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Development and Effects of the New Energy Consumption Reduction Systems
-Environmental Relation Technologies Derived from the Ionic Semiconductor-
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The Ionic Semiconductor "' has been a polymeric semiconductor that contained with some rare earth metal oxides.
This semiconductor was an equipment of environment conformity type, since the environmental loading such as
power consumption was remarkably small, and it was man and beast harmless. Various solvents and/or atmosphere
were given powerful reduction effect (antioxidative effect) by the convenient and safety method with the
semiconductor.”’ In the solvent and/or atmosphere the new active species were generated with the action of this
semiconductor. These active species were applied in following fields; (1) the battery active reinforcement agents
toward various secondary batteries,”! (2) the power storage system based on the regeneration secondary battery,* (3)
the cooking oil degradation prevention system toward deep fling manufacturing process,” (4) refrigeration and/or
thawing system toward keep of freshness of the food and/or selective accelerated ripening,' and so on. The authors
report the outline of practical application examples of environmental conformity type our products and/or our
systems.””  In addition, it is reported in this lecture that heat exchange efficiency of refrigerant are able to be
improved with this semiconductor and relation technologies. The improvement effect of heat exchange efficiency is
applied to air-conditioner, refrigerator, and freezing chamber. As the result, large reduction of power consumption
is manifested. The obtained practical field data that these reduction effect of power consumption and development

of these power consumption reduction systems '*! are reported in detail.

Key Words: Low Environmental Loading Technology, the lonic Semiconductor, Antioxidative Effect,
Energy Consumption Reduction Systems, Environmental Conformity Type Device
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Table 1. Analysis of the Hydrated Electron Type Active
Species Generated with the Ionic Semiconductor.

Measurement Test Method*' Measured Literature
Item (25 °C) Value*' Datum*?
JIS K 2249 0.9970 0.997047
Density Vibratory Densimeter g/cm’ g/cm®
Kinematic JIS K 2283 0.7526 0.8928
Viscosity o Fme Vissmeis mm?*/s mm?/s
JIS K 2283 0.7503 0.8902
Viscosity Density X Kine. Visc. mPa- s mPa- s
Refractive JIS K 0062
Index Refractometry 1.3325 1.33287
Surface Pendant-Drop Method 72.59 mN/m*?
Tension prap v 500 Contse ange e 72,9 MN/m - 72.9 mN/m **
Electric JISK 010112 26 0.006
Conductivity Conductivity mS/m mS/m *°
Redox Redox Electrode Method ~ + 360 mV ~ + 800 mV *¢
Potential ORP meter +200 mV *37

*1 It was measured by Sumika Chemical Analysis Service; Co.,
Ltd. (Test Temp. =25 C) *2 Chem. Soc. Jpn., “Kagaku-Binran”,
Maruzen, Tokyo, 1993. (Pure water 25 ‘C)  *3 Wihelmy Method.
(Contact vapor phase: self steam) *4 Pendant-Drop Method. (Pure
water 25 °C) *5 Takahashi, Y.; et al., “Mizu no Hyakkajiten”,
Maruzen, Tokyo, 1997. *6 Tap water of the urban area. *7

Natural spring water.
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Table 2. Consumption Electricity Reduction Effect
by the Heat Exchange Efficiency Improvement

Investigation

Quantity of Electricity kW

Outdoor Invest.
Site / Supplier . . Before After Red.
Unit* Period
(Region) Setting Setting Quant.
2008.07-
Meat Center / 837,162
A+R 2009.06
Food Factory
109 kW 2009.07-
(Ibaraki Pref.) 790,230 46,931
2010.06
27,373
Marriage Hall / 2010.07
A DC 10,798
Hotel Work
201 kW 19,337 8,036
(Fukushima Pref.) 2011.07-
DC 2,635 DC 8,163
150,168
Supermarket / 2010.07
R DC 3,250
Store
146 kW 131,897 18,271
(Akita Pref.) 2011.07-
DC 2,645 DC 605
Factory / Printing 2011.12.14-
A 183.8
Industry 2011.12.16
12 kW
(Saitama Pref.) 2011.12.16- 142.4 41.4
Supermarket / R 2012.01.04-
726
Side Dish Factory 18.5 2012.01.06
(Saitama Pref.) kW 2012.01.06- 501.0 225.0

*1 A: Air-Conditioner, R: Refrigerator.

[ — O 15 i (BUBEAR) % 4 9 2 B RIS BV T
ARAEROMERIC L o TEBR OB Z XA L
LoD, BEEROFE ST ESET L, RIS ER
FZLLIERTENDZ L LD, #-o T, RENOIEERE)
FRRELLMESND 7D, BRSO m LR b
ENDZDTIEHARVWLEHRIEN D,

ANERO IS AL TR E BT 2RO —RE LT
B+ RmOBK TR b 723 RIE RN EORI L\ )
TEZGRIC S & | Bl & e 28 mIcs 3+ 2 AiIc
WTHRE L7, BEEHRBEEICRB T AT VY v AH
O HFRBRIZI VT BREHNRER) R 3 L OB 7 2
HHELDIEN G 2600 T, fFETHET 5,

4. BHYIC

TR —EES ISR T DA AR kO
HikoISHIZ, B R ETHIND, A THERD
RERBETHA0EERDD LD EE LI, REAMH
WHE D —>2 & LT, HERBEEABICKELSFET DY
D LR HIET D,

5. &R

[1] a) Yamanoi, N.; Karino, H. Japan Kokai Tokkyo Koho,
JP2002-069476, 2002. b) idem, Japan Tokkyo Koho,
JP3463660, 2003.

[2] a) Karino, H.; Tamura, K. 2nd Int. Symp. Org. Elec. Trans.
Chem., PP-22, Yokohama, 2007. b) idem, ISESS-SEST2007,
P03, Shizuoka, 2007.

[3] a) idem, st Asian Conf. Electrochem. Power Sour., 1P17,
Kyoto, 2006. b) idem, 48th Batt. Symp. Jpn., 1C16,
Fukuoka, 2007. c) idem, Aut. Meet. Electrochem. Soc. Jpn.,
1KO05, Atsugi, 2010.

[4] a) idem, 18th Symp. Envir. Chem., P208, Tsukuba, 2009.
b) idem, 18th Ann. Symp. Jpn. Inst. Ene., 7-90-2, Sapporo,
2009. c) idem, 77th Ann. Meet. Electrochem. Soc. Jpn.,
3A08, Toyama, 2010. d) idem, 90th Ann. Meet. Chem. Soc.
Jpn., 1PB-001, Higashi-Osaka, 2010.

[5] a) Karino, H. The Food Industry, 2002, 45, 73-77. b)
Karino, H.; Tamura, K. 47th Ann. Meet. Jpn. Oil Chem. Soc.,
P-040, Kanda, 2008. c) idem, 49th Ann. Meet. Jpn. Oil
Chem. Soc., P-42, Hakodate, 2010. d) Tamura, K. Research
aid by “Kieikai Research Foundation 2012”. e) Karino, H.;
Tamura, K. World Cong. Oleo Sci. 2012, P-123, Sasebo,
2012.

[6] a) idem, 53rd Ann. Meet. Jpn. Soc. Food Sci. Tech.,
2Hp16, Fujisawa, 2006. b) Tamura, K. Research aid by
“Nissui Research Fund 2006”. c¢) Karino, H.; Tamura, K.
16th Symp. Envir. Chem., P247, Kokura, 2007. d) idem,
19th Symp. Envir. Chem., P-229, Nagoya, 2010. e) Tamura,
K. Int. Food Mach. Tech. Exh., 1, Ariake, 2011.

[7] a) idem, 20th Symp. Envir. Chem., P-205, Kumamoto,
2011. b) idem, 92nd Ann. Meet. Chem. Soc. Jpn., 3PD-025,
Yokohama, 2012. c¢) idem, 21st Symp. Envir. Chem., P-179,
Matsuyama, 2012.

[8] a) idem, 92nd Ann. Meet. Chem. Soc. Jpn., 3PD-025,
Yokohama, 2012. b) idem, 79th Ann. Meet. Electrochem.
Soc. Jpn., 1L21, Hamamatsu, 2012. c¢) idem, 21st Symp.
Envir. Chem., P-179 and P-180, Matsuyama, 2012.



