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Abstract

At present, other radioactive mines radiation is a weak field in China’s nuclear and radiation safe-
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ty regulatory system. In view of the drawbacks of artificial creation of a large number of other ra-
dioactive solid waste in the treatment of uranium containing wastewater from other radioactive
mines, the idea of separation and treatment of radioactive heavy metals and non-radioactive heavy
metals was put forward. The research results show that the use of radioactive nuclide and non-
radioactive heavy metals have different properties, and the use of specific separation agents can
simultaneously achieve the standard discharge of wastewater and the utilization of resource uti-
lization. Combined with the existing policy research, there is no clear system of uranium utiliza-
tion in China. This research and development process needs to be carried out by combining with
the resources utilization policy.
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1. 5|15

PR ED™, & A B ACE RS R R AR Y™, BAWEEREIR. Bk, HE
K o Ai] R AL, MIAFES RGEAT E RN [2]. AU R SHE KT A M I e
B AR TR PR SR AR AT R IR BUN VERZ B ORI, &7 AR K I A TR IR Y, 3
PRI P R P ARG QM5 S (3] VR BEEOARTTIH,  H AR E” (LR LR K AR, A4 R AT
TEIESF[4], PATREN R, Hr s eE R, 2 J5i%sil 5 vl A 25% 0™ & [5], eI
BOK, BB T TR AL R . AR D BT, A AR KIS B R AR X S [1]. ROKIR
BOROUANTE B R RAEEE . HAl, snBEsoR LBORN S, SEA KT RBHE R AL,
XATFAL R R IE KR LA REEE AL, ORGSR A R IH 21 R -

2. FHEMGH MY FREEIR

N TR A, B TE L HER O A E. T —ERO e B IE T A2 e
AR I FERbR AR 2R, SRR PR 22 A B B 7 BB, (RGP TRBIy 1A OG5 3 A 2 B
SER R, P 7R IAB S, (E R 5 S A B R R AR A N iz AR R [6] . H
AT FEE PR AR TBOR VR 0 R B A% S AR A 22 4 M R A b BB 99 I sk, JRE IEAE IR 2D 52 3 AT
SRR LS AR . B FUAEALTBO PR AR TS e 0, R PR A TBU P SISO R R R3O A 2 4 1
BB R [ A 4 A AR S A BOIR DL 0 B5GE BA AL E AR 5] -

PR, FREAEAE RO TR E R R IEAEE P 563 . 2020 4 11 24 H, AESHEIEAM (07 %5
TERFI SRS PR B I B B 5% ) (A% 2020 4255 54 5), Fffit. B A EE . HeH. B, B8 AR,
LBk BL L B B EK & BERRER. SR 18 MR IO AR A U T PR 2R . 2021 4F 9
H 14 H, ESEHAAIAIMER[2021] 390 5, ATF (PR D5 5558 fR 4 B IR (AT (FiE
SRIBIAE)) A CHEAE TR P PR KA B S HEBEAR I (IR R ARR)) o CREAE TR PER FR S A B R
BMEGRIT)) (MR AR), EZHKOY T Inss A B R AR A B O/, ORIV AT, IR
AR ESKR B WA HE L, FEAE U TR AR MR o R AR S 1 I A P A Ak B 5 G 8 J LK U P
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YRV o, N5 AR TR S RN RN, B SR RS Y B Wt 2 56 Ik &
W JE, FARTRETT AN . CHEAETBURME R K AR B 5 HEBH AR TG (TER = W), BE T
P A TECS VAT T 5 R PR A b 8 TS0 S 12 I K A B 5 T P e S S R S 0 5 — MR R R, WS T f 2R
JHCHHPERT T R R F Ao PR FBOH e R K A B S HE TS . P AMIE SR = LR A 4k A, LR 0t T R4 i o
WG WA TS G G Al AR T PR S PR B R AR A AL
3. HERMSMHT WSEBARMRIAR

H a0 AE RO (L= A PR AK P R 2, BT BRI R K, & P (1) A B 7 0 45 4% G A0 AR rp Rk
(LDS). FiikEIRFKIFZE(HDS) BTk, EMmiiE. P BES 7] nde kA e L = A )
FEVERBUR AR K, 3L pH (BRI YE, TS QYo ek. A, 455, ICRA “AKPR + BAIR
BEOUE + IR b E T ZHARGIIEBUR M EEE, T2 2 U AL R b 240, @ b R
VEAE A AN TUE W, AEDTE [ b B AN R AR R TR FE VR FE R PR AR U MR R A7 % [ A 2 ) S
S AR HAMIEGRT)) (HI 1114-2020) M5 1) 1 Balg, 5 BC0THE oA P AR U tEE R k. H
ZL AR, NASE T KE AR, 1R E S SR A7 05 1 2005 7 21 [ R R
T R SRR AR 7 o

EEXPPE AR R AR 2, H BTBUREESR Z hEIAC B . 0 GREEY 73 28) 1 i (BRI 5
JRAIT 2017 42 12 A 1 HEPR)HE, TR b, SARACEBUR RV R IR A B . (PR AR PR e A7
T[] 42 I P 35 T S PR B AR 4 BRI YE GRAT)) (HI 1114-2020)38 F -4 () 28 B AN 2% 313 55 R JE <400
Ba/g IRk AL U R A7 K B AR R IAL B o 1% T 2577 A PR T A SO 1 9 B & HI 1114-2020.

WRABBEAR TSR, A JEOR 1 [ 4 P D SE R 7 B A B e A TS P I A i 4 P P S 33 A S
IR EAMMEART)) (HI 1114-2020)40 B, HAEIEHEZR . Wil Bk, P B @ EoR KaipER
S HARERS BT (BT FEA I A7 RIS Je s dil brvfE) (GB 18599-2020) (W% 1). K&
P A T P [ A PR P A P AR I T AT SR R U RAR,  FE AR A IS AT B S e A R A R
T HMEFERURS .

Table 1. Comparison of standard requirements for associated radioactive solid waste landfills and general industrial solid
waste landfills

F 1 SRS E R EIEIE S — AR Tl Bl R R AR B R X b

KRt 2K CREAE TR DRI A7 S B R R ISR S AT (R b [ A R A MR e il A v )

LRI EARIEGRT)) (HI 1114-2020) (GB 18599-2020) (LA 11 2537 441)
JEREFLR BIVIANTEHE B KK Z EIHAA/NT 50 4E—IB R R T
Pz &%, BHE RS, RIBLRELEEZK B2 RS. BIIERKEN SH RS RIEA 4

BER a2 i RKSHRS. BAMIRS  SUGIERE N F K SH RSP R4
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» _ FIRFEREZB1E R BAKRT 1 x
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. 102 cemfs, BEEBWAEANT 2.0 N
WA T Bz ‘ \ v 25 KA B R R AN T 0.75m, H
s g T EHERDERNABEAGS | sme Ao R
k FRTLx10 ", J5ILAD S WAEERECRRAT 10107
T+ 0.3 m kG 42 cm/s
BIRKIE  RIEIEE RERAT 0.1 omis
S NI AL AR E AR B
e e Al :

TR MRZR, MR o s m R . ASHE. Bk LR

" B ATEIENE. HKE. Bk
Hh it YRR R R,

TS P AR BOM YRR LR K5 e S FHR BB, MRS R Al BRI [l SR L e R v s A B
AR AR JBUR P [T 4 PR IR G B, A AT 1 Balg IR /KT, A AR SO YRR L5 B i BT 72 (14 75
.

4. HERSEHT SRIGERRRER

B 0ot P A T PR 1L 7 A R O R KR B, R I T2 B, A B A
il R B TF B, R R K RO M R (B SR ST R R AT B, 4k P Ak
B, 8O G R R R K HE SO, (R E SE BRSO PEAZ R A I E A SR, R SRR K G E
A Sl BHIRACR 7] A 2k 21 [ 4 122 7 ok 2 B S A v R B ) E

PEAAT U PR BRI PR K T Ak S R IR B 7 (R A &R ZL 2022 10456383.8), FIFHHEE 2
FIAE 5B BRI R4 SR R, TovE SR AR & B T PR, A BITHUH A BRI H 1. Bk
DRTIRSE T 27K R I B 4 R AT UOUE , I BN B 2GRS A UTIE P B B, TR RO E 4
J& AR BT RS A FH L, SEIL A B 1 H

B S0 f8 FH B Pl A O PR L P A R M R OK, RIS 25 SRR, IR FEUR TR S B T, R kst
BVENA 2, 24 SN B P B2 AR B A R A B, (R S SIS A 4 A R 7 1R
BEAT . FIFHBE ARG S A% s A 0 24 SR BT R R IRAL R R, TR BRI [ A 2 (AR b AR 2% 1)
(EJ/T 803-93) itk o [7l AT ] 42 2 47 r (1) BNl A% TR FEVR BE /N T (AR TR PRI A7 T o] 4k 102 47 SE
R AR BRI GRAT)) (HI 1114-2020) 8L 1 1 Ba/g.

Table 2. Treatment effect
Fz 2. TZERBEHR

L FR U Fe Mn Zn pH {H (& 4)
JER K E (mg/L) 5.27 843 168 51.4 2.8
H KR FE (mg/L) 0.055 0.20 0.06 0.001 75
IFil 7475 £ (Ba/g) 0.759

BLZMH N (1) FATGRDEAFEVER, R BALHIE R BIIBCR: (2) 74 B WK
ST AT 1 Balg IR, LB — D EA Y = 8 80h: (3) A seBl & a4
Lo IR R
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AR [ I SR AL TR VR L PR AR ARHE I AR PR TC T A S AL . BB RAL AT, AT
TR T N 8o BB il S KA IR B, PO AR UM YRR L5 G R U R TT &6, 45
B B FIAR L SR AT BOARHE A S

5. WL AIRERFR

HAT, E WG 7SRO R ST A A ARG, 2R 0 St A TR 7™ B2
VEIT R A B L B S i P AN A B ORA, (ER DL SRR 2R U BRI £ 45 A R D5 T (A E R . X T
PEAETBUMAER P AL RIS 3%, B0 b e A2 AE Si BRI A T I 2K (5 8). T AF i &8, 8 A
& B GEUEAC R RITBUR PEAZ 3R AR DR ZER KA AR A5 AR SRR . R AR I o R TV AR BT FR
B E MR, PR R E OO P R B NIRRT A O AR A P (N R AR 55
W, AFAEL ERAIBRA

Table 3. Provisions on resource utilization

= 3. FRCFAEXER

bRiEEAA FR FHR RN A

Bt 2% SRRSO R R A B B
VAT EWCRIRT, SEBLER YR /MK -

55 5.4 2% RS e Ho A Rl e AR AR
TBURAE K, St AT ah IR TSR

CHEA TR PR SR S A5 R 4 A BRI M (AT (ESK LA )

CREA TR P R K AL P55 HETSBOAR R (RE R AR) )

P AU VE R IRER S MR BRAR R, SR SEA 1 o RV W IERE M, Bl G AR IIAR
HERTE, B ST P SRR S A Vg, BE AR SR S MR i Sz e, (HEEF
HUHG AR R, 8RS 52 P 0 5 HH R el 3 P 8 [ S R e A O 28 B R R 45 A P R b A £
#[8].
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BT L5 Bl R K AR I BEAT BORTT A B FUTT A (KA AT RO PR 1 IR /K T 54 B B R A A T 1 77
2, AT SEBLE AR RV TSO PEVE BT 1 Balg AFE A B I IR R R, SERUR K AL BRI E FHAG . Rk
BRI, BE S A A SE PR O, ARAESEPR S DUEFEA R T 2T A, DOd A P
HAHEK IR Bl AR S 2 Ao Qe st B 5, @ RVERET, HABGRMIN HME. B4k 0B A
WRATIVEE S, BUR AR WIRGE R IR S 2L R A%, 18 BB RA R I BORHET R RO PEAS, T4 &
P A OSB3 R P B T A 20 1 0 SEE it B A
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