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X FRZh Srfidae KIEH HhHETT
GEM20-70 25.2% 1.74 201742 A K[E AMETEK #f:
keV 9 H ORTEC®
GC2520-7500SL-2002CSL  27.5% 1.72 201742 A >K[E Mirion
keV 9 H Technologies 1
(CANBERRA)
%3
ERAETS ; GeRHBAETS _ ‘
HeES EraE AR EaERE ANRERZE (%) PRUENETS AEEE () IEREE/Ge  BIESS
(Bg/kg) (Ba/kg)
S1713 . wvas 339.8 58.2 171 604.9 513 056 Legume
s17-31 FUI# 776.2 224 29 498.6 261.4 137 Legume
S17-47 BB Y L 871.2 134.9 155 1728.0 1017 050  Legume
S17-48 o7l 1322.8 63.3 48 893.8 417 148 Legume
S17.5  avas 213167 1868.6 8.5 118700 329.8 180  Legume
S17-17 avas 442.0 55.9 127 311.9 52.2 142 Legume
SI7-50 ~FATTF 1537 92 20 330.0 2345 138 NDA
S17-32 A&y 42326 789.7 187 10855.6 84.8 039 NDA
S17-38  avks 29407.9 2064.2 70 46200.9 485 0.64 NDA
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M

Features

. contaminated from a radiological : —

- Suppor’(s_W|de range of event. A sample is placed into the = — |
samples including 1 L shield, a count is initiated and a \ Qs a9
Marinelli, metal food cans, final report is generated. The report B\,
beverage cans and plastic lists activity or minimum detectible N

Rapid screening of processed
or raw food products for key
131], 134Cs and 137Cs nuclides

Clear, immediate indication if
any nuclide-specific maximum
permissible concentrations
are exceeded

Transportable using compact
and wheeled detector shield

containers

Completely battery-powered —
from laptop PC’s USB port

Room temperature operation
with option for temperature
stabilization if measurements
will be made out of doors

Powerful Genie™ 2000
spectroscopy algorithms
teamed with the intuitive
Genie-FoodPro™ user
interface designed specifically
for this application

Turn-key system is provided
ready to count, calibrated
for typical sample types in

a range of common sample
containers

On-site training and/or
start-up assistance available
from local CANBERRA
representative

NORM - Naturally Occurring
Radioactive Material

** US Patent 7,005,646 B1 and

7,049,598 B1

www.canberra.com

FoodScreen™ Radiological
Food Screening System

Description

The CANBERRA FoodScreen
Radiological Food Screening
System is a complete,
transportable food analyzer for
quickly determining whether raw
or processed food has become

activity concentrations found in

the sample for the key nuclides

of interest for food products:
lodine-131, Cesium-134 and
Cesium-137. Based on nuclide-
specific limits pre-determined by the
system manager, the report will also
state whether the sample is “Clean”
or “Above Limit”. Above limit samples may need to be investigated further in
a higher resolution detector system such as the CANBERRA FoodSpec™
Radiological Food Analysis System.

The FoodScreen includes a 2 x 2 in. Nal(Tl) detector (optionally temperature
stabilized), 7F7 Mobile FoodScreen Shield, a NORM* KCI calibration check
source, Osprey™ Universal Digital MCA Tube Base, industry-standard
Genie 2000 spectroscopy algorithms and the Genie-FoodPro application
software to streamline and simplify counting operations.

Systems are provided pre-calibrated for a variety of sample types including:
water, seawater, dairy products, vegetation, grains, meat, eggs, fish, baby
food, etc. Of course, the samples may be raw materials directly from the field
or processed foods from a factory, export/import dock, warehouse or retail
store. A wide range of sample containers is supported to accommodate both
raw and canned foods.

Two different system models are available: FoodScreen and FoodScreen-Plus.
The only difference between the two models is the detector. FoodScreen
includes a standard 2 x 2 in. Nal(Tl) detector, while FoodScreen-Plus
incorporates a patented** NAIS-2x2 LED temperature-stabilized 2 x 2 in.
Nal(TI) detector. Sodium lodide detectors tend to drift with changes in
temperature, causing their spectra to broaden and making the detected
nuclides more difficult to identify and quantify. Therefore, FoodScreen-Plus is
optimized for use in non-air-conditioned rooms as well as field applications.

CANBERRA
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FoodScreen Radiological Food Screening System

Simplified Operation — No Compromise on Results
While the spectral acquisition and analysis functions are
performed by the same algorithms as used in industry-
standard Genie 2000 Spectroscopy Software, the
FoodScreen’s Genie-FoodPro user interface (Figure 1)
is very intuitive with only a few key pieces of information
needed to initiate a count: the sample container and

the sample contents. Once these items are selected,
the user simply clicks the COUNT SAMPLE button to
start the acquisition and is presented with a screen to
enter the Sample ID and Sample Description. Count
time is preset in the system based on the nuclide-
specific concentration limits. After the count is complete,
a report is generated as in Figure 2 with the activity
concentration and a statement as to whether the sample
is contaminated or not.

= [E]x]|

CONTAINER
1 liter marinelli beaker COUNT
SAMPLE
CONTENTS —_—
i CALIBRATION
CHECK

calibration status: due in 24 hours

i Maintenance - | stopped: 10.0 /10 live (0.17% dead)

Figure 1.
Sample Container: 1 L Marinelli
Sample Content: Milk
Sample ID: Milk00001
Sample Description: Milk from dairy 2421
Sample Quantity: 1

Sample Quantity Units: Liter

Measurement started at: 13:40:21 on 11 April 2011
Counting period: 600 s

Last calibration check at: 11:28:55 on 10 April 2011

Activity Concentration Units: Bqg/L

Activity Concentration Action Level
Cs-134 6.5 30
Cs-137 7.5 30
1-131 13.2 50

Result: Clean
Figure 2.
Calibration is just as easy! Genie-FoodPro includes a

wide variety of efficiency calibrations for various sample
containers and their contents. Only a simple energy

calibration needs to be done to maintain the system —
usually daily when in use. The user places the provided
Potassium Chloride (KCI) sample on the detector

and clicks CALIBRATION CHECK on the computer
screen. Then, the system automatically counts for one
minute and performs an energy calibration along with
any needed adjustments using the naturally-occurring
Potassium-40 1462 keV peak. An efficiency check is
done as well to verify that the system is ready to process
food samples. The calibration and check take only a few
minutes, and the results are displayed on the screen and
written to a log file. If the test fails, the user is instructed
to check the set-up and try again. With calibration
complete, the system is ready to count samples until the
next calibration check at a frequency determined by the
system manager.

Wide Variety of Sample Containers and Types
FoodScreen is designed to handle virtually any food
sample that will fit into the 7F7 Shield. As there is an
almost infinite number of individual processed and

raw food containers that could need to be analyzed,
different classes of containers are grouped by size range
such that valid comparison of their sample analyses

to associated action levels is possible. The purpose is
for Genie-FoodPro software to accommodate as many
worldwide shapes and sizes of food containers as
possible without making an exhaustive list for the user to
select from.

The choices include a 1 Liter Marinelli beaker, a number
of deli-style plastic containers and a wide variety food
and beverage cans as found in food stores.

In general, the quickest counts and best results will
come from counting the largest amount of sample
possible. The 1 Liter Marinelli beaker shown in the
upper left of Figure 3 provides the best possible results
because it is one of the largest sample containers that
can be used and the detector actually fits up into the
bottom of the beaker such that sample surrounds the
detector on top and sides. However, the FoodScreen
is calibrated for samples as small as a tuna or tomato
paste can.

Figure 3.



FoodScreen Radiological Food Screening System

Marinelli Beaker

Reference

1 Liter Marinelli Beaker, 2x2 Nal |

GAMA & Assoc, 1255-E |

Food Cans
Inches mm
Fooc_i Can Diameter Height Diameter Height Example cans
Size Range Range Range Range
1 20-21 32-36 53.3-55.9 §1.3-915 67 (tomato paste, juice)
2 265-275 3.0-49 67.3-69.9 76.2-1245 Mo, 1 Picnic (soup, fruit, vegetables)
3 29-31 44-56 737 -78.7 111.8-142.2 | MNo. 300 (baked beans, meat products)
4 3.3-36 45-538 53.8-91.5 114.3-147.3 MNo. 2 (soup, juices, fruits)
5 4.0-43 46-49 101.6 - 109.2 1168 -1249 hNo. 2.5 (meats, vegetables)
[5) 49-53 54-58 124.4- 1346 137.1-1473 MNa. 5 (funa)
7 59-64 4.3-4.7 1499 - 1626 109.2-1194 Large tuna can
8 285-275 14-18 67.3-63.9 35.5-457 Mo, 211 (tuna)
9 3.35-3.55 16-20 §5.1-90.2 406-508 Mo 2 short (huna)
10 39-42 22-26 991 -106.7 55.9-660 Mo, 1.25 (tuna)
Beverage Cans
Inches nm
Diameter Height Diameter Height
Soda/Juice/Energy Drink /Beer Cans Range Range Range Range
Standard: 8 oz /237 ml — 19.2 oz / 568 ml 259-261 34-47 66.0-66.2 85-188.1
Slim/Sleek: : 6.8 0z /200ml - 120z /355ml | 1.96-205 43-6.2 50-52 111.2- 1569
Plastic Containers
Inches mm
Containers with Diameter Diameter Diameter Diameter
Lids (bottom) (top) Height (bottom) (top) Height
8oz /237 ml 3.2-37 4.1-48 16-19 813-915 104.1 - 1219 40.6-48.3
16 0z / 473 ml 3.2-37 4.1-48 29-32 813-915 104.1 - 1219 736-81.3
320z / 946 ml 3.2-37 4.1-4.8 54-62 51.3-915 104.1 - 1219 137.1 - 157.5
V-11330z /975 ml 5.3 5.3 3.0 135 135 76
Figure 4.

Samples can obviously be counted as is, or the contents
of smaller ones can be combined into a larger container
for faster analysis. The Marinelli and deli-style containers
can be used for solid or liquid foods and should be filled
to the top. Solids should be packed as tightly as possible
to minimize air spaces.

Figure 4 lists the various containers that can be counted
by the FoodScreen system. Again, the variations

in dimensions of containers from different vendors

that are of the same listed volume can typically be
accommodated as long as the overall shape is similar.

Typical count times needed to meet minimum detectible
activities for specific containers and food types are
shown in Figure 5. These examples show the benefit of
using a large sample size. The goal of the FoodScreen’s
design was to provide the lightest and most compact
system possible with a count time of 10 minutes or less
for larger samples.

Easy Set-up for Non-Experienced Users

While the FoodScreen System is easy to operate, it
still needs to be versatile enough to accommodate the
various requirements of users throughout the world.
After a nuclear power plant radiological event, the
three nuclides of most concern to regulatory bodies are
lodine-131, Cesium-134 and Cesium-137. Acceptable
limits for these nuclides vary slightly from region to
region. Also, limits for baby food are typically more
restrictive than for other types of food.

The Genie-FoodPro software is provided with default
information that may be usable as is. However, set-

up parameters can be modified in its configuration

file as needed by CANBERRA representatives or a
knowledgeable user with the documentation provided.
For quickest deployment, set-up can be done in the
factory prior to shipment if required information is
provided with the order. Note that a computer (laptop)
must either be purchased with the system or provided by
the user at time of order for factory set-up.



FoodScreen Radiological Food Screening System

Container (Content) Cs-137 MDA Target* Count Time
1 liter Marinelli (Milk or Water) 20 Bg/L 4 mins
(lig;itgalr:as /SI\I/IZeeaf) 20 Bart 8 mins
350 mL Soda Can (Water) 20 Bg/L 110 mins
32 oz Plastic Container 50 Bg/L 20 mins
(Meat/Fish/Eggs/Grain)

*typical MDA targets for food screening

**see table of metal food can sizes above

Figure 5.

The following changes can be made to meet regulatory
requirements or make operation more efficient for the
user. These modifications are usually done only once
when initially commissioning the system.

= Change the action levels for '3'l, 134Cs and/or ¥’Cs.

= Change the count time for a sample type.

= Change the activity concentration units (e.g. from
mBq/g to pCi/g).

= Change the mass or volume of a sample type.

= Change the generic names of the sample containers
to customer-specific names.

= Remove sample containers or food types that are not
required (to limit the options on the drop down menus
on the main screen).

Higher Resolution System Option

The FoodScreen System is designed for quick screening
of food stuffs for the key nuclides of concern after a
radiological event. Its size, weight, battery operation and
portability allow it to be deployed in the field or wherever
the food happens to be.

If more detailed analysis of food is required, particularly
of known contaminated food, a higher resolution system
employing high purity germanium (HPGe) detectors
may be required. Systems such as this are typically
installed in laboratories or mobile laboratories due to
their size and weight, but they are capable of identifying
and quantifying virtually all nuclides in a sample.
CANBERRA's FoodSpec Radiological Food Analysis
System, described separately, should be considered to
meet these more rigorous analysis needs.

Specifications
The FoodScreen Radiological Food Screening System
consists of the following products:

= OSPREY Universal Digital MCA Tube Base.

= NAIS-2x2 Nal(Tl) LED Temperature-Stabilized
Scintillation Detector (FoodScreen-Plus only).

= 802-2x2 Nal(TI) Scintillation Detector (FoodScreen only).

= 7F7 Mobile FoodScreen Shield — with KCI Calibration
Sample and Laptop Shelf.

= Genie-FoodPro Application Software.

Note: Please see the OSPREY, NAIS-2x2 and 802-2x2
product specification sheets for more detailed information.

OSPREY Universal Digital MCA Tube Base
INPUTS/OUTPUTS

= Standard 14-pin PMT socket and CANBERRA
proprietary 8-pin socket.

= USB 2.0.

= Ethernet 10/100T.

POWER

= Main power will be supplied by either the USB port or
IEEE 802.3af-compliant Power over Ethernet (PoE).

= Power consumption USB - <2 Watt.
= Power consumption PoE — <3 Watt.

PHYSICAL
= SIZE
— 62 mm (2.44 in.) diameter.
—108 mm (4.25 in.) length.
= WEIGHT -280 g (9.9 0z).
ENVIRONMENTAL
s TEMPERATURE --10 to +50 °C (+14 to +122 °F).
= HUMIDITY - 85% non-condensing.

= Meets the environmental conditions specified by
EN 61010, Installation Category |, Pollution Degree 2.



FoodScreen Radiological Food Screening System

NAIS-2x2 Nal(Tl) LED Temperature-Stabilized

Scintillation Detector
PHYSICAL

m S|ZE - See outline drawing. Note that length from
crystal cover to Osprey mating surface is 8.9 in.

(227 mm).
s WEIGHT -1 kg (2 Ib 4 0z).

9.72 [247.0]

1.01 [25,7]

$2.36 [59.9]

VaNIENVD

le—.34 [8.5]

2,46

[62.4]

Dimensions in the Outline Drawing are in inches [mm] and are subject to change at the discretion of CANBERRA.

802-2x2 Nal(TI) Scintillation Detector

PHYSICAL
= S|IZE - See outline drawing.

= WEIGHT - 0.77 kg (1 Ib 11 02).

-

571 _

(2-1/4)

'

Weight = 0.77 kg (1.7 Ib)

\ﬁ—l T

=

I __ | _ 587
— (2-5/16)
- ¢

- | r—

- 5.40* —

(2-1/8)
- 18.41* (7-1/4) ——



FoodScreen Radiological Food Screening System

7F7 Mobile FoodScreen Shield ORDERING REFERENCES
MATERIALS = FoodScreen — Radiological Food Screening System with
= OUTER JACKET — Cast aluminum alloy — varying 802-2x2 Detector.
thicknesses. = FoodScreen-Plus — Radiological Food Screening
= BULK SHIELD - 3.8-4.2 cm (1.5-1.7 in.) thick low System with NAIS-2x2 Detector.
background lead around sample. = Order PC and optional printer separately.
= LINING -2 mm (0.080 in.) 304 stainless steel. = Order software installation and configuration separately.
PHYSICAL

= SIZE - See outline drawings (mm).
= WEIGHT - 166 kg (365 Ib).
= SHIPPING WEIGHT - 180 kg (395 Ib).

FINISH

= CANBERRA light grey textured epoxy.

Sample Chamber

Genie-FoodPro Application Software ”g-;lf(gg-g;
SYSTEM REQUIREMENTS i '

Genie-FoodPro requires a personal computer with:
= 2.0 GHz Dual Core Pentium® highly recommended.
= 2 GB memory, 200 GB hard disk; CD ROM, USB.
= Integrated 10/100 Ethernet interface.
= 1024 x 768 video adapter.
= Windows® 7 (32-bit) or Windows XP Professional.

6.25(158.8)

2.44 (62.0)

2.50 (63.5)

I-—SO0.0—T

791.8

609.6

FoodScreen, Genie-FoodPro, Osprey and Genie are trademarks and/or registered trademarks
of Mirion Technologies, Inc. and/or its affiliates in the United States and/or other countries.

All other trademarks are the property of their respective owners.

©2017 Mirion Technologies (Canberra), Inc. All rights reserved.
Copyright ©2017 Mirion Technologies, Inc. or its affiliates. All rights reserved. Mirion, the Mirion C A N B E R R A
logo, and other trade names of Mirion products listed herein are registered trademarks or

trademarks of Mirion Technologies, Inc. or its affiliates in the United States and other countries.
Third party trademarks mentioned are the property of their respective owners. C39444 - 02/12
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T B DO B o 7 A OIREE AR %o
T FEPRIBSH ORRIEL 477 ONFRIZ, A
J 326, /<75, 59, ¥~ R
15, HVHE2 THY, HEAEEZEE L
7= DIE, A / 23 85(110-14,000 Ba/kg) .
7~ 24 (110-650 Ba/kg) . > 17 (110-340
Ba/kg) . v~ KU 3 (110-160 Ba/kg) . 7
V7 1 (1,300 Bg/kg) Tho7-, i
RSN LD IO 1R (32
Ba/kg) OHTH -T2,

HpAR SERPYIT, BRI RV R
EBITHF OR & g L T2 T
VBRSSP RbEWVERTH T,
SERK 29 AR FE DORATIZ 38V T 500 Ba/kg L
& RoTe b DI A FERNOH T, 20
HChHo7-, 2D 951 1,000 Bokg LLED
wEHT 6 (f /v 5, A EL T
HY . EEEEDOLOIX 14,000 Ba/kg O
A VR THST,

AT VIR 7L 1 IREs D
RAHUE 50 (70%) . Wi OMmALIE
21 (30%) THH . HmHIN/T-b DL
o,

KEEMIE, WA RIS E L, Ehld
W, 70T EEDTHET HAMEE L

ARG
1 i



77

SN OMARENE 17,785 C. FEiGim
S DAL 15,773 (89%) | itim L DR
HH1E 2,012 (11%) THYH, D LA
R OB S @, Table 8 (2
FNEAD /NP T & DR O O
A A | Fig.5 (2R S U7 UBt D i
Pt U DO A &R T, FREL
DR HH 212 DRI KBS HEH 203,
WikA 9 TH Y, 9B NEKENIETH
STz, WEKEBMHEOWNRIL, A UF 79,
Y~A3B. 7TV T N2, T 32,
TAYAF<RX12, ¥ T7F 12, b A~
AT, U746, UFX5 af4 Uh
PXFIAVETEI UV A2 ThoT,
KA TIEARE 6, ITUH AN F
HVAALBZTLA, ~aH A% 1Th
Sz, EEEAZHEEL7-bOIX, With
LRAKAMTHY, ¥~ A 5 (110-480
Ba/kg). 1 U+ 4 (120-250 Ba/kg) . 77
7> b7 k2 (110, 160 Bgkg) TH-
7o PSS TR SN2 S OIREKAD
Y~ AD 21 (30, 44 Bgkg) TH-oT=,

< U BFITMmAREL 16 14, IR &
FIE 44%, MR IIHEE 581 {4, FEpE
DEIE 67T%TH Y, WINbRH Sz
HDIX R0 T,

LB EIT 1,887 0 FEFRIESLA
867 (46%). VitiEfmAs 1,020 (54%) TH
STz, FFLITEEER—KELD 12 O
50 Bglkg THH, A7 U —=2T7 H5R
STV, ZD7=), HIEDRKHT
FRI% 10 Bg/kg LL FICRRESN TV S, =
D=, 10 Bo/kg UL EZHRH & L7223,
R S =B Ao 72,
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FLIE A A FEUE(E I3 50 Ba/kg D729,
[AARIZ 10 Ba/kg LA L& E L7, FLIR
FAES OB 485 D H b, FETEMLD
4 (1%). ¥itimsnns 481 (99%) THh -7z
N, B SN ENT e o T,

I TR OMRAKIIL 4,258 THY |
FEFRBSL DOMAEET 289 (7%) . HidE i,
DAL 3,969 (93%) TH v . FEifiE
ShDOEISIHEL 725 T 5, Table 8 12N
TA SO/ M OSSR % R,
BRI @O N FETF 1L HEORT
57 Bg/kg TH - 7=,

Fo, BREbK CF - okEET) X, —
AL D 1/10 O 10 Ba/kg O FEAEA N FH &
AT 2 Balkg ke & L7223, #R4K
734 BT, BURtEE T A0
SN 2o 72,

BB OMRARIIL 311 ¢, FEyim
SRR UL 247 (79%) | e S ORAS
Bt 64 21%) ThHo7=28, BmHESh-
Eiy SRR S Ny

JEH

Table 10 (2B DL WVEDFETH
DIRPEM) (ZEDOZ LR A RS ) . &D T
L3, BPA BRI, ST JEOEEHIRI Of%
Mg, FEYEEEEE A . FEVEESh & s
ST ORT, EEMUT, SERK 29 4EFEIC
FBUNT, THREE AR E B N 72 5 B R
N Ot/ A B BN T REZ 2 i B REOD 9
LIFEARE O 2 ORAERBATRIRE 7
S TWD 17 #HRZFEHE L T\ d, 2
SO HUIB DT TR > 0 A3
STV,
BEMICBWTIE, B Sz stehi



FEFEE L L O AT 56 T
BV, DD BmEEBIREN 514 (91%)
Thotz, HEEFEHEEILS T
BSRETH o7z, i, FUEEEE 5
D5 B0 4T Uil « HAIEHITH
Sfz, TOIIX, REY X0 R TR
IOV AW | S g G B ] N
AR, WiAREZ S 14 R TRIE S,
LAY REPIR . FR R SR E )
BTN 300km FREE DO FREEMN & 5 Hi
Wb aEns, F09H 8K (IR,
LT, fEE iR, HER, FIER, (L3
W, REPIL . FRMIL) CHMEEEIENFE
D HAVTC, Pish TR S L B A7 Hitek
(X, FEVEES LD bR JEREE

KM ORAAKFEMARETHD 8RTHD |

FEME(ERE X 3 R CA TR, ZRIRIR, BE
FHIR) Tl o 7, I OBFAE SSER A,
X O Z TR S ST ik 2 ook
< L7-#iH TR b,
T SRRt oER L, & 6128k
#HWHTHY | FFRELER TH T,

LR

B ORI 7 AOBREITIE.
AP ) == JIEE N~ = BYEER
MRS X DEEIENMERFTRETH 5,
Rk 29 FEEICHH SNTZAT Y —=
JHEZRIE, Nal v o FL—varhoyr
Z—JOCsl o FL—arivs X
— T, W&EZADOET-RERITEHRE
D 15% TH -7, Table 1 IZ/xL7=XK 91z
B SERA 2 bR < — RS D 9 FHILL 23
25Ba/kg LA R THDMN, HKRE L THRE
DRI F N~ =0 DASERRHHERIC K
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DHEEIEIZ L VITOh T 5,

2. FEFRBRIFRDOT—F

ATENC BV T, SIEREZ & IR
WSO PRI E S NDRET — ¥ bR
SALUTHEE LIz, 22T S LT
— HNZODWTIRIT 5,

FEVEE IR SN D T — X
254,975 - TH Y | /AR & LT
HEDOHoT, RHEREEITE=4Y
TR 142 EEINZ D & RR 29
(s ST AR AR $306,585 E D 9 b |
83%\Z 7= D,

INHOMAESFIEX, Nal > FL—
a v 2 —58%.Csl v FL—
3BT A —38%, T~ AE
BRBEHIRDO AT Y —= > J et
03%THV, A7V —=TZLDHHD
MNOT% & 7oz, T, AR L7ZX 9
(ZIETE A LR LA DR A IZ BN T
IZ15% N AT ) —= 0 TR T T
WHZEERELS B,

AT DRGSR, 25Bq LA EOHEIE 10 14,
BiHERIZ 0.004% CTH > 7=, L5 Dkt
P U LREIL, Wb A7 Y —=
VIRBRBIZ L DBBETIIH LB DD,
HNAEIE 45 Balkg & 72> TRV | HAEHE
R L= D1 notz, &z
FPIOPEMIT, BHIRIR 7, SRR L S
R 1Thoto, BRAMOAT, fBEEE
YN 72 S, BT v T A OB
MRV IRTE A AR Lt TV D 2 & AVR
x5,

D. &%
FEVE AL/ & BRI L2 slEH B 1T



LI v T AOBRERIT 27%TH
o72, WNIRE LTI, FEME M OMRITE
1% 3.8%, Witidsn DR HIZEIE 0.40% T -
72, Vi O FIEEEBIR I 0.06% T,
FEVEad O FIEEEIE R TH 5 0.54%I1Z
tf\"C%)‘I“/\ N H DO TH o7,
B IR ERE OB B 5 7225,
STEEpT: wafiﬁﬁﬁﬁﬂiwﬁ<

2RFE=X ) T % ib@k'@‘é#(m

it

e ORREIZ LD | miREOKIEE T
SR, DIRAVCHTIED B HEER

SINTWDHEEZEZBND, 2721, il
i D FEUE(E 2858 U 7= 9 50BN T 1 #ERI o
HNHOHWETH Y | AR O Tt
W L DA SR DI IEV DN B D AIRE
PENE Z B,

VA S A Z BR O T R B A TR
28 FEEEDIRA & Hig T 5 & | FRiEsn I
20% K., HiEidSh I 13%8 . 2R Tl 18%
W ChoTz, MHEIT, FEFES T 37%
PR, Wi T 32%HH . AT 35%H T H
. FEUEEEE L, FEFTIES T 58%
Ve, RS C 300, AR 57%M & Ao
S TS, AP LTND Z &h
HRRHFE TS 5 &, FEEMS TIX
A7%70 5 3.8%IZHEA L, it Tl
0.35%7> 5 0.40% &5t & 72 o 7=, T b
DT B DR 252 1) | Rk 28
RREE L 29 ARRE IR R O IR AN ]

CTidenZ b —Hhichkis o2 &
(TTE RV, WRESAM ORI BT

%L FEFEM TOMHEORD TR
H 7R R IME A A2 K LT D & B %
LD, B TOMRHROMIEIT, 4
HEN D IR BB LTV, 51T
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FEBULIREE T D08, AR GEURHTHL
SR 7 A3 K0 B S0 OE
BIEIRTHEOICBb LT &L T2
LIREDNHFEHN o7 b — R EE
2 Hb, FIEREE, RSN DR,
PEML, JREETR E &t L. BRI LA B
9 ETIHME L CWL LR B B,
BT & ORHFEITITEN LGN
7o SN, 02, 1L,
B RBEMANECTH -T2, BIEMTIE
—EROFEIHED 5\ TR 2 ST e
7 EIRONT-RBTH T, KEWT
X, KA TORMITD 7 FAEEE
L7 DN TN EEKATH ST,
PRIESLIRAS A, PEIEATC Rk S I TER
ERATDLIENBNTHL2HIE, i
WIRE IO TR E - EUEEEIR
SO\ A PEH & 95 BAE S EREA
Yok, D, [LIRA BRI HRAS
RX LEZOHND,
PHIOT —Z THRENTWD X 912,
ZIORRHENEORMLEETH D ILEE,
RO, Yok, BPAERSERRIE, 1
WizZD%Z L HOFRRETH D Z L
O, ZNHOBRMOEFEMTH D ILMRIC
BWTIE, I L VIR - =l
U LISRIEAFAET DIRAED e L T
HEEZOND, DX kO AY)
R L TWD &b 2 B4 SERATE,
B =R K OEEVEE RN 5 < 72 0 07
<. BEREBEGREI DA LTV EES X
Hivd, BEFORAMEES T AORM
DL HEEEBZ 5RO
DT=DOITIE, WKk, FEZD | 1L,
Bp AR BSERIA D X 9 72 B ih OE Z- e L



TS ZEREELEZ LND,

Rk 29 AL L0 TRRATFHE, A BR
EOME - KIEORE - fREROE 27
2T, MRASKRI G B THES/ AR
PSR S BB TRRS/An 28 A PR 2N AT
BEZ2 i BRE O 0R STz, U,
RS 6 ELL LD D, (ks A
EEN AR/ HEE) OMHHENMEL 72
STETWDZ LICL D, FEBE. R 29
DR T — 22BN Th ., [HREL/A
BEHENATRER M BB Th D BEY.
S, 43 - IERICBWTIIEE A
ERH STy, BREICEH S
TR TEME X, = 72150 2 B 70
FRY | B & O ERR -8 & & s -
BREEAERENC X o TRET 5, AT
T E OBRAETIL, 2 E TOHE
TR X, ME, IR L IZE D
ACHIZIRETHIZ L, £2DY 27 DK
X X L 72 R ORI A2 %8 2 TFT
< T EBEBRIDDRNZRAN A 2 D
TV ETIHEELEEZ LND,

E. #&5

FEHLC O RTR AT DS B RE 2 SR 72 L
FBERML TORHRIE S M2 5T
HEBZONDN, BUHtEES T AJREE
ME <R, T, KRR,
FPAESERA D X 5 72, WETERRHERD S

VB A BRI AR A9 2 AT 2 i L

MEFFS 2 LN HEELEZBND,

F. BF3ERE
L
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Table 1 R it 7 3 BRI OB, Wbtk & iR, AR &

A. 2R P R LEEBB
S 5 % (%) % % (%)
BEY 14288 ° 27.7 56 0.39 5 0.03
=Dz 4716 7 91 382 8.1 20 0.42
ilE 3171 7 61 262 8.3 34 1.07
LEY 1609 3.1 3 0.19
FEBME 1719 33 478 27.8 130 7.56
NFIY 71 0.1
N 17785 " 345 214 1.20 11 0.06
R 581 1.1
43, 1887 3.7
AREAES 485 0.9
MIES 4258 82 1 0.02
Bk 734 1.4
BEHM 311 0.6
At 51615 1396 2.70 200 0.39
B. FEjiHE s J. oot TR EEEBE
e % E%) % (%)
BEY 8311 55 0.66 5 0.06
=Dz 4184 343 8.20 16 0.38
iz 2844 241 8.47 29 1.02
BEY 760 3 0.39
B SR 1680 477 28.4 130 7.74
NFIY 50
A4 15773 212 1.34 11 0.07
yesp 391
43 867
HIRARS 4
MIAS 289 1 0.35
BR 88
BEHR 247
a% 35488 1332 3.75 191 0.54
C. Vit sosm en R EEEBH
e TEELD 5 %(%)
BEY 5977 1 0.02
o 532 39 7.33 4 0.75
e 327 21 6.42 5 153
BEY 849
4 BEE 39 1 2.56
NFIY 21
BNE 2012 2 0.10
e 190
S 1020
FLIRAER 481
MIER 3969
Bt 646
BEHRE 64
A% 16127 64 0.40 9 0.056
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Table 2 ittt o 7 A3 S 72 B OB E OfiFHE  (Ba/kg)

21K FERIE M TSR
R 1396 1332 64
FHME 97 99 64
25%tilefl 31 31 31
R RfE 41 41 44
75%tilefE 69 68 88
90%tilefi& 140 140 123
95%tilefE 212 220 167
=AE 14000 14000 300
BEY 0z i FESE BN
RS2 56 382 262 478 214
FME 64 46 65 181 50
25%tilef& 28 29 31 35 30
OB 40 35 41 59 38
75%tilefE 77 45 69 110 56
90%tilef& 95 64 130 240 77
95%tilef 274 110 189 451 110
BAE 410 470 450 14000 480

Table3 ZpEd) (202, [l

3

KabR<) ORI L ORI OJEEE B AL

FEMIB MM DinpiElee

B EEEBIBH R EA(EBBL
B ANTHH 16 2
F LAf 21 2
g9 -7 6 1 1
ax
DM
H 55 5 1 0

Table 4 & D Z D/ T & OB O S EEE IR 2L

FETB A DiDpGEIsE

R EAEEBEH R EAEBEH
AR 229 1 29 3
+X3 22 1
XA RT 3 4
<Y R 14
agyvy 7 5
Z D 68 10 5 1
&t 343 16 39 4
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Table 5 [LZED /Ny

PR T & O E R OV B (e 8 2

FEFE an Pt}

R HEAEEBBHK R EAEEBAHK

V777 35 8 15 5
2T DEH 39 1 3
X/ 3 98 17
g TY 21 2
AV IA SRy 8 2
77E 19 1
<A 6
Z DM 15 1
241 29 21 5

Table 6 & FEM D /N

YT & O OB (I8

JERIE AR YIS

R EAE(EBIR R BB

XA

3

Table 7 74 BB D /N

M Z & DR O S A

FER B TIB
R EAE(EBAK R EAEEBIBI
1/ 326 85
7~ 75 24
N 59 17 1
B 17 4

Table 8 /KEEW D /N3 FA T & Ol B O FEEE I 2L

JETRIR MR OB

R EAEEE B R BB

147 F
<X

7 797k39b
7
AYIE
KRR
KR

79
36
2
32
3
51
9

4
5 2
2
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Table 9 I T A& O/N3HE Z & O O O HEE 5K

FE B PRGL
R EEEBBH RHEK HEEBBH
FFET 1

Table 10 PEH! - & i J0 BRI D f i Ek & ZEVEE R 8 £

BEY EDC TS

B’ H HEBEHEBR B’ H HEEBEHEBR & H HEEBEEBR
EiES HEam FEREBR FEE FRES HEL FREH HBHL FHREBEHL FEHE FRES HEBH
EARE 6

HFR 62 9 i i i
2R 1 21 1 1 97 1 20
HEE 1 3
i 5 i i8 5 i
LT 51 5 66 3 i 49 i
R 28 3 i 22 i
BN 4 50 i 14
BER 12 9 2 14 3 2
HER 6 1
TER 3 2 1 5
H 2
NN
B 2 8 3 2 i
WHE 27 1
£ 6 1 i 4 6
CIEL 3 3
it 55 i 5 0 343 39 16 4 24121 29 5
B ERYA AN
B EEEEB B EEBRB
FARS ABL FARS ABL FARL KL FABL HBE

ERR

ATR 25 2 13

=R 83 28 23

HEE

i B i

BER 145 61 117 2 8

Tk IR 15 1 17

mAR 101 6 11 2

BER 83 31 15 1

BER

FER 7 i i6

R

I

R i

MEY !

EHR 3 i

IEL

&t 477 1 130 0 212 2 11 0
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Fig. 1 i tEt o 7 A0 SN TCRUBHOIREE AT ZEEY (S0 2, HIRZER<)

Cs-134 + Cs-137 (Ba/kg)
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Fig.2 BURMEE S U A STCRUBIORE S D2
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Fig.3 BURMEE > U AR S-S B DR E SR L3
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Fig.5 MUY &0 AV SIICRE DR E A IR
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JBABBITERHERESTEEME (BRLDELMHERHEEFIEERE)
B b O R Y %ﬁ%mﬁixx%A@%ﬂ?ﬁ%ﬁamﬁﬁ%ﬁazfﬁﬁ“éﬁ%
Rk 29 NSRSy PR

SIAMTIEERE R dn TG E A E Y E R A

%E :J:E%L Eé'?k % .LE%DD@DEFTEEH%HTEE{K%jM ,%

WFFREE YAk 23 4F 3 H 11 H O HULE @ &5 — R DR EITrFEI L 0 | B
ﬁ%%%m%% ERNEREPICHE S, BRICBIT L Z ST HE AR TRE
R E e oo, — T, BRI &b & RO RSO NMEIZH E 72
IEFWENREEN TN D, £ 2 TAME TITFREIC L VREG RS T
B MR Z I, ST IO T R EEEE L RE T 5 2 L 2 HIIC AL
HBSUR PHA FE _owfﬁﬁ%ﬁo Rk 29 R, FfER L, EEBTEES
(UNSCEAR) #&EEZ .0, W E DR 1R FR 0N T FE 72 T R P
BRI B L 2T E O R EIREFAE IOV TURAE 21T -7, T /K EIC
DUVWTHRATAER, B FHIFOJRAIF ORI « ) OREELHRE OFEFAIC L -
TR OMEERCREEN R D 2 L0, EFRORHIC L > TRE~DOBAT
DEGWNRR D EOREMN LN, £, TFEOBEEMA CITRARBH
MR THLIERE =T A 21000 U 7 L 40 OWNEHRIE < SRR, 18 5 IF I F s
DN TR D OB L TRENZ ENRO BN, FFlZ, BIFEOHR
AOER—~AHZY DR =17 4 210 /5 ONERHIE < IZ4ERM 0.73 mSv &
LHENTEY, HRANICATHLEWETH 7=, Ll kT — & IXEE
Bnbied |, MERBLRKERBEENAOLNT, ZORIKO— DI /oHEN EHE
R ENFET LN, Aa=7 A 210 130 o SRR 72 Y22 RTLER )
VETHDHN, BT Ro =75 210 OATIEIFAEET, 1A S o
MOFENRH SN TNWD, 22T, AFETITEMLCERZH T, LV FEHDN
AR =7 A 210 ATEDOBE 2 BRI, I OR WA T =7 A 209 &2 T
Aﬁxﬁ@ﬁﬂ%ﬁotoTﬂwﬁb%éﬁﬁ’ﬁﬁﬁéx?yfVﬁwf 1t
LR AT L AREAEL, EERT L ANEAATE L A SR RO 3
BOFEOFNEVEZRRFE L 72, xR BM~ M) 7 2L, FFEZEE/”B N
FHZ LT, B T A R EMX TR R =T AT RTRER 2 & DVRIE S
iz,

A. BFREE® VR INEBRETITH S BRI TL
FRE234E3H LM HOEREENEES — Il T. BMmArm cREREEE -
R EATEMIC X0 BRSO 72, T ANRICIED &b & RO K
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PEE S D NRIZH E 2L FWE <
ONEFENTVHLIDHLEETHDH, EZT
AT R IR FIC L DIHRT —5
DD O RMICE 5 BT E O
FREFIA £ T& L MDD AP I SOk
A 2 ATV RIS RS R & WU R
L L CABPTICHRFTT RS %
BRTHZEEEZHBNE LTz, £, BERL
Toft R £ DB MHAZFED S HTED LB H
T, ZOBRFBICEFTHZ L L LT,

B. #WFF5E
1. HEERE

PubMed. Google Scholar &\ 7= SCiikih
KooV L CRET 2 i
Z B % L 7=, United Nations Scientific
Committee on the Effects of Atomic
Radiation (UNSCEAR) 7z £'[EH# BIH D L 7R
— MIBHERE DR —2 =T L AFL
720
2. Ae=vL53H
- RARE & BN REAR IR

Bz 1LHE Ok, KPSt o, -
. R, AR, ZoMmErE, M
AL LB, FAORERE) (2 E L. BT L
WZIRG - B — (b LTIRE B 2 e (%
4), RAFREREE LT NIST-4358 (iff
PEFFROE) & NIST-4359 (i) % kEE
SEEEVEEINAFZERT (NIST) 22 BHEA L7z,
Au =1 5209 (R 102 4F) FEAERY
Wtsik (PR A S [k=2] : 3.0%) I
Eckert&Ziegler #:2>5 HART AV b —71;
=B U THALZ,
- R AE

i IAERE 50 g &, 80°C Tk
WS-, 1L v —F —IZ ko fgalet

Z A NEEEME AR o = v L 209 e
Wik A 0.04Bq ININTR, ik &l kSR
K% HWT 120°C TR AR EITo 72, 43
FRFE T RIL 2 PR ESIRF IS A8 (L D T A D%
DR 72 DR & UTe W U0 R % vz
[ ERTE TMERAE L. 6M HEf2 10 mL
ZINZ S HIZHEE ERTE TR L7z
(Ru =7 LT +— 1),

- BB

b5 53 BEA AT 5 YA, BES (Miura et al.
1999) #Z ML, FL— hMhH7n~ 7
T 74—l E 0V ToTe, Rue =0 A
7 4 — LOHLEEFTOFEHT 4M KR 20
mL Z Nz E L, 045 nm DA T L
T4 NE—TAB LT, BT AL SriSpec
Resin 50-100 um  ( Cartridges-2 ml )
(Eichrom Technologies f1:) ZfEH L. 4M
Wl 20 mL TPHa T v a=r Tk,
AR ETIM LTz, 4M 3RS 20 mL, fiu
T 6M fiHlE 4 mL ZEff LT T L& Ve
#%. 6M fHlEE 20 mL ZAf L CEDEH
WaRe = L& LTEI L, &8
MUk A5 BTN R % W8 B AT £ TR E
L. 6M #ifg 10 mL ZhN %, #ZEE/TT
AT E OB L R e =7 N6 7 +
—L), WDOLEAT v T~
cARB=Y ADRT VUV AREERE

AT L AR (924.5 mm, 7 X 1.0 mm)
CREOLEM) IR r =0 A Z A S5
72027 7 U RURERIEICAT L AR
(i) ZEE L, Ar=7 N8 7 +
— Lz [ ECRTRUEHZ 0.5M 32 10 ml, 7
A2 rfgE iz, BeEm (B %
2 L. B HTEE ANA-2 CREOGESL)
ZMAWT 1-3 FFfw@E L7 (LU, &&
E&KeL) (KM 178), BARFIEEREX 5 mm &
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L7 BERITT 7 u BRSNS 2T
LV ZRRAZIRY L, Wk, BRERSE
THEREE LT,

- Ru =0 ADOHR B RITHE

$RA (MEE 99.99%., ®25.0 mm, S
1.0mm) (A ¥ —U—7 Rth) IZFhe=
U LAEHHT A E— =R =17
LA 7 A — 2 OREER L. T A3
v g% Z . 05MHCI T200mL & L7z,
1 CF) IrdLkoic, 77m Ty
A 7 iRV — (Tracerlab GmbH) (284K %
0 AHT, AL 7 4+ — L OFRHRITIR T |
PR L7273 5 90°C T 2~16 BFREIHT H & H 7=,
Z D%, SRZIY L., WEEk, BRI
S CTREREE LT,

- o BRAIE

Ar =y NEENRAEREREE L, 450
mm? &Y 2 EE R PIPS (XU A4
VT )Ry Xy X THh) ITL o
C 160,000 BPHIE L, affA~<7 ha A
Y —%{To7Tz, 7 —XfEHTICIT Genie
2000 spectroscopy system software (3 U 4
VT Ry Xy X T4h) A
L7z aff A7 e A Y —Dxx)L¥
—FZIEIT Eckert&Ziegler #E2>SHEA L7-
H KU =721 148 (318 MeV), 7 AU &
¥ L 241 (549 MeV) , F = U 7 L 244 (5.79
MeV) @ 3 i FAEEEERRIR 2 VT T
STz, Ar =12 209 (488 MeV) LW
A =172 210 (5.30 MeV) xR /L F—
fEkiCB TS, Ny 7T Uy REHINZ
160,000 FPEMIEL CO E/miZ1 By v b
Thole, TOHEORIREIL, 1SO
11929-7 |2 H3% | #klE 509, FHEGhE
21%., Ar =7 AR 75%, k=1.625
& LT, 0.004Bg/kg & FiH s,

BRFHZB T 2R e =7 SRR THE

YERHERTAI R =7 N 209 DEIEHIZ K
0 L7z, BIEREZRD H7-20OIT, afi
AT ba A MY —IZBIT D o BREHE
FrRO, HHTLEBERICE T, &
BHUEAR &8RRG A A R —D
BRI D720, AT L AMR & SRR T
VB 2 RN 2 sk 7o, FHEGh &K
HHODORIFE L TR =7 A 209 %
A DDOWVITHARITHEE o #IEEH
W2, PR TR Z il S8 HRIET 5
By 7 7T 00 Ron A7 a—iHilg
(LBC-4302B, HLBUERT) Ik > Ta)E
W EDFRE =7 4209 e s Ef LT,
W, E ORI E > U = 8RR RIS
BWTHIE L, & OIEREEER %2 e E
BIETHRT 5 2 & TRHEEE RO, R
2= AEICGERIILL TSR TR TR L
776 Rpo: AR =7 ARV Ny : A E =
T 2 209 DIEBREHEER (cps). e : FIHEZD
LD LTEARe =% A 209 OIEKEE
= (cps)

PGERE 2 W R e = A 210 AHF
FEOFMCTIE, A e =7 A 210 K RERE
KOEDORENS ELUL FOREHNTH
H U7, A AAE =1 A 210 fK4tHE
(Ba/kg) . U : RHENE, np : AR =17 A
210 OIEBREFHECE (cps). D : M LR
7= A 209 OFHHE (Ba/Kg) . Nags : A
7= A 209 OIERKFHEER (cps). W: ik

~

APui APD = Tlpo
U( ) n N W

FtEE (g)
BEE

TS RE T FE I RERERUR O RERE H IZ I

‘E‘ 1000 i APDJ
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IE%'/{?O 71::0

C. HRLEBLE

1. CERIAE

- BEDORFHHRER L BEE R
HH O L

UNSCEAR #5355 (2008) #&#51C, &
S5 — R LR DR - /) % T UHEK
BRWEELEZLLELDERY Y I T v
L7z, T OWMEEII IR, T M,
B u RIHBIR, KFE 72 I3 7eRERs, B0
A TOREKRTEER OB LT
TN D, A RN, K% e o Sk
TEREFICRKEO B EERE 2 A L7z
FHZIRY B (F1), Bl
BT, Vil (HoayT) o~ —7 i
fitr fi wx [ BR R 7 70 F 5 RE A R
(INES) : 5], EED Y 4 > R —)LJFF
JF (INES : 5), KED D Z BREHIN T LT
. a7 ORYTfpFEa e — R
(INES : 4) @ 41, FERZIeashiing Tldok
EDOARY —< A VEFE* (INES:5), Y
WOF )V 74 VJEH (INES: 7)., H
RO FHEAHZREDIN T g% (INES : 4) @
STFEOF T OFMN | K& RBREEE %
HIEHLZE L ORENTND, ZOHT
LRFIICHEERHKELZ OO LTEONT =
NI TAVEREERE IS, £ T,
2011 4EICHA TR Z » 7218 B — R
el F ) T4V FERFERIZ L > TH
ARTR VRl S B 3 NN
(Steinhauser et al. 2014) & UNSCEAR
WEE (2013) B L O 17224 - R2R
REOT—4 (CEK23410H 20 H) %
iz L (F2),

BRI A D & ST R FEH TR

Review

1% U7z U PR O U BRI T v ) 7
A VIFEFELD 110 BETH 7=, HE
TEIZRTHD & AT ADRH RIS
IR DS 135  HERMEITHRILT
=V T A VIRFE RO SN FRIRRE N 5
1 0OfELh EZ D ole, —FH T, @EH IR
FEFH CIIIFFEIE VA TR D B B e
b7l R LT, Fov ) 74 VSRS
BT IR - BT b 2 < i
LTHkY, 100 km 7zl ETERS
ZibASE, ZORRKE LT, mER%E
DFEHOBHIE, MR L 0 RS (&
DS, BREE R R FUIRRR 121372 <
% < OFEIMLFED KK I ITRE L
IRino Tl EBEI N TV D, TRtk 3
W X 2 O PERE R D i R 2 — 13
R OIRFE, JE 178 EOIRPLUIZ K- T, Jl
FEVEFE T I TIERRNE e CEREISE VA H
HEBEZBND,

F7-. BV UL 134T A 137 Db
RITAEEHE R FROBRITN L TH-o
ey, Fxv ) 74V EFEFEHTIIA 0.5
Tholo, ZHUTR TR O & 2 ORE
DEWICE TSN 5, F =V )T
A U JFS Y H VM TR LR
SRTBCH I ISR K A R R (RBMK)
ZERH L TRV HE S O % 0
KRBT (BWR) & TIHEAW LD
U7 DORMERREN R D720 L HEH S
5 (RBMK Tid#J 2% .BWR Tlix 3-4%),
U7 EMERENE WS, BT A 137
BIoxt L CURERNAE > w7 A 133 O
PEFHEIC LV AT o VL 134 &
ML L IR D128 FERANTHHEIS b Z 1
ICERLTREL D EZZ BN,

B OBFMEMEIC L D1HREE 25
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A R A TIREE% D & O U AR O
FEOIED i SN RO R L~
TOLRLT S b BT D, 5 FN
¥4 U773 A 11 BIZAARTIZEREMO
BRI CTH o122 &S A OFRE I A
FoTWTF =) 714 VFEBEKRD 4
H 26 H &R TEBGR SN O &
DTtz EHERI SRS,

oS R FES ISR L 4
U 7oA 77 A - FERVEME T do 2 i &
Sy, AR BEVT LA TR EIER
B HIZ R S AU RO THEFEPE O AR HUH
EDZSN = ALy VRV P Ny VN S Ny
HERTwb, UNSCEAR DEE LTI,
&/ I EIEZ L OO R
K OMEZFEIMEE D & BUR R 2 O i Tl
AL TE 5 & SvTe, F 2 — 4R &
BB I D 3 T AV EITEBE DA
O E O FEEEIZ S £ ATV RN,
BEEEE RN  BMICER T2 &
2L D EMEEIT DN E S5, KA
& PRIER BRI BV T O HIERICIEAE L2 A B
O FILDLL T BT LADFNL
D KIEIZARV 728 UNSCEAR OE B4 1%
P DTV, Eo, #HIEFRICIEE L
-7V h=T0 LD LU EIERITIELS 1T
N EDPRHRALL T TH -7,

AASTIT AL 24 42 4 HIZ, I —4
UL ED8KFE (7 4134, & 2 7 4137,
AR rF AL, SV =7 5238, 7
V=17 5239, TV h=1 A 240, TV
=7 2241, VT =72 106) DO
X< ER ImSv L FIZZe 5 K olc, &
PR T A (B T A 134 B LD
137) OFEMEENFRE S iz, et v
U LUSND 6 BREITIEE A ER S

WZ D BT T AR
& o THBEFHUT X 0 FREL 7= 9
BORMNO OB ETHET 5 Z L3
HECdh D (B - iR ma o
IFRE L G E R R e Tk
24422 4 23 H), mEEFEFHLE DO
U LAOBREMRE TIZWTILOHRET
b T AOREL TImSVIFE] ZRE<
TE->TkY, 2012 4T 0.1 mSv/4FELL
TThHoTZZ b BRAEIZE S H
g i) R 25 0D Y7t 388 KL 1) 0D it 3% 795 20 R L g
FELTWDZEERMTITVDLEEZD
#1U7= (Sato et al. 2013, Uekusa et al. 2014,
Hirokawa et al. 2016, 2016 4% Coop Press
Release), 44 & &b H ST AL FR I 12
B9~ 2 AR I 3MkE L R A ERL L Tl
FTETH D,

« R OFE

RIKBIRMEFEO T —ZITEHT 5 &
Au =1 210 12 X2 NEE < I,
UNSCEAR DZAF$ % 15 O A ] 52
R 1L 0.07 mSv TH - 7223, 2009 412
FER I N FMEm S (Ota et al. 2009,
Sugiyama et al. 2009) Tk % & AAERD
SEFJIE0.73 mSy F7213.0.15-0.81 mSv & FL
S OV BT HBREE L L TR =
UL 210 IZANLEMTH D T Y
LE LI L THHILL FHEOREVEE
FTHDHZ PRI (&3), —H.
71U 7 40 13 UNSCEAR (2 L 5 & 5
¥J7C1X 0.17 mSv, Sugiyama 52k 5 &
N O£ Hidsk Tix 0.1~0.2 mSv & HEE S 4.
kTR D e ol Rr =7 4210
T b FIEO R WS EEED 1 > & %
Ao TEY, EEBERVEZES
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(ICRP) (2L % &, MEEBEIZ L DA
D FERRERREIE 0.0012 mSv/Bq & S,
BEHEE T AL DK 100 {5V (ICRP
Publication72) (% 2), L7L. BE#OE
MEREICL2EMF AR =74 210 &
FE VTR ORI K> TRESR Y 2
Ao Z Nt HEDORWEIERE T
DI=DITIT A E HICEEOREE A
TRENRLEEZZ O,

2. R ASITEORS

A= 5 210 | Ifh Oz & g LT
NI IE S FEDBRE VR HT L7 7
R CRIEN R 2 L AMEE L
TETF LD, FlzX, EFEORSPRE
=7 A 210 SHEIR B AR e &
BREERE ZEN L L FENEICHA &
ALTWOD BAEITEMETa X DD D
b DRL, LR EZR FE b S
TWAA (Linetal. 2009), & fHEAIHE
JSRTREDNE D M OFEM e T2 ST
W, ZHVE TS HARSEIIRILS (5t
FRRE : 15K18914) DEhkAEZ T T, ARnu
=T AHHHEICHONWT, Aa =1L 209
IR L LI AR RE 217> C&E
DS ABFZE TIE A HTREEE I DV T E HILE
AT, 2> DFEMICRREE L, M kgL Thao
FRWZERF AR =0 A 210 /5T
EITHZEHHME LT,

s A=y LADEBIR~DUEEDORE
—HRAZ, BB E LTI, = v L
M. S, AT 2 L AMDMEH S5 A8,
BERCTHEORNESNDHAT LV ARR
AR = AEEETLHHIERT LR
WEZ&1E) (Miura et al. 1999, Uesugi et al.

2010) & | VS THRE B DL WU AR 1
=7 L& BT S8 5 5 1E (8K B SR/
Hi7%) (Lin et al. 2009, Lee et al. 2014,
Prabhath et al. 2015) @ 2 FE¥H D FiEIZ O
THEEHIRIA I TR LT, A7 L RAE
EETIIBASA 2 e C U8R B AT HEE T
1% 8 FFfH TAN =7 ARNLHEDEK) 90%1
ELE (X2), AT VAREFREIT,
BAFOHRETHRBETHTZZ LN,
BELED & < VRIS RBWFIELE X
bilz, Lo T, AT v LU AWREH LR
B SR L L0 b T2 e @ik O
filikg = 2 R MRS, AHEE R BN

- BREENRAREEHE AW io et
BRI ORARE(FE4) 2 AW,
WA o FHE E TOI & fnt
L 7o Seim Ao d it ic o, BEsh
ZIRTHE LT, AR m = AT IR RS
LT WHEE 26T 228 B0 e
INBGEHEP OR v =7 MER T EME T X
L EMEIN TS 728 (Hamet al. 1997) .
BEOKD Z RO TR 2 2R L <
WD 57212, 80°CT Witk % itk &
o, HESOABEOHS M~ Y 7 X
DIRALIZEB N TIE 7 bR FEREC K7
EDENIRBENAN LN BN BEDO~ k
U 7 ZAAkE K O ED L 2l 2 Z 8 L .
e L lEE bk FKIC X 2R E1T
STz, BARIREE X, 150°CEL LD Nk
TARBR =0T AOHBIZ I HHENBO 5
NCTWb7=%H (Martin et al. 1969), 120°C
TIT o7z, BMEERINC, 50 g ZERELD 73 iR
[CEF LR ZFARD & K, RE, R
BT 2 B TR T Lz, —
FC BA EL AL L AL GRE
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FEITE VO 2 3 U7, MR B9 5 I
EARBHZ B SN DB DO EITKFEL TH
HEBEZONTZ, A 70T = — T iRk
8 24l 5 HIEIT SRR & FIAE 2 2 &
NTE DN T DREHE I g AL &R
LD, SENEER LRhoT,
WICER YRR B R v =7 L E &K
A S D HIEAZFHE L7, LA O Rt
ICBWTC EH#EAT VL ARICEST DT
ENEARTEE L OURR STV,
Alal, & BIZZEDOTFIEIZ O T FEMICIHRGE L
7o BESBEZOWT, Ao =172 209

DR E RO TR AEF 5127 Liz, K,

BB RE, B, ALRSEIT 70%
ULk, &, £, WX 50-70% ORI T
bHol, Moz a AT hLO—1fl
LT oRE =74 210 M S - fo
L (K3), —H T, LxoH
R 2 5 R EHE TR r =T A %
LT D 2 ENTE R T, B
MRGREHIE ENHIEMF DI XTIV
3 DWEE A T A AR RIS HER % 2015
FRR) 2ZBICEH L, L& 2 A,
FHREHPE I th O RS E & el LT b
VO LEEL G2 ERbhoT=(K4),
TR LR EOEMEIL. EETIIR R
S LANAT LV ARICIEET DD E K
ELHET D EEZ BN, £ 2T, FHE
BHEIZIRY Mo I X TR ENbRr=
U L EACFHNS ST BET D 7o 1T R S FRIR
DB St T AEANTRr = Ax b
SEEL. EEEITO EEIGEITH 80%I2
M L7z (£5), IoT, EEEZ%<
BRI OGEIL AT OBEAAT O MBI
WD PR ENT, £z, S fRiEH
DREE (2~14 HH) ITL5FRe=7 L0

BRITALNARN- 722 & s B0
IZ Lo TaAR =y NN S 1
TWpEEZ R,

o BRIZM OB & g L <, - & D
MEERICL Y = p VX —HLkE2RZ L
R < GRBORRENENGAICITE D
WIIZ L > T a B RART fbr A R —[C
BT A7 AV OKT R — ] ~D
U7 EBRR SN D, EBRE T B O TIAT
¥ (IAEA series No. 34. 2014) TlX. fthgz
T & DRSS Z D121 AT R L
PAEIEIL 30~60 keV NHERE SN TV D, #
5B 5Ra =17 209 OI-EIEILE
HE RO TR Th - 7203, BRI
fEE 66.9~88.3 keV, 1/10 fiiiE 127.0~187.4
keV L EfETHoT-Z LM BT 2L
X — B ORIITEENLETH D, E
7o, S, RS IR EEIE 3 L OV 110
EMEARE VO T, o2& L - T
TR E DT HRETH D, A RIORERITNE
IOV L TEBRE LKL T
WBEBZLNTEN, SHRINLD o fij
ANRY KNV D TRV — 3R~ D B
BB R T =7 4 210 SHTHEE & 7
RAHT=OIZE R e =7 4 210 EsHnEIR S
BRIZZ D RGEZAT 5 WERH D,

F 72 A BIORFHER TIXEI R D N
YXITIREL, ZOMBIFHOLA TIX
54.8~93.4% & 7z o7z, thOHETH Z D
LD BB TR I TEHY  (Uesugi et
al., 2010) . &)@ ~D R 7 =7 LILE AT
v TREOTID 72 pH RO JB A A VIR E DiE
WS 5 LERINTWD,

- RRERELZ AW e e =7 A 210 o#F
EOF
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WiIZ TR LR e =7 4 210 @

SyWTIE B BT % 729, NIST #RiFakkl 2
FHWCTEERAT L AREBEEEICLIY Y
WraiT-7- (F6), 4 BT TIT o T2 A5 R,
MBI TH 5 NIST-4358 X 7.6+0.4
Ba/kg [ELEE 110% (103-116%) . GHTHEEE
5%] & BIFRRERNSGONR, BT
% NIST-4359 IR =07 L& TE
ROl L KEOI R T ANEEN
HEBZONDTED, ST BT AIZL ST
A= L' LFSREL AT LV ARE
FIECREFAR L 2RI o 21To &
NIST-4358 |% 6.9+0.4 Bo/kg [E 100%
(91-107%) . DHTHEE 6%]. NIST-4359
1% 22.3+1.8Bg/kg [ = £ 108% (100-120%) .
DHTHEE 8% L gReskEl T b RAF AR5 R
GBIz, Fio, SRERITHIEIC L -
TVHBEAT UV AREESETHIrcE R
72> 72 NIST-4359 D43 HT % 2 AT T1T o 7
& 2 A, 23607 Bokg [EE 115%
(112-117%) . DHMTREEE 3%] & BAf7ehb
RPGE NI AT B L 1T O EHEA
T2 L ARE AL TIE T AR AT RE 2 k)
2BV T 6 YR B RHT A Tl b o B
11 U CHOMTRTRE Td - 7=, SR B SRHT Hi T
ITERAR D T 2 R 30n 5 2 & & RFRE 23
5D ZENRETH - T2 AbLZ5 BTl
M5 St 17 &b @il T3 Bt O R
EEEET DO TALFREE L T 9 E
PEERAR B AATHIE S I R T V22 <A
BRMAER L LIS TA R iEEE
z bz,

ULE. BEt L7z 3 FEORTLEEO NIST
RERUE Z WG HEfE A L 0D &
FLRE 91-120%., HTHEEE 10% LA T & 720 |
BAF e B L EE NG O, — e’

SR ERRIC AR e = AR ILE ST S
BRI BICEERT L AREEE A
L. BEBICE->TSr T L& BN F

Gyl BN 2 Tk FE T 1T ERAR B 8T H
EEATO 2 & RMDOHTIESE L TEM
MEEZBND,

D. f&i
UNSCEAR D E I L OV ilrim L &
BB FFCRERHEELE LT LT =
N T AV FREN AR BB O i
HURHE & 75 YR & LERSTR A U 7o, S
DFETIFOREE QREESCIE 72 &) OBk
DOFEFIC X o TR O E RN
B0 E T FHORENC L > TR ~D
BATON BRI 2 LB 2 DT T FEORMD
B EHE T BmES - ERFELIC L -
THE L7 O R L 0 b L KRR
RO NEHIL L 508 —HKIIZRKRE W
ZENREINR W P TThH R =T A
210 O DOFHITREWZ EBRHEE SN
LIS NS T A2 RIS 0 JEMEIR =9
BEOHTRE RN DIV ONBIRTH - 72,
F T BRHRE =T ASHTEICONT,
VLT & 0 BET 2 bh b T 72 BT LER % i {5
b3 2720 OFIEORKRF ZFEMICITS Z
& & L, ZORRALEDBEZITD W
EREAT L AEAEICL ST, K &
A R, B, AL AL LR EO—
e BT AR 1 =T A OS3HT A AT EE
Exbivd, L, JAEE I X7
Ny aEZ FLRMTIIEEAT VLR
BAVETIIO DN REE 227280, Sr 77 L
72 EOAFBERAT O D F I TR
H AT A L AFBHFAR AL TH 5,
Lot A RIRET U T AR 70 FIEAE R IE
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Sx Ra =1L 209 ZNEHEEYE & L
T REAx it e =7 & 210 D58k
EEZFHXTW FETH D,

E. 3FXBREZITER
LITIZT V7 7y MIETR LT,

- AR AR ER #2015 AERR (ERT)
S FREE

R - g AR RN AR A,
TSV B R R it 35, Rk 24 42 2
23 H

s R a s Ry THROLE a4t
fE S5 — R IR EFT OFHISRD 1 58,
2 SHEM O 3 SREDIF L OIRREIZBI I 55T
iz oWy PRk 234510 H 20 H

-2016 4% Coop Press Release ZEED A
T OB EERERE  #RICD
WT 201743 A7 H  HARAER RS
HAEE

- A Procedure for the Sequential Determination
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Radioactive Cesium and Potassium Intake from
Food Using Duplicate Diet (Fiscal Years
2011-2014) Shokuhin Eiseigaku Zasshi 57:7-12
- ICRP, 1995. Age-dependent Doses to the
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Radionuclides - Part 5 Compilation of Ingestion

and Inhalation Coefficients. ICRP Publication

72. Ann. ICRP 26 (1).
- 1ISO 11929-7 (2005) Determination of the
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=1
LREFE—FEEENR

RIEDICHSEZEZRE LEEXGKIEREESH 7 4 (UNSCEAR2008 £

LEBE)

AEZa

BiER & E3| % EHAE ¥%iE INES*
WEtHTERE
V=Y METEAR
g = Cs—137.
1957 V& AT e 1B H 5
Pu-239. Sr-90
R EPN (FoaTLh
=)
- Tl I-131, Cs-137.
A< 7 —
1957 H[E &Y Ru-106. 5
% RE e KR -
Xe-133. Po-210
. e L ISVAYY B
1986 KE HIUBMHEMITIS .
IR FIeEavE S
oy ZUVTRFIVET s e
1993 > —k s Pu-239 4
(EEHBLERESR)
RA)—TAILE EHAR(EIZ
1979 ¥ E 5
*E [RFHFEEM REHH Xe-133).1-131,
/T4 I-131, Cs-137.
1986 V& [R¥EEHH  Xe-133. Sr-90, 7
iR = BEFAREW Pe ‘
u
B[R
) 1999 AKX RABH ERSR B 4
KRN T HE 5% "
= I-131, Cs—137.
2011 El 7
A% [RFHEEMR REHHR Xe—133, Sr-90

*INES S1IEBEFET ) - MEHREFRFMMRETH D, FFHICONWT, TIANLELELELEOREDL O E

KTEBENREETH D, T/ 74 VEREREEEE - HREFLD 17 PRRTH D,
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£2. HEEREHCARPICHHSA - TERGURBOT—4 (ETE)
(2% . Steinhauser et al, ICRP Publication 72, 1 N%4E « SREFEART —#)

o mmagpar RA/EOER 1851 8E (PBa)

%z FEE VR mmmteaimy F)L/TAY) EEs— B
HFHR
Kr-85 10.754F -1534 33 44
Xe—-133 5.25H -108.1 6500 11000
EXMTHR
I-129 157E714F 1.10E-07 4x107°-48x107° 55x107°
I-131 8.03H 184.4 2.20E-08 1760LLF 160
1-133 20.8BF 4.30E-09 910 42
Cs-134 2074 1.90E-08 47T 18
Cs-136 13.08 658 3.00E-09 36 2.6
Cs—-137 3014 1.00E-08 85 15
Te—129m 33.6H 991 3.00E-09 240 3.3
Te—-132 3.20H 3.80E-09 1150LLF 88
FEHXMTR
Sr-89 50.5H 1414 2.60E-09 115LLF 2
Sr-90 28.94F 2.80E-08 10LLF 0.14
Ru-103 39.2H 4155 7.30E-10 168LL L 75x107°
Ru-106 373.682 7.00E-09 73k 21x107
Ba—-140 12.880 1898 2.60E-09 240 3.2
HIBXMITR
Zr-95 64.08 4361 9.50E-10 84 0.017
Mo-99 66.0B% ] 4682 6.00E-10 7200k 6.7x1078
Sb-125 2.764F 1587 1.10E-09 0.23 N.A®
Ce-141 325H 3426 7.10E-10 84 0.018
Ce-144 285H 5.20E-09 50LLF 0.011
Eu-154 8.604F 1529 2.00E-09 0.13 N.A
Np-239 2.36H 4000 8.00E-10 400 0.076
Pu-238 87.74F 2.30E-07 0.015 19%x107°
Pu-239 241004 2.50E-07 0.013 32x%x10°°
Pu-240 65604 3231 2.50E-07 0.018 32x%x10°®
Pu-241 1434 4.80E-09 26T 12x107°
Pu-242 3.76E54 2.40E-07 4x107° N.A
Am-241 4334 2607 2.00E-07 0.0024 N.A
Cm-242 163H 3110 1.20E-08 04LLTF 1.0x107
Cm—244 18.14 1.20E-07 0.0027 N.A
(B%F) RAX%E
K-40 1.25E94 765 6.20E-09 N.A N.A
Po-210 138.4H 962 1.20E-06 N.A N.A

FRRWRITBE L TITIRLIEED, BRIEDR EMLEMOHEIRIRES BRI 5613H5

FNAFRET —Z DA S TR o722 L &R T
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£33 FRO=ZHL210 DERERE

Po-210
= ERE REAE SREHAR &% SEHR
(mSv/4E)
Ota T et al. (2009) .
=pN 0.73 137 FEENDEBS  1989-2005 Jpn J Health Phys
44:80-88
153-174 325D SR Hhish
Sugiyama H et
BREAV FLIR. LA . ,
HA 0.15-0.81 R 2007-2008 . . al.(2009) J Toxico
AT AT YRR Fin e, X ,
— e _ Sci 34:417-425
T4 k. =%0. &k
Yamamoto M et al.
SR 2009) J Radioanal
BA 0053 BB 24054 f900-1092  CREULAL  (2009) J Radioana
Al Nucl Chem
279:93-103
_ Ohtsuka Y et
- A Hhig
BA 023-057  [2RE80: 4  2006-2010 g al.(2013) Health
ki Phys 105:340-350
R 007 UNSCEAR #& HRELUD: UNSCEAR2000
' ET—RLYtRE 0.02-0.26 mSv
x4 BREBIEAAHOAR
Bt FHBHM
KEg K. KNI &
ST Ny, HE, F
E¥8 tkg, »Y)—L, F3aL—k
25 REMNMIG, TOMEMNI A
BREH oI, NFF, RkARY—, FLUD
wu. FRE IZALA, E—=TV, hiRFv, E5NA
BZEAHESE
=
FOMEFFELE TRy, A7RE, 20, KR
y:k] Y\, Y4, w45 8,4h, 43
SEE] 4+, KA, 3BA
L85 42, F—X, 3—4 L+
SRR B L&Sil, 18, BRrg
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x5 BRENOEXSECET HEME. RO L 209 BURELE SEE. 1/10 {EiE

\ SERESR] PoENRE H{ENE  1/10 fEIE
agprTay— M Hm oA Po e e

(B %) (%) (keV) (keV)
1 2.5 69.0 35.3 81.4
K58
2 2.5 79.1 25.1 57.3
- 1 4 77.6 34.7 65.7
. 2 3 73.8 20.5 47.9
1 7.5 87.9 29.3 66.7
E¥8
2 6.5 76.4 22.2 58.8
. 1 5 67.1 66.9 127.0
Sk ]
2 55 68.1 88.3 187.4
. 1 1.5 89.4 25.6 50.9
REH
2 2 84.0 21.7 47.1
. 1 ATl 3 70.3 30.9 67.4
HEBHESE =
2 AWREEF 2 84.6 22.9 46.0
. 1 % 2 54.8 22.0 45.3
Z DB ELE ’
2 2.5 93.4 22.6 53.8
1 6.5 50.2 46.3 115.3
aE 2 6.5 66.3 42.2 94.8
3 6.5 58.9 49.3 115.2
1 8.5 67.2 57.8 129.6
SEE]
2 7.5 69.5 48.3 115.2
B 1 89.3 20.9 44.7
AL m
2 88.8 20.9 45.2
1 10 0.0 N.D.*** N.D.
2 9 0.0 N.D. N.D.
) . 1 Srh5 L 8.5 84.0 74.0 177.4
BRI S N
ERTY
2 LAIRE 14 75.8 22.6 45.0
&k

*50 g DY T NTIT o7
¥ Zo%aE. 1 HEIZK 8RR E TS
FIND L a RANT DA SN ol Z b a2 ST
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x6 REIEMSIRER

g REE xeouas@Es CTORE L mpesinm
fics all I\ 4+ H
Ba/k Ba/k Ba/k
(Barkg) (Barkg) (Barkg) (Barkg)
D FHE SfE  Fi9E  SFE FiE
7.6£05 7.620.4 7.0:1.0 6.9:0.4 N/A -
NIST-4358 o\ s 8.0£13 6.3+0.5
BEEBE 7.6+0.5 6.9+0.5
7.1+0.5 7.4+0.5
N.D. - 24.8t1.6 223+1.8 24.1+13 23.6+0.7
NIST-4359 N.D. 22315 23.1#1.3
B 206515 21.7+25
20.5+1.2
*95% [ HE X H]
RSYHT I £ AR R &
RS A YE(R
R R =7 L 210 &P & % $h 210 OFBFREMED b HEE
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@) 770U
2T UL AR ] TARY
|||||||||II|||||||||||||||Ii!!|||||||'||||” (f4H) RILE —

11l asEE iR
g (B
| —Z_I”___‘T'?EI_‘/ R
s | 200mL
(LA 1 e
RIEE RIS

M1 RTULAREEE (B), FLEBRREAFLEZ (B) OHFEOHEE

60 -

© SR 5 ATt
20 BRFULRIRER

P0o-209 Recovery(%)

0 ; 1I0 1I5 20
Deposition time (h)

M2 RO=ZHADRT Y LRARERES & CRIREATHEOHE
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250

Po-210
200 -
w» 150
e Spiked Po-209
3 \\
8 100
50
0 ===
S8R I 85 X B8IIBFRIITL LT 1]838 38 3 R
mmmmmmmm = -+ =t =t Lal wy Cal (%= o w o ~ ™~ M~ ~

Energy (MeV)
K3 AEEESHHEMISELN o ARV LML
ZDOEEDORE =T L 209 O 49.3 keV, 1/10 fEFEIE 115.2 keV. R =17 A 210 O¥{HlE 55.8
keV, 1/10 fEliE 126.1 keV.

Ci

(ZOMBRE G

Mo 100! K

Ci

(FEEHFRR)

Mo100! K

B4 BEGEIZTEENIBMOAEBII100 ¢h-UNDIRIILEEE (ng) DOFEHIE
ARSI ERER YR 2015 FER GBI RE 22 EICE B L. BEIER 7 A — L CR LTz.
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[EA BB THHERESEEEME (BLOLLMHEHEMEELE)
B O E SR S AT O FE OIS EE T A5
R 294F FERIFFE Sy PR 2 3

BFFE5 fHRRIE - B F ~ DR MR K ORISR E TR 2 R
WRges s WOLEE T ESLER SR AR AR R

BE A3 A OB ENEEE T IR EITERIC L0 | BT E D BRI S
NTEMCLBIT U, TO%EMF OMEIEDEICE L CHi-Ic RENRE S, BN
TRENMTbI, BRREOBRET — 2N G5 TS, FENLEERDL, ZhETOT
— A NHITHAERSRICHE L TWO DR HIRIE & A EREEDE I IR S TnRnz E
DRENTWT, IR Y A7 EHOE S BRAREH O RE LARERRELE 2> T\ 5,
Ly LR OMEE ICREREORNAAHMEN TS LIXEVEELS . WEEITH S H~D
JRGEH BN & 72> T D, ZOMETIE TRMOIEMER) 1ZBT 25— A A& L.
THESE D FEHELIRTIC &S O REEOBRN A S LTV EEHALMT L, &5
(2T 7 i MR A2 B AVTEAR S HE T ATREME 2 7R L, RSO EVERER & BGFYE R D 7

OIS PN ZBRIE L 72\ I8 ) 72 i i o0 B SEE & PR L 72,

WHoEth A B

ESRVAESE SRt e R e N [R5 S

BLURFAO & 2 [ESZEE R & dn i AT FE AT & 2R i s ==

A SRR

gk 23 4F 3 A OB E R B — T 1%
BHTFEHIZ L0 W E BRI S
TRMIIBITLEZ IFRMEE FORE 2
M & 72 o7z, BITE, 770 SEF 0 RASH Tk
ELTZHTA KT A hE > THIT BB IR
BRI ZMERL L. FAUTEED W T BEL AR H] 23 H
HILTWDD, UM AET A N7 A4 1%, 155
WROELZZ T AR LBFELERETHZ
EDRHESNTEBY, A RT7A4VHEICKD
WRBOFMZT T, ZOFMFILEORRE D
WHLL 75T D, —HENTIET 5 &dh DM
ARG F D O T EE R RSO TRV Z &
DRERINTWD, ZIUTH BT, KK
& L CHEHNIMIRFEEENFEL, HEEZOR
SR A DWW T OB & G033 DAL TV R
W, EDT Z ORI TERICER T
LB O 2 D NS EL I E
DEEICEET HHFE] THLMI L TEHE
BA~OWEY RO BEEM A E 2 51X

e & b O A PE RO S 27 & %
T RN TU, 27 D LD IR 5
OB TS,

B. W58 )71k

R FRHEORELTA RT7A L OREL
ICRHHE LT, BMICRE SN TV D EHEHYEY
B [HERE 2oV ToOEHRRELIT- 7,
BMORRICET IHmELIToLEICRELT
VEY)E O HAEEIZHONCTT v r— %47 -
Teo 72— MNEITER LITRT, JRIZL
TEDIFRFESCEMBEOLE, WHEEHIRES
RESET, MIRBEHD - DICHE R EITo T2 56
Lo v 7T ATIT o To il ORISR
FE~OW N 2RI LT2A B3 D B8, £t
TIEEmHE 2 XBZ2 LT, sEENEITEL
WU Ci7ena, ERICERT BT OMK
FYEME 2 b ICHE B (LT WE O ERICET
LR TOMRTH L, OBL~OEERIIAR
LIIRIZET 2 HMAFHRIH H1F 9 B/hS
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W, @SBRI DERD U AT IZONTOE
WERAL SN D 2 L THRIFBAS~OREZLY R
VZROBENEDLLGE D, T a2k
AT, B U A7 22K R" T ONETH
Do HUHRRY R 7 0RO U B FENE R
fELT=NRIE, RSB L TRRL WV E W)
NEDN S 7= D TEF IR, 29 FERE | b B
WL LR EN- T-FEEIE THERMS) Th
0. HEHRE~D BT AR E N,

C. WFFERE R

T U — MERITER 218 T, FRT
— FOBEHEBEIICFRASINTZEREZEE 3
/S E R R

W HTEN T DIXFANL B L O EA Y. 0528
KO K5, 7 AIEIR, WEERIR, &
miEEETH D,

D. Z%2

1.2k E LT, BRICED LTV ARFES
Yo TR [ZonTIZE < bho T
WEWIBRNE -T2 (BEF3), 2oz &I
RE72BET, BMOREEHIRT HT-DOL
CHDERNOEVEEIN TN &%
Y, FRICRMEEOHEBR ThH- THHEL
TWRWEARHDHENI DL, 1-& 2 A
WL MR I XEERR L2V D5
7L LThH, LIV, BRPICEENDEHE
BT TEE D L 5 721G E I kT 5
Y A7 BHDHGAIT, DV AT &=—FE L
VLU ICT D72 OEBRGIEO—D) THENE
) ZEDOTHREL, TNEZB2DHONTY
WCHEISZ22WE 1235, EWnWoZE&ETHD,
Lo LZhidsdsr) 27 EHFED S HO
—DO TR, WIIERBOFETHERY, &
EHLEDEGRIZE DY R B+ /hE TR
FEEHEEZHRE L CEMWICHRELTHLY R
N TFRDHBEIIEONRNTEALD, THNH
BOmAEO BIILEN (E=2 1V 7)1l b,
BEZLTCEREOSEVLOEHERT S L0 Y

AT DEWVFFED & DO ~OEEHLE DX 5 2
HELWEELH D, Bl iEaPo X F KR
(ZBAL T, FDA X~ 7 a7 E DRSS D@
FICKIIEHEZ R E L CTERED L O & BRI
T 5LV ) HIETIE AL, e BT
AEIUCET 285 2RIt 5 HiksEA T
W5, ZAUIMICAOKERIEHEE 1ppm (TR E
LTCENLEDO DEETIE LTH, 0.5ppm
DREZ BENITEREN LS 2> TLE
DT DI FRBEELAT 2NENHE D 72 <,
BHEKEREROMEERAZZ X 5L BWHIET
T WS SN0 ThH D, ZOEHGE
I HARTHEARRNCIEFEEET, KREIBREDRE
fAlox L Cikidimmiich s 2Rt s 2 &
EERXMKE LT, KT ahiz~7 a0
KPEETHRETDHEVWI L HIRGIEITED
LTV, BITED H AR DR 5 O FGHEE
BRI H TIEDH D &, BAEDX 7 aCIL3E,
BB (PEx) ([CHEEMT S Z LIy
THIEAD, EEEZREL TRET DY A
JHE T T DHDTHL, LWHIARKRDOENE L
SN EMSELMERHDLHTEA D,

2. THEENTZEY ThOINRMFEEEO SN
S YEE % 5 6O CH Ye 8 o FEHE T [E BRI
WITHDLET TRV E W ERR O AT
HEY E0 ol EEREED B NNE S EER
DTEVRALLTUINARTHD, FHEITEL
DNHRN, PO THEHLS, EWIGEAENREL)N-
7272, TBURHERE ) 2 SMEA R H - 7=, THE
FHEDOBEREIZIZ, 2 ADERLE BT A
DWTHRHIZEHETH D0, BERN/ NS NH 0%
BIMEA N o7, BT A D FBIAEIZ OV
T, BREOR/IMETH D EU OISR AM
FORAETH D 0.1ppm 1L, HARD 2 A D)
e FBIREN 0.20pm BETHDH I LEEZD
EHEMIIARFATRERMETH H, £DZ LITD
WTCT U7 —hOFOERICEEEZ N DN
XA E DS T2b LivZevyy, 20O, KRR
HT o2 < HERPFTHRHASIL T AL
DOFEMEME (FEIEE) OF TR /NS WETE
FRLTENEBIIED &) FHEE, @
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o E RSN B L 2 RO HBRICE S b
NTWs, RLERLETHWHIHEEED L H
HRANIEL LWVIE O MRV EB 2N GRAE
RIS AT ERIC R A BETE
Do
CORRNOGEZDHZ 1T, —E TR
ERDOTLED &, JTERNZEEZHD L7255
ZOEBOBRIZHEVFELLRVWALEDBIZ
EoTIE, FRBNHI ORI/ > T LE ST
DIZHFRARER ETERLZEH N TV HE R
HONHELLSRDIEADH, LWNnWH T ETHD,
SRR TITEIRMERR 2 D, U A7 38T 5
LOTHDZ EEAHRIZ, VA EHREFELZ
NICHDLETHICEFRSNLIRELDOTH D
Z R IGEBRICT A IDBMETHA D,
3. &L LTELOELEL T TIH i BME
BEOIEARBFFENRZ LTS, FEITE LN
<, BEETHIALZBORNLY 27128
LT o HETEDLTHA D, HMIHEIC
DN T DHFERDNE D 722 DI RFERE N H
HERBBEINTVDGAERHLN, bLblR
fZ BT 2 N AR H D WV IHF - TV
TR ERESEMIRIN 72 ENFEICHLEL E
ICEER STV (G EICE > Tue)
DONBLETH D, 1999 FEDFTIRF A 4 F o Bk
BTG AGEHENRIEIC R o 7228, Rk STz
EWVWH LV ENELNEITTHL, BihEiK
% ZAVE TORGEHE M E & iR T E TV
WD, B RETE Y D RE T IR T & 21
FTUER, BHEEOMEICIREY T, LR
DERTHDHIV AT TH Y U AOHEMRE LD
DVEND D,

F. WFgeas s

1. SCHE SR

1) LA E - BMEZEDIZDHDY A7 a3
o = — v a v, & A F 9, 68(L), 9-
17(2018)

2) ML E T LA RMm SN2 —U A

k17— A

JDLOXLTEZD —,
23(4), 1-7 (2017)
NMAILEET, BMLEEMWIRT DDDY
AV aa=l—3ayv FFl ¥y —F L,
223(1),36-43 (2018)

A B R & B,

2. TR
L

G. FII I PEME D HHRE, B &R

L

H. {5 R h
L
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BRICEENDILEE L 2V DOREEFEIZOWVWTOE L2 BEE TSN,
1. EEERL AROEERR U TRV EDIZONT, ERBRNWNE R I NOEDIFTFE
AN

Q@=ADH FIULA

- 0.2mg/kg (FHE)

- 04mglkg (Z—7 v 7 A X DEBEFEAE, BIEDO B ARDILKE)

- 1.0mg/kg (k)  (BEFN A5 A0 DK 22 AR £ CTO H AR D HNAE . SEERITIX 0.4 mglkg CTiEfH)
- FEHELR L

@ ADtFH

- LIRS % 0.1mglkg (EU)

- FEK02mglkg (Z—F v 7 A L B ERRIAE)
- KHER L BUEORAR)

@ LT OMEMEE S A (B4 134 & 137 OFN)

- BRHHBRFUR (BRI LV BRI TIRIZER 22, B e Ty, )

- 100 Ba/kg AT (BIAED A A D H:HE)

+ 370 Bg/kg LA T (F =V 7 A U Filtg O H RO AR 5 5 1E)
- 500 Ba/kg LA T (R /IR ERT % D B RO E L H1E)

- 1000 Bg/kg LA T (= —7 w27 A2 X 5 [EFRHNE)

- FHEZR L

2. IhnbHDO [HEME] 2oV T, &9 ENET,
(B o7, FEMEMEITE LUV D BSDOW, BRD DN DL D TRWENREW, 21T
THHIZBEETIW)

HYNRLE D TENE LT,
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BE2 7oA —rORR

£
2ADH FIYA aIADELHE
0.2mg/kg | 0.4mg/kg | 1.0mg/kg | ZEZ#E72 L | 0.1mg/kg | 0.2mg/kg | FE#EZ L
* 52 587 86 24 118 396 236
% 7 78 11 3 16 53 31
BRPOBFEEY T A
BHRRA 100Bg/kg 370Bqg/kg 500Bqg/kg | 1000Bg/kg | H#e7e L
P S UF UF UF UF
43 394 59 65 165 15
6 53 8 9 22 2

Akl LT 796 AMEE LT,
399, D A 317, HEFH 80

HAZ X VBB D 5O THRFBIT—H L2,

2 ADH K

ST AL

m0.2mg/kg
m0.4mg/kg
5 1.0mg/kg
mEHEAR L

aADLR
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m0.1mg/kg
m0.2mg/kg
LR L
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B H OB MEE LT A

W R H RS
S

® 100Bq/kg
AT

m 370Bq/kg
VN

m 500Bq/kg
LU

® 1000Bqg/kg
LUF

mEHERR L
FHE
IADH IV L IADEFR
0.2mg/kg | 0.4mg/kg | 1.0mg/kg | ZE#E7Z2 L | 0.1mg/kg | 0.2mg/kg | ZE#EZ L
# 32 280 45 16 64 163 148
% 9 75 12 4 17 43 39
BEPOBIFHEE S T L
BRHRR 100Bg/kg | 370Bg/kg | 500Bg/kg | 1000Bg/kg | F#EZ L
it T LT T LT
18 229 34 39 41 10
5 62 9 11 1 3
IADARITL
m0.2mg/kg
m(0.4mg/kg
" 1.0mg/kg
LR L

-97 -




aADEFHR

E0.1mg/kg
m0.2mg/kg
mEHEZR L
BEPOBEHMEEY T A
R PR
ES(]
H 100Bg/kg
YN
m 370Bqg/kg
YN
m 500Bg/kg
YN
m 1000Bqg/kg
I
EFEDOAN
IADH IV L IADEFR
0.2mg/kg | 0.4mg/kg | 1.0mg/kg | Z#E7Zx L | 0.1mg/kg | 0.2mg/kg | ZE#EZ L
¥ 12 254 32 6 33 189 82
% 4 84 11 2 11 62 27
BEPOBEHMEEY T A
WHBR 100Bg/kg | 370Bg/kg | 500Bag/kg | 1000Bg/kg | F#eE7e L
Sy LT LT LT LT
14 118 22 26 117 3
5 39 7 9 39 1
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IADH FIT A

m0.2mg/kg
m(0.4mg/kg
" 1.0mg/kg
mAEER L

aADEFHR

m(0.1mg/kg
m0.2mg/kg
mAEHETR L

B P OBHMEE VT A

R HH R
E ST

m 100Bg/kg
e

m 370Bg/kg
LUF

m 500Bq/kg
I

H 1000Bg/kg
IV
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HEE

2RADHRIV A aIADLFE
0.2mg/kg | 0.4mg/kg | 1.0mg/kg | Z:#72 L | 0.1mg/kg | 0.2mg/kg | Z:#E7 L
* 8 53 9 2 21 44 6
% 11 74 13 3 30 62 8
BT OBREES T A
BHBR 100Bg/kg | 370Bg/kg | 500Bg/kg 1000Bg/kg HEuER L
. LT LT LT LT
11 a7 3 7 2
16 67 4 10 3
2ADH FITUA
m0.2mg/kg
m0.4mg/kg
= 1.0mg/kg
mELHEZR L
IADER
E0.1mg/kg
m0.2mg/kg
mELHEZ L
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B P OBHMEE VT A

W R H RS
ES(i]

® 100Bg/kg
IS

m 370Bg/kg
YN

® 500Bg/kg
YN

B 1000Bq/kg
IS

m LR L
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B¥3 7o/ — PP COEHTRER
A

HEEEZESTHE, BRXONDLONMOLTETIERER ST,
BEENEES LMo T,
%Eﬁiﬁb<ﬁ<f%;wkﬁiﬁ\%meiwgﬁaﬁﬁﬁmKﬁﬁa%%25&é@i
FTChnEHE
%i@ﬁbﬁ%é@%i<&w®1m@wﬂ&%
B ORIL, 7L MICHIETES LD LT%<®ﬁEV&%%e@%@%%<
HMERnoTlz,
FEEEDFL LW S E RN HORNB D R0T W EREIZE S TRT &, RO 5D 22 -
HHDEEE ST,
HERMNoT2Td,
LW,
FEVEM 1T RE LUNE D AL,
HMERMnoTz,
A OHARDOILEM T, ENROREINEEKIZZ2 > TWDLDMNGNnH RN, AREFAD L LT &
HEE ST,
FEE. AAROKUEI VIO KUEZ - L TV RWE X BT, HAROEMEWHELLT T LI/
RN E D DT, WM ADE D MEL N EES "
JFARFERNLZ 720, FEROBETZOFE WL > TorEH SN TWDEREE A5 FiF7=0
BB EEZD 2 EIOEMRERECFT,
ASOIMEE TV EBNET,
FEARMIZIZEE LD TRV, FERHRWR DX (ReA%EL) K THn,
FEEE X 2 223U K> TOIEFITIEWVMEIC 22> TV B DT, D LB TS BAAND Eik
BREZDMLENRDD EED

FOIEFEIZONWTTT N, BN EBARTOENTEILY L REDSTZONHIRIZEY £ L
koa 3R L0 THRIRZRO T, KBRBRXONRLRDLOIFIRY £9, [BX6N5H0D)] O
FFEIIZ VNI L7 Z S g EBnE L,
RN 7-2Td,
EFRFERE 2T 7= L TV UR e a7 & o7,
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