the 
manufacture of refrigerators and fire extinguishers . By an 
international treaty’ The Montreal Protocol’  the nations have 
agreed to limit the use of  substances that are known as 
ozone depleting substances. 

 (c) Replacement of CFC By (MRT) # MRT works by 
applying a magnetic field to a magnetic material e.g. 
metallic alloys-and causing it to heat up. This excess heat is 
removed from the system by water, cooling back to its 
original temperature. When Magnetic field is removed the 
material cools down even further, and it is this cooling 
property that researchers hope to harness for a vide variety 
of cooling applications. 

 

 



  
#Goswami V.K et. al have shown that the few  
oxides of first  row of transition metals viz. 
Cobalt Oxides : CoO ( Co0I, Co0II, CoOI,II,) CO2O3; 
CO3O4 with high values of Magnetic 
Susceptibility, high Surface area ,highest 
activation energy &  high Catalytic activity 
exhibits dramatic heating and cooling when a 
magnetic field is applied and removed, at  normal 
conditions by providing highly efficient cooling at 
room temperatures,   and does  not loose efficiency 
when the cooling cycle is repeated time after 
time.> 
 



  (a) MAGNETIC SUSCEPTIBILITY:  
 Magnetic Susceptibility  was studied  by the specially 

designed and fabricated ‚Magnetic Balance‘  at IIT 
Kharagpur.(Fig.2) 
 

 The specimen to be studied was tightly packed in a small 
round Pyrex glass ampoule, seated under vacuum and was 
suspended from one end of the balance beam by means of a 
tungsten fiber. The beam of the balance was then made 
horizontal by placing suitable counterpoising weight on the 
beam. The position of the phototubes was adjusted, so that 
the spot of light reflected from the mirror M, illuminated the 
cathodes equally. Then the balance assembly was enclosed in 
a brass case provided with a glass window and the entire 
system was evacuated to avoid convection disturbances. 
 





 # Method: When the vacuum was of the order of 
10-5 mm of mercury, initial deflection in the output 
galvanometer was noted, and on switching the 
magnetic field, the galvanometer spot was 
observed to move away. The current in the 
compensating coil was switched on and it was 
adjusted by using various controls until the 
galvanometer spot comes back to the original 
position. The potential drop across a standard 10  
ohm resistance was measured by means of micro 
potentiometer.  The temperature was measured by 
copper-constantan thermocouple kept very close 
to the sample 

   
 



  

The following expression was used for the calculation of mass 
susceptibility. 
X = I/Is   ms/m (Xs – ks/Ps) ka /P 
 

 where, ka = volume susceptibility of air at Tdeg.K and P, Ps are 
the densities of sample and standard sample respectively. I and Is 
are the currents required to compensate the torque on the sample 
and standard sample of mass susceptibilities X, Xs of mass m, ms 
respectively. 
 

 The standard sample used was chrome alum whose mass 
susceptibilities at 300degK = 11.98 x 10-6 e.m.u. The Susceptibility 
value in connection with the results on the individual oxides,  XM 
-1 has been plotted against temperature Tdeg.K.  
 

 The magnetic susceptibilities of CoO(II), CoO(I), CoO(I,II) have 
been measured over the temperature region 300deg. – 700degK. 
 



 ((b) Surface Area Measurement: 
 Since heterogeneous catalysis is a surface phenomenon, the 

determination of catalyst surface area is necessary in the 
reproducible preparation and the systematic composition of 
Physico-chemical properties and catalytic activity of 
catalysts. A high surface area is an important characteristics 
of all good catalysts . Brunauer, Emmett and Teller (B.E.T.) 
method was used for the determination of surface area of oxide 
catalysts. 

 (c)The DTA measurements on CoO (II) in the temperature region 
300deg – 850degK in vacuum and  in Argon (Ar) atmosphere were 
done in sealed Pyrex glass ampule  by using the conventional DTA 
apparatus, designed and fabricated at IIT Kharagpur. 

 (d) Chemical Analysis 
 The amount of cobalt in each sample was estimated gravimetrically 

and the available oxygen was obtained volumetrically . 
 ( 



 (e) Mitigation of Activated Carbon Wastes.   
 Dr. Vk Goswami & Kasturi Gadgil  of IIT Delhi examined the 

Ph.D work of  B. Sarvana Bavan,(Mar’2006) wherein; 
Incineration process was used to destroy toxic and 
hazardous wastes 

 (f) Catalytic Activity 
 While studying the Catalytic Activity of Cobalt oxide 

catalyst [CoO (CoO(I) , CoO(II) CoO(I,II) CO2O3; CO3O4 ] 
through  the reaction kinetics of Dehydrogenation of 
Cyclohexane and Hydrogenation of ethylene by Goswami 
V.K et. al 2 it was observed that of the three oxides, CoO [k=1.16 
X 10-8mole sec.-1 m.-2 at 130oC], Co3O4 [k=2.27 X 10-8mole sec.-1 
m.-2 at 130oC], and CO2O3 [k = 7.2 X 10-8 mole. sec.-1 m.-2 at 
130oC], CO2O3 has the highest activity 

 This trend in activity of the oxides is also reflected, thought not 
significantly, in the activation energy values. 
 



 (g) Dehydrogenation Reaction :A comparison of the activities of 
the different forms of cobaltous oxides for the dehydrogenation 
reaction shows that CoO(II) has the highest activity [k = 1.738 
X 10-8 mole. sec.-1 m.-2 at 130oC], compared to CoO(I) [k = 0.572 X 
10-8 mole. sec.-1 m.-2 at 130oC], and the mixed form, CoO(I,II) [k = 
1.119 X 10-8 mole. sec.-1 m.-2 at 130oC]. 

 (h) Ethylene Hydrogenation. 
 Similar trend is also exhibited for ethylene hydrogenation. [k 

for CoO(II) = 3.28 X 10-7 mole. sec.-1 m.-2 at 130oC and k for 
CoO(I,II) = 1.29 X 10-7 mole. sec.-1 m.-2 at 130oC] 
 

 <These observations have been discussed in the light of d-
electron configuration of metal ions of the oxides, and the 
possibility of 3d6 configuration having a higher activity 
than 3d7 arrangement has been suggested.> 
 



 (i)Halogenation of Methane: 
Based on the above studies it’s evident that Halogenation 
of Methane using Cobalt Oxide catalysts, particularly the 
catalyst with highest activation energy and highest 
catalytic activity CO2O3 [k = 7.2 X 10-8 mole. sec.-1 m.-2 at 
130oC] should be a good preposition for mitigation of 
Methane. 

 #Halogenation of Methane Reaction: 
                   (CO2O3  Catalyst)* 
CH4 + Cl2     =============          CH3 Cl    +     HCl        
                [Halogenation(250-4000C)*/]         Methyl      
Hydrogen 
                   Ultraviolet light]                          chloride      
chloride                                                              
                                                           <*By use  of  (CO2O3  

Catalyst)*  
                                                           the reaction temp got 
reduced     
                                                           to  130oC> Ultraviolet 
light  
  
 Bromination takes place somewhat less readily than 
chlorination. Methane does not react with iodine at 
all. 
 



 Further, the #Controlled partial Oxidation of methane and the 
high- temperature Catalytic reaction  with water, in presence of 
highly active catalyst with highest activation energy ,highest catalytic 
activity viz.[ CoO(II) has the highest activity [k = 1.738 X 1.738 X 10-8 
mole. sec.-1 m.-2 at 130oC  

  (j) Hydrolysis of Alkyl Halides;  
 Hydrolysis of alkyl halides; would produce  alcohol; should be a 

good preposition for mitigation of Methane. 
#Controlled partial Oxidation of methane and the high- 
temperature Catalytic reaction  with water, 

 CH4  + 2O2 == CO2 +2H2O +Heat(213 kcal/mole) 
                        Ni Catalyst/(CoO(II) Catalyst)  
CH4 + H2O   ================== CO + 3 H2 
                                8500 

C                                                                                                                                       
In the leaf of a plant:-  CO2 +2H2O + energy ===== Carbohydrates 
+ O2  #Hydrolysis of alkyl halides               _                                         
_z  

 R-X + OH (or H2O) == R-OH + X ( or HX )                                                     
 CH3Cl + H2O = (CH3 OH) + HCl &  
 Methanol (CH3 OH) is non-toxic and one of the important 

ingredient   of Fuel Cells  
   

 



 (l) ‘Carbon Sinks’ 
 Next, the present study plans to use this  very 

technique of Co2 Absorption from air  to create 
‘Carbon Sinks’ through the catalytic processes by 
making use of d- group transition metals 
particularly oxides with 3d6  & 3d7 structure due to 
their formation of bond to Carbon characteristics. 

 (m)Means to produce more O3 by Catalytic 
Processes: 

 Pure ozone can be obtained by fractional 
liquefaction of O2O3 mixtures. 

 producing elemental oxygen and by action of 
ultraviolet light on O2. 



Oxide Magnetic susceptibility x 106 Surface area sq.m./g. 
% of 

cobalt 

CoO 
Xm = 62.82 

Xm = 4708 
90.1 

78.6 

(78.65) 

CO3O4 
Xm = 30.78 

Xm = 2468 
84.0 

73.31 

(73.43) 

CO2O3 
Xm = 28.60 

Xm = 2375 
19.7 

71.19 

(71.08) 

Column 4 of the table shows the % of cobalt found by Chemical Analysis  
 against the theoretical value (given in parenthesis).TABLE :1 
T 



 The mass susceptibility was found to be 62.82 x 10-6 e. 
m. u/g at room temperature (3000K). Surface area 
measurement by the B.E.T. method using nitrogen as 
the adsorbate at liquid air temperature gave the value 
of 90.1 sq. meter per gram.  The results of magnetic 
susceptibility measurement and DTA are shown in 
figure 3 & 4 respectively 

 The magnetic susceptibility data of the two forms of 
CoO and the mixture show that CoO(II) has got the 
highest magnetic susceptibility value at room 
temperature (5231 x 10-6 gms/mole), in comparison to 
the room temperature susceptibility values of CoO(I) 
(4684 x 10-6 gms per mole) and CoO(I,II) (4762 x 10-6 
gms/mole). This arises from the low density of CoO(II) 
compared to CoO(I) and CoO(I,II). 
 





 $.Dr.VK Goswami et.al concluded that the substance of high 
magnetic susceptibility value at room temperature ,high value 
of surface area, high value of metallic content  and of low 
density exhibits dramatic heating and cooling when a 
magnetic field is applied and removed, and  can  operate  in 
normal conditions  without loss of efficiency when the cooling 
cycle is repeated time after time ;should be useful for the 
cooling application and manufacturing of Magnetic fridges* 
limiting  the use of  substances that are known as ozone 
depleting  e.g. CFC .>; 

 $. the Computational Correlation Predicting Models (CCPM) 
may be developed by making use the results of above 
investigations  comprising Physico-Chemical properties of 
solid Catalysts to predict  parameters to Control Global 
Warming i.e. detoxification of GHG & may accelerate the 
progress in global environmental research with the 
development of new technologies. 

   
 



 You can lead  
 Join us In The Fight Against Climate 
Change 
 

 “It’s our moral responsibility to save 
mother Earth from the adverse effects of 
climate change not only for our 
survival but, for our future generations 
too. “ 

                                    Dr.Virendra Goswami 
 


