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Characteristics and disposal cases of associated radioactive waste residues in China
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Abstract The associated radioactive waste residue has characteristics of long half-life of nuclides, wide range of
radioactive levels, and so on. There are many industries involved in associated radioactive waste in China with wide
sources, large types and quantities, hence restrict the healthy development of the industry. This study aims to propose
effective safety disposal measures suitable for the complex physical and chemical properties of such waste residues,
large differences in regional distribution and disposal status. Through comparison and analysis with hazardous waste,
medium and low level radioactive waste, uranium mining and smelting waste, the technical support for the regulatory
concept of associated radioactive waste residue was provided. The current disposal methods, design requirements,
applicable scenarios, advantages-disadvantages and application examples of this kind of waste residue were
systematically introduced, and the disposal strategies of associated radioactive waste residue were suggested.
Meanwhile, a typical case of a regional disposal site project was taken as example, the characteristics of the project
and waste residue were deeply analyzed, and the countermeasures were given to provide reference for relevant
disposal work. Finally, based on above work, some suggestions are put forward to promote the final disposal of
associated radioactive waste residue in China.
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Fig.1 Distribution of mining (a) and processing enterprises (b) of associated radioactive ore in China
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Table 1 List of waste types generated by different industries and main nuclide activity concentration ranges'"”!
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concentration / Bq- g™
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55 E R R VS VAN I A 7 The production of BT B W& L JIAH 4 Tailings, tail slag, slag, 0.2~55
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T2 £k Tl Phosphate industry A I TR R BR T Phosphogypsum, 0.1~160
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AALEE Alumina 7%JE Red mud 0.1~8
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Fig.2 Production and cumulative storage distribution of
associated radioactive solid waste in China
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Fig.3 Different waste residue storage methods of various enterprises
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Table 2 Comparative analysis of different waste sources, characteristics and treatment methods

R Y5372 fi& = 7% % W) Low-intermediate 8l ™ & J& ¥ Uranium 14275044
Element Hazardous waste level radioactive waste mining and metallurgy Other radioactive solid waste
waste

KU [ 5 W TR ) 4 A% RS 18 BT AR B Bl CEED B I R R 5 R4 CEO BT 7= B2 I8 T & R FH 5 2

Source K, BT 8 K % AP A YY) Wastes A7 7= A 1 )52 ) Wastes 7 A2 (R4l CBED FR AN AZ 3005 BEVR A
7 bRHE National ~ generated by units operating generated by uranium # i 1 Bq - g i) [& 4K & % Solid
hazardous waste nuclear facilities and using mining development  wastes of uranium (thorium) series
list, hazardous ~ nuclear technology and utilization units with a single nuclide activity
waste concentration exceeding 1 Bq- g™
identification generated from the exploitation and
standard utilization of non-uranium (thorium)

mineral resources
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Characteristics 5 % « £ & Wide X BRI N TR SHEATBUR SO SEAN B — VEBT RVPREBTE % & R PERZ R F
variety, complex #JAH Lt , % & 7 IR Wide sources #H X fif ¥ Compared % 4 A wide range of sources,

nature and large and various types; most of them with the associated

quantity are artificial nuclides with

relatively short life; compared

with associated radioactive

waste, the quantity is limited

AFRALETTA LR A R AR B CE A ORI E P R s

Disposal M 4 E A4bE Servicing, temporary
method Comprehensive  storage, near surface disposal,
utilization, medium geological disposal

incineration or
landfill disposal

various types, large range of activity,
large quantity, complex nature;
contains natural radionuclides, long
half-life

waste, the source and
type are relatively
simple and the nature
is relatively simple
BIRLE A Al B A7 T
Comprehensive resource recovery,
temporary storage and landfill

Tailings pond or dry
tailings pond
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Fig.4 Schematic diagram of anti-seepage structure at the bottom of waste residue landfill (a) and overall effect of the reservoir
area (b)
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