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Research on methodology of radioactive materials
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Abstract As a wide variety of radioactive materials with different characteristics and potential environmental risks
existed, the domestic classification of radioactive items management was made, and The Classification and List of
radioactive materials (Trial) was formulated. In order to optimize the classification of radioactive materials in China,
the current situation of the classification of radioactive materials and classification basis at home and abroad were
investigated. The main differences of classification basis were summarized and followed by analysis of problems
existing in the classification of radioactive materials in China. New ideas and suggestions to solving the problems
was put forward. First, the enumeration items such as radioactive sources and radioactive wastes in the classification
of radioactive materials needs to be deleted. Second, the Classification and List is suggested to be revised by adopting
the United Nation (UN) Number corresponding to different classifications of radioactive material which is unique and
consistent with the international. Finally, a reference for the revision of The Regulations on the Safety Management of
The Transportation of Radioactive Materials and The Classification and List of radioactive materials (Trial) is
provided.

Key words Radioactive materials, Classification, Packages, Transportation safety

b 5 - B8 #1 #4 (International Atomic Energy B id FH S BRE SR, FFalad — R A H AR TN B &
Agency, IAEA) (JEURH W IR 22 4235 #2691 ) (SSR- A3 3K 5 928 1 415 Tt Dok 5 22 432 1) B A 7 T, B0 3
6O A AR ARG B B L A B S s B R Z Rk R ARIRIE AR EER . 2 SCH AR N AP &
R R TSV T A S TR 1 A s A T — AN W1, B 7 90R 5 A v T B 2he ORI S B8 N 2590

HAEE ARG, Y, 1986 4E A, 2011 4F T RERE TR 23R L2500, BF 0 A U ) g . A B & 4l ) B 4G

Wk FW: 2022-09-15, &[EIH3: 2022-12-22
First author: ZHAN Lechang, male, born in 1986, graduated from Dalian University of Technology with a master's degree in 2011, focusing on

transportation of radioactive materials and structural strength of nuclear equipment
Received date: 2022-09-15, revised date: 2022-12-22

010006-1


https://dx.doi.org/10.11889/j.0253-3219.2023.hjs.46.010006

% AR

2023, 46: 010006

A TR AT R R 1 B BURT C B IR AL I e 4

CTR05F 11 P i 22 4 s i o FE ) (GB11806—
2019253 %- F T TAEA SSR-6, KU 40 i & X
N AEFRIE TR W) AT AT & A RO M 2 B IR
RS 1A A v AR s R L P s

CRRUI ) it 3 B 2 4 2% A0 ) (L 45 Bt & 56
5625, TR FRC BN PR E T U 1A 2 i i
RGN . FEFFE B ED SR EL A
I FBCSS 1400 ot Ve PR RV PE IR B KU AN ), A I8
o R, A RESEIURLE  m U R . (SR D) s
it LASK , B R0 T N U S s s B, e
TR S B S B 1 AR e A K . {H SE B
RIAFAE D> B A IR 5 [ bR A — 80 U 14 24
FIT 8 2 S ASOR TS PR 40 93 28 S I b v T
Y ANKE L ]

TS P4 i 3 e — 00 1 [ Bk VS B, A
SCAE RN T2 ] P A0 0SS 1 3 i 20 28 5 B ) 2 itk
LR T B R T RO S STV
i,

1 EARINEEHE RS R ETRE R

1.1 st a %

TAEA A % FI A TR P B AT R G 702K,
TR PR JoT 3 B < AR EE S FE ) 0T R TS )
A R R T 2B P 5 AR SR BSOS P 5« 5 2
AP N AL Al A o T AR U PR
CHAnAR EC VS BEP 57D 1 — B K1) 43 D - 128 LT3R ATIT
FARLTE I o ITBCR PR it ) 58 SCRFE 5 L
FRTBCR PR R A IS 5 73 il 2 R 0 B2 5 SC (il T
7.4x10" Bq “Co JEUFHIE) A% FE I & SL M L
TG P TBUR M2 i U WD U i ' SR FE AN 4.5% 1038
FRED o

3 [E # & & (Nuclear Regulatory Commission,
NRC) Packaging and Transportation of Radioactive
Material’ (10CFR PART 71) % JSUF 14470 i £, A1
BETE SR T R, B 16 S AW AR I
(=29~38 °C) Al T H 4, H EEA R 5 TAEA
SSR-6 A A",

BRI ] 5% 5 T T P 20 it 3 B A B L R
TAEA SSR-6, [] i} i 3841 LA T [ Bridk el i 52 = D
CH bR 2 B% iz f /& K & ¥ € ) (Autorisation
Dangerous Road, ADR) ; 2) ¢ [El Bk % iz % & 6 i $E
F£ ) (The Regulation concerning the International
Carriage of Dangerous Goods by Rail, RID) ; 3)  [E f5

=1z fE i i B AR FH 2 ) (Technical Instructions for the
Safe Transport of Dangerous Goods by Air, TD ; 4)
€ B i 32 fe 5 52 99 ¥ 0 ) (International Maritime
Dangerous Goods Code, IMDG CODE) %%, = E j#
o B E L AT Bl A5 7 AT BUE TRE Rk 4
FA T DL S 1) 0 [ A M 7 75 4 2 (Office for
Nuclear Regulation, ONR) iz % F 7] & F§ ) (TRA-
PER-GD-014 Rev.3) . % [ # % 42 J&) (Autorité de
sreté nucléaire, ASND ( iz fiy V1 wJ #1141k #E ) (ASN
GUIDE No.7%.

CF A ) AR O 14 40 it R R VAT S AR R, ]
B H AR — R R RO Y . — SRR
Wit 2R TS TBURE = 7K P U IR = Rk
SRR TSR PR B Ja R N\ A4 i e AN BRI 7 A O AR A 5
Wi ) JRUSE PR o RO IR ) L A AR TTSR AT
TR R o S 7K T TBU 1 A 36 R TR B A 53 %)
N A AEE SRR B85 777 A — P2 Si 5 Wl (8] TS 1 40 o o
=R A TRIVIEFN V BRI FR
S A2 0 TS 1 247 i S5 R T B B 55 5 ok N A it
RUFRIE 77 A A58/ N S 5 0] () TEUSS PR it

1.2 Has%k

R SR TS 14 4 ot as s [ PR FH 48— 1 B B
a3 2 U ) i %2 438 i L FE ) (GB 11806—
2019) R HE U 1 N 2390 IR M 9 B KT | B3
SR N B AN A Tk TR A B 1R B
R C R, WANEH 5 A RE RN
At fn . Hod Tl Rt — 540 8 1 8 Tl Ik
(IP-1) 2 B Tk B 49, (IP-2) FO B Tk £% 40, (IP-3) s B
R4 A BU) AR A BOMD AL 17

] P S — SR TBUR P ) s i 2R A e < il RN
HEOfE A AT R B bR X B AL C R
Oy 878 T AL UL K 7N AL Al BT A 1 v T kAT Ak
(g
1.3 ZEHIESNE

(] B 0t T8O P 2 o s B v 2 P A o R
Tfa s b s s B, 0 TR R Stis A R
X RIS E g S, A B a5 b AT AR L, 43
BT AL B PR BT S s s i
WA e g FELINE R F KRk 2 i iz
T A, 2R EE R (30004, 5 4, B
1 000 TBq LA D iz i 75 e g 0, BT & 5.

PR TBCS 1A it il I S8 38 O 42 K R
GAELZNIRE T X T s g B 4y
KREMELERINEZERTZENEE B, — 0
SRR A A% S R A A BT s R AR

010006-2



FEIRESE TRGHEY i 2 RTT IR

Fw e R . BEAk, 2 20 T AN F U TEY)
At IS5 B HHEAE AR T A AN AR (R 42k

iz Z SRR AT U YRR I 2 i [ 55

8 2> 22 ¥ [ DAt « 38 o 0 e FLAR TSR PR s 1
Foiz NN 3R is i 2 g 0L B N RBUF 2~ % HLR
HLHE.

#1 BEEHRSHMmER
Table 1 The allocation of United Nations Numbers

9 Type % FK Name P64 E 4w i UN Number
TR PR % Eb 3% BE S 0 5 Low specific activity material — UN2912.UN3321.UN3322.UN3323.UN3325
Radioactive material - 2 |fjj5 %) {4 Surface contaminated object UN2913.UN3326

7N# A4 Uranium hexafluoride UN2977.UN2978

1o 4 543 Excepted package
Package A 174 Type A package

B 774 Type B package

C 728 Type C package

1% Transportation 57k 224 Special arrangement

UN2908.UN2909.UN2910.UN2911.UN3507
UN2915.UN3327.UN3332.UN3333
UN2916.UN3328.UN2917.UN3329
UN3323.UN3330

UN2919.UN3331
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Table 2 Comparison of classification limits and A4, values of several radionuclide radioactive sources

(¥ 12505 Type 1 11248 Type II M Type T IVEEType IV V Z8JE Type V A,/Bq
Radionuclide  radioactive source radioactive source  radioactive source radioactive source radioactive source

/Bq /Bq /Bq /Bq /Bq
**Cm =4x10" =4x10" >4x10" >4x10° >1x10° 4x10"
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Table 3 Classification framework of radioactive material

P b FUFHE4) i Radioactive material A E g5
Classification Package UN Number
—K B4l KT A, 5 A, B UN2916.UN2917
Type 1 Type B package Radioactive material greater than 4, and 4,

CHIT A KTF3 0004, 5% 10°A, R 20 <4, (AERF R 20) Greater than UN3323

Type C package 30004, or 10°4, for special form radioactive material; greater than

3 0004, for nonspecial form radioactive material

5y 47 B2 (AFLIF\ B 5y 470 T 4 5 5 3475 T/TIT 2%
HEIZ 510 5 2478 U I B 55 2428 7S Ak

(WF.B(M)F.CF)

G EL I BE U 0 RF R % UN2977. UN3324.
UN3325. UN3326.

Fissile package (AF, IF, Fissile radioactive material, fissile group II/III low specific activity UN3327.UN3328.

B (U)F, B (M) F, CF)

radioactive material, fissile radioactive material transported under UN3329.UN3330.

special arrangements, fissile uranium hexafluoride UN3331.UN3333
N A RF 5T 0.1 kg M7 AL UN2978
Uranium hexafluoride Uranium hexafluoride greater than or equal to 0.1 kg
FER 24 Special T EERR R 2 HE BB (T P UN2919
arrangement Radioactive materials requiring special arrangements for shipment
TR Typell AR INTFEREET A, 5 AE RO UN2915.UN3332
Type A package Radioactive material less than or equal to 4, and 4,
2R TP SR A V3 B T T1 2 Ll P U M UN3321
7% A Industrial package Group II of low specific activity radioactive material
Type 2; industrial
package Type 3
2RI T B4 3 B Tl TIT KA1 BT P JU A UN3322

7% A Industrial package Group III low specific activity radioactive material

Type 2; industrial
package Type 3
=K Type Il 51574 Type 11

R E MR Y N T 0.1 kg IS AL AN R AR BB b4 UN2908. UN2909.

SRR SRR R i 5 TSR A 0 R A B 25 UN2910. UN2911,
Radioactive material in limited quantities, less than 0.1 kg of UN3507
uranium hexafluoride, natural uranium, depleted uranium or natural
thorium, radioactive material which is enclosed in or is included as a
component part of an instrument or other manufactured article

VRO B A 2 RNl TR L i TS P20 UN2912

1% £ Industrial package Group I low specific activity radioactive material

Type 1; industrial

package Type 2

AT e 2 B Tl TR PR TS UN2913

1% A Industrial package Group I and II of the surface contaminated object

Type 1; industrial

package Type 2
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