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Fig. 1 Process flow of Fengcheng paigeite mine in Liaoning Province
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Table 1 Chemical composition of raw ore

A5 TFe FeO Fey O3 By Os SiO; Al O CaO MgO MnO
8/ Y% 29. 65 15. 54 25,12 5.36 18.15 0.15 1.64 24.63 0. 085
5 K;O Na; O Cu P S U Ig TFe/FeO
TR/ % 0.47 0.12 0.005 0 0.043 1.01 0.008 8.18 1. 90
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Table 2 Mineral composition of iron in raw ore %
BRAH TR Bk DG gk WSy P R Eh T Bk T A 4 v Bk fil R Bk &t
VAR 72.91 0. 87 18.13 0.44 2.52 5.13 100. 00
x3 TAEPWHAME
Table 3 Mineral composition of boron in raw ore %
A M9 th B, O B B O W™ B2 O; RERER 1 B2 O3 Gt
Sy A R 45.90 31.16 17.16 5.78 100. 00
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Fig. 2 Marginal distibution of magnetite and bornite in

granular crystalline uranium deposits
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Table 4 Main physical and chemical characteristics of products and solid waste

Bk I Fefit/ 7o ﬁi;ﬁ/%
BB —0.074 mm 5 909, K& 8% »w(Fe) =56.0 % ,w(B,O5) =4, 31% w(U) =0, 004 4%
FEEh TUOKTRY A SR AR X RE 1. 815
s EEERE . K E 3000 ~40
R KA PHHE 2. 74 ¢/ mP A A TEE 10~14 540 82.31
7 5.0~10. 0 mm, EEH YA HESCA AR KA 20. 1 3.05
Bk R 0.5~5.0 mm, FEFT YL IELAT AT KA TKES. 0% 6.89 1.05
B e AR YRR, 1] YRR AL 2. 5~3. 0, B B MgO.SiOz . 5k ER# 30% . pH £ 9.8 47.5 7.24
ARG —0.074 mm 5 90% . WK EE 30% , FHF R 1,45 ¢/m? 39.0 5.94
KIGR# —0.074 mm 5 90% ., &K% 25% 2.68 0.41
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Table 5 v dose rate of solid waste in storage sites
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Table 6 Specific activity concentrations of iron concentrate and borax Bq/g
%*4%% ZBSU 231U 230’1‘1,1 226 Rﬁ ZIOPb
iR 0.312~0. 343 0.301~0. 339 0.295~0. 344 0.168~0. 256 0.265~0. 280
mws 0.015~0. 019 N.D N.D 0.210 0.012
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Table 7 Specific activity concentration of solid waste Bq/g

YL £ B 28 281y 290 Th 226 Ra 210pY,

KGR i 5.45~7.02 5.44~7.11 10. 1 8.93~12.0 5.46~5.75
R 0.343~0. 696 0.373~0. 680 0.389~0. 665 0.389~0. 695 0.372~0. 632
KW KA 0.050~0. 065 N.D N.D 0.042~0. 065 0. 058~0. 060
M 0. 396 0.392 0. 400 0. 400 0. 394

fe Ry 0.247~0. 346 0.274~0. 314 0. 333 0.259~0. 333 0.265~0. 308
e 0.173~0. 325 0. 329 0.310 0. 397 0.012~0. 334
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Table 8 Internal exposure index and external exposure index of sub-nanometer

silica stone under different boron mud content conditions

mRBE/ % 40 50 60 70 80 90 100
P IR G i 2 (T 0.79 0.99 1.19 1.39 1.59 1.79 1.99
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Radioactive Characteristics of Solid Waste From the Whole Process of
Fengcheng Paigeite Mine in Liaoning Province

LI Jianhua, WANG Liang, CHENG Wei, ZHOU Yue, CHEN Xi, PANG Haicheng
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: Fengcheng paigeite deposit is a large scale multi-metal deposit containing boron, iron and u-
ranium, which is developed by open-pit mining, following by beneficiation (gravity separation, mag-
netic separation, and flotation) and hydrometallurgical treatment to obtain iron concentrate, sodium
borate, and diuranate as products. In this process, several kinds of solid waste are produced such as
mining waste rock, beneficiation tailing, and leached uranium tailing. Through detailed investigation
of the radioactive characteristics of product and solid waste in the full process, it is indicated that iron
concentrate and sodium borate meet their radioactivity quality standard. Mining waste rocks, benefici-
ation tailing, gravel and coarse sand produced by crushing of ore, and boron mud can be treated and
disposed as ordinary solid waste other than radioactive waste. Gravel and coarse sand can be used as
building materials. Boron mud is used to produce sub-nanomater silica stone without any limitation re-
lated to radioactivity, in case of the boron mud addition not exceeding 50%. Leached uranium tailing
should be disposed as extremely low level radioactive waste.

Key words: paigeite; solid waste; radioactivity; uranium
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(Continued from page 72)

Application Characteristics and Development Direction of Radioactive
Decontamination Technology

WEI Xin, ZHANG Hui, LIU Xiaochen, XU Lechang, QIU Yueshuang, DAI Xiangnan
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract ; Radioactive decontamination is an important technical means to ensure the sustainable devel-
opment of nuclear industry. Radioactive decontamination is not only related to the comprehensive cost
of operating and managing facilities such as nuclear power plants, and the development of radioactive
mineral resources, but also related to personnel safety and social environmental safety, and should be
given sufficient attention. On the basis of summarizing various radioactive decontamination technolo-
gies commonly used in the process of decommissioning and maintenance of domestic nuclear facilities,
the application conditions, advantages and disadvantages of physical decontamination, chemical decon-
tamination, electro oxidation decontamination, microbial decontamination and smelting decontamina-
tion technologies are analyzed. and the technical pain points and development direction of decontami-
nation technology is proposed.
Key words: nuclear facilities; radiation protection; physical decontamination; chemical decontamina-
tion; electro oxidation decontamination; microbial decontamination; smelting decontami-

nation



