Taee T CAiea

OAE 662.273.218
DOI: 10.21209/2227-9245-2017-23-1-4-10

TOATEAATCITAITNOE TDERATATER TOOTATA
AEADT 1 ACAEEOPAEXANETE TADADAATOEE OPATTAUO DOA
EE

_—~ o~ A~ Lo~ e~ A

ASSESMENT OF THE WASTE APPLICATION POTENTIAL

OF HYDROMETALLURGICAL TAILINGS PROCESSING OF URANIUM ORES
OF STRELTSOVSKY FIELD DURING THE LAYING OF UNDERGROUND
WORKINGS

A. N. AT40T4, T08a0a0T1ETA TOTECATANOAAT TTA ATOTT-0e T e+4MéT
Tauaaeraied (TAT «1'TAOT»), 4 EdaniTéeaianne
BodrovAS@ppgho.ru

A. Bodrov, Priargunsk Industrial Mining and Chemical Union (PJSC «PIMCU»),
Krasnokamensk

I 5733441a TodTéa aTciTeiThoe ToeTaTaiey TOGTATA 46481 1Aa0a660846+aETE TadadaaToée 68aiTats doa
Nod&EUGTARETAT T1470TOTeeaATeY 48y caééaace TTacal 100 4TOT08 A0034TOTE. Dafiii TOGATT TASTAE0LATTA
1aT0AAEAT R4 dacAR0RY ATOTT-CABEAdT=TTAT TOTEcATAM0AA TAT «T3ead30THETA TOTECATARVAAT ITA ATOTT-08-
18+4M6Ta TaldaeTaiedr. TOaaETaeAT Aadeaio iTédatiaiey TaudiTa 6aThoTa00 ToETae :
40-630T26 TAOETA DAATON TORATORYORY & G0BERCA0RE TRCETAGORATOC TOBTATA fi aCT
0af iT1 TTR0da 044, T 83afioadea it 8acoeioaotl 6aaTdaoTo 100 eifieaaTaaieé 1T eciaiaiep fiTroaaT
aT+700 A14naé il enTTelcTaaTedl a 6a+afoad eTadoTTaT 1665TTaTTETe0deY 4648T140a660046-aNee0 TOOT:
ToTalaééceoraaia aTci Tee 11700 €8 ToeTaTaiey A ATOTT-caéeadl+iT1 TOTECATAM0AA & iTR0AAA0 cadeaal+i

i

fitanaé. TT03adeait OeceéT-1a0aie+anéed, daTeTae+anéed e dadeadeTi10a Gadadoadenoeée caéeaat-

N 7 oA Aamea O

0
d
9N 2o~ A
a

14faé yeiraseiaioasiinag fimioadta. Toi1a+aiT iTT0440M0AG4 OEceeT-140aTe+4feed & SaTETAe+411ee0 Oa-
daéoadefioeé yefiradeiaioacuiao fiTfioadTa caéeaatT+10ao fitafdé, ToedToTaéar1ao i efirTélicTaaiedl To0T-

Q

N

13

dTa 4e40T1a0a8e004e+aNETé TadadaaToee, oddaTaareyl, Todauyaeyaial & TTaadadi1é & @adod cadéaaéa.
PaiiiTodadia aTci Tee i Trol efTTélgTaaTey TTEETA0TO0 e¢Téed0pIed 4301 a08ETa fi 66l fiTesdiey eT10ai-
fieaiThoe ataacaiey daatia i TTaado 1Ti0e yeirade1aroaéiito TadacoTa caééadT-100 i1anaé, ofvaiTasaia
yOOAG0LATTON &0 ToeTaTaiey. 1034M0aaE4TT 0A0TEET-YETITI +afeTa TATAT €3 Toeiafarey To6TaTa
46a0T1a0a66003e+aNETé TadadadToée 08alTAND 804 a6y caééadée TTaca 00a4aToTe. TTe0+4i0
TTETeee0del 104 0agoeioaot aey ToTadadiey TTO0IT-TOTT1O@éai 100 0aaTo T afdadaiey dac-

334ToAT 1€ 080 TTETAee Ta 664Te6ad TAT «TTACT»

a
a

N e Qs s

(NIRRT oV EEYS

Eep+3a0a féTaa: 66aiTatatiaapuiad T63aTdeyoed; TadadaaToea 4eadT1a0aee0d4e+aiéed TOOTATA; 4TOTT-¢a-
86a4T+1Ta TOTECATANOAT; caéeaaT-10a fiafe; yeiradeTaioagiina Tadacol; TTacal 104 4T8104 A08aaTORE; TT-
4306TTAOTTA GATAOTOdaTEEEUId; TECATAEORATOA TOGTAN; 8aaTT; NOJAEIOTANETA TaANOTETaedd e

The feasibility of using waste hydrometallurgical processing of uranium ores of Streltsovsky ore field during the
laying of underground mine workings is evaluated. One of the perspective directions of mining backfill devel-
opment of PJSC «Priargunsk Industrial Mining and Chemical Union» is considered. The option of reduction of
volumes of tail deposits and utilization of low-active waste with their placement in mine workings is offered. The
results of laboratory researches on change of composition of backfill material with use as inert microfiller of tails of
hydrometallurgy are presented. The possibility of their application in the development of mining backfill produc-
tion as a component of backfill material is analyzed. Physicomechanical, rheological and radiation characteristics
of backfill material of experimental structure are defined. The compliance of physico-mechanical and rheological
properties of experimental compositions of backfill material on the basis of tails of hydrometallurgical processing
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to requirements imposed to the bookmark given to mine is noted. The possibility of use of the polymeric isolating
sealants for the purpose of decrease in an emanation of radon from a surface of the modified backfill material
is considered. The efficiency of their application is established. The feasibility study on application of waste of
hydrometallurgical processing of uranium ores for a laying of mine workings is submitted. The positive results
for carrying out trial works and subsequent implementation of the developed technology on the mines of PJSC

«PIMCUp» are received

Key words: uranium mining enterprise; processing of hydrometallurgical waste; mining and production of filling; backfill
material; experimental samples; underground mining; superficial tailings dam; low-active waste; radon; Streltsovsky field
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The rheological characteristics of the experimental
compositions of laying mixes

5 | NTioad yeniaseiaioasuime cadsaar-iteé T I T
% fil afie, é4/1°/The composition of the Dallgr:;l:%i gnﬁ;%? gﬁ?ﬁ\:@&fﬁrgﬁgee/
o G] experimental filling mixture, kg/m® 9
c ~
RS 3
2.9 ‘= | deadtia- NN A
5% | B | aeess- . g | TOT VO e
8 2 o PTTTS Tafi=ait- dafioaéa- | oeaéaiea oedeaio 5008410
%g € GéTﬁc‘)O f i0adgéiay | oaunafo/ | ataa/ | AiTfiou, | Aaadeds, Ta/ | odaffieae- Roaaai v/
=° 2 hvdromet- | 1io1aa/sand | cement | water | ¥i/flow | the shear aadifioe/ aain y
B g gllur ical and gravel out, mm | resistance, factor fagctogr
2 g Pa peelability
S tails
1 0/2 0 1620 200 320 160 60,2 2,0 2,3
2 2,52 250 1173 200 395 159 44,0 3.3 3,2
3 5/2 500 59 200 520 159 44,0 3,3 3,2
4 7,512 750 29 200 640 163 45,9 2,1 2,1

TOT+=1TAOU TAaTATTTAT

14 fieeaded yenrade1aroaeuiad TadacoTa caééaarT+1ao nmanaé

Strength on axial compression test of the laying mixes samples

e s A AN XA 8 fAx s e A A s, fs _ I8T=1T100 Ta TATTTATTA fieaoed,

. e ioneing” | 11Ta anoréasiosarey  Duraily o
e - ’ mixtureka/m? monoaxial compression, MPa, in time of
sc | &8 g/m curing
g2 | S8
&g Ek 4eaoTia-

SgZ| Eg | oages Taf-411-
g8 5 ae-aneed d0aaeéfay | oanaro/ | ataay/ | 7fioo 14 fi60 28 fido/ 90 fi6o/
2 on gaTron/ TToTaa/sand | cement | water | /7days | /14days | 28days | 90 days
x hydrometal- and gravel

lurgical tails

1 0/2 0 1620 200 320 15 2,2 31 3,3

2 2,52 250 1173 200 395 1,2 1,6 2,5 2,6

3 52 500 594 200 520 0,9 1,0 1,3 2,5

4 7,512 750 29 200 640 0,9 1,0 1,0 3,7
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Oaaéesa 3/Table 3
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Radiation hazardous factors, fixed on the surface of the experimental samples of laying
mixes
~c o xa crsNOBETEE CTAATCY ScTABATEE
&3 - (caTadeTa faagpaaiey 180 fioo)/Average measurement values
s = 'g'-g_ (during the observation period of 180 days)
88 | 25 | Taiciaaied/ e
af | £g | Designaon | ~o-ee0:dieh | pectbedfed | y-cqbedied, | reTOIIRAL Motea
go 8 a-+afioed* |e_|/n|2/ p-+afioed™ |_e|/n|2/ Iega/_+/ dadTia, 1A8/(i Z_n)/
Le | Oown a-rays, q-pamcles * B_-rad|at|orj, y-radiation, radon flux density
min/cm? f3-particles * min/cm? MSv/h MBg/(m?s)
1 0/2 ~(~)-0/C’):200 0,56 2,46 0,24 20,2
2 2,52 0-250/0-200 2,02 2,24 0,34 139,9
3 52 0-500/0-200 1,58 9,59 0,46 130,8
4 7,512 | 0-750/0-200 3,20 10,56 0,57 147,6
" Ae&dTT a0aéeod-
5 0 1041804 GATAOG 8,72 43,6 0,78 264,7
T16e TTaagaiée TTacal 100 A010a4TOTE  Tey dTeaeT( 04TAga0aTAYol O6iiéTaep Tofdo-
odddadpuieieniafyienroeéiarareai déa- fioaey NATATAT(0 TTAa001T04é caéTaedli ii-
+afi0aa e Ta00 1T4T Taoadeaéa 0aTAOTA 46a0T- 4T Tafifieda.
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Effect of sealant

0adéesa 4/Table 4
foatneaiTnol acadediey daatia
the intensity of radon release

iae
n

Naoey/
zebd
/Series/
cipher

TaeiaiTaared
Taoadeaéa/ldentifica-
tion of the substance

T
/No.
p/p

1age+24 3301 40884,

Measurement results
TETOTTAOU TTOTéA Taual fay atoea-
daaTia, TA&/(N%)/ | TTfoU daaTTa, A&/1%
radon flux density

radon volume
MBg/(m?s) activity, Bq/m?

presence of the sealant,
the number of layers

Caéeaat-iay fanu f

Alc 3851 8006/

Without sealant 287,0

198169,1

60aiTareé aoare/
Stowing mixture with ura-

0-184/
T-1rd

Taef eqeeaspuiee fiste/

One insulating layer 5,8

81179,6

nium ore

Aaa egTeedopuied fiety/

Two insulating layer 13,1

23310,8

130683/
Without sealant

Al 3401 80883

170,7 81334,1

‘ CageaaT=fay Aianu i
0-208/ | ae80T1a0aceodae+ancee
T-2hv

100Taaie/Stowing mixture

Taef eqeeaspuiee figte/

One insulating layer 32,0

20483,2

hydrometallurgical waste

Aaa egTeeaopied nety/
Two insulating layer

16,0
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