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SEAH 1

KEFHEBRADAA v FRUBERICET HIFHRIEHEN (ER)

Information to support the review of Annex A to the Minamata Convention

Status of switches and relays in Japan

1. Category of | (] Batteries [ Pesticides, biocides and topical antiseptics

mercury-added Switches and relays [ Non-electronic measuring devices

product O Lamps O Others (Please specify- )
1 Cosmetics

2. Further | - The Major known mercury switches and mercury relays in Japan

description of the
product (if any)

(classified according to operating mechanism) are as follows:

Type 1 Mercury reed relays
Type 11 Mercury displacement relays
Type 111 Mercury seismic switches

*Although “very high accuracy capacitance and loss measurement bridges
and high frequency radio frequency switches and relays in monitoring and
control instruments with a maximum mercury content of 20 mg per
bridge, switch or relay” are exempted from the requirements of Minamata
Convention, survey conducted in Japan could not confirm the domestic
manufacture of bridges, switches or relays for the stated purpose.

3. Information on
the use of the
product

* Mercury switches/mercury relays are used by incorporating them in
equipment.

4. Information on
the availability of
mercury-free (or
less-mercury)
alternatives

*Mercury free switches and relays are available.

5.G) Information
on the technical
feasibility of
alternatives

» Currently, there are products (end use) that are difficult to replace with
mercury-free relays due to performance and cost issues, and the necessity
to change the circuit when using a mercury-free relay. Due to these
reasons, there is still a demand for mercury relays for the maintenance of
existing (not easily replaceable) products.

*Relevant industrial associations, on their websites, have published a list
of uses that should be excluded from regulation by the Act on Preventing
Environmental Pollution of Mercury of Japan for products commonly
recognized by the Association to currently have no mercury free
alternatives.

5.(Gi) Information
on the economic
feasibility of
alternatives

- As stated in 5.(i) above.

6. Information on
environmental
and health risks

and benefits of

alternatives

7. If any, | *In Japan, 1 company currently manufactures mercury switches (mercury
additional seismic switches) and 4 companies manufacture mercury relays (mercury
information being | reed relay : 3, mercury displacement relay : 1).

submitted on | -There are cases where mercury relays manufactured outside Japan are
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mercury-added

products

pursuant to
Article 4.4 of the
Convention not

addressed above
(e.g. manufacture,
general trade
information, etc.)

imported and incorporated in equipment.

8. Other relevant
information

pursuant to
Decision MC-3/1

*Mercury switches and mercury relays will be regulated by the Act on
Preventing Environmental Pollution of Mercury of Japan after the phase-
out deadline of the Minamata Convention (end of 2020). Switches and
relays for which no feasible mercury-free alternative for replacement 1is
available are excluded from Annex A of Minamata Convention and will
also be excluded from the Act on Preventing Environmental Pollution of
Mercury of Japan (scope of the exemption will be judged based on the
availability of mercury free alternatives)

9. References

*Information is collected through interviews with domestic manufacturers

of mercury switches/mercury relays and through questionnaire survey
targeting recipients of shipments from the relevant manufacturers and
member companies of healthcare/measurement/analysis/ control
equipment related industrial associations.

[Type I : Mercury reed relays]

1. Category of
mercury-added

(] Batteries
Switches and relays

[ Pesticides, biocides and topical antiseptics
1 Non-electronic measuring devices

product O Lamps O Others (Please specify- )
1 Cosmetics
2. Further | -Performs electrical circuit signal switching, etc.

description of the
product (if any)

*Mercury content depends on the application and is in the range of 10 to
4,000 mg per mercury reed relay.

3. Information on
the use of the
product

*Due to its low contact resistance, no chattering, and long life, it has been
widely used in the past for inspection devices, analysis devices, control
devices, etc.

4. Information on
the availability of
mercury-free (or
less-mercury)
alternatives

: Currently, mercury-free relays (reed relays, semiconductor relays) are
available and for many applications new use of mercury-based reed relays
is not required.

5.1) Information
on the technical
feasibility of
alternatives

- However, for some applications, mercury-free relays cannot be
substituted due to performance and cost issues. Specifically,
semiconductor inspection equipment (or semiconductor manufacturing
equipment) that can handle high current/high voltage and require high
current accuracy, Noise Test equipment (noise simulator, ESD
(electrostatic discharge) test equipment, CMR inspection equipment) that
can handle high voltage and require conformance to rapid rising
waveform generation and standards, trimming equipment that can
handle high voltage and require high precision waveform to be
maintained, drawing devices that can handle high voltage and require
high precision electron beam control, electron microscopes that can
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handle high voltages, nano-indentation testers that control minute
electric currents, scanners that measure extremely small currents, and
nuclear instrumentation that require high performance. Even after the
end of 2020, manufacture, import and export of these products is desired.

*The Semiconductor Equipment Association of Japan considers that there

are no mercury free alternatives for semiconductor inspection equipment
(or semiconductor manufacturing equipment) that satisfy the required
conditions and has published these products on its website as products
that should not be subject to the Act on Preventing Environmental
Pollution of Mercury of Japan.

* Further, existing products such as vehicle control devices, instrument

landing system ground facility, steel welding machines, inverter devices
and control panels for social infrastructure equipment, noise test devices,
semiconductor inspection devices, etc. that use mercury reed relays,
require the circuit to be changed in order to use mercury free relays,
resulting in the need to develop a new board at a high cost and to review
the entire system. Hence, a simple replacement is not possible and thus
the demand for maintenance purposes exists. Some of these products are
exported and used overseas, and their maintenance may result in the
manufacture and export of mercury reed relays, as well as the export and
import of parts and products containing the relays.

5.(ii) Information
on the economic
feasibility of
alternatives

- As stated in 5.(i) above.

6. Information on
environmental

and health risks
and benefits of

alternatives

7. If any, | *There are 3 manufacturers in Japan.

additional -In the manufacture of mercury reed relays, mercury switches (elements)
information being | are imported from outside Japan and used.

submitted on

mercury-added

products

pursuant to

Article 4.4 of the

Convention not

addressed above
(e.g. manufacture,
general trade
information, etc.)

8. Other relevant
information

pursuant to
Decision MC-3/1

9. References
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[Type II:Mercury Displacement Relay]

1. Category of
mercury-added

[ Batteries
Switches and relays

[ Pesticides, biocides and topical antiseptics
[ Non-electronic measuring devices

product O Lamps O Others (Please specify- )
1 Cosmetics
2. Further | (Mercury overcurrent relay)

description of the
product (if any)

A type of mercury displacement relay.
*Detects overcurrent and shuts off the circuit.
*The maximum mercury content per piece is 15 g.

3. Information on
the use of the
product

(Mercury overcurrent relay)
*Used for air conditioning and refrigeration equipment for train cars and
large-scale industrial equipment.

(Mercury displacement relay manufactured outside Japan)
*Mercury displacement relay manufactured outside Japan are used as
components (polarity switching controller) of the particle accelerator.

4. Information on
the availability of
mercury-free (or
less-mercury)
alternatives

(Mercury overcurrent relay)

* Manufacturers are carrying out replacement, not by mercury-free
overcurrent relays, but by IMPs (Internal Motor Protector) which
similarly provides the functionality of protecting against overcurrent.

(Mercury displacement relay manufactured outside Japan)
* Mercury-free relay was being used, but the occurrence of a problem
resulted in reverting to the use of this product.

5.1) Information
on the technical
feasibility of
alternatives

(Mercury overcurrent relay)

*The manufacturer is planning to end the production by the end of 2020.
However, due to a difference in the maximum value of the protection
current that can be supported, substitution with IMP may not be possible
for new equipment that require a large amount of current. Hence, even
after the end of 2020, there may be a desire to manufacture mercury-
based overcurrent relays.

*Further, due to structural differences, it is not possible to simply replace
the existing mercury overcurrent relay with an IMP. Hence, there is a
possibility that the manufacturer may wish to manufacture a mercury
overcurrent relay after the end of 2020 for maintenance purposes.

(Mercury displacement relay manufactured outside Japan)

*Although development is underway towards the replacement of mercury-
free relays, based on current situation, it may be necessary to import the
relays even after the end of 2020.

*The Semiconductor Equipment Association of Japan has published on its
website that no mercury-free alternatives currently exist for
homopolarity switching controllers.

*In addition to importing mercury displacement relays for maintenance,
import/export of parts and products containing these relays may occur.

5.(ii) Information
on the economic
feasibility of
alternatives

6. Information on
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environmental
and health risks
and Dbenefits of

alternatives

7. If any, | (Mercury overcurrent relay)
additional *There is 1 manufacturer in Japan.
information being

submitted on

mercury-added

products

pursuant to

Article 4.4 of the
Convention not
addressed above
(e.g. manufacture,
general trade
information, etc.)

8. Other relevant
information

pursuant to
Decision MC-3/1

9. References

[Type III:Mercury seismic switch]

1. Category of | [J Batteries [J Pesticides, biocides and topical antiseptics

mercury-added Switches and relays | [J Non-electronic measuring devices

product O Lamps [ Others (Please specity- )
1 Cosmetics

2. Further | -Detect vibration and shut off the circuit.

description of the
product (f any)

*The maximum mercury content per piece is 300 mg.

3. Information on
the use of the
product

*Used for cassette type portable gas heating equipment.

4. Information on
the availability of
mercury-free (or
less-mercury)
alternatives

*The manufacturer has developed a mercury-free seismic switch, and the

manufacture of mercury seismic switch is scheduled to be discontinued
by the end of 2020.

5.1) Information
on the technical
feasibility of
alternatives

5.(ii) Information
on the economic
feasibility of
alternatives

6. Information on
environmental
and health risks
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and Dbenefits of

alternatives

7. If any, | *There is 1 manufacturer in Japan.
additional

information being

submitted on

mercury-added

products

pursuant to

Article 4.4 of the
Convention not
addressed above
(e.g. manufacture,
general trade
information, etc.)

8. Other relevant
information

pursuant to
Decision MC-3/1

9. References
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SEEH2

KEEFNEHR~DFRIRICET DIERIRHEN (ER)

Information to support the review of Annex A to the Minamata Convention

Status of non-electronic measuring devices in Japan

[Glass mercury thermometer]

1. Category of | (] Batteries [ Pesticides, biocides and topical antiseptics

mercury-added ] Switches and relays Non-electronic measuring devices

product O Lamps O Others (Please specify- )
L] Cosmetics

2. Further | -A thermometer in which mercury is sealed as a temperature sensitive

description of the
product Gf any)

liquid inside a transparent glass tube.

*The amount of mercury used depends on the required accuracy, and is
about 4 to 20 g per thermometer. The finer the scale (minimum display
that can be confirmed), the greater the amount of mercury used.

*There is almost no residual mercury in the narrow tube, shows good
reproducibility, is highly accurate, and the temperature of substances
such as hydrochloric acid, sulfuric acid, and other highly corrosive
substances can be measured.

3. Information on
the use of the
product

*In addition to being used alone, these are incorporated in hygrometers,
floats for LPG measurement, diesel engines, medical equipment (gas
sterilizers), pycnometers, and flash point testers.

*Demand for glass mercury thermometers with a scale of 1 ° C or higher

is declining.

4. Information on
the availability of
mercury-free (or
less-mercury)
alternatives

* Currently, thermometers and digital thermometers that use other specific
type of liquid as the temperature sensitive liquid are available.

5.1) Information
on the technical
feasibility of
alternatives

*Due to performance issues, replacement with mercury-free thermometers
1s not possible for some applications. Specifically, replacement is not
possible for the following:

*The maximum temperature that can be measured is 300 ° C or less,
and the scale is 0.5 ° C or less.

*The maximum measurable temperature is over 300 ° C and less than
500 ° C, and the scale 1s 2 ° C or less.

*Thermometers that can measure the temperature of hydrochloric acid,
sulfuric acid and other highly corrosive chemicals, the maximum
temperature that can be measured is more than 200 ° C and 500 ° C
or less, and the scale is 2 ° C or less.

- Replacement during the time of repair with replacement products is
difficult mainly due to factors such as simple replacement not being
possible due to size differences.

*Glass mercury thermometer is specified in the Japanese petroleum test.
With digital thermometers, dealing with total immersion is difficult and
standard data used until now cannot be used any more. Hence, requests
have been made to continue manufacturing glass mercury thermometers
even after 2020.

*In addition to the thermometers specified in the standard, there is a
possibility of continuing the manufacture of a small amount of custom-
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made products that cannot be replaced.

5.(ii) Information
on the economic
feasibility of
alternatives

* A glass mercury thermometer costs around 1,000 yen, while a digital
thermometer costs around 5,000 to 10,000 yen and is more expensive.

- Some digital thermometers have high accuracy. However, in order to
Increase accuracy, it is necessary to increase the accuracy of both the
temperature sensing unit and the display unit, which can be very
expensive.

6. Information on
environmental

and health risks
and benefits of

alternatives

7. If any, | There are 10 manufacturers in Japan.
additional

information being

submitted on

mercury-added

products

pursuant to

Article 4.4 of the

Convention not

addressed above
(e.g. manufacture,
general trade
information, etc.)

8. Other relevant
information

pursuant to
Decision MC-3/1

+ Glass mercury thermometer (excluding those listed below) will be
regulated by the Act on Preventing Environmental Pollution of Mercury
of Japan after the phase-out deadline of the Minamata Convention (end
of 2020). Exemptions included in Annex A of the Minamata Convention
([Products for research, calibration of instruments, for use as reference
products], [Measuring devices for which no feasible mercury-free
alternative for replacement is available],[Measuring devices installed in
large-scale equipment or those used for high precision measurement,
where no suitable mercury-free alternative is available]) are also not
subject to regulation under the Act on Preventing Environmental
Pollution of Mercury of Japan (During the review process, the scope of
exemption for products will be determined by the use mentioned above).

*Products for which the maximum temperature that can be measured
1s 300 ° C or less, and the scale 1s 0.5 ° C or less.

*Products for which the maximum measurable temperature is above
300 ° C and 500 ° C or less, and the scale is 2 ° C or less.

* Products that can measure the temperature of hydrochloric acid,
sulfuric acid and other highly corrosive chemicals, the maximum
temperature that can be measured is more than 200 ° C and 500 ° C
or less, and the scale is 2 ° C or less.

9. References

* Information was collected through interviews with a group of domestic
manufacturers of glass measuring instruments.
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[Liquid column type mercury barometer]

1. Category of
mercury-added

[ Batteries
[0 Switches and relays

[ Pesticides, biocides and topical antiseptics
Non-electronic measuring devices

product 0 Lamps O Others (Please specify- )
L] Cosmetics

2. Further | -Barometer that utilizes the principle that when a glass tube with one

description of the | end closed is filled with mercury and placed in mercury contained in

product (if any) another container, the weight of the mercury in the glass tube balances

with the pressure applied to the mercury surface in the container.

3. Information on
the use of the
product

 Currently, there is not much demand for this product and almost no
production. In the future, products that are able to get certification by
the Japan Meteorological Agency will be used as reference standard
products for research and calibration, and hence there is a demand of
manufacture for these specific products.

4. Information on
the availability of
mercury-free (or
less-mercury)
alternatives

- Digital barometers are available.

5.1) Information
on the technical
feasibility of
alternatives

5.(i) Information
on the economic
feasibility of
alternatives

6. Information on
environmental

and health risks
and benefits of

alternatives

7. If any,
additional
information being
submitted on
mercury-added
products
pursuant to
Article 4.4 of the
Convention not

addressed above
(e.g. manufacture,
general trade
information, etc.)

8. Other relevant
information

pursuant to
Decision MC-3/1

*Liquid column type mercury barometers will be regulated by the Act on
Preventing Environmental Pollution of Mercury of Japan after the
phase-out deadline of the Minamata Convention (end of 2020).
Exemptions included in Annex A of the Minamata Convention (Products
for research, calibration of instruments, for use as reference products)
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are also not subject to regulation under the Act on Preventing
Environmental Pollution of Mercury of Japan (During the review
process, the scope of exemption for products will be determined by the
use mentioned above).

9. References

*Information was collected through interviews with a group of domestic
manufacturers of glass measuring instruments.

[Mercury column type pressure gauge]

1. Category of
mercury-added

[ Batteries
[0 Switches and relays

[ Pesticides, biocides and topical antiseptics
Non-electronic measuring devices

product O Lamps O Others (Please specify- )
1 Cosmetics
2. Further | -A pressure gauge that can accurately measure pressure using the density

description of the
product (if any)

(specific gravity), height, and gravitational acceleration of mercury.
*The average amount of mercury used is 1,500 g / piece.

3. Information on
the use of the
product

*These are mainly used at research institutes and for calibration of pressure
gauges, for purposes such as calibration of high-precision pressure gauges
and inspection of aneroid sphygmomanometers.

*Used for calibration purpose and not incorporated into other equipment.

4. Information on
the availability of
mercury-free (or
less-mercury)
alternatives

*When using the certification system of the Measurement Law, a reference
liquid column type pressure gauge is required. Hence, substitution with
non-mercury alternative is difficult.

5.1) Information
on the technical
feasibility of
alternatives

*In order to achieve the same level of performance, no other liquid exists
that can replace mercury and hence replacement is not possible. There is
a request for continual manufacture according to the order.

5.(i) Information
on the economic
feasibility of
alternatives

6. Information on
environmental

and health risks
and benefits of

alternatives

7. If any, | There are two manufacturers in Japan.
additional

information being

submitted on

mercury-added

products

pursuant to

Article 4.4 of the

Convention not

addressed above
(e.g. manufacture,
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general trade
information, etc.)

8. Other relevant
information

pursuant to
Decision MC-3/1

*Mercury column type pressure gauges will be regulated by the Act on

Preventing Environmental Pollution of Mercury of Japan after the phase-
out deadline of the Minamata Convention (end of 2020). Exemptions
included in Annex A of the Minamata Convention (Products for research,
calibration of instruments, for use as reference products) are also not
subject to regulation under the Act on Preventing Environmental Pollution
of Mercury of Japan (During the review process, the scope of exemption for
products will be determined by the use mentioned).

9. References

* Information was collected through a questionnaire survey of domestic

manufacturers of pressure gauges and thermometers.

[High temperature diaphragm seal pressure gauge]

1. Category of | [J Batteries [ Pesticides, biocides and topical antiseptics

mercury-added [0 Switches and relays Non-electronic measuring devices

product ] Lamps O Others (Please specify- )
] Cosmetics

2. Further | - A measuring instrument that measures the pressure of a substance that

description of the
product (f any)

is in a molten state under the harsh conditions of high temperature and
high pressure.
*The average amount of mercury used is 40 to 50 g / piece.

3. Information on
the wuse of the
product

*Used as a part of chemical fiber / chemical resin machines and injection
type resin molding machines.

4. Information on
the availability of

*Pressure gauges used below 230 ° C have been replaced by alternative
products (silicone oil).

mercury-free  (or

less-mercury)

alternatives

5.() Information on | -There is no alternative for pressure measurements at or above 230 ° C
the technical | and those used with a scale of 5 MPa or less.

feasibility of

alternatives

5.Gi) Information | -It is technically and economically difficult to develop alternative products
on the economic | for mercury for pressure measurement at 230 ° C or higher with a scale
feasibility of | of 5 MPa or lower.

alternatives

6. Information on
environmental and
health risks and
benefits of
alternatives

7. If any, additional
information being
submitted on
mercury-added

products pursuant

*There are two manufacturers in Japan.
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to Article 4.4 of the

Convention not
addressed  above
(e.g. manufacture,
general trade

information, etc.)

8. Other relevant
information

pursuant to
Decision MC-3/1

High-temperature diaphragm seal pressure gauges (pressure
measurement at 230 ° C or higher, used at a scale of 5 MPa or lower) can
be manufactured in Japan even after the phase-out deadline (end of
2020) of the Minamata Convention (not subject to the Enforcement
Ordinance of the Act on Preventing Environmental Pollution of Mercury
of Japan).

9. References

*Information was collected through a questionnaire survey of domestic
manufacturers of pressure gauges and thermometers.

[McLeod gaugel

1. Category of
mercury-added

[ Batteries
[0 Switches and relays

[ Pesticides, biocides and topical antiseptics
Non-electronic measuring devices

product O Lamps O Others (Please specify- )
1 Cosmetics
2. Further | - A pressure gauge that can measure the degree of vacuum by compressing

description of the
product (if any)

the residual gas in the capillary by rotating it and measuring the
difference in the liquid column generated.

The measurement range is 0.1Pa to 1,300Pa (logarithmic scale). Mercury
1s used as a working fluid in a transparent glass gauge tube.

*The amount of mercury used is about 135 g/ unit.

3. Information on
the wuse of the
product

: These are used in chemical plants (vacuum distillation), steel mills
(vacuum heat treatment), universities, etc. They may be placed in a
vacuum for measurement, or may be connected with a rubber tube for
measurement.

*Embedded products are almost nonexistent.

4. Information on
the availability of

- Heat conduction type vacuum gauge is under development as an
alternative.

mercury-free  (or

less-mercury)

alternatives

5.(1) Information on | -The alternative under development has the same measurement range as
the technical | the McLeod gauge. However, the alternative is not explosion-proof
feasibility of | because it requires an external power supply, as compared to the McLeod
alternatives gauge, which does not require electricity.

*In addition, durability of the sensor unit is of concern in certain cases (use
in an environment where temperature changes and electric / magnetic
fields are intense, where vibration is intense or where there are many
droplets).

5.ii)) Information | -Price difference is an issue because the price of the alternative is about
on the economic | 1.5 times that of the McLeod gauge.

feasibility of

alternatives

6. Information on
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environmental and
health risks and
benefits of
alternatives

7. If any, additional
information being
submitted on
mercury-added

products pursuant
to Article 4.4 of the

Convention not
addressed  above
(e.g. manufacture,
general trade

information, etc.)

*There is only one manufacturer in Japan.

8. Other relevant
information

pursuant to
Decision MC-3/1

*McLeod gauges (maximum measurable pressure at 1,300 Pa or less, scale

of 300 Pa or less) can possibly be manufactured in Japan even after the
phase-out deadline (end of 2020) of the Minamata Convention (Not
subject to enforcement ordinance regulations of the Act on Preventing
Environmental Pollution of Mercury of Japan).

9. References

*Information was collected through interviews with groups of domestic

manufacturers of scientific instruments.

[U-shaped vacuum gauge])

1. Category of
mercury-added

[ Batteries
Switches and relays

[ Pesticides, biocides and topical antiseptics
Non-electronic measuring devices

product ] Lamps O Others (Please specify- )
1 Cosmetics
2. Further | - A vacuum gauge (made of U-shaped glass with one side sealed) that can

description of the
product Gf any)

*Mercury is used as a working fluid in a transparent glass gauge tube.
*The amount of mercury used is about 50 g / unit.

directly measure the pressure of gas using the difference in the height
of the liquid column with a differential pressure that is evacuated to a
vacuum and sealed. The measurement range is 200Pa to 28,000Pa.
Scale 200Pa (equal spacing, scale spacing is about 1mm).

3. Information on
the wuse of the
product

*These are used in chemical plants (vacuum distillation), steel mills

*Embedded products are almost nonexistent.

(vacuum heat treatment), universities, etc. They may be placed in a
vacuum, or connected with a rubber tube etc. for measurement.

4. Information on
the availability of
mercury-free  (or
less-mercury)

* Diaphragmatic pressure gauges have been on the market as an

alternative since 2012 and many U-shaped pressure gauges have been
replaced by this alternative product.

alternatives

5.() Information on | -Measurement accuracy of the alternative is comparable to the U-shaped
the technical | pressure gauge, but they are not explosion-proof.

feasibility of

alternatives

5.Gi) Information | -The price of the alternative product is more than three times that of the
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on the economic
feasibility of
alternatives

U-shaped pressure gauge and hence is an issue.

6. Information on
environmental and
health risks and
benefits of
alternatives

7. If any, additional
information being
submitted on
mercury-added
products pursuant
to Article 4.4 of the
Convention not
addressed  above
(e.g. manufacture,
general trade
information, etc.)

*There is only one manufacturer in Japan.

8. Other relevant
information

pursuant to
Decision MC-3/1

U-shaped pressure gauges (maximum measurable pressure of 66,000 Pa
or less, scale of 200 Pa or less) can be manufactured in Japan even after
the phase-out deadline (end of 2020) of the Minamata Convention (Not
subject to enforcement ordinance regulations of the Act on Preventing
Environmental Pollution of Mercury of Japan).

9. References

* Information was collected through interviews with groups of domestic
manufacturers of scientific instruments.
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72 (Giegerich & Day, 2
014),

-EU (286 Tid 2008 4F &

D LIRS . KRR o>
RUTMPFBENTEY,
RFEMIZH EBLARETH
% (COWI, 2008),

70




HOFHEENY T NT
SN SAY/ A NN =S | 5]
i, EEMEREWV, Skl
z< W

> — IS BIER R O 0T
MAAENDTZHaT A |
MV, T A MY A
R BEZTD

- KERETIRE O H 2 B
DI, FOMDAY T
N AFSii S PV

IR, Bex I BRDBIRIE L A
DB ARETH D,

\|

AREAEIC LD EvE TR

VL2 P SalN N RS
IhTWb, &rf4r%
EERNTZD, N Y AR
WM NG R 7 BEIR DE
HIERITH D, Mo
i & B U CIER IS Eli©
HBHN, WEEETHHT
DRI D—>TH Y, R
FRbER L v & IETE,

BRI U R
Y 27

-SDS Ik % &, HLKRE

ML, SEEENE, WS IRED U
Ay RN, KIE R
HEET DR, B—HEE
WiIx, IR OVR S o il
DRKEERY 5 B,

CAURSATRVAT A

Fo. BHEE LRV, K
& R OV 25 0 3% oD JRUR]
L7295,

REFmOT T, b0

T, fER - BREE A~ OB O R D HELE
Shisv, 3 vRIbEMEETH DL,
VAR « X7 4w NEiliT 57291
WRDHENMLETH D,

KERIFRE T rE Rk

B BEEOM, FRICIEEE
DEEARL T 2 & E AL T B
TA57at RCBEDH
%,

v arF A, NaK i

AEWHzEE T, KEF
DA ZZELEZ TS,

-NaK (3K & 50 < SUS LAl

DK E L B
ERIGE LA X EAERRT
%, SO KE ST NaK
DIEFEIC L BDT, FT
AT 2 —HP—DFHE (T~5
Omm3) THiiL, 8L
NREZEZ BND,

AR ONWT, B Fo
REIZE STV (C
OWI, 2008),
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(FHilEs] OMHEE A i &atHlds.

Fgs e (BELBY 77— 72 A50ER 20204 10 H 7 H)

El TAELF IHH KE ELUTRT R
I SRS FH A SREE (1 o A) ESE Y < [E PN T Ok ER A L o B 1
- FH¥H > EfEMEOE VIR EEE -EZE2E Al 720N, HE A XD K ERE AL
- & > 150°CLL LR EFE - EEE -REEE iz, FEERAGHEREEN
- FEadIR I > EE(LEEE SRR %, BT AR O% < ITkRE
> BIEFHA~ORMIAI FiINEE WA D Y BHHEEMNRE SN TRNWOTHS =
— NIE@A 5
cEIT, ALFEESE, AT, BEKPESR U0 | -HS 22— K 902511 O,
RIS, MRIENE 7 X =T STV B,
IKERE A B
- KGR &
KRB OF | - EMEOEWVIRESE © 89505k -less mercury Db DNH 5,
H -150°CLL LD ER - 2 L PIENE: T a A RORIEARER), 7 V%0, 74 b
- SFEHE(L SRR - 150°CLULFTH Y X URIERT
-REBR L CEREEFA~OFIAR - B PEZEG . T RuA K, TUXIL
PIREH T u—4
PIRER  FUE N, Ta—, Bk AmESA
AV T L5, TR FZEsE) | FEdE e, B
120 (EH)
TR 7 xrueA R, MEE=42, TUXL
R EB ARE | -8ET 5 1 #4E 150°CLL F ORI, WL | - ROBRRLSICBE T 21 & Ok, KR ARG oM
P HREHOREEZED TN D, RBEICHWDHE | SRR +H0Thd, REDA T 0 TR0,
RFHIRBLE | 1, AV REY (HU UL, AV A, 8| BT DR AN B 5
TR BA | oFFERER) THO ., T 2E (R4 Y ASTEG
) LIk L VR EZ T D, EFEO | — RIS O L Ml TS <. EITHA S
PESETRF IR & Hiti A & FEha ., THHEOEBO I A RSB0 5,
BREY A Ml SLEE T D,
fEFEY 2o *EHAER L AERBEIE I N D KBREDIFHRH Y,
(%)

Bt -
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[FHER] @F D Es (BSEY7 7 L — 7258 E : 2020410 H 7 H)

HH EU K [EH

TRERAE FH A A -ZE A5t (Strain gauge) -3EJ15t (Tensiometer) - it R
- FH¥H > EIRZV 2 2T DR OARIRIRE CHEH S5, KRZTEA L | »KBEFEHT 2EGHT. TEKOBAEZFNTH7-OIFEHS | - LER*
- & =LA & BRI ETALIC E o LTHY T 5, nNTn5a, KEZEREMZ, JENFHTH D, JEFHIBWEE | KT T 4 P —**
- PEIER DL HEZ LI A LT 2o b » T8k T 5,

<2014 FLIFE, BRMTIGEENTE LT, 1ZEASHERA I TV | /K7 LTHM S, 2—%—23KkER% FBIET 5 (Committee fo | *HitH AdH Y

V» (NEWMOA, 2016), r Risk Assessment and Committee for Socio-economic Anal | **#g A& ¥

ysis, 2011),
KEREH & -1.25g-Hg/f# (ECHA, 2011) -70-140g-Hg /#
<K SR A Fe 2011 12 EU TIHESZHIHETE 4 b OKEREEINTEBD |
0.04-0.4 k> OKIMRTHIZH EN TWZ(ECHA, 2010),

REGLOESR | -In-Ga EAFH SRR CHEH SN D KERIEDEHTE S, WAE e —F 720X
- i > AR, AR ELEE O K E Hokanson fhidimtiHiC | BHEAHTREEINS,
AR FRERA I OV i & i, VRN T 2 — T EIIFHIKEBLS OIRIR, KT Vv a— 7 ExE

FES =Ry ST — T ENTED,

>—RAIZIEL, In-Ga EAFAE I 2, FROBEOWEIHEH | JENFEH O LEORSFHIIORDb Y 2, MRBOEEAREZF

Eh 5 (COWI, 2008), W2 HERH D

T FHAfIE, Bl B ETRECOMMOBDEL BT H, L

—Y— Ny 77— IRMROBEZRET D, RERbOITITHEE

s, NERboIEL—F—0NMEHEINR5,
REFFZEGATRENE | - ERE > OMREBE ML, KBTI SN T LY OZW 2 8F | -BRMOKIBIENFHOMERICL S &, REBTERVHGIZRY,
- RRF R B ETDRNDD D, In"Ga RITBEFONREREIZ OV TAKIBAE | -7V RUBEBRENFHIKBIENFH LV a X FThHY ., ®EHZF
ST PN Ry F C#EHAREETH S (ECHA, 2011), I B0 LT 5, (Committee for Risk Assessment and

< fii B OV O 1 O HEFHAI OB FEIC BV TiE, KERE AV 77
RINFAEREA BT 5N TV AT TE 220,

‘In-Ga FUFEAE S E < EHUEDMEN T2 DWW < DD 43 B TR
TV, bA  —H/MEORER, R /AKIF7E% (Hokanson, 2
019),

kRN 2L, 20,000EUR % #8 2 2 e S5 & 1aH L CEhfEd
HEIBEIENTHY, AEEOHEGN 10~15ETH D128,
B EARERHT D2 L ICEMB)TH D, Hokanson fHHOIEE Z

Committee for Socio-economic Analysis, 2011),
cHA YT T AR GEHIVRAKEBE G L REOEMEEHT 5,
CEFESFHIAS R S, KEEDFHE KR LT, AT T
ANESTHY , BELMHETH S,
-EESHTEIL, R & FRIZD D0, EfENSIEZ A N TH D,

IR, RN E, (B —n1)
»7kEREC ¢ K9 108 (2006 4F)
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X, WL OB BRI IE, In-Ga KOMALNARE T 5 (CO
WI&ICF, 2017),

-In-Ga RUIKERA & il L 40% L0 EEfli(COWI%ICF, 2017), L
2L, ECHA % 2011 45, RRFOIZEBFEE LB L, AKERK o
aVTTA T A E 2015~2034 £ T 2.6 /5 EUR LHEE L
TW5, THEAKBEROMEE L, In-Ga SUTRIERE O Bk 23
HEL <, MSZT TN L 0 230D E FIE LTV D,

»>T7 IV RUE K 54~122

>»H A Y75 LK K 30~T76

CETENFOa R NI R UFHRER T, AKEKXD 3~4 FThH
%, (Committee for Risk Assessment and Committee for So
cio-economic Analysis, 2011)

BREEY R “H YT LNTE, R, FERERA~OREIEDIRIN & 72D 2 b BRER | kB RIS E BP0V R BEEEEEICB T D mWEER Y
Y 27 WORKR &R DA RN H D Z LN A I TS (ECHA, 201 | 27

Do AP0 LAOFEERITD 20,
TKEOFEMK R A7 IZHGNTH Y, In-Ga ZHAVD Z L1,
BREE N OMEEEE~D Y A7 Z b S8 5 LHBTX 5,

TKERTIHRWRIEEZ BT 2581213 271380, &7
A2 7 1ERE 1TV, (Committee for Risk Assessment and Co
mmittee for Socio-economic Analysis, 2011).
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(fbpEdn] BERY7 7 —7SEBEER © 2020 410 A 14 H)

HH EU N
KRR A cF A ANV — LB LT, -EPHY—7(>1ppm-Hg
- Fl A P»TARAALY ‘%H7 V—2A4(>1ppm-Hy)
- i A/ AT VL— Vx)b, u—var, JU—h JV—TF Ny~
-k AN T 72 EREx e BRE TR ATRE, FRCBER B A DX, EA Y —
AR S TS TEM TH DA, H LW KRB ARG S K& 2y =7 % 58 5 (COWI(2008)), T —h,
SKENZBWTI, FAANY—ALEEGLT A AL ZIZAFTTER2W(EWG, 2019b)
2016 FFDOFEHESTOFEIZ LV | BRINOLHEZER TIETF A AV — WITBAEFH S0 TRu,
KEREH H T A AA 7 B O KRR TR SRR DS, —RANICIE 1ppm ZHEEE L TR,
- KR
KRB OFER | -T2 /) XV H )= AFNAIFTI I F o, RNIRY (T A AL BT DRFRAEED | - /KR 1ppm Km0 &5
- i EHER  REFEE, VALY UEE, BE, WAKAEE OKIREROER Y —7 . 7 U —54, FlzE, KRR
- ARERIR L S ROEM AT AR 7 v ' A(UHT) CIRE W3, Ty v LA N EERA LD
ARG KR VxR LY RIFEHE REIC A T (EcoMundo, 2019),
RBFFGAREME | - RSP OO EOMAEREZBETH2XLERH Y, RBOEB RN, MAEICRR5, AR IZ BT B TR O Rk, KEREE LG OB A+
SRR B VB VR, REEME EOFBRARNT, BHEICTED TH L0, MAEMIIEIIIERTIER | 2 Tho, REOA BT 4 7THR0,
- AN e BLR WME A3 5 (Microchem Laboratory, 2018), #A L CHERT 2861213, RPN EmE S8, # | - —BICEIREBRSEOHF AR, BICHALTH 5720 B
mHIEEEKTH D0, RN ELD TS (ibid), DA RNRPND,
Tz )X E )T EEENRE L. pH IZEA SNV (CHEERTFET pH2~6 MAE), /X
FRNNE, TV T e AL TR CTF A AN =L ORFREE L TR B IASEHEND,
-dermosoft multifunctional : AHEEE & (L FWE OAE Y, ZhEANZAY O 2 I+ 5
(Thiemanné&dJanichen, 2014),
- FAZERDICRH © & BRI B TR A U ITEAE T 2 08, FEMMER OMEEHE B O Z BN EE
ca A MIRBORTFEHC L o THiA Th D, PLEAIO 2R MILT L HHEFRIZ R T 4+ 7 Tk
2L, RIS~ O~ A F ARBERT 50O ELN S 5 (Halla, et al., 2018),
BRIEY 27 KU MIE, REHIEM:, PR, BB~ F A= ORRE D, FA A =T 5 F | AbBER K OERE S B R OB~ O K SRHEH B, &
ey 2o FIC—RR T LAXR—WETHY . o F T A2 FTIE 11%08 T LILX—E %5 L= (Fonacie | UBEZEA &b THER 104ke

r & Boguniewicz, 2016), Z 9 LB&NHBHICHED ST, WHO OfbFFICL B & U RISy
HrofE R, BIERIOBEHANLEEND Z &N R_E5 TV 5 (Scientific American, 2013),
ARBRICHLT VAF—FHR &2 DH0O0FEM.E oL D0 H 5 (Scientific American, 2013),
PRTGRUE, LIRLIE L v ZREICER S DB, ZL OREEEEEE L TS, BE
MO, AFEEMNE, NOWEELZ ST,
P ) XVIE ) BT S 74 TR R G T VALY —ORRERDGERH D,
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PAFNAVFT Y A E, BAFEEE LD, T UAX—RRE L R D550 5 (Breast Can

cer Prevention Partners, 2019),

(%)
B - i
[R3E, BAMAl RpTiEeEAl, € omiFEET ] G5y 7 70 —72 68 A : 2020 4£ 10 A 21 H)
HH I E AT H

K ERAE B

JRIR AR, RPTEEA
»>2018 £ MIA OFERICESE, v h v

+Wheel Weight
PT Ty BEN, R, BRe I S D,

CFHET A VLR
PKBEMERA LI EET 4 VL HOTFEOM

- & BNV, KREEFT D, B B4E | > XF CHICHERIIZEESN TOEIR, S IEA REOX A XIZ | AR OWTRIT E A SEH 20,
- ik WA, EFRMIFER S TORN, A STz,
PKERE A ¥ RT Y —iT, KEBEFT 2 — 7D DA S, BIEEH
ICED 11 5, im0 EIER L, KO EEE I Y o X —ILE
IHBHZETRT U RE LY RBOFERNAEMET 5, ¥A YOy
A L, R, 2 A YFHFanm L35,
KEREH & IKERA T B —RT = DKERE A BT 99.2g
- KR
RERTOFH | R, BEMH O OKERY A X RT P —DREE L LT, bolt-on ELAEEKY 7% | RELE LT,
FEEL3 PHNNI VR, AR VR L RuA K| ERTAHE XA PYNICIRIEKEEAT S HERS 5, PTFUHENTI AT T Y b
AR BET IR, RAEMA FERIE 2 A 7 HFIHATEETH U (Wheel Weights), #. &k, BB | »>KEREH T 1L L - BEK
> A% A RV ~—X O ENd, a—T 0 7 OFME, BTk (B | 1970 FLEL < FIAFTRETH 5.
- T A O EH, 7V T A ) THEA TRy hND,
»oN—T KRB, SSREORBR L H DL, B, BE LRSS L EY) TIER,
SRBEEWE L LTT v a—L e
PFrao=gh ZooFxi L /) —1 KE
Kra—FK
>ES AR, ST A
REMPBRICEA SN TN D,
RABFFGAREME | - —BPCIRBFRE O TR E <, BIZRA | 13 A EOHE, SIS L i U CHREIIZAD LT, = A MI | KBERATEZ 4 VA IV ER TS &
BRI LR THDLIZOBEBLO X RN D, B < 7R, TWbRWETH, AL HBNRL,
BT 72 R B, Bk R~ = DA AFERE ORI TN ERE A LT | REBRIEBEICASEAINTE Y, BENIC

W5,
TKERF A X RT =W TR F X TIERE A AW T2 D R

AAAN

HHEMEYIZ E Feasible &£z 55,
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BRI R

ARIED D NENEI LB A G0 7 A T ORI, EFHETH

fERE) 27 V., RVEERMERTE D,
<ANEREL O £HT D8R Wheel weight & F 723wt CTh 5, 8T Y
YA IZNVARETH DL Z EBFIRTH LN, BAEMIZ=y 70 rm
LOTIFNNE ENDHEITIT, R/ NS W REREE, A~ Di
BRHY 2D, a—T 47 EATN, bol bBRE MENFETF
wheel weight TH 5,
- [E7¥ wheel weight |3, EHEHOBRICE T 2 ARERH D,
&%) SRR, R, LB A B A B L L
Hiii - 8 720N,

[ EHEER] (BRI 7 7 L — 725 H : 2020 4F 10 A 28 H)

HH EU Vil VeSS Z D
FR G FH AL HEHERZ A A AL, BHTAA B ME S | -ETAKIEBOR S v b -AF #1103 2024 4-FETIZ 500 D
-FEE WS EMED T, HEMEA & L CRERDOIE AT AR DiEMETE, ZMWG)
- i OKEROHEERT & L COMEMIL 1980 FtHE T(Fazi | AOFREERSH D Z &
- PRI o et al., 2018), EEFH LTS,
- K[E Apollo Fusion 23/k$R 2 7 2 & 8wk (4
R, FMEEICI D ERERITZRD),
BRI BLESE I e,
KRG B ARG R CEAR A 72 K ER BT 20kg 2 (Bloom
- KSR berg, 2019),
RERIDOFEH | - FE v, 72U TRy, TAIL, XAy, ~U | RS IF AT AR IR A ATRE T H Y, K<
- UL, KHE, FGUHE, TIT—L TEIUEL | B BEEFHESATHY REICDE>THEHREA TN
AR 255 %, (Kieckhafer and King, 2005),
‘NASA [ ZEHE OB, FHim L OMAER® (ZMWG)
BEfR L D, 1970 FRICH &/ AT
RABFFGLATREME | KR, I UREOE W ERIIMERL & <, HEEHS Xk FKER & L CEMICTH H(200 | - AREFITEWEREER A L(SF
SRR B DA u— RIS E L0 HEu, 0$/kg), KERITIHH L, RENES et | ), BMEMNICRFEEHILTWY
- FATR 7o B %I d % (Fourie et al., 2019), %, (IPEN)

-Fazio et al. (2018) D4 T,

I U T N kER B R EE L
ToRE R, FATAREARAAIE LT
W5, AL, IREETHDZ Lo
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5, XU REW ENHEEA Y
JUARAT LRI LD, aUHR
EKERD I B IEREDS VDS, BRI
FHAOTEY K OFEOBLRN D
FHATHY A EIN D 5, ZM
WG)

R R
Y 27

CMERASOIRE, GOYY 27 0355,
SHiEK L D 300~1200km LZEIZHT 5 5~T 4D

BB ORI 2, B EICblz~> T, H#iFki

R

-
[

-4ERE] 20Mg OFEMN S OKBHEHDH Y, A

ZAEFEPEH DK 1% % H D,

-Low Earth Orbit with Hall thruster pr

opulsion OFFEN B OPEHIT KRSy D3ELIF
B RMEICBIE L, 0K 75%DKIBNHEIC
4 % (Fourie et al.,, 2019),

TKERAEBRL . ¥k UEO— IR A HERER

WZBREE ORI,

(%)
B -
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[utvx] OFvtw2ef @Y7 7 —T2E

BEfER : 2020411 H 4 A)

HH

KE

EU

Z Dt

KB 7 vt
A

KRG THE SN TS S at 20N,
FTNAHVRIET O ZADH 2018 FEHED

SERTAA Y ROT Va3 T — Mg
AT R N U U A BGE(ER)

A TR BN DD E T, KR A AF

AL 2nEiisn s, (IPEN)

- AR KETEEIREICHD T 02 TH D, %D | PR REEF Y X T 1 DB 1I58%MBKIMT VT L% | - XR—MTBWN T AR DA v FITRVTK
- ik 2MRERTHY . 1HEFRIT 2017 LV AKREAR | HF L7 mt A WREA SN TND, (IPEN)
- fift AR RO 7t A~OETHE DTN D, STV ) B ()
- ZOft, LTFORET mERIZBNT, KR | - VCM BEofil, #E TRIZB T 2REWA Y v —RIGEMRE | - an 788N ERE7 Vh Y ERTHE—
DEHI TS, T 57D, il s UCKRBPEH SN TWDREEERH D | BLTWETH T, 2016 FIT/KIBOMEHPERR
»>Bonding weld head (catalyst) (COWI, 2008), #] : -7 )TV ATX )V ROTVAT% | Ehiz, (anrE7)
>Molecular beam epitaxy D UVIREWE. E=AT BT — N, N BT R alE, KERFE IR A E W
»>Quality analysis (density measurement WET A2/ I, (BFr7x7m)
of tungsten bars) c T FIE KB R LCEHRT AR v L
>Inactivation & G R BRTIE, KBREEH L fiE T o' 2
»>Quality control test (small arms ammun 720, (U H)
ition case-mercury stress crack)
TREUE I -2018 4E, #UiE 7 1t 2 TAE 540,572lbs D FIZEH AT OREABOEA v F TR L LT,
AKERAE S iz, #E7E 12,835 kg-Hg (2016-17), (IPEN)
RE7rE2 A F OB Y U LEGEORE T m kR TR F TR A Y —FOREICRBIT D
< A 4 PARFBFRVFEFT N LT BEX 10% HREREMRDFEH % A A 2 ZHIEH T TRET 5
AR >HEIR 7 1 & 2 35% FHEAYH %, (IPEN)
>XWET hU U AT R R 40% B DA Y X OIMILIEEITKEEMH L7
TN EEREORE T v X mE AR LEZ TS, (IPEN)
>R IR B DR AR
AR 2w —BEEICBIT A KBORZ L LT, AT T L
RENDDL, £z MWEEEKRT DDA SN ARG T v
AW D, BIER OO S AR 2720 BIE LB
HBHEDTr—ANH 5,
RAREDL AT REME YA T BT MY Y ABLEONRE T v RIEEENICRIA | KBEEA LIS v FOMRBLE LT ERA Y
G R R ELR IRE, M SN DM S U TR =73 bR BER | XD DB, REZWRITH LT, K& ROl
SR =Y WWHEAFMRREZ X LD, L REDEDBLEL LIRS H 5, (IPEN)

-mﬁ%Mfmtx®y:7mmﬁ%mé<\ﬁ%fﬂt%?
HHETE RWVEEO L DIV LR 5 Ty 5 (Hagemann

& Bischofer, 2013).
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-ET MY U ABE TR T vV BT EREBET R

TATHEL T R E R LT 40% T R /LX — 2 HIK T
& % 23(Verband Der Chemischen Industrie e.V., 2005). 9
%L A 7 v RIE TR STV 5,

-T2 )T RATHR ) UCEEEOREE T 1 A% KBTI %

EThY, HEOEEMNRRET D, T 7D OB MR T
ENNME L 72 5(IFI CLAIMS Patent Services, 2019a),

SHESR R UV T DU AT AT 2 B AT RE AR T H Y . B

TEREIC R Y v —HE 7 e 2 O & TV 5 (COWI, 200
8).

R~ — RO FEBREARRIZBIT DK RERIZBAENFFE T

TH Y, BT CIIHEIFCEZE FEETIE22WAFT CLAIMS
Patent Services, 2019b),

BREEU X VAT U MY U AREORE T mE A OMEREIZE | RN BITAEA vy XICEIVEHENTZ 9

Y 27 95 XiikiL % < 72\ (PubChem, 2019), BUMKEUTHL v, 8% 3Pz X v K HEH
ARV = —EFUTBIT B KB OFEIRITERE, RENICAY v b | EhbEHEEEINS, (IPEN)
Wb B, & 72 B HESNCEALBR AL, KERD X DRV AT | A T UICBIFTAEA v R K DKBOMERTE
R0, DORFFEI L 0 | Y E 23 R S 7= (Vahabzad

eh and Balali-Mood, 2016), (IPEN)
(%) -EU TldkRofi: & L CoFHIZEEIEENnT WS,
Hii - #HH

[Fut 2] @QVCM #E (BB 7 7 v — 7248 E - 2020411 A 4 H)

HH EU (—# JM tE=z 2> 1) Z Dt (NRDC)
KEMEA 7oA | -PVC OJFECH D VCM (Vinyl Chloride Monomer) %, 7t F L Uk TGS 2 7 A2k | -HFEIZEIT S PVC &0 80% N7 F Lok A, §
- FEFE WOKERFRIEAEF &b, TEF Lo 2 bkE L MG S 2 s U THILKRBIDZEH | 2083 =F L7t ATHD,
- i T 5, Rk E UTIEEREHHT 5, C T ARF AL TRARO PVCH#E 1 Y7 hS 2019 K
- AR 7T LT uk A 1970 E~2000 FEORNCE T RV X —EHE K OBEEYOHBICE Y. KiE | IC% T Lz, bRoCENFIFtSE L TBY | FeEoy =7

AT FETIZBWTC, = F L7 e REWITLTCTEF L7 e AREHA IR TWAR,

“VCM B5&I2 K 2K 8EE 1L, TEOKBHEEO R 5% HD T Y | KEORILHAE b <

WZREIE Sz, BIEE, FIZHE, 2o, 4 F, v 7 TRENMICAA T 5,
202241 H 1 B ¥ TIZEIETE,

EREHTHS, (GEF, 2018)

A S TIHKROEHRZRE TV D,
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REME T B

-VCM AJE T # S 4L72 KR E1E 2015 4FIZ 1210-1240 o TH V| 520 M 1F 2014 FFD U H A

IR L D N SN2 b D TH B, (UNEP, 2017)

HETTEF LT u AL D VCM AT, 2014 4 14 B A FTHY ., KBFEHET

VCM AFE1 R dH7e b 97~49g Th D, 2010 LK, PECEKSRARE KD 8-12%% ., 4-
5%IZHIK) DfEFHMEE SN T\ D, (GEF, 2018)

R 7 v+ = OB ATHREL2ARIEKEL LTTEF LYy (BICAKEYEE) ofbicoFLry (F
- i W RRAT AL i) 222 & CTREBMBIIARE L 725, TEFLUVEIREAIALVO
AR BELFRETH D, PEIITARDEZEICHDZENN, TEF Lo AnEFHENATWS
F—DHEBETH D,
TEFLrTut RSB AMBEOREE LT, &, BHREANFEER, 8. LT =7 AR S
TN D,
R FZBL AT REM: CITFLUTRRRAFTEF LU TR R LB L TRV E AL —THY, AP TRERY A
B - EpAN HEOZF Lo 7o AREHEN TS, KT Lo Ok - RE, BHEREICETaX
- BT 22 S MEDn %,
OKERLISL Ot E T 2854, IBEMICREIEXS 5, LovL, RBE TS, BEFM. D
BE M TEXDEOHAHAATE WS RSN, EfttD T A 794 703 X TR &
FICLA—2—ThsdLEHHIND,
BREEU X KERMBEIZ DN T, 9 30% DKEMR T AR TRONTEY . FOITHITH L NITR2 > TR
ey 27 \» (UNEP, 2017),
2018 4£D UNEP O#EIZ L 5 L. 2015 4EIZ VCM AFEIC L KRB SN - KEEBEIL 58 +
Y ThD,
(%)
H - EH

MEDOM, T I KA A e VCM SR eV B DI HIREED 0,

81




[rtR)] @RV L& Mg (BLERY7 7 —F280ER - 20204511 H 4 B)

HH EU £ Dl
KBMFEH T ovR | -Fica—T 07, BEER, BN, =7 XA M~—H@OR IV U L& o OBGEIZKREBABNAFEN | - KEAEIC L HEINTZFRY VL X =T 2 b~ —3ER
- FEFE & 5 (referred to as CASE applications) MIZo T A hv—ba—F Ik TSNS, D
- & RGO A D v — I L D L, =T R b — SRS O 90% % b D, (Norwegian | flEEIRR, ACERMMELIE R 70 A5 E 1L AGA Fd, Fcf& LTk
- AR Climate and Policy Agency, 2010). 79 %, (Peter Maxson)
- K ERAE FH &
RE7rE2 R L L TEUT O D23 % (ibid), “95%LL EDRY UL H T AR~ — T SERE AR FTRE A firh
3 > B A7 A RO SR VR R WAH O, BEFEHASL TV (COWL, 2008, 117), (Peter
AR PERT AR RN L a= A Maxson)
» =TI
> AR ZMEW
“95% LU LRV UL LT A N —DORARICKERER OB AER LTV D, REEICH
S TiE, ABITIE U TEO KA HOMBESBESE SN TW5, (Norwegian Climate and
Policy Agency, 2010)
‘EU IZB W UIREMEO A H I T 5,
RAREBL AT REME BINOERFARICE D &, BFEORY U L& VRGES AT A%, M CIIKERMEHEARES | - IZE AR TOT T R b~ —FRICIB W TR A O i
- R B R CPEREILER CTE R WD, RUA— e VT3 — heRBELERET v 2 2#59 D BERIND 208, BEO VAT ARREIND E TIEME, &
TR =Y IRLEELWNE LTS, (ISOPA, 2009). R, 72 EOMREDIR T2 A L2 T iude 5720
CEAT ARG VR VBRI, VL LTEEFASIR TV AREETH Y . KB L L | "lReMERH 2D (COWI, 2008, 117), (Peter Maxson)
THMER B <. RIGHEDR B 27 DRER LB 5 b DD, B¥ENREIIZ IO TV 5,
(ChemEurope, 2019) BRSO = 2 MEFESED, FEE R R MR, HEE D%
CTERATARODN A= AL EERY U LH T A P —ORGEICHEN SN SN, BEORE | 8EBETLHL. TAUTFTHS (COWI, 2008, 117), (Peter
EEATRFT L KOG OFFE T TIHERAREE LW, Maxson)
HREA ZACEPITEBEN BB L L3RR SR TR, T4—4A, I—T 47 BE
Fl, TIR b~ —ORETHEA SN, RTOHARTIIRFETE R, (ibid)
SRR U, BWAMERER, S0 SOGRITKEBAMSE E LT LTS, LAl KaoEO=
Yhe—ANHETHD,
PRI D = A N UK ERMRIE & RS Cd 5 (COWT, 2008),
WFEBHREIZET 508, R UHHAEA T 2720, BIMORFEIA MIRELRAEND
(Norwegian Climate and Policy Agency, 2010),
BRIEY 27 EH SN2 TOKERMBIE, RY v Lo BERIZE LS, BEO0.2~1%% 5O, A | -FEORE, KO, @E2RERE, UV, B S k> T
Y 27 BE b OKERIEDAET D, ZL<DBFE. AU UL X U OFEFEMIIFERTEWE S RV | S, S S0 L. KA s s (COWI, 2008,
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W, BEIZLDERE~DKMYY A7 8355,

AR R EOBENH D —A LB D, WA AT B CERITEAEN 72 UL ORI 53 2 il
HMMEDRR E 2D HMEND D, WKL O E A~ RIERIZ L AR E NS 5,
BRI EOBRAL, ATTEEMA~DIRBARCBRETH D . KRI~OHEH. KEEM~DEREREC

115), (Peter Maxson)

CBEIEEREIC T, 4R 282.34 kg-Hg, /KERfIMEEAfEH L7z

RY L& oflERELE L TVWAHINEMA, 2018), (74>

FHLEY THD, NIBRABLIIKEED ~DREBER/NRIZEDDHZ ENTE 5, )
EEEREE. BRBERSEOBELEN L. KRG L il LT, BB IR/NROREICED D Z LI
TE 5,
(%)
Hiiil - EA
[(GERHA T~ A L] @Y7 7 — TS5 : 2020411 A 11 B)
HH EU, /¥ =— A A A Z D
A ERAE A A R T = VA L
-FEE >EU IR W Tich K& kR0 ik, EMEEMEIO T 10
- ~19% 07 <N H LONEE CRIUE R 5), (EU)
- IR PEHROERITIZEAE R, (ST x—)
KERE A &= <2018 4ED T < )V H L DOKEMEHEIT 27~58 v, (EU)
K ERAE R < T =V BEBEORE DK,
N 2—TRERIZT AT E L TALBMEHL TWDKER
3K 10 b Gk ST =—)
R OFEH] RBERIE, ¥T v, FIRTAF ) w—k AL ML EERIEN R TH D, - R AR ARV ~— (EAE#NE(llings), 7
A SRR ARBRED DT Y. EU OfIEE D 95%23KEIR | - B F X ENTHITESND fillings | -7 7 ARY TAr ) | FAT A4/ ~—(fillings)) 8%
- REBR L AERAREZ2RE, T TRER 2T E2EDTND, <D | O 0% EDNRARIR, 7~ F | =—hEAV B <. Zoft, 2 R~—, Giom
BRI KL DRIV E 2R 2 A L LEREN 2SS | A 10%U T LRSS, BN | -7 27 VBT ATV | er(V+ A A~—), fMH(nlays).
WKET WD EEZBND, (B, EU) HRKIEIZHD LT\ D, S B Lti(inlays), 7 7w
(B RR)
RAEFEBL AT REME RIS I R X AEAME A G LT D, TS | AR & R R R - B E XN O fE & il U CRF
R R BRRIE LV /NS S THER AT b L0, REHMIZ4 DD | Wi, 7=/ ARE LD L ~JUITIRW A, KSR A
- HiRE R e LR HIcBIND, ME, BEFE wREOHN, fFon | KRk LedniEkszn, 2o DIRFITAEETH D . BFMIC

NHAERETHY ., 5%, SHIRHESNLTWITFTH 5D,
AR OME O 22T NSV, TV B A & AR Ok
EIME->TWD,

(LLE, EU)

7=, ZHECREIZR DA O
BAEBRBEN ISRV A, BR~D
HWEENHE L IR Tl e v
N LIV,

R AR TE, RIS R

HLEBARETHLHITH D, (£
Jb RR)

ST ILEBF AW T, HRE

WX T < VA LD
R E TR LTINS, (A
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REMIRIZT < AL B LT B ORERE Ry DBRE D

INRTH T, ADEEFEDT-DOIC, AT AT L ENLEL TS
B, T=ATLEHE LT, bHENREN -0, ISR S
s,

T ITATA A ) ~—F% A NI, HOBERBIALZRITHE O

DX, IR WK Z 0T T7 v BERET S, 2T A
v MR TEEEME DM T2 o0 . FIR I3/ & 7 & BT OB IS PR
shs,

T TATAF ) ~—% A MIBEEZERE L= b O, MithE

PESE BT B, BRI/ NEERNCRBIT B, /NS R E R OEE I
HAIns,
ChlE, v z—)

MO FR, fMitkiTm < (T~ d
A 171 Rv, iBREME 219 R,
FEDE (T~ IV A 11.5 4,
REMEL 8 ),

BRBE O MENE L FRRIC, 1R

WICBT om0 a A ML EETD
WENDH D,

<34% D FF NS R E R R A

HLTWaRW, FRBRNsd 585
Ab, WHIShDOFERO
THD, 5 N1 ADIFF A,
a2 MPEBT, WERASOEED
ERE A RET TV D,

HF ST, ARRBEICH LT,

AR ORNERE T v 77 A&
D, &K= 2 bERITERCIHEY
T EEEE LTS
N FEI A D ERICLY  1BE
BTV AT 5,

e R E R FERE DS FE Tl

BB 22 1F bl A x 23
%o EEOHEBHENBS T, A4
FAER OB BLE SR, B L2 4%
T 5,

F)

STV AL R L T R

DEREVELS, TvT77k&A
(B AAN

T 7V TR S Atrau

matic Restorative Treatment
(ART, FEAMEMAEETRED 1T,
)R 7 g BN RE . T it
W OGS FTHE, R HIE OV
BETHYH, TwLTLLVERN
TWb, £, 77V AiEEITHE
1E. PRIEROFFAICENN TV
=

TINTLEMR LT L

Mk, REBFRICRD a A P L L
TIHFIIREV, OFHFHEIC
AL —H—FFEATDEHIA L
(1000~2000 K1), P—E =
BHE L THEREE N, @K
SR PE S MLFR 5% O A o X
b, @KERBEFED DL A > T
Z DA,

RBRIRD A MIT 7V I

LoTHERIEARTHD .
FIHEEOIANTHD,

T VH BDREM B D 2

BHIE, (5YF DB BTG Y
W3 A &S TWRW=H T
»Hb,

LIk, 77U 70)

BRI R
Y 27

REMEHZOWT BET BT 7 A0, EWEETER E DR

PARRLTEY, HREMOMEE Y, BEPARENTHD,
Bl LT, BPA O /R, BUERI I ATRER B 2R L B =2 —
IZE D&, WBEFRMEL LY © BPA JEHIT, EHR TE D4

O PNEEFEOIR T IX, B IREEE DK

T, BELOIKT, Ik - F#iRTo
NRT xF—< 2 ADKTFIZORN
b, DBHORIBEIZ L DEEEY X

CHERR T = LA L O O

FEIL, INHFATBNT, K~D
KEBPEH DO FEH 72 — X TH Y
(2520kg DM, 1356kg (%
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LV TH Y BBL-~ULE TDI LT CTh o708, 2015 0
MBS 2 2B kB BPA O U 2 7 3HlNTHRAERE L ST
WaHEZATHD,

c—IT TRAT LT KRR K BEAOZRRPEHH ORI

LD, TA 7Y A 7B A REAHEHEIZ 19 b (2012,
EU27), HEER:H DA~DOHEHIZ 3 (2010, EU27)T
HDHNB, BERL—F—DEANIZL VLT DLEEZLND,

AT T KALIRE OB TRIC B L C L B Ok RO AE AR &

oo TND, KEBOTHEA~OHEHIL, #ES8 o ThHD,
(LI E, EU)

N 2 —TRERIZT AT E LTALBMEHL TWDKERE

135910 b, D7 &b 4% 30 ERNIPEH N RGA £ 5 (Sk
jelvik, 2012), (/7 =—)

Z0E, WRICE2 YV A7 K0 w3k
HIZRE W,

BT H D IREBHIE DL 2t

IZOWTIRHEEDREIN TV,
%< OIRARIEICIE,. BPA JREH
BREENTWDLEDTHD (—
#XE9IZ1E, Bis - GMA; CAS no. 1
565 - 94 - 2. Bis - EMA, CAS n
0. 41637 - 38 - 1, Bis - DMA; C
AS no. 3253-39-2), %< OWF
JEIC LY IREMED G BPA &t
{EHEE ORI R H D Z &N L
MR- TW5B, LiL, 20104
WHO 1%, #EHE BPA 035
REBHRTIIRNE I LR L
B, BMoBRZERELRA
T35,

VBB B BB B OTE 135>

IZENTWRY, FT T A
EEWV, BRAMEBHIXT 2 E L
— 2= EDOEfHIL72 ., BPA &
W~A 7 n /) ki OMNRCBE
FRIBEE KT 2 W RHE O % 51
THTHY, AT 2MIERH D,

5), OO T2 Y —
AD—>ThHD (430kg DA, 2
46kg 2% 5), (B )

(%)
B - T

SR HEEME O D

57 <V H NTER
PR >3 FA o

FRHER LT 2020 ETET
“NHLOERERT, (BFLEF

)
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SEEM4 EUICKDKRERARBICEHT IHMEZOHE

T K D /KR RN

2B 245 #E (Prepare Information for submissions to the

two Minamata Convention Registries under Article 4(4) and 5(4). 2020 42 A) 20 )

b, Eil, 77 FHAIER

CEET LHRAIIUTOERD LB,

1. KRS TIIHEH S
TV EU THBl S
T2 7k ERELE,

it OREIREA RS i)

+c—~

a2 N7 MR (RESRNEA)

ANy MASEAT (RAE R IENERY)

SR RIZEAE AT

Y ARREEOER 2 IO T B SO

REF NI LAT T

T DD EIELT

(VEEY; CER SN

milEr (A mA—=X)

R

2. EU THAl S T2
VWKER (IEE)

EELNERLEER (F0x D)

FEER AT ER

KR L TRIEOKIE L AR E I D 3E (RA L OIERIOERILE)

KR ZAE N L= 2 FLIEIESS

KERZ A L7 BRI oS B2 JES 5 FhEE

23 https: //ec europa.eu/environment/chemicals/mercury/regulation en.htm

Y EEIX, CIRCABC (Communication and Information Resource Centre for
Adm1n1strat1ons, Businesses and Citizens) OV =71 Fb A v o— Ra[gg (R
ZB8% (European Commission) D% 7 =Y 775 environment > MERCURY > Library
> Studies > Prepare Information for submission to the two Minamata Convention
Registries under Article 4(4) and 5(4) % 3%&R) ,
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1. KEEFHTEBHEATOEVLEU THRESHhTOSKEBEHSR
1. 1&ith OKEREFHRS VEith)

JKER s FR B Bt OKIREHRE VEith)
@E‘ﬁlﬂ 0)$E%% ANODE CAN
INSULATOR/GASKET
ZINC ANODE
SEPARATOR
CATHODE
CATHODE CAN

ZINC-ANODE CELL AIR ACCESS HOLE ZINC AIR CELL

B O NITHRIOEM TH Y | K& EXMnE, MBLREMR, 710 ) Eilho 3 fifH
N D,

e

FEEIKEREAR R | 0.005 mg,/f#

kiR 10.8 {EfE (k4R 1.4~8.8 ) (2010)

(FTEOAFER : 88 {EfE (2005). 55 EE (2014))

l/\}_:)o

it A fpaleEt, MRS, £ OMOE
FHIA Y

REFICBT D | KRT U —Z2RASHEM ST D, ARIRZEXH BN & e~ T
W B <, 2 ~10%1F EFFMDHEL,
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1. 230\ FERLT (RERAKZE)

JKER {3 FA & VN FEIET (RERHNEBE)

5 D S8l

B O T NT MERIHITIZABITRBE OB = R BT, Hx Uy M, #4470 A4 X
DEDORDH D, BEMPANBEDEDEE I TRNEDORHY, EE68 Y7y MZ
AV ANDEE LTS,

R GE 1 CK[H)

EEKERE AR | 0.9~4 mg/

ki

A R A BEGEE IR

HLARLS,

R 51
g

FEST o a7 kT LED BARRERG & L TIHEET 208, 2 OBA. FainEL,
TARAF—=ZEDO LV LED A2 E LWRERLE TH D, LED IZ9HIE AL
BAEOA, EHNICEEREM T XA —EREmN D, 2E0HAITE <M
AHD, Fiz, BUCHBUER T, HRINTIREA B 5 L /EFaEiEDD 2
LD,
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1. 332/ 7 FEELT (REHRENER)

JKER{E A& a2\ FEILT (RERFNEDR)
LD sEL
V4 ,
e
i OB a8y NEFITIZABITRBOE = REIT T, HrhUy ME, #A47, HA4 X
DHEONDH D, LERIENER O 2237 NEIEUTIIFFEDBEF BT A g idz
ERDFAZIA TN TV B RHAMRED =Y L LTOREHEN D,
s
SRR E AR | 0.9~4mg f#l
L (LED {2 L 5 RERIEWNEIL = 287 MEEAT ORERIE 2020 FEE TIZ 8 Wiz & &
EDHETRENTND)
ik PR AR HRBAZR A
FRIA L,

BT 51
A

FESTo a7 U LED 3B & L TFEET 208, < 04, HEank<,
TRAF =D L LED B E LWBIE TH 5, LED (T2 FH A bl
BN, BEHNICEEHFM TR AT —IRNE WD, 2EOEAITL M2 5
N2, BL, ZERIENBARHOEIT 250 E L CRET 2 LED XA FEL TR
59, BHBRAESROBES WA NSLEL 2D, £, BUCiuRezo, HiEShz
I E B2 5 LM BFEMEAEDD Z LR D,
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1. 4ZEERBEERNT

JKERE AR & SREBEEHRLLT
L OB Y] ultraviolet
glass tube light radiation cap
L Rl
i
fluorescent mercury gjectrons electrode
powder atom
B ORESE SWRBEEHNITIZ, T LAKBEH CIADIEEICELEEZNT S LT,
BN AL ST, BODEHKKRTH, ik, LU VOKERZIEDL LT, 2K
ELTHBONEZIELBIITH D,
iEE
TR EARE | T2 (EE7 IVLLF) : 1.5~3.56mg/ &
T8 (B 17~28 I V) : 25~3.3mg/ &K
T5 (Ef£9~173V) : 1.5~2.6mg/ K
ki
fef A 5 AR N
FHEIA B 5,

RFIZBET 5 1%

A

Ho kbl LG LC LED M FET 5, REMEE S 2R\ C, LED
IFEZIOTE Y bREEGREV, Fa2—7 RO LED 5> 713 T2 ZBRW\WTIiF e
NEDY A XTHEET B, (AFAHEME L URFREMEIC DWW TIE, B 2 EMNTEE
THLEOREHDHY)

LED iZEZH AT LY bEfliTh 50, T8 1 XDBA 5~11 5 A, T5 A XD
LA 3~35 FE T TLEULCTE 5, WHIT 72T OB THIE TE ., HMIASRAES
REAZHA DT, HEIA NBRVEL D,

90




1. 5/N\AYARERAEE A EEREL

JKER {3 FA & NaY ABIEREARE AW -EERHIEAT
B OBEN ultraviolet
glass tube light radiation cap
|
| RN
fluorescent mercury glgctrons electrode
powder atom
B O a0 VBRSO ERE OB BT, T KB EE CIAD T EEICE
FEEDTHZETEMEERAESE, "a Y ABINLY T LEatike LTERL
EHSEDEITHD, ~Ne ) VBRSO Z IO EEE LTI, L =xL¥
—ZhEORNWIFEEREIIICL > TEE I BHEA TN,
fEH
EEKERE A E | 8~10mg
b (EU TlE. RoHS 55 O R ORIz Z LIk v, 2012 LY ~m b
ABRMEE S C R & RO T e TIE B s b Shv T d,)
e A AR N
A S

REBICBET 21
g

Ho b b LU & LT LED BFEET 5, RFMEEEILIT 2T, LED
IEEEEEAT I 0 bR EGAEY, Fa—7 RO LED 7>/ T2 (E&7 3V
BUF) #BRWTIEE A E DY A X TEET D, (AFAMREM: & A ATREMEIZ DV T,
B DERNFET D 0D Y)

LED TRETEXRWEAS., KBEEEED LV DR 3ERE LT CRBRT 5 &
LEZLND,
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1. 6@EFRIYDILZVT

JKER {3 FA & BEFRUDLS TS
LD sEL | PCA tul
S
-==-4‘!. \ —--T"Q?Q\E
=" F.._ - A
B opre RET R T AT T, PCA (ZHEMT VI T) TELNET 2 — 7 IROKE
BEOWSRICEMRH Y | BHEENITIE, T MY TLKET AT EIREAINTE
D, EIEZEOBTRILT 5,
s
ke e AR | 10~50 mg (Ra (color Rendering average. EYJHEAIAMNE) 7360 LI L) @ 3~
40mg) /{#
b 5 ~10kg 4 (2015)
fe I B PRARERE. (KRB L3, {EWMER:. B O, Bz L)

LA LS,

R T 21
g

R L LT LED, REfAKERSET MY VAT U7 v/ vEET MY
VLT T BRFET D, LED O%A, #iihE L TORE S HZIINET, BAGEE
OB WMANLEL 2D, F/2, Ra)d 85 LI LOBEHAIIR#ETHD, &/
YEET MU LAT T ORE. SHICEWENNRKLE LY | BEAKETOD;
Feed, REafMAKERSET R AT T ORE. X0 EOKEEANTHE
B, BELEERLIVHNY +— 07 v 7BRYFETE 205, 7 MU U LD
W&, 77O ELE T LTLE S MERS 2,

LED 3mET b U AT 7 X0 bIE N &l Th 5035, K CRAMME
WOz, BEOEMITEIZ NS,
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1. 7 ZDHOHEILLT

KSRfE AR R ZOHDEAAT
@E‘% O)%ﬁ (Madical) Skin traatmant /Photothar apy Insect-trap Disinfaction [air, water, surface)
- .
fd o
S
Treatment of jaundice Money ik w”"l.
checkers v .::“
‘ Aquarium
Forensics Blacklight spot
= -
T o HOCAT I, AREDOKREARREZEH CIADTEICELEZNT 52 LT, SR ERES
B, HERESED, ZITHRETDH0IF, BEHGRUSMI AW S5 H#6AT
T, BRI VT BTNy RRT 797 74 MO UV 4 b, FEL e EA%
Foid,
BLEE
KIS A
i 2kg /4 (2016)
il AL, BT T BRIy R, 7797 T4 M BHEIT. REORKSRE

A

REBICBET 21
g

LED 77, #FEMEANY TiE (DBD) 7 0 7B & U TFEET 5. HL,
LED 7 7I3EN 5D A7 MADBR G, AlGaN (L7 VI =T A5 Y U L) LED
ZEALTH, UV-C X UV-B(100-315 nm), 380nm 2L F® UV-A (315-400 nm)
T RUF—IENRERIT L VLD, o, FEOBRFICHNSE T v 7Ic2o0nT
I, AME~OFERICBET 2002 T A NRLTEL 8D,
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1. 8IEEMELT

JKERE AR & EEMELT
B OB
Electrode (ﬂlamem\) Electrons UV-Radation
ofz ®
Glass tube Mecury atom
S O IRIERREI L, ®Ha—T 077 LT UV-C A RATHELITHY, Eiony
TUT ERET DI 0DENRT 7 UV-C a3 MNEEAT | AN T ~ v
HET U TR END D,
REH
FEKEE AR | 4~15 mg/f
kiR
o PR AR
FEIA B,

BB 5 1%
A

UV-C & fitit3 % LED (812, AlGaN (£{bk7 Vv I=v .4V 7 2A) LED) M7
BT 5, Hifhe LTOEESHEAIINET, BERSEoB M B0nEeRd, £,
BIRE R TIX, UV-C LED iZ= X AF =R B3MERW e, For=v 7 ax bbE<,
A=V AR REENEDERSTND,

1. 9FREt (VXA A A—%)

JKER {5 A& BuREt (XA OA—4)

B O EIREOWEICH W BN D KBIREFH T, $FEFTOT 4 —ENPEROIBERE R &
WHWHND, BIERSD 5 OEUR % % U CEHEIlT 5,

P ey Termometros f1:, Optris &, Brannan %k

FEKIEE AR | 5~10g

b POk Tl it sty

fe I B

A

BT 51
A

TSR R ERE A L v 2T 550 0 A= BN FHET D,
HATHIERIREZ R VA RRIFRIIZIIKREME O miREH L D oesyy (BsE b X 5
7=, —HHCHETE ),

REREIRF ORI X D2 RBU LA~ U, AMEREEOBRE~D U R 7 (XIFIFT D,
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1. 103kAEt

JKER {58 FA &L &y iR AE
O ER N
=
— P Manometer
E scale
Mereury
Soil reservoir
o W bottle
suriace __J
Wal:]r;:lled —/_ Shak
u“; Porous ceramic cup
B O WBEOEmMBENZFHTHLOTHY , ZNEISH LT, ZEKSENSLTV A —-
WHE - OB FEEWEFIT 5, ENERETHEEE U COKBEER LTSN
I TN D,
s Soil Moisture ., SDEC
FEIKEREAR R | 70~140g
kiR 0.04~0.4 kA (fEHKERE) (2010 FRl4A)
5 FH A W OPIZENEFH (Manometer) 23HAAFIL TV D,
FEIASY

RFCET 518
A

RERS L LT, Fa—7 TR LR BNt ¥— &
KIRAFH2 ENRH Y F—u v SORGEF T JT BRI AR EE 2 R
LDZELThD,

REFANIINBERLOIZE ) NLMTH D, FIskd LT, BRADRIIFHIAKERME
DRAFEE V720 @ BEEBHA D720, — BT TE 20,
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2. UTHBIShTOELKE (Ee&Y) HE
2. 1FEEIXRKLEF (FO&5)

JKER {3 FA & (EFERRN) HALLEEG (RO &£ D)
5D SEL ' ‘
B |
B O WRIRLLEG & 1%, B OB A > TRIKO I E 23T 2 ChH . 7
a—VEKHER SICHWOND, Fa—TROH T ADERABRTTETRY,
EEIZEH OO0 BEO RS, TEHICED & U TIOKENFEH I D,
T Ningbo Instruments Factory (T&W Industry Co., Limited)tt: ({F[E)
PG AR | g
ki WK TIE, B HEEmUSMIKERZ A U7 IR b FH IR S o 7z,
fef A 5,
A S

BT 51
A

MO IREFEM MR Uik BB RAOEENEET S, HFFICA
TR A R T
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2. 2FBRAAESH

JKERfE AR S FEXKXRES

BhDsMEL

B O WERHE, H AL K, R AROWMELFHIT 2EETHY . KB AA TR
T LHEWVTESE TR AT 5N TV EFHIER S h Tn s,
KERE A O B FHE, 1970 FREE TIC—MICER SN TR Y | Bk, FRLRE
Mgk, FEEITRETHEA STV,

iEE (NEWMOA (2 X% &, KETIET ClcfliEInTnin)
FEPREH R | ZVEEIT bkg B

bl KETIE TIchhE - B STy,

o FH R MEHOPFIZESFH Manometer) 2SAAEN TV,
KA S

REICET 215 | T2l b, A= AEEUREFBFET D,
W
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2. 3KBEFALTRHDRELAKBEEZRLIRE (RAIILDERDORBREE)

JKERfE AR S RALDERDEREE

LT DA 24

BNy T b DREDER (RS, EH. IBE) 01 -o2B(hSE5 2 L OB ED X
DB 52 DR ET D HE,

s PHYWE # (KA1 )

SEEKERE AR | 1000g LA T

A

i FA A R

FIA L,

REFICET 21 | KRBT ) —0FHIY — V&R L EENEET D,

W AR SR LT D EATHMBEAL PRI ERR S LTV R,

MTA tt (A=A FZ VU 7) R EISCO fh: (£ >~ F) 3§ TICHEZITHH > T 5,

24 http://www.phywe-
es.com/index.php/fuseaction/download/lrn_file/bedanl.pdf/04362.00/e/0436200e.pdf
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2. 4KREGEALEZAMRES

KER(FE R & LI MR
B OB
- = 4.
=2 e i R
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