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New Solution for Radioactive
Waste Treatment by Multiple
Fermentation (EMBC-FT)
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How to deal with “Radioactive Waste Problems” so far?
A EEEYREE~ADINETORE

Ex) low-level waste
BNIEL N ILBEZEY) Semi-permanent Storage

$ 5k AR RT R
> > EaTEaE
Emission from nuclear power plant
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@ Conventional standpoint for wastes
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Separation / Concentration | Safety management | ittt ettt !
TEE. RHE L REhORLEHE ' Impossible to decrease radiation
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1 Storage space procurement i @ ;
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Tightly sealed : REZmORER
ZHARRIZTHA Storage cost accumulation | Separation & Natural decrease |
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Fundamental Cause: No way for positive
radiation decrease

RARR: BHREZEHLKTELGNCE

Is it a real solution??
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BIRIEBAR T PR ATENR Takashima Institute of Intelligent Technology

HX S IRIBIRSEA Hidemitsu of Earth-Environment CO., LTD.

How should we deal with “Radioactive Waste Problems” from now?
T EEYREIC L. SR ESIRYME REh

Fundamental Cause: No way for positive
radiation decrease

RARRE: S REZHR TSR L

Conventional standpoint for wastes

BEYIHTHMHEEKDRSE

New standpoint for wastes

Possibility of positive
- \ - -
BRREVIATOHLNRES ‘ radiation decrease
Coexistence with and Positive use of Radioactivity Tab A Sl s
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‘ Strengthen radioactivity-resistant bacteria activity to promote
decomposing radioactive substances

M EMED OB EERIEL . WAUEDED R BERE

Radioactive Substance

WEEME
Multiple Fermentation
18 & FiE% (EMBC-FT)

Non-radioactive Substance Effective Mi _ Brewing Cuel
ERETEY S ective Micro-organisms Brewing Cycle —

Fermentation Technology
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PRESENTATION PLAN
SHOERAE

What is “Multiple Fermentation(EMBC-FT)” ?
BEEHE(EMBC-FT)&IX

Application to low-level radioactive waste
liquid treatment
ELANILIRSHERRLEA DA

Process and Results of waste liguid treatment

test in Republic of China
BETORRBRULEEBONELER
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Understanding unlimited possibility of EMBC-FT application
H A& 38 (EMBC-FT) i ADER D AIEEIE A HHD
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What is “Multiple Fermentation(EMBC-FT)” ?
1 #E&%E(EMBC-FT)&I

The earth history and Micro-organic activity
Hh Ik D FE S0 S AE M D BN E

About 4 billion years ago Present
A & B (0B 4R DK R DHuEk
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Methane, Ammonia,Hydrogen,Steam Atmosphere KEEES Oxygen, Nitrogen, Steam ,0zone
AR TUEZT O KFEKER

BR.ER.KER. AV
Sulfuric acid, Nitric acid, Heavy metals Marine &: Salt, Water, Minerals
, i arine BFEEm 5 : *
Bhg. TEEE. 2B ’

B KERTILG
UV, Electron ray, Gamma ray, X-ray

Comic rays & TF Visible radiation
FLOMR. BTFHR. v #ROXER A[{RIEHR
About 600°C

Ave.Temperature 38 FE About 15°C

Q) What have changed ancient polluted world into the present for 4 billion years?
AEENTTERYERREEATE LD ?

|:>A)Activities of the micro-organisms that are suitable for the polluted world(That is Natural Self-cleaning Effect).
EERPEERICECOISEL-MEYM-LMNEEL. BRADBRERALLTYEZE R '

Can we use this power effectively?
COAESEHATELRLD ?

EMBC-FT theory’s origin:
EMBC-FTERDFE = :


プレゼンター
プレゼンテーションのノート
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What is “Multiple Fermentation(EMBC-FT)” ?
1 #E&%E(EMBC-FT)&I

Induction of desirable micro-organic ecosystem by EMBC-FT
EMBC-FTIZLAIFFELLMEEMERERNDFE

Law of the nature

BARFDEE

Induction of Pollution-

resistant bacteria
M5 EYMEYDFZERIR
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Polluted substance
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What is “Multiple Fermentation(EMBC-FT)” ?
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Induction of desirable micro-organic ecosystem by EMBC-FT
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Law of the nature

BARFDEE
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Induction of desirable micro-organic ecosystem by EMBC-FT
EMBC-FTIZLAIFFELLMEEMERERNDFE

Law of the nature

BARFDEE
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What is “Multiple Fermentation(EMBC-FT)” ?
1 #E&%E(EMBC-FT)&I

Induction of desirable micro-organic ecosystem by EMBC-FT
EMBC-FTIZLAIFFELLMEEMERERNDFE

Law of the nature EMBC-FT condition
BARFE DL EEFHEIKRE

Induction of Pollution-

Pretreatment for resistant bacteria
5L YMEY DFERIR

EMBC condition
WA RBBEHOLD (//////
OEAIIE

A
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Require long term to decompose

SMEIZEVERBIANE EMBC-FT atmosphere
HEEREFTHER
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What is “Multiple Fermentation(EMBC-FT)” ?
1 #E&%E(EMBC-FT)&I
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Induction of desirable micro-organic ecosystem by EMBC-FT
EMBC-FTIZLAIFFELLMEEMERERNDFE

Law of the nature EMBC-FT condition
BARFE DL EEFHEIKRE

v

Require long term to decompose

SMEIZEVERBIANE EMBC-FT atmosphere
HEEREFTHER

Almost zero at micro-organic death rate - Infinite proliferation
WEVDRBEZZFEFEOL 42 IR 4 5l AV A B
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What is “Multiple Fermentation(EMBC-FT)” ?
1 #E&%E(EMBC-FT)&I

Induction of desirable micro-organic ecosystem by EMBC-FT
EMBC-FTIZLAIFFELLMEEMERERNDFE

Law of the nature EMBC-FT condition
BARFE DL EEFREIKRE

<!> A
v

Require long term to decompose
DEICRVEIBNBE
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What is “Multiple Fermentation(EMBC-FT)” ?
1 #E&%E(EMBC-FT)&I

Induction of desirable micro-organic ecosystem by EMBC-FT
EMBC-FTIZ&AMFELLMIEYERRDEE

Law of the nature EMBC-FT condition
BAFRDEA BEEFEIKRE

v

Require long term to decompose

VAN 71 bl - | A I
NEICRODVERARE Promote to decompose rapidly

DENT HONEITT D

EMBC-FT enables ultimate increase in the natural self-cleaning effect
EMBC-FTIE. BRADF OHILIERZBRETEH DI AETH S,
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Application to low-level radioactive waste liquid treatment
ELAILRGHE R R LEA DG A

Activities of radioactivity-resistant bacteria
R ETEE OEE

2

Radioactive Substance

MM E

Examples of Radioactivity-resistant bacteria

i IS 1 B 0D 451

Decomposing Enzyme

DEER

Genus Type

Acinetobacter
Arthrobacter radiotolerance
Bacillus cereus
Bacillus pumilus
Bacillus subtilis
Candlida albicans
Candlida ciferrll
Candida kruser
Chroococcidiopsis
Clostridium botulinum
Clostridium perfringens

radioactivity—resistant bacteria
radioactivity—resistant bacteria

radioactivity—resistant bacteria

radioactivity—resistant bacteria
radioactivity—resistant bacteria
radioactivity—resistant yeast

524

radioactivity—resistant yeast

radioactivity—resistant yeast
radioactivity—resistant cyanobacteria
radioactivity—resistant bacteria

radioactivity—resistant bacteria

Decomposed (partially eliminated)

Cryptococcus neoformans

radioactivity—resistant yeast

ofE. (—ERER)

Deinobacter grandis

radioactivity—resistant bacteria

Deinococcus proteolyticus

radioactivity—resistant bacteria

Deinococcus radiodurans

radioactivity—resistant bacteria

Deinococcus radiophilus

radioactivity—resistant bacteria

Deinococcus radiopugnans

Energy ingesti

radioactivity—resistant bacteria

Dunaliella bardawil

radioactivity—resistant green algae

IR)LE—D

Erwinia

radioactivity—resistant bacteria

Escherichia coli

radioactivity—resistant bacteria

Substance to Energy conversion

ME-IRIILX—FH

Non-radioactive Substance

SEATEME
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Application to low-level radioactive waste liquid treatment

2 L AILERETE B R AR A OO I
Process to eliminate radioactive substances
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Num.

Decay-oriented bacteria
BERANEE

Ordinary Balance
BERO/NFTUR

Synthesis-oriented bacteria
BRANECE
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- Application to low-level radioactive waste liquid treatment
BEL AL GHERRLEADIE A

Process to eliminate radioactive substances
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ﬁf{%ﬂi%ﬁﬁﬁﬁ,ﬁ%@jﬁ,ﬁ Raising Radioactivity-
A Building EMBC-FT condition < resistant bactgria

EMBC—FT4k B8 D R &8 i T 8 O 4

Num.

Il amount
ioactive su
DT E
EMBC special enzyme
EMBCE: =&
Inactivation
EEIO NS

Induction of Radioactivity-
resistant bacteria

Infinite proliferation of Radioactivity-resistant bacteria ~ WBSAIEEOHERER
=>» Rapid radioactive substance decomposing.
BEEREICIYMRHN TRz BRIBE WS EYE D 7 fF {2 E
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Process and Results of waste liquid treatment test in Republic of China

3 . . = e
BETORBRLEEBRONBLER
Test conditions
REREH
NUQCIIde in the waste liquid Processing flow in the pilot plant
BRIZEENDZIE MBTSURTOTRN
ws B Pre-treated waste liquid STAGE-2
sr-s0 | AL R D BE R STAGE-1 _ Fermentation & Synthesis
31:? I Measurgd by a ’ ‘ Promoting Fermentation B LA K
oo | semiconductor-type detector e O Tt vy v Wi e A 9
Am-241 i ¥§1$*ﬁtﬂ%—eiﬂui } i hc : ﬂ} L N i
Co-60 I i =3 1 :{? :‘? :? i
Co-58 | T = ————
crst | Raw Water tank 00‘ 4-‘ i ”ﬁ - s
Ce-144 : %71(*% E ””{'“',N e
sb-125 | Return = B
RL R
Zn:6j | m Q ”
— ,} I _ »K«r_w/z ‘ STAGE'3
s 0.00E+00 5.00E+01 1.00E+02 1.50E+02 2.00E+02 ?é?iharge PromOting SynthESIS
Rsdioastivity [Ba/mL] i Pre-treated waste liquid AR (E) it
ATALIR 1% DB R
empty
Cs-137 radioactivity occupies over 90% of total Raw water tank
S : N s —_— —_— >
IO LIZTDMREHEENEEDIEILLE Bk
'] | i :
. . . Discharge Return
Estimate total radioactivity by Cs-137 measurement _ bt g =L
oy LBTDEEFEIFLKEEHET, 2001 April> October ="
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Process and Results of waste liquid treatment test in Republic of China
BETORBRLEEBROABLER

Demonstration method of treatment effect

3

SLIRH R DIRELE /7%
Sum of Cs137 radiation in Sum of Cs137 radiation in discharged P
injected waste liquid water and inside tanks of the plant - -
£ 15 A (D CL37RETBE Mfkeh . 752k h () 2 Cs137HET A Sum In sampled liquid

BIEH T ILEROE
Cs137Ha+RE

Sum in washing waste
liquid
RUONKRBERPD
£ Cs137H 5T 8E

=Y (Total amount JEE&5t) X

(Specific Cs137 radioactivity Sum in discharged water

BRIREH-YDBREE) Elimination is and inside-tank liquid
: ~ possible WiRkd., 2R N
hiRD £ Cs137M aTHE

2 : Summation of daily value JHKIEAIRE
BE#TOF
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3 Process and Results of waste liquid treatment test in Republic of China
BETORRVLERBOANBLER

Test results

RERFER
CASE-1 CASE-2
Estimating total liquid volume from tank drawings Measuring total liquid volume with a measurement tank
SEADKEZHENMELHLZIGE BHENOKEETEBICBLTAELEE
7.E+08 . 7.E+08
42% Reduction 47% Reduction
6.E+08 > 6.E+08 | wa
—_ Sample
g / AT |
. 4E+08 | B 4E+08 |
*§ Washing waste
5 3.E+08 | HERRKR 3.E+08 |
.;c;; 2E+08 | Treated Liquid 2 E+08 ]
S AL EE K
1.E+08 — — 1.E+08 |
0.E+00 0.E+00
Before Processing After Processing Before Processing After Processing
AL IRF UL 3 ALIRF VUBEL: 3

EMBC-FT processing enables to decompose and eliminate 42-47%
of radioactive substances
EMBC-FTALIE AL ICKY RS EME EDA2~4T%% 7 fEIHK
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CONCLUSION
FED

What is “Multiple Fermentation(EMBC-FT)” ?
1 BA%EE(EMBCFT)ER

‘ Effective method to increase the natural self-cleaning
effect ultimately
MEM_LLEBRODEFEAZBEREFTEOHLIFIE

o Application to low-level radioactive waste liquid treatment
BELAILERGHERRLEA DG A

‘ Decomposing radioactive substances using infinite induction and
proliferation of radioactivity-resistant bacteria
MRS R ZAERT ., BRIZESELHETRAMEMEZT D

3 Process and Results of waste liquid treatment test in Republic of China

BETORKBULERBONSLER

‘ Over 40% of radioactive substances have been eliminated.
BEERFOBRFNEMEEDA4B|LL LE D RIEX

New solution approach to various difficult problems by EMBC-FT application
HARE(EMBC-FT)ZEMAY 5. FEHEME~NDOHFLLVBR7 TO—FOHFHE
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