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“The Tritium Water Problem of Fukushima Nuclear Disaster”
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The Tritium Water Problem

of Fukushima Nuclear
Disaster

Hiroshi Makita Ph.D (Writer)
2019/05/24 Seoul

What is the Tritium Water Problem
of Fukushima Nuclear Disaster?

In the Fukushima nuclear disaster, three reactors were
meltdown. All three reactors were penetrated by the molten
core, and the corium went out of the reactor.

Since the state of the corium is not known at all, water
containing boron is constantly injected to remove heat from
the corium and to prevent criticality.

The Fukushima Daiichi N.P.P is being constructed at the
remains of the many small river, including Oimozawa, and the
reactor is blocking the underground water vein. This
groundwater is in contact with the corium.

Cooling water and groundwater are contaminated with
radioactivity by contact with corium. The treated water after
removal of radioactive elements except tritium from this
contaminated water was called " Tritium Water”.




Fukushima No.1 N.P.P Site ,

Satellite View of
The Fukushima
daiichi N.P.P Site

Google Map
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What is the Tritium Water Problem
of Fukushima Nuclear Disaster?

5. “Treated Water” has radio activity so storage in small tanks.

6. The number of tanks which storages “Treated Water”
increases day by day.

7. TEPCO and MITI(#&;FE % 4E) say there will be no place to
build a tank in a few years.

8. TEPCO and MITI had called “Treated Water” as “Tritium
Water” from 2011 to the Summer of 2018.

9. TEPCO, MITI and NRA believe that unless the “tritiated water”
is disposed of, the Fukushima Daiichi Stabilization Project will fail.
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BUT!

“Tritium Water” has not only Tritium but also many
radioactive elements exceeding environmental
standards!

Many people think, “Tritium Water” is Fake! It
is ”Polluted Water”!

So recently, NRA says “Treated Water” and says
“Treated Water” contains only Tritium and very small
amount of radioactive elements less than
environmental standards.
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Proposed disposal method " Tritium Water”
1) Dumpingin the Pacific OceanGEFERBIH)

Does it violate London Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter?(London Treaty)

2) Dumping deep in the ground by high—pressre(t FIEA)
Earthquakes, Pollution

3) Dumping in the Air (KR H)
Air pollution, Residents

4) Underground Burrie (Mt FT&RE)

Groundwater pollution, Expensive

5) Long term storage (EHAfRE ) (Tepco & Gov. have not
considerd this method.)

Poor in appearance, Very expensive, Uncertainty
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Long term storage (REARE)

After 240year Radiation
concentration will be less
than 1Bg/L.

Roughly Estimated Cost
200~400B¥/240year

Photo: Kikuma National Oil Stockpile (150BLisos+oystn)

What is Tritium?

v
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Nucleus of tritium
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e S -
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electron ) I
\

Betaray #
{clectron)

Tritium is one of thrce hydrogen
isotopes, and its nucleus consists of
a proton and two neutrons.

Tritium has radioactivity and decays
to helium-3, a stable isotope of
helium, by emitting beta rays
(electrons). It takes about 12.3
years (it is called " half life") that
tritium decreases to half amount.
The beta rays emitted from tritium
can be shieled with a thin sheet due
to its low energy.

Light water (H,0) around our
environment.




Tritiated water

Tritiated water is a radioactive form of water where the

usual protium atoms are replaced with tritium. In its pure form it
may be called tritium oxid&(T,0 0F#H,0) or super-heavy water. Pure
T,0 is corrosive due to self-radiolysis. Diluted, tritiated water is
mainly H,0 plus seme HTO (*HOH). It is ai_én«used as a tracer for
water transport studies in life-science reseazm;h Furthermore, since
it naturally occurs in minute quantities, it can be used to determine
the age of various water-based liquids, such as vintage wines.

,‘f
The name super-heavy watag helps dist# ,8u|sh the tritiated material
from heavy water, which contmwenum instead.

'\1‘

=

From WikipediaEN

Where come from Tritium?

In Natural
Cosmic rays: Tritium occurs naturally due to cosmic
rays interacting with atmospheric gases.

14 12 3
7N+n_> 6C+-|T

15
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Where come from Tritium?

In The Nuclear Reactors
Lithium: PWR and CANDU-A(PHWR)

i + n — 3He ( 205MeV ) + 3T ( 275 MeV )

Deuterium:CANDU (HWR)
D+n—>°3T

Need High-energy neutrons(High-speed neutrons)
Boron:To fabricate Tritium for Nuclear Weapon (Watts Bar Unitl USA)
IgE’, e i 2§'He + ?T

Lithium:
i+ n = 5He + 3T + n

Radioactive Properties of Tritium

1000

g 8

Average Energy (keV)
4
3

sl | NTTL

Trntram  C-14  F-18 P32 K40 Co80 590 I-131 G-137 Bi-210

1

Tritium Helium-3 electron antineutrino

v

Ye
P8 d:¥

Tritium is very weak (Low energy) Beta-emitting radio active isotope of hydrogen.
Half-life (3%FLHA) is 12.32 years.

From radiation.EU




Tritium concentrations in the
atmosphere

B Japan (Okai et al.)

CH,T D Northern hemisphere (Begemannd Friedman)
1000 E LI EERE ) 3% @ Southem hemisphere (Bishop et al.)
51 'B“
= 00 E= 5\
mE =
£ B X
=3 D:h
E 10 E [%EHD &
= - & -
2 -
= L
*E 1 E ¥ : ® Japan (Okai etal,)
apan ai etal,

3 o A USA (Mason&Ostlund)
g - + A Germany (Harteck&Faltings)
O A .+ USA (Fire man&Rowland)

T HT ¥ USA (Grosse ct al.)

0.1 E 1 # United Kingdom (Bishop& Taylor)
= : ai et ¢ ® Germany (Ehhalt)
- | HTO E jig:ﬂ EE&]:;;:\[,‘;LI] X Germany (Begemann& Friedman)
001 llllilll]illll Illlill]l]llll-l

1840 1950 1960 1970 1980 1980 2000
Year

Fig.2 Tritium concentrations in the atmosphere '™,

BELRFKERMERNFHR Y 2 —HFRFEL 20 1-10, 2000. £ V)

Tritium concentration in wood
ring of Japanese cedar (%)
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Fig. 5. Tritium concentration in wood ring of Japanese cedar 'Y

BILRFNRRRMAER TR » X —df 7R, & 20 : 1-10, 2000. £ Y

17




18

Changesin the Tritium
Concentration in rain and river
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From Atomica

Tritium profile in the Pacific Ocean
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Fig. 4. Tritium profile in the Pacifie Ocean.
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Biological half-life of Tritium

Tritium Gas (HT): N/A

HT is not absorbed from the lungs.

Tritium Water(HTO): 10days (7~18days)

Tritium Water is excreted as water quickly.

Organically bound tritium(OBT): 40days or 1Year
After take from mouth, 50% of OBT change to HTO, 50% of OBT
stay on body about 40 days and very small amount of OBT stay in
the body about 1 year.

Organically bound tritium(OBT)

Bioligical half-life of Organically bound tritium (OBT:- H##E SR =
F/KFE) is 5 times longer than HTO.

Environmental amount of HTO is 5 to 10 times larger than OBT.

The effective dose coefficient(ZEZNERE =R of
OBT is 2.3 times larger than HTO.

HTO has no bioconcentration effect. But in case OBT, there is no
agreement.

19
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Mid Summery

1) Tritium is very weak Beta-emitting radio active isotope.
2) Mainely tritium exist as HTO(Tritium Water).
3) Biological half-life of tritium is short.

4) Human should avoid staying in a tritium atmosphere for
a long time.

South Korea wins WTO case

against Japan
HEFEEIWTOTHEERLEDOM ?

GHEVARS OEE =58

Does Japan lose WTO case
against South Korea?

-
-

[LEDF 15 7 E

Asahi NP 2019/05/07




Always Makita says =----

BEmOfENEF L. EATHS
The majority of the value of food

is TRUST.

BB LS EEIXERNMRITD
E /"/\ /—Cﬁ)é
The term “harmful rumors” is a
scam caused by national policy.

"I

Public Acceptance(PA) in Japan

Public Acceptance(PA)is very important method in democracy.

PA has an enlightening(Z¥ 32 ¥ ) character.
In Japan, PA is a propaganda disguised as science.

In Japan, PA is a mandatory totalitarian value. For example
“Kizuna” (#%: Bonding) campaign.

In Japan, PA is sometimes violent and/or power of money.

Escpcailly in the case of Nuclear PA(J F JIPA).

21
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E/ILT 7 YPAWJVNPA)

I have been suggesting Japanese Special
“Nuclear PA” as “E/< LT 1\
PA”(Japan’ s Voodoo Nuclear PA: JVNPA)

from Fukushima Nuclear Disaster.

Close stakeholders of Japanese Gov., TEPCO
and Nuclear Industry, etc. strongly believes
that other countries must obey Japan’ s PA.

But WTO and South Korea refused to obey.

JPN Gov. is thrown in to the real

by WTO and South Korea

JPN Gov. start to consider about long term storage of
“Treated Water” in Fukushima No.1 N.P.P.
MainichiN.P 2019/05/13

But Japan has very serious problem.




Demographic projections for
Japan
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An inevitable future of Japan

It will take much more than 200 years (may be 300 years) to completely
end the Fukushima nuclear disaster.

It takes huge amount of money and human-power.
The population of Japan will fall below 40 million in 2100.
Of course, Japan's GDP will decrease to 1/3 of the current level.

These are due to the Japanese government's long years of wrong
policies.

Japan will go bankrupt around 2050 due to nuclear debt.

This means that within 100 years, Japan will fall into a more severe
chaos than Russia in the 1990s and become irrecoverable.
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