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CHALLENGE??











BOOMING ECONOMY:





high rates of production


high rates of consumption


high rates of development











Sustainable development:


�industrial development w/o environmental damage





requirements





behavioral changes


limiting consumption of goods and energy








TECHNOLOGY





The ways in which humans apply knowledge & make things with materials & energy








ENVIRONMENTAL ASPECTS OF TECHNOLOGY:





development of highly efficient processes of energy conservation


renewable energy resource utilization


conservation of raw materials to finished goods








Technology ===> the product of engineering based on scientific 				principles











Science						engineering


discovery, explanation 		 ======> plans & means to achieve


& development of theory			practical objectives


�








			technology








MAJOR TECHNOLOGICAL ACHIEVEMENTS:





use of steam power


telegraph, telephone


electrical power


textiles


steel in construction


cement


internal combustion engine


computation


communication (new means)


new materials

















INDUSTRY & MANUFACTURING





INDUSTRY:


an enterprise that makes a kind of good. or provides a particular service








requirements:


raw materials


human resources


transportation


systems


environmental considerations








CLASSIFICATION OF INDUSTRIES:





food production


extractive mineral industries


renewable resource industries


renewable energy industry


manufacturing


construction


utilities


communications


transportation


wholesale & retail trade


finance


services


government


education





�MANUFACTURING ===> raw materials





minerals


fuel wood


fiber


��		sources





extractive			renewable


EXTRACTIVE:


irreplaceable resources which are taken from the EarthÕs Crust





mining


pumping of crude oil


withdrawal of natural gas








�				RAW MATERIALS


�


inorganic								organic


iron ore								coal


clay									lignite


gravel								crude oil, gas








MINING:


surface mining


placer deposit mining


underground mining








processing = environmental damage








TRANSPORTATION





EFFECTS ON ENVIRONMENT:





highways


conversion of agricultural land & wildlife habitat to housing area


increase in energy demand


increase in pollution





Systems approach: ===> trade off among:


speed


energy consumption


noise


pollution


convenience


Ò HIGH TECHÓ


plasma systems, artificial intelligence, remote sensing, lasers, composite materials, fiber optics, genetic engineering, computer aid design, microchips, advanced biotechnology








RESOURCES:


quantities estimated to be ultimately available





RESERVES:


well- identified resources that can be profitably utilized








Crucial metals in manufacturing


antimony


chromium


platinum group








environmental effects of mining & processing of metal ores:





disturbance of land


air pollution from dust & smelter emissions


water pollution from disrupted aquifers


















































NON METAL RESOURCES





application of clays:


petroleum processing


filler for paper


manufacture of firebricks, tile, etc.


oil clarifiers








application of phosphate minerals:


fertilizers


supplementation of animal feeds


synthesis of detergents


preparation of pesticides & drugs








other mineralsÕ applications:


pigments


fillers


chemicals








WOOD (renewable source)





source of :


lumber


plywood


particle board


cellophane


rayon


paper


methanol


plastics


							





					








						Cellulose (polysaccharide)





CHEMICALS EXTRACTED FROM WOOD


(water, alcohol-benzene, ether extraction, steam distillation)





tannins, pigments, sugars, starch, gums, pectins, terpenes, hydrocarbons, acids, esters, fats, fatty acids, aldehydes, resins, waxes





Moor use of wood ===> paper manufacture (cellulosic fibers)





lignine/cellulose separation ==> sulfide & alkaline process ==> water and air pollution








WORLD ENERGY RESOURCES





majority of energy consumed <=== fossil fuel





other sources?


uranium 235


deuterium


geothermal power


hydroelectric energy


tidal energy








ENERGY CONSERVATION





US - world leader in energy consumption





transportation


household and commercial uses








ENERGY CONVERSIONS





electrical 		<============>	mechanical





electrical		<============>	thermal





chemical		<============>	thermal





electrical		<============>	radiant








thermal		=============> kinetic








Carnot equation:





� EMBED Equation.2  ���





T1- inlet temperature





T2- outlet temperature





Steam turbine engine:





((810-310)/810 ) 100% = 59 %





nuclear energy ----> 30% electricity





limitations: temperature of core max. 620 K





70% - waste heat ----> atmosphere


�





			body of water








PETROLEUM & NATURAL GAS








consumption: 65 mln barrels/day





extraction of oil


primary recover (15%-30% oil from formation)


secondary recovery (20%-35%)


tertiary recovery





SHALE OIL:


pyrolysis product of oil shale rock containing organic C in a structure called kerogen








recovery of shale oil:


retorting the mined shale in a surface retort


burning the shale underground with an in situ process








ENVIRONMENTAL REPERCUSSIONS:





mining huge quantities of mineral


disposal of the spend shale


water pollution








NATURAL GAS:


abandon


can be converted to other hydrocarbons (Fischer Tropsch)


source of H2 for fuel cells








COAL:





1/3 of energy used by humankind is provided from coal


45% electricity





Coal:


solid fuel derived from partial degradation of plants





bases for coal classification:


% of carbon


% of volatile matter


heating value








bituminous coal:





C100H85S2.1 N1.5 O9.5


Anthracite			82% C


bituminous			46-60% C


subbituminous		40%C


lignite			30% C








sulfur---> 2-3% ===> environmental problems





Environmental problems limiting usage of coal TO BE SOLVED





environmental impact of coal mining


removing ash & S from coal prior to combustion


conversion of coal to liquid & gaseous fuels (free of ash and S)


global warming & CO2











��				Coal conversion


��


gas		liquid fuel		coke		solvent-refined coal (SRC)








Synthetic natural gas;





1. reaction with steam and oxygen





2C + O2 ---> 2CO





2CO + O2 ---> 2CO2





C + H2O ---> CO + H2





C + 2H2 ---> CH4





2. scrubbing with water (removing of tar & dust)





3. Shift reaction (catalyzed)





H2O + CO ---> H2 + CO2


			3.5	:1





4. removal of acid gases in  an alkaline scrubber (H2S, COS, CO2)





5. catalytic hydrogenation of CO





CO + 3H2 --> CH4 + H2O








Commercial process:





1. Texaco process (gasification)


gasification of water slurry of coal at 1250 oC - 1500 oC, p= 35-1200 psi





2. Exxon Donor Solvent process (liquefaction)


chemical addition of hydrogen











NUCLEAR FISSION POWER





� EMBED Equation.2  ���
































limitations:


0.71% natural uranium is U-235





solution ---> breeder reactor





U-238 ===> Pu-239 (fissionable)





Environmental considerations (impacts)





large quantities of radioactive waste products


eventual decommissioning








NUCLEAR FUSION POWER





� EMBED Equation.2  ���








no radioactive waste products


nonpolluting energy





GEOTHERMAL ENERGY:





underground heat


steam


hot water


hot rock








THE SUN





unlimited supply


widely available


inexpensive


no pollutants


not destructive to geosphere





photovolatic cells - based on amorphous silicon film





ENERGY FROM BIOMASS ===> wood, fruits, seed oils





methanol & ethanol from fermentation + gasoline = gasohol


CCNY:CHEM 1611
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