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SUMMARY

Iq_preparation for the test operation of the pilot plant recently
constructed with the capacity of 3 tons ore per day in uranium
ore processing, some technical research and preliminary studi-
es were carried out.

In the study of solid-liquid separation settling and filter-
ing tests on slurries before and after leach were carried out
for the establishment of optimum flocculating condition and
the selection of flocculant compatible with the properties of
slurry. From thé data of settling velocity and final pulp

N
density, thickener unit areas were also calculated.

In the study of continuous operation of leaching, solvent
extraction and stripping process,laboratory scale continuous
type reactors such as leaching tanks and mixer-settlers were
constructed and tested prior to the test operation of pilot
plant. The design parameters being used were appropriate for
the successful operation and the resultsof continuous runn-
ing for the efficiencies were very close to those of batch
tests. There was no formation of third phase due to molybde-
num content in solvent extraction even though the pregnant

solution was not oxidized.



Organic solvent loss into aqueous phase by its solubility was
also studied.

For the selection of uranium ore for the pilot plant, batch
leaching tests have been done with the ores from three differ~
ent pits in Goesan mine. Buk-ee pit ore was found to be ade-
quate and the optimum leaching condition was examined for the
test operation,

In the future it is required to develop the ore milling
process for the low grade domestic uranium ore and to get the

necessary scale-up data for the commercial plant using the

micro-plant and pilot plant.
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g AL ¢ 4 ddd. ol AFY WFHHA A Roe
AL AT o (Table 1) EHELY MK, §F, RKE®X?, 27k o
REE S9 REgo2 Bl

2. ERBE WX

7t. BHIE
1) BER%E

& BRAAL HUfFel stz #@-s FERsta =3
coarse particle o] B& % mechanical agitation E®E M

FAstdct. Fig.8o #& EhRd4 RF AT ELHERES
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schematic diagram & &R 3 ©}o

#gHEs #@X Fig.9dAd & 5 o ue ol WA 15
am, ¥° 195 m® MAHE RICBRE MEL B A48 BweE
Biikskzl $1al 4 stainless steel 316 o2 HI{ESIY of.
BEhFe WaERMEST —EIA #FAA4 T2 HA A TEY
BEEeE Hio2 FASIAo Hdx HBAHEE pre condition-
ining tank 2 283z JYvizA 6749 BT BHER L34
o. RBRHEHEES #AHS HM4 EZE BN ERES A3
Ak BEADNRE FTESIG LHEY BEE —THA #EE
+ AXE BESH .

& B Aol9 slurry 9 ZEL overflow line & F3dod =H
A1l oj§ 520l SIEE 393 overflow line & 30°9 M
£ FHod BU#Y FA#KET w7l Hilqd & RilifEctg ¥
ozt & FH4Y overflow line & FHEsld BH#Ed FHx
ol REYE + AEF sigdH.

o

ARt s BEATE U 6gedles BES F71 Y% baffle F
42

R

B @¥kes slurry feeding spout & thermometer

sheath 7} baffled ®HL €& 4+ AEE FTEHstg oo feeding
spout 7} @& AHAw w& 1.5miel baffled 120°AK=
#ZE}Q ( Fig.10 ).

Birell MY HHAW22+E 1.5 Hp D C variable speed motor

2 & AT /% 44 3509 BMEEE RAEA 2 &EE
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2 BHEYE 4+ UEEF belt2 HESP oo DC power supply &
Pl BHEHEREE 0~850 rpm7x #AHEYE + YA st .
A ERA FATE impeller Fig.9ell4d ¥E ule o] =7
54m® 4 blade turbine type & Mg o}
EEKNFS HAL vibration feeder & FHAIIM oY TEHRES
HEcld HBEBNFY FAFEEE AMSHA stds. =& vibrat-
ion feeder ol 100KARS AA2¢ HESA HHd =& x
AHEEE BEE + A s
E 9 ®{¥ = metering pump & (FEM Sl preconditioning
tank ] FARNEE dlg o= HES masterflex pumpE& fFH S
o A B A Rl EASEE slgc. =Y oEY ¥
B2 rotameter & HEdS FTBH AHMT 4+ UAZE sdo.
2) &8 4 HE

& Eeo A FERME E3ES SolgdEfioz4
EI AL 19814F TH pitey Rfm 10Tdal 4 %50 K4
500 ke ¢ Wt #Xo2 MB ¥ WHRARE AA #HET
H#E granulometry+ Table 13 zrch. ol gEf-e 19814
94 RHEIEILE HEEAoLER HETE H#le —RE HMER
BE-e Fig.11 3 Zos granulometry+ Table 1 =&z &
ge Sy S8 9 et @KES Table 103z,
A BB FAY HEor WKL TEMAERT #Msd o
BHBAA H-REE —ESHA #7HAA FH4 ERY BE K
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{LAl71 71 AHA HEAske #EEe REE RAAA & EBES
FEstgd k. =% ®ILFE FAHY  sodiun chlorate & A YF L
fEEsgd e EBMEKRS ol ERUEd HEAIEE ddd.

3) RBAK

Aelx MWMEE- preconditioning tank 24 reagent T H
AAFI A dm 2A BEBNFY Ea BAAA —EL EEY
slurry 7t 3l BRUEEA RASEZE §iglo.

pH % emf probe & FASIY & KEMH B Ba 49 pH
¥ emf ¥ HEst] LA P B ZEARE BRESAS. &
Brol 419l pHZEA{bAl =zl & B ZEAS: #HEY BEE RS
od & BdA4Ae pH7 —EshA #E=E=F sigled, BEE B
BRERBEA SNA —EA EEAES gt
Rl pyritert wol F&ESIeE HE ERHR BRIEFE 4
A B A FH ZFEAAIE Aol BEMoY X ERAAT KL
flel A&l Aol MEREMS oeF = Fel preconditioning
tank o} 4 %6} pulp density BiIA T3 A BFAIEE 34
c}.

Impeller & WM¥EEHE = critical impeller speed & HI5E 3l
BRESE Aol Effold X ERBRAAE critical impeller speed
Bel #4438 Zde RE T 700 rpmal 4 #f2Es5kd o

x BRL Asd: HEIEY BZ ¥4 AfgBHERSE AT
pregnant solution HfR7t TFikelddsl ool #ELZHE COGEMA
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ol 4 R BEEE FER OFMASAY. &, FHig 5%/ t,ore 2
100 kg /' t, ore , ER{LAl 2.5K NaClOs / t,ore , BHEE 65C,
BHEE 2hrs, @ -KE L/S=0.79 Y3 EHd Adnr HBRL

21785l ot
4) R o BER

A ERAA: HEAMNKGL LFREL L SoldREA sk
M3l FIR" ERAE ZI1TY o
A REEE oAy #EHBRUARAIA: RUEBEE 65C, ¥
WERE 2 hrs, @-®KE L/S=0.7,8{t# 2.5% NaClOs/t,ore
a2l HEE AW BUEEA 50K/ t,ore, £4 BEiliffdl 25k
/tyore g HEAINGE o 85.7%9 REHEE A& £ Ao
5 olal & Bl AY fetw, THad, wbdwSH P pH, emf
ZiLE Table 11l FFstgoh. $ebd 2 Fa2d L A4
ol Fol A& o o4 &ilicl ol FdAA Y AT ¢ F
shubE e BREEdel Bl & 4pH Foste AE ¢ o+
gebe  elegt AAei4 pH 1.Toldd 4E  febEel o o4 B
dHelz dede AL ¢ 4 Agd. 2 EREEL HAS
T RBHRIARTHA FEAL FE ohdgizl =&l o ol 1
B Z7skA Wkt
ol Eikel g WRAAE ohe HHE TARFL Rdmg
Zol ZA3xn A HEKS BE ASRERER BEd HEA

100 Ke/t,ore &2 = ZFEHEa <28 mEAsSd HBEIIZT A9
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WERE Table 129 zZsokoh. RAFEEs RUERiEe Ao 2
AE ¢ 4 ded g2 HEES BEME R ZHad o
JEe BHEEe #Emnsgs® fuEd BRHRAgE Z Aolst
Jgrel. o]eg EEL Table 204 $EF HIRESEAE 43
ghep. o] ESR HRBRERAA & F Uxol HEY o =l
$ebEe] RHEol A #Hmstxl ¥l = Fed F HRAAT &

B 100K/ t,orecl Aol AL HWHRE HfT3ha] @sko.

V. BEmE 8 PmEIE
1) ARER
Jb) B RE
Mixer-settler &+ Fig.12¢14 & 4 o+ uok #o
5Bl w¥sl box-type & RIF FAIGoH HMELX N4
Aol AHIHEE  lucite plate 2 HILEsY o,

Mixer ol 4 settler 29 B ZE2L overflowd &
@R %3 settler ® interface levelodl AA HAZ <+
AEE 29 transfer line & FJXESId bypassst BNMLHE
& shd .

##55= propeiler type 9 dual impeller & fFHE3g9 o
o BAHEe2E 1 /15hp DC motor % controller & {/E
A3kl impeller speed € HAMYE + UEE g,

Settler vl WY KiuEs HHsld FHREIN KEY HES

s BBEYE 4 YEE level controller & MEFESA 24
. -28-



mixer ol 4o Hi#eME3x HHES phase ratis & —ESHA  HFHAH
Fuq £\ BHEES KEHED  flow ratio & BWMT 4+
AEE metering pumpE FIA T BHEIES intrastage recycle
ZEE dldct. = settlerdl & bypassingg Folx HH
e T S5l 2F%Y stainless steel wt& ZEslg ot
Masterflex pump & #MA3 HBHEME} BEET ZAstgdod &
Bt 4lole EL FHEMELE EHA oddtd  settler o4 =g
Brol mixer 2 overflows £ & HEslgd o /KEKES HHE
REHmes FERERKA A air liftodl a4 clgBoz o
F3=22 wEdds.  AAdAd HEAI mixer-settler o A4 =
€ Fig.13 HR3sH4A .

A FHEHREBS design parameter ¥+ tHg3 .

Pregnant Solution Flow Rate . 2,000 cc/hr
Solvent Flow Rate . 300 ce/hr
Residence Time in Mixer . 2 min

Residence Time in Settler

Organic Phase . 9 min
Aqueous Phase . T min
O/A Ratio in Mixer . 1.25

W) e ¥ BAEBLE EH
EEmE s ol 59 mixer-settler 24 4 BRE M

Aoz &3 AANRE BEFAERoRE BiFstgosd #MELT
...2()_



g4  Jucite & &34 .

3

Mixer-settler 8 JHEL Fig.l4d4 E F o+ 82} 7o)

BgsmigEmel: <2 mixer 2 settler 7} R TOER

[E2 mixer ¥ vertical cylindrical tank JeE2 2331 sett-

ler & HfEMH settling zoneX H4A] vertical cylindrical
tank ¥ e 2 283 KABKMESL settling zone& vertical cone
backmixing el HR/MMLIEZE HiEsd .

impeller & 4#l&stgd e F

el 2 At
# #3384 blade turbine ¥ e] 9

Yot &k 1/15hp DC motor Y controllerdT HR

3

HE3sld impeller speed & HEHY F+ U=E stdcel. o7ld

A A8 3 mixer-settler o @

dimension €& Fig.15¢d] [

T~ohgl et
g 352 FAHEL: Ehd o4 bdE BRoR FIEE

dgom RE KA HAdE 49  delta pump T B A

o] ARESHAl  Shd .
Mixer o} 49 #WHE HiEEA phase ratio T FADHs7 a4

7l e HKHEE intrastage recycle Al How #WiE recycle
g 9 didez dojrte HELS AEBSA A3 A4

/hEYel  constant head tank & Bl needle valve 2 t}gr}

22 Jesie WHEY FiRel kRS RAEHA g
=z

X HEHREESY design parameter o2 e},

For Stripping Units
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Loaded Organic Flow Rate . 1,000 cc/ hr
Stripping Solution Flow Rate . 200 ce/hr
Residence Time in Mixer . 5 min

Residence Time in Settler

Organic phase . 30 min
Aqueous phase « 10 min
O/A Ratio in Mixer ¢ 1.25

For Solvent Regeneration Unit
Stripped Organic Flow Rate 1,000 cc/nhr

Regenerating Solution Flow Rate: 400 cc/hr

Residence Time in Mixer . 10 min

Residence Time in Settler

Organic Phase . 60 min

Aqulous Phase . 20 min
O/A Ratio in Mixer : 1.25

2) #EM 94 HE
Mixer-settler o H®H#HS HEKt7 HIY <4 uranyl
sulfate #9942 depleted uraniumg £ %9 AsA (NaCl0;3 ) &
matx 80CaA AR FEigl FHUF HAHsd Agsigl o
pregnant solution-& EHEEHMEANA d& LZTE centrifugal

filter @8 133§ F whatmanMNM 2 filter paper & A}-£3l4
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ot o Fetd RHYA RMEHES Sde. Aol 4 a4
pregnant solution® fe}g, Felnd % wYEHEELE Table

13, 14, 15 &34 .

KX EBRAI4 FHE w718 tertiary octyl amine 3 decyl
amine°] A% 50%4 EES U+t Alamine 336 & 0.075 M
2 zAsld FASIYd o diluent 2 M4 staisslz &
WIHFE SFF2 349 AASg AL3tgGcl. - pregnant solution
S A8 BiEHEEd = third phase o HRE W57 Y 5o

modifier & tridecanol € 3% A7}k .

3) BB

B A mixer-settler 8 FHAI AL =i pH1E 23
T MY HEKBAKRE & settlerd 1.23=7x Ay, o
714 KBEKE pH1HEE FWEsle AL free amine 448 9
HRBEHEE F2s8  sulfatingAlsl7l HEelgdd. oz & B
o mixer % settlerE HHRBEEE AF+F agitation U
punping € Al Z3stgct. 471l 4 pregnant solution-& mixerd]
Aol FHEs mWE Hit —EstAl FABSIZL  level controller
€ ol &3l settler i 49 HWHEY FH —EH #iFsd =
€ systemol ERRMel BEY Fo AL MESHA
AAAdd o FES ed SLESR BES F= HEAA:E o4

uranyl sulfate B S ALY ERIG o HDYd SAFBRE

e

= flow cell

F/p 3l spectrophotometer® @IS & B
-32-



absorbance & {#llEstd BREIZ .
RERHBRE FAY BAFEMEE 3A44ud dd 4 8 B A9
$HESHT L AP HE HRI AT BRAAE mixer-
settler 7t FAAedol  BjFEsl=d WEFY FHY Kl KA
F & BY settlerd 4 HHEs ®WMALE pipeto 25 mA
sampling 3t Febw 9 AMPE SHEd o

4) R % BER

7b) B

O ERRE

A EgREA A BIFET mixer-settler ¥ WAS EH
ARBISHS mixer-settler 7t EFERE HZEsicul Esis o7
o ®EE T3l WA w5 uranyl sulfate BRS &
st ERS MR Fig.6eld 2 £ e wst Rl
spectrophotometer & FAstd HiEd =& SUAFBEEY Aoz
S plotdgd e = 6.5 hrol 4 Ay FFEss AL &
T A=

® LEEREAA4Y S2HF 2 Ky 2%

& HERAA FHAT SBY ARMHEEES ERIRE
A E o & BRiAd fF ¥ FHYP 53 F=lad
% oubd g EHBKE HRIZ A4 MR EAR ¥ ER
HARS FHstd HEBRIY KRS Tableld ~ 1634 ok, sk

SHEBRET ALt S 5E FiA R A olvl raffinate ¥
..33_



1 ppmeldt2 AT + A+ AT ¢ 4 U2 pregnant
solution sl M@l % A kel 4 Aol s A ¢
T sl

Bt S8 b MES A4 SElBdE Table 13-15
A4 BE ukeh ol BHBEMAA =t G0 Aele AW oy
™} & pregnant solution e 50ppmulgte]l FZEIHE AL &
F doo Aetd FHuge FE2 Q¥ third phase 4 &
wx]s5t7] sl 4 pregnant solution & 840 mV 7tx]  Eg{L 4] 7] =)
Bol: AmiEmE ¥ FHidid ¥ HEE F2 A& Aol d g
=5 HEE BEAs7A @ Add4d BEmHES 9 e o

ol

heteropolymolybdate & It 2§ third phased H£/KS

g 471 ¢dd+

3. BIEXE WR

7t BRI

BEEKY FRA KBRS HIY BES BREA4 2 B
&g HEStatk. EEI A pregnant solution & MWRAQA
kerosene &2 A EIHAF og FHEEH=EZ 0.075 M Alamine
-336-kerosene & (FMAShe] kBB HREHES] K R, €
%% 2,5, 10, 20, 3022 ZiAA S5S55E £ feFE
Mg F oo £HS MO T2 ddUEE IKMETQ

BEAZd. I oS BREKE &St o1& 5.8 % Nacl
-.34-



BRe® Bl T F oAl 1 RHEEG HEAZD oF BRA
WE 10% Na00:BRoE BAEAA FHREBHEDS Alamine-336
o HMEE HMstd EES amine 9 BL #MEINGA. BRE
o o3 BEEEAERS HEBEIRES S3ddel o] #sloof

b Arlel A 4rE FEAES Ui Ysd BEEdos
skl RS o Wt EiAA H®E agd 418,

J. R 9 ER
1) BREA o8 #X

Fig.17 % Table 1714 £ 4 Udxe°] M= HBEE
Geol 2~3%=2 Ad A3 FEFERIE AL BEEEKC A9
de A€ ¢ F ddo. A7d4 HMEEBKe & AL HH
g SFEo e HES Aady Ue HWE e B
B 27 A 2Qu HRBEY FEEd =ed kel 1~
20% P72 AL Aoz BER ok Yo,  ERREIEK]
}F He HES Brown'OD e gBEAE 2 YA

2) Entrainment of 2§ {8%

Entrainment o] o%t HREKY jEke myg@Ed B%
B, 5, RRRH, RS, HEBMESA < KEL Lowne
Y BEEE FeAs dds oy AN BAIH
AE BEEA KEKEY BEBREE KOs PAToE4 FH

BrsEe] #B4%E 0.2mf organic/ £ of aqueous®| o 2 FAHTE

14)
LA -35-



Entrainment o] 98 RBEERKLS A3 RBHELARILE BES &

fgsl MimEskaizt et

4. mAaikRIE HNEH2 9 BHRR

o

7te BBRIGE

+2E HEARIYS HEEA RAERS A RHEARS
HEEA FEEd o4 HBRIS #EFER BHYd REEHS B
371 % EISRERE ZHT3d -

drldl 4 FRA E#HE BHEAR HR BHER LEHN 3,
A7 Fos Aol Lol K4, Fojgd d EFdFelfod
Table 1ol olEo w§ granulometry & 83 Table 18dl&

RELma 2 HMEBE <533

e BE 9 BER

HEER BEERNBRE A% BHARMEEE Table 198 2
ok, FWREE BaEge BHEo sz Egtoud EESM
gn AdzAde A BAR EESAMS HKE ¥z Eg 150
ton 2o EHEAM A L Lol FHY TolFELE HH
TH REGEH ELOE ERHL o

£ oA ERS BolREEel WA B BEEHE
270 g WHE Table 20014 ¥ 4 & b o] HKE
of mmgel =el BHEL MM 100 ke t,ore ol el 4%
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ul sk #iLAIS] HEEdle 2.5K ./ t,ore ol Alof 4=
AT ¢ o+ gl ZEEMdAdLE =2

¢ 4+ ddu.

Y ImER o]
BHEd & zolst g

o}

A REE U ¥ A€

HReb4] HERILSH #ER b REGEHL
AA A3 BRHRE

#E 100 kg / t,ore,

Es{t# 2.5 Kg NallOs/t,ore, BHEH

656 C2 &HHAET + Uddrt.



Table 1. Granulometry of Ground Ore Sample for Leach Tests
Size,mesh |BUK-EE Pit Ore| BON Pit Ore COGEMA Result
(U.S.Standard) % % %
+40 9.67 9.56 4.06
-40+80 50.78 45.31 N
36 .81
-80+140 10.16 12 .85 4
-140+200 8.20 6.78 A
18.562
-200+325 6.85 7.04 s
-325 14.34 18 .46 40 .61
Table 2. Physical and Chemical Properties of Flocculants
Used
Molecular Viscosity,
Series Flocculant | Ionic Charge
Weight cp at 5g./1
Floerger FA 40 H Nonionic 1 X 107 1200
FA 10 Nonionic 5 X 10¢ 50
A 110 Anionic c.2a.7.8xX10¢ 640
Suferfloc
N 100 Nonionic c.a.5.8x10¢ 180
C 460 Cationic c.a.5.8x10¢ c.a.180

_38_




Table 3. Resuit of Settling Test on the Pulp before Leach
Flocculant Terminal fnitial
Sample Density Settling Rate
g/t,ore % Sol id m/hr
FA40H,5 54 .8 14.7
OK -SUNG
FA40H,10 53.5 20.2
Pit
N100,5 55 .1 14.5
N100,10 53 .4 16.7
BON FA40H,5 57.2 17.4
Pit FA40H ,10 57 .6 20.04
N100,15 57.2 18 .84
N100,10 . 57.6 22 .9
Table 4. Thickener Unit Area Determined from Talmage and Fitch
method using Settling Data for Solid-Liquid Separa-
tion before Leach
Amount of Unit Thickener
Sample Flocculant Flocculant Area

g/t,ore m?,t/hr
OK - SUNG FA40H 5 1.06
Pit 4 10 0.84
N 100 5 1.02
" 10 0.82
BON FA40H 5 0.84
Pit 4 10 0.70 .
N 100 5 0.83
" 10 0.67
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Table 5. Result of Settling Test on the Pulp after Leach

Flocculant Terminal Initial
Sample g/t ore Density Settling Rate

% Solid m/hr
BON FA10, 100 48 .8 9.8
FA10, 150 48 .1 14.9
Pit FA10, 200 48.1 19.2
N100, 50 43 .6 25.9
N100, 100 43.6 30.6

Table 6. Effect of Kind of Floccculant on Filter Cake

- Resistance after Leach

Flocculant Filter Cake

Series
g/ t,ore Resistance, m/ kg

FA10, 50 7.84 X 10°
Floerger .

FA40H, 50 6.61 X 10°

C460, 50 4.23 X 10°

Suferfloc
N100, 50 4.71 X 10°
Allo, 50 9.52 X 10°
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Table 7. Effect of the Amount of Flocculant on Filter Cake

Resi1stance after Leach

Amount of Filter Cake
Series
Flocculant Resistance
g/t ,ore
FA 10, 50 18.09 x 10°9
FA 10, 100 7.86 X 10°
Floerger
FA 10, 200 7.04 X 10°
FA 10, 300 4 .40 X 109
5.97 x 10°
N100, 50 4.71 X 10°
Suferfloc N100, 100 9.58 X 10°
N100, 200 14.2 x 10°
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Table 8. Effect of the Amount of Salts on Filter Cake

Resistance after Leach

H2 SO, NaClOs3 Filter Cake
kg / t, ore g/t ,ore Resistance, m kg
- 2.5 4.08 X 10°
75 2.5 4.40 x 10°
100 2.5 7.39 X 10°
150 2.5 8.20 x 10°
75 ’ - 3.92 x 10°
75 2.5 4.40 X 10°
75 3.5 ' 4.71 X 10°
75 5.0 4.87 X 10°

_42_




Table 9. Difference of Filter Cake Resistance on Samples

after Leach

Flocculant

Filter Cake

Sample
g/t,ore Resistance ,m/ kg

BUK - EE 2 18.09 X 10°
‘Pit FA 10, 50 7.85 X 10°
Ore FA 10, 100 7.04 X 10°%
FA 10, 200 4.40 X 10°
FA 10, 300 5.96 X 10°
BON FA 10, 50 7.056 X 10°
Pit FA 10, 100 5.02 X 10°
Ore FA 10, 200 3.29 x 10°
FA 10, 300 4.67 X 10°
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Table 10. Composition of Ore

Sample from BUK-EE Pit

Element Content
U 406 ppm
Mo 430 PPM
\'% 3610 ppm
Si0; 48.6 %
P20s 5850 pp m
Fe - 49 %
Comp . H20 2.7 %
Ig. Loss 30.7 %
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Table 11.

Leach Result at Steady - State (BON Pit Ore Sample)

Stage Leached in Solution emf
of pH Remarks
U Mo A"
Leach | ug/ml | pg/ml | pg./ml mv
1st 72 ND ND 1.8 385 U in Ore;
287 ppm
2 nd 192 10 63 1.6 496
3 rd 237 6.9 76 .4 1.65 478 U in Residue;
41 ppm
4 th 336 2.9 85.1 | 1.7 464
5th 331 2.9 91 .6 1.8 459 Leach:85.7 %
6 th 340 3.0 101 1.8 443
Conditions H2S0, 15 kg / t, ore
NaClO3; 2.5k / t, ore
L/S 0.7
Temp. 65 C

Mean Residence Time

2 hrs
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Table 12. Leach Result at Steady-State ( BUK-EE Pit Ore

Sample )
Stage Leached in Solution emf
of U Mo v pH Remarks
Leach | ug/ml| pg/ml | pg./ml mV
1 st 164 36 305 0.65] 419 U in Ore ;
406 ppm
2 nd 271 38 360 0.83] 454.3
3rd 360 24 400 0.9 433.5| U in Residue;
48 ppm
4 th 411 45 450 1.0 430
5th 424 38 495 1.1 425 Leach;88.2 %
6 th 428 40 500 1.18 | 422
Conditions H:SO, : 100k ./ t,
NaClO3 : 2.5k /¢,
Temp. : 65¢C
L/S 0.7

Mean Residence Time : 2 hrs
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Table 13.

Sotution (BON Pit Ore Sample)

Result of Solvent Extraction from Pregnant

o

Stage Aqueous Phase Organic Phase
Pregnant Sol’n e - - - —
of ©g ./ ml pg ./ ml
mixer-
Used , g /ml U Mo \' u Mo \'
settler
U : 321 Ist 42 8 106 2137 | 5.1 <4
Mo : 8 2 nd 4 7 103 2 4.1 <4
\Y 96 3rd <1 7 106 211 4.3 <4
SO¢: 59 4th <1 7 106 ND 4.7 <4
5th <1 106 ND 2.5 <4
Table 14. Result of Solvent Extraction from Pregnant

Solution ( BON Pit Ore Sample )

Stage Aqueous Phase Organic Phase
Pregnant Sol’n
of ug / ml pg / ml
Mixer-
Used, ug /ml U Mo \' U Mo \%
settler
U 226 1 st 24 | 4.8 | 195 | 1484 | - -
Mo 6.8 2 nd 2 4.8 191 146 - -
vV 195 3 rd <1 4.3 190 15 - -
4 th <1 4.0 186 <1 - -
5 th <1 3.4 182 <1 - -




Table 15. Result of Solvent Extraction from Pregnant

Solution (BUK-EE Pit Ore Sample )

Stage Aqueous Phase Organic Phase
Pregnant Sol’n
of ug / ml pg / ml
Mixer-
Used, pg/mi 8] Mo v U Mo \Y
settler
U : 123 1 st 14 - - 810 140 -
Mo : 45 2 nd 1 - ~ 92 - -
Voo 242 3 rd <l X - 5 - -
4 th <l - - <1 - -
5 th <l 23 - <l - -
Table 16. Result of Solvent Extraction from Pure

Uranium Solution

Pure Stage of
Aqueous Phase Organic Phase

Uranium Mixer-
Sol’'n, Settler ung ./ mi pg / ml
©g/ml

1 st 35 2001

2 nd ND 166
U 301 3 rd ND 4

4 th ND ND

5 th ND ND
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Table 17. Losses of Amine to Aqueous Phase

Experiment . Loss of Amine,
Ro
No . . %
2 1.73
5 1.73
1 10 2.26
20 2.26
30 2.8
2 2.26
5 2.66
2 10 2.8
' 20 2.93
30 2.93
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Table 18.

Uranium Grade of Ore Samples

(Sampling Date ; 1981. 7.)
Sample Content U, Average
Sample Position Content U,
size p#g /ml pg / ml
1 -3 om 266
2 " 249
BON Pit 3 ” 297 287
4 " 168 (Except 4 )
5 " 324
6 +5 om 2176
7 " 309
BUK-IL 1 -3 om 263
261
Pit 2 " 259
BUK - EE 1 -3 om 401
402
Pit 2 ” 402
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Table 19.

Ore Sample

Result of Leach Test for Selection of Uranium

Run Leach Condition Pregne?nt Leach
Solution
Sample efficiency
No b coore kit vore| P | v | %
BUK-IL 1 60 2.5 1.2 730 75
Pit 2 75 " 1.2 755 82
(261 pgU,/mg) | 3 80 " 1.05 | 762 84.3
4 90 " 0.95 | 790 89.5
BUK-EE 1 75 2.5 1.4 440 817
Pit 2 80 " 1.3 445 88
(402 pgU/mg) ! 3 90 " 1.25 | 450 90
4 100 o 1.15 | 450 91
5 75. 3.5 1.25 | 500 87 .5
6 " 5.0 1.2 530 88.3
BON Pit 1 75 2.5 1.37 | 415 88
(247 pgU/mg ) & 2 " " 1.45 | 425 89
(300 wgU/mg )} 3 90 " 1.3 445 92
(310 ugU/mg )| 4 75 ' 5.0 1.8 335 26
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Table 20. Result of Leach Test on BUK-EE Ore Sample for

Test Operation of Pilot Plant

Leach Condition** Pregnant Leach

Run Solution o
No H2SO, | NaClO; | Time pH emf efficiency

kg/t ,orelkg/t,ore| hrs mV %
1-1 50 "0 2 1.58 377 26.5
1-2 60 “ " 1.5 3817 37.5
1-3 70 " " 1.4 406 47 .3
1-4 80 " " 1.3 422 53.2
1-5 90 4 4 1.25 425 59.5
2-1 50 1.25 2 1.7 410 35.8
2-2 60 " “ 1.68 417 55.1
2-3 70 " " 1.55 422 65.5
2-4 80 " " 1.5 428 71.0
2-5 90 n » 1.3 437 79.5
3-1 50 2.5 2 1.8 431 55.5
3-2 60 ” " 1.67 433 65.3
3-3 70 " r 1.55 430 80.5
3-4 80 " ” 1.45 448 85.6
3-5 90 " " 1.36 451 89
3-6 100 " # 1.35 449 91
3-7 120 " " 1.15 465 93
3-8 150 4 y 1.35 459 95.5
3-9 80 " 3 1.4 450 86.3
3-10 " " 4 1.37 445 87 .0
3-11 " ” 6 1.55 440 87.5
3-12 " 3.5 " 1.0 824 82.0*
4-1 50 3.5 2 1.9 427 70 .4
4-2 60 " u 1.6 436 75.8
4-3 70 ” 4 1.5 440 83.6
4-4 80 ” " 1.4 454 88.3
4-5 90 ” 4 1.2 461 91.5
5-1 50 5.0 2 1.9 455 65.5
5-2 60 " " 1.75 453 77.7
5-3 70 " " 1.62 459 84.5
5-4 80 " " 1.45 465 89.5
5-5 90 " " 1.3 472 92 .5

Ambient Temperature Leach
** Leach Temperature ; 65 C
Solid to Liquid Ratio 5 1./0.7
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Filter Cake Resistance, (X 10? ) m kg

1 1
0 160 200 300

Amount of Flocculant,g/ton,ore

Fig.4. Effect of the Flocculants on Filter

Cake Resistance of Pulp after Leach.
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Filter Cake Resistance ( X 10° ), m kg

-

*

\Jt
I

5.0

205 [~

L N 1

0 50 100

Amount of Surfuric Acid, kg ton, ore

Fig.5. Effect of the Amount of Surfuric Acid
on Filter Cake Resistance of pulp

after Leach.
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Filter Cake Resistance,( X 10? ), m/ ky

-3

wn
.
O

1\
®
\n

i 1 1 1 1

1.0 2.0 340 5.0 50

Amount of Oxidants,k9./ton, ore

Fig.6. Effect of the Amount of Oxidant on
Filter Cake Resistance of pulp

after Leach.
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Filter Cake Resistance ( X 10? ), m k¢

20

10

$ BUK-EZE Pit

B Pit

1 1 | i i 1

50 100 150 200 250 300

Amount of Flocculant, g/ton, ore

Fig.7. Difference of Filter Cake Resistance'

-after Leach.
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Ore Sampling from Pile (150t)

l

Blending

Grab Sampling (16pt .X 25kg)
¥

v 4 v !
100 kg 100 kg 10049 100k

Crushing by Jaw (-10 mm )

Corning and Quartering ( 50kg) 1

l Rejects —
The Same
Procedure to Primary Grinding by Roll (-5 mm )
the Right l
Cone and Ring (20 times )
Riffle Sampler ( 25kg) Rejects —
Secondary Grinding by Roll (-417g)
Cone and Ring (20 times )
Riffle Sampler (2kg) Rejects —
—Rejects
Corning and Quartering (500 g) ——
Rejects —
Samples
(100gx5x3)] 100g Pulps (5)
Y

Grinding for
Leach Test (-417g)

Fig. 11. Hand-Sampling Flowsheet Used for BUK-EE Pit Ore
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