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Notes: (1) 1930 => Industrial Civilization began when (&) reached 30% of its peak value. (2) 1979 =>
é reached its peak value of 11.15 boe/c. (3) 1999 => The end of cheap oil. (4) 2000 => Start of the
"Jerusalem Jihad". (5) 2006 => Predicted peak of world oil production (Figure 1, this paper). (6) 2008
=> The OPEC crossover event (Figure 1). (7) 2012 => Permanent blackouts occur worldwide. (8)
2030 => Industrial Civilization ends when & falls to its 1930 value. (9) Observe that there are three
intervals of decline in the Olduvai schema: slope, slide and cliff - each steeper than the previous. (10)
The small cartoons stress that electricity is the essential end-use energy for Industrial Civilization.
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1195 0TI, HE L TTAES R — RPN KIBIC W E SN D 2 ENREB S
F L7, ZOBEXFOZKMERFIT 572012, HHER0O%IC Ni LR R Al 2 72
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o_ HT- ||  CHT- > H,  CHy  CO,
Extraction Gasification 44 mol 22 mol 23 mol

100 MOLC g 7 11MJ - 17.6 MJ
mol-
83 mol-H @
0.85 mol-N
0.16 mol-S gg mol'-g water
30.8 mol-O mol- }
0.67 mol-N :S'ilr:t‘)’l'ec
1.82 kg d.b. 0.05 mol-S +Deposit)
3.84 kg w.b 8.7 mol-O —
(2.02 kg-water) Cold gas efficiency
e 0.83 kg d.b. 42.2%/43.9* = 0.96*
43.9 MJ-LHY*  0-90 kg w.b. 42.0*/39.0** = 1.07**

39.0 MJ-LHV** (007 kg-water)

* Value on dry basis
23.5 MJ-LHV* " _
23.3 MJ-LHV** Value on wet basis
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1) Richard C. Duncan: The peak of World Oil Production and the Road to the Olduvai Gorge,
Pardee Keynote Symposia, Geological Society of America Summit 2000, Reno, Nevada
(Nov. 13, 2000).
2) Siirola, J.J.: Sustainability in the Chemical and Energy Industries, Plenary Lecture of
Pittsburgh Coal Conference, Pittsburgh (Sep. 13, 2005).
3) Miura K., M. Shimada and K. Mae: 15th Pittsburgh Int. Coal Conf., Paper No.30-1,
(Pittsburgh, 1998)

4) Miura, K., H. Nakagawa, R. Ashida and T. Thara: Fuel, 83, 733 (2004).
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