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Global warming causes huge natural disasters and will destroy our lives. The solar heat radiates
the surface of the Earth, on where the heat is absorbed and released back to space. The more
greenhouse gasses are in the atmosphere, the more the heat stayed within the atmosphere for a
long time, where the heat repeatedly reradiates on the surface. This is how the global warming is
occurring.

The emissions of greenhouse effect
gases have been identified to be carbon
dioxide (CO,, 76%), methane (CH,;, 16%)
and others (8%, carbon monoxide,
fluorocarbon etc.), and there were often
augured about carbon dioxide and
fluorocarbon. There is also a serious
problem on the global warming potential
(GWP), because the value of methane is 25
times more than carbon dioxide and there I e 008 2010 2012 o014 2016
is nothing to reduce the emission. YEAR

Here author will represent the
problems in the global warming, that we
should work on today.
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Figure. CO; levels in recent years (from http://climate.nasa.gov/)

Keyword: global warming, green chemistry, carbon dioxide (CO,), methane (CH,), biomass, cellulose,
glucose, power generation

Professor Fumio Sugawara received his Ph.D. from Tohoku University in 1979. He then studied in RIKEN,
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determinations of biologically active compounds. During 1983 to 1985 and 1987, he had been a research
scientist in Montana State University, MT and Cornell University, NY. He was awarded JSBBA Award for
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He has been promoted to professor of Department of Applied Biological Science, Faculty of
Science and Technology, Tokyo University of Science in 1996, and then retired in 2016. His research
activities focused in interdisciplinary area including isolation of natural products,
structural determination, total syntheses, determinations of drug binding proteins,
covering Organic Chemistry, Biochemistry, Biotechnology, Cell Biology and Computer
Science. Nowadays it is named as Chemical Biology, one of the most exiting research
field in science. He promoted this interdisciplinary area as an editor of Chemistry and
Biology (Cell Press) over 10 years.

After his retirement, he has been studied on Green Chemistry, not only
producing rare sugars from biomass but also protecting global warming of the Earth.
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Table 1. Global anthropogenic present—day emissions weighted by the Global Warming Potential
(GWP) and the Global Temperature change Potential (GTP) for the chosen time horizons. Year 2008
(single—year pulse) emissions weighted by GWP, which is the global mean radiative forcing (RF) per

unit mass emitted integrated over the indicated number of years relative to the forcing from CO,

emissions, and GTP which estimates the impact on global mean temperature based on the temporal

evolution of both RF and climate response per unit mass emitted relative to the impact of CO,

emissions. The units are ‘CO, equivalents’, which reflects equivalence only in the impact parameter

of the chosen metric (integrated RF over the chosen time horizon for GWP; temperature change at

the chosen point in time for GTP), given as Pg(CO,)eq (left axis) and PgCeq (right axis).
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[19,24,25,26]

4. (AT RDFT-5FIH

AT ATIEE BB EL T, S X
=), AT TR, NAFT 4— BB E
BRSNS, ZZTIEZE NSO A6
FEOAREVEIC DWW TR HT D,

4—1. ELA—RF/IF7A15—

B OIEERToAMIL, Brm—2b
I e—REE LTS (FIR) , Bre—R%
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(BRWAEIR DL —X), fi XK, roAf
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Yo —2F 7Y AH L (CNC) D BAFE A E0H
WZHEA TS,

T a—RF )T A= IR EMEE T
ARXE TN LIZH DT, BE LIRS 2 i
Z (BAEkD 2 B OBEST 5 FLL L), #uz
LB, B (BT L) L5
LD EHTBH R DD BN TND, A4~ AH
KOFFEMTT, [27]
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4—2 HipE
TV — RO HEAEO A FEEIF OB 1

WO MELTOBERNEL, B
FETIE, PRI ) — VAEEDIED, NI
FeDAFE, KT TAT v I EFED R 2>
TWD, — 3 AF =8 ) — )VAEFEIEIE, NEDO
—BEDO IO HEE BT AL RS, =
B )=V EEAET DN R LEELT
RS TVD, [28,29,30]

OB A FE 21TV o B 72 BERED B 5,

F—I, BAEMOIERFESSARMITE £
A m— 2RI LT — AN HEE IR AT
1%, KR L DB LA BR DS LB 270 %, AL
WEEEL, BEINKRC L D7 o — 2 gk
D 1 DTELEBNT-FIETT N, HHEEMHED
FERBE N L2 O T2 515 E BB S
TN, BLa—25I37 Va— 20355
D, NI —ANBIET v a—ADIE)
iz OffF (Foo—R, w2 )—R, TIE )—2A
7R ) MAERR T DT, BRIZE S TI o BE- K
BN IELIR D, LINLR0D, TRHORERT
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W72 5y BEE AN CRIRE T,

a— a7 D AR XD K 55 il kit
LR, ~Ikm— 2o ORIREIINK S
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25 g/l OF v a—ARELI, ~IE/La—2R
AR B3 — AU R 1 80%& 78
77 Floa—1 a7 OF) 509033 — a7
LTINS, RICZDa—rad ElEO®
N —A G E AT 5T BRI b O Et
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— RIS Tz, BREL T 100 7T 4
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T ATV — ORI L Ca—ra T +4y
IEHAEECTHDHEE 2 BT, [31] (Figure 1)
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%, [33]
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PEF polymer [35]
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FHEELTUVA, [35](Figure 2)
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BIO 82%DIVHRT HMF ([ZE#INDZEn
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ZRIREICL, (LS PE T T REZe R & 42
ez LIRS ND, [36,37](Figure 3)
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Figure 3. Oxidation of glucose with NHC—Cr catalyst [36]
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[39,40](Figure 4)
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Figure 4. The fuel cells are made from a

compressed push of enzymes and carbon

nanotubes. [40]
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