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ABSTRACT

The invention provides an installation for recovering
metal values from a pulp or leach solution by carbon-in pulp
or resin-in-pulp adsorption, comprising a number of adsorpt-
ion cells. Each cell comprises a container having an inlet
and an outlet, a screen disposed between the inlet and the
outlet, and an impeller adapted to foroe liquid entering the
container via the inlet through the screen and out of the
outlet. The installation includes a conduit for feeding a metal~
laden pulp or leach solution to eaéh adsorption cell selectively.
The supply of the pulp or leach solution to a selected cell can
be interrupted for removal of metal-laden carbon or resin from
the cell. The same conduit returns the lean pulp or leach so-
jution from each cell to & further adsorption cell,

12 ...... Claims. Specification: 21 page (8): Drawings: ....... 3 ..... sheet (s)
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ABTRACTY

The invention provides an Inatallation for
recovering m%tnl valuen from a pulp or leach
mo lution by carbon-in - pnlp or resin-tn-pulp
adsoretion, comprining a number of adsorption cells.
Bach call compriaes a contalner having an intet and
an  onbilat, a npereen diaposed hetwsan the inlat and
the outlet, and »n impaller adnpted to force 1 tiguid
entering  the contalner via the inlat throungh the
neraen and  ont of the oatiel. The inmtallation
nalndes o condult for fealdlng a metal- laden pulp or
teach nolutlon to each adaorption cell Aalectivaly.
The r,upply ot the pulp or lench  molation to A
selarnted cetl can be interrupted for removal of
metnl Iadan carbon or resln from the call., The
pamn conduit returnes the lean pnilp or leach solution

from ench cell to a turther adaorption cmll.
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BACRGROUND OF IS THVENTTON

This invenbion relster to a  procass  and
instaliation tor recovaring metal valnan trom A pnip
or lench aAolntbian by carbon-in-pulp or resin-in-puip

) adaorption

tn existliog toatallationn for  recovering
mebal vatwas aAuch  as gold by carbon-in-pulp or
reain-in punlp adsorption, a namber of  adsorption
tanks are typicaliy arrangad adiacent to ons another
10 and staggered vertically mso that aach tank is  lower
than the previons taonk. Barch adsorption tank
nontaina  fine carbon particles, and A matal-laden
pip ar leach solntion is passed throupgh aach  tank
in sueceaston, from the highest to the lowest tank,
hH hy gravity teed. Metal is adsorbed on to the carbon
or resin particlen in each tank, aond the leanar pulp
ar leanach sanlntion in then pasasd to the next  tank,
whare the process is repaated. A sereenting  devioe
in each tank pravents the carbhon or resin  particlan

20 trom pasaing ont ot their respactive tanks.

As  the carbon or resjn particles in  each
tank become loaded with metal, it conventionally
hecomrn  neceanary Lo tranater a proportion of  the

aarhon or resin nwpatream coamtar -currvent to the flow
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ot pulp o tench  Aolulion Thim ir normally
achiaved hy means af .m oatr TLEL o Ly Thin
procens an he tedions awl glvan rire o
inaftlcicmien due ahovteireniviog ol the aarbon or
realn. e i aloo inconveanrient npnrntimmll._v. sl
erpeuntye from an pnsd alintton viewpoint, to bt id

ench adrorplion tank on o dittevant tevonl

HUMMARY O THE INVIENTLON

l\l“r‘r-'m“n;t o the jpvantion. An inmtallatton
for  pecovering metnl valuen trom » palp or tanch
rolntton hy carbon o pnip or reamin lo-pulp
adsorption compr ines R plurality ot adrorption
calim, ench eelt comprising A r.-nnl:éhmr having an
tnltet, and an b let, a Aarreen dyppanad batwean the
x, :
jnlet and the autlet, and impe t lar meann adaptied o
taroe tiquid entering the container via tha inletl
throngh the aoeraen and b of tha ontlet, s
{natallntion far-ther tnelading means tor feeding »
mwatal - 1aden pulp  or leach  molntion to  aach
atlpgarpt ion rall pelectively RO that the supply ot
the pulp or leach nolution Lo melectad call can be
jntervapt ed  tor removal n;»( matat - ladeo ‘car_brm or
resin Irom the amtl. and ﬁnnn Aor advanniog the

lman pulp or lench polution trom aach cell but  the

tamt tn a further adnorption cet)
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Wl meaup dor feeding the pntp or leach
molution La each catl may comprisge A condutt
interconmectiun tha intetn ot the calln and adaptad

o he rnpplied with pulp or tearh solution Freom One

H Oy nnrn sprely roints.

Tha means for ndvancing the lean priidp or
fench nolution from eanh: ecall tn A turthar call may
coapr e B condud b mterconmeching the nvltlni;ﬁ ot
tha calln and having one ar more (raln vn‘l,ﬂhﬂ trom

16 which leanw pulp.or taach anlutlion mAy bn fed to A

whanta renecvoir 1

1y o pealareed embodimen! . the condntd
foreracanact ing the Inlats of the calls in :OumnoOn

with the <~.-'md'-|il Pl arcmec b ing the ontletn of the

tH catln.

tarther accorvdion to. the invention a
procesn for vecoveriog matal valuas from A pulp or
ln!ar.:h aolntion by cavbon—-in-putp or raﬂin-in.-‘pnlp
adsorption ine ludes paprtng A met.al -taden phlp or

20 jeach nnlutlnn'ﬁncunnalveiy throngh each of n.
pluraiity ot adanrpt ton celim, mach call (mnlz';'r\!uhm
enrhon or remin partinles onto which matal from the
gulp or ‘ﬂi;l‘.‘ aolution in adeorbed, the pulp évr
laach nolution heinpg l‘,‘l'l‘!ll-‘ﬂhﬂ(l throngh e@ach i‘:P” to

[}
285 mix with Lhe carbon ov renin pavticlen and then
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being passaad oul ot the cell Lhrowgls a scresn which
Provm)t:s/.‘the pavticteg Trow ancapiug rom the cell;
and aatechively taotaling aach call 1rom the othecs
i baen, wit hont iut.m't'upl,l?m the metal-racnvery
procens., toy t'enm:ve nlﬁ\.inl-~|ﬂtl6|l carbon or rasin

partiolas frow rthe celln.

The pule NV tanch solotion is profﬂt'ﬂhly
paapad Trow one caltl to the naxt vias a GOUMRON

condnit which tinka the catls

UL DELCRIVT LN OF LI LKA NG

#ipgure 1 in o Lo vies atb A instalintion

for recovertngd o ld accordiup toe L e toventIme,

Kigora & ia o sact ton ca Lhe fiae X X tao Flgee (I

Piguea H i o part tal aeed 1onal view of A

ningla adeorption cell; and

wipgnres 4 ad b oare prapha i tlustrating the
peUTHrIMANCE al on pilot foetatlation acvording Lo the

invantion
DEGURLETION wbf 4 PREFERIEL SEILHD | MY

The usialialion ag i) bt rated in Migures |
Grmp et H8A LW parad tel banks ot air Avtaorptron calln

6. A caeatrnlly G nposed condduit 1 tha torm ol ©
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rlnﬂ-vnhapnd tonader V2 lntnt-nntmm‘i'n the cells 10 .

Rach cell 18 han au inlet 14 amd Ao outint 16

np«mhm tnto Lhe Iavmdar 12 itemavahie matal grtan

12 are locatad in tha laander 12 betwenn mach funiet
53 14 and oul 1at 18, and etfactively tanlate the Inlet

and ot et of anch cell when 0 poritioo tn the

1 pvndne At el plpe Y i prnvitlm! which auppllen

aold 1arden polp or tench aolut ton ey Fhe {nundear 12

via # pinenlity o1 valven }0 Wvesh vinlve a0 in
e Aipponad above the taundar 12 adincent Yo 8
reaspective fniat 11 A plupality of draln apnninge

22 are pt-nvh'!m‘ jn the faunder 12, batwaaen thea
fntate aned ot iato ot adiacen! callin 10, taatingg VO
Y central Vv Y aponad wapte condntt 24 ‘The wanlo

(R4) condull 24 emphien fnto o rontainer 23, the contanta
nf which oan he i:rnnninrrm! o M wante reamarvaolir by

meana ot A P2 tr nt pumpe 20 arel A

At the hobtom of aach call 19 I8 A deatn
npenoinr'. 32 which in unntxrn”nd hy meanA n.f, a valve

A0 fpd« (Ame Wiponre 2. The opening 32 inm connectad by
waana ot » pipa 368 to AOMON dronin condnits A, 40

whinrh lend o 2 dratn pome A7

The comabruetion ot an jndividual call 1.4
i mhowvn nors cleavly iv fFigure 3 The cell 1o

26 comprinen @ nontaliner 44 which ham A Aquare anction,

A BAD ORIGINAL




e

amen in plon, Lot vomadent bakrom.  the inler 14
Aol bhe  oublet 10 are comeactad  hoo @ cantrally
mountad  Acreening davice The rersening davica i
ﬂ‘mllar- ter Lhat dencribed fo uonkh  Afvican Prntent
3 tipanifient oo Mo 616324, Lbe dise toanee of which
im tncorpratad harain by reterenca an  wfectrio
mntor At im monntad sbhove the container 49  and

drives n vertteal ahnit AR al: the mnd of witich i An

impatler H@ A hotlow socreesn eloment B2 e Almponed
14 abont,  the rnhatt 40, and hams N rylindrical ounter

mirtnce ol Flina manh which 12 mizad to pravent
carbon pavticimn 1 Vrewm pasaing Lheoneh Hn; aareen.
An  agltator anmambly bl e monnted on the phatt M
andd  hoa vartically wrbeod o agitnkor mewnhars  H
i which phamA loma Lo the  murtace nf the soraen
mleamant NHZ2 Al create Furing i anes in ‘ the  tiagnid
ad jncent o lv'lw; MO Teen nlement. when the mntn‘r 8 in
operat boma b further impeller hiladan 6@ Are Oi.lztnd
ta thn  ahatt AR hebwaen the ahatt And  thae tvnnr
24 - anrtace of the aereen alemeant hH2.  Tha countainer 44
im  mounted on angle tron lann A which are nacurad

b oA concrate hane YR

tn npevabion. role or \anh aolution paspsen

AT frem the taunndor 12. threonph Ao inlat valva 82, a;\d
rhrouph the futet. 14 fo the direction nf the Aarrow,

intn the interloer ot the ceil 19 the impsller ho
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cirauinten  Lhe anlution o the ocall, and the
impatier 0¥ aevnralen o heast withiin the cantainer
A4 fulp or foonch anint bon PRsAnA l,hrmlmll the
e raen pltamenl O audd Inbo an apnmnlpr Apace A4 nhove
tha aAcreen alamant DAL ) henee ook nt the ont el
164 In the direction ot the arvraw ‘fha pnlp or fanch
an lut lon parRen "hl"llllf!h an nui;!nf. valve 86 and back
into  the Prvider 12 Por purpoaAen at ‘-:lnrit.y, the
inlet 14 nnd Yhe oitiet 16 have been shown tn Wigure
4 nm h-rminﬁ an anpte ofF ' with (mé another, 8O
phat,  there aepony tiv b Lweoy prparate lmmdnr_s 12,
tE witl Le appreoe bated that, thin angle can be voaried
A regquived. In the pratotype tnatnl bation, the
inlet 14 snd  rhe ontlal (B tome Can ntv:;zl_n ot
npproximately 26 or an” with each other, an  shown

in Wigore 1, anit are coaneeted tooa PRYAY. 12l taundear .

ln uvpe the adaorpt hon celln are londhtl with
fn ]pl'admzcrminmi quantity of carbon particlen, and
pgold- ladon pulp or |n-’\f!l| salntion te l‘ntrnd\)c‘nd fnto
the launder 92 win @ pe lacted valve ?.0-. For
nxampla, the valve 249 adfacent to the nell 1¢ nt Lhe
npper inti: ftond atde of Figure 1 may bes opened. The
pnlp 0V Vanch aniulion wild l'lc_w' tnto thn:, fient
adaorpt- oo ceatt 1 via 1te iplei: t4. nand oparation

of the impel lar 68 will penarate A heod within the

rall which toveen fhe pnnip or jench solvtion throngh

" , BAD ORIGINAL

e



fo

thH

20

A A

tha ceall and out ot the outlet 165, back intn the
thunder (2. ‘ha nomewhat leanar wip or tench
nolution will ther tiow into the inlat t4  of the

paxt call 9. et nuhnnqnﬂnt!y throuph the remaining

. eallm. heacnming prnurnﬂn[vnlv yononer.

Hanriy, the earhon parkicien in the tiret
rall will b the ftirnt to hecoma anturated with
pold. Whan thim ocouen, that cell can be janlated
hy closing ottt ite inlet and outlet v;lveﬁ g2 and
(33 The correspomiing valve U4 will be elomed and
the vualve 10 addacant. Lo tha inlet of the subaaquent
cat] will bhe npened.  The drain valve 22 in  the
taundar 12 carrespmding o the 1nn!n£nd cell will
be apened. ro At low harren pulp nt tha end pf the
adporptioon carcade 1O lenve the alronit via the

.

condutt 24

‘thon. the anturated cell will be jeolintad
trom the eanl ot Lhe calla, but oparation ot the
fuatallation ahd et inuo nn novmnl, vfth the gold-
jadan pulp ot feach Ao luk ton haing muppl led to ;hn
inlet ot the paxt cell dpwnatranm tfrom the iaoiahad'
cell by the venpertive vaiva 2¢. The valve - 34 at

tha harao of thee taototed enll aan now be opesned, and

BAD ORIGINAL
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thn saturaked corhon pumperd r;uc. 1or turthaer
proceaning Tha carboa in the cell i replacead with
regeneuvitad carbon, ond the carbou in the cell ocan
be bronght back jnko opevation, withont {nterruption
3] of the paold recovery procesn. The raoconnectad catll

will now b Iast in tha anpcade of celte.

Shoo lf: he unecnnmary GO hypann any
pavticnlar ant ) tor maioteneaner or nthay reanonn,
thim ecan b anhieved nimply by clogiag  the inknt

v valve b and the onklet valve its ot the calt In
guentinn, and remov ing the garne 2 in the taonder
hotween  Lhe valvem tutp av isach ey bt fon will

.,
then tlow alt-nﬂ the Htmmmdar Erom tha aeld oreaced jng

rhe bypacsedd nett to the cell suhmeguent. thavebto.

1 Thee apcr thed ynpmtal tation han the
advantape  that it tr prelatbively compact and can b
Jnatalled  on oo tiat curtarce  'Tha rernaning revice
in  onch  uell i1ty partorma o dual soreauving and
pympLng tonarion, mo that it A not necenasary to

AT priwvida  aAxtsran I pumpn to pomp the lnmzh soiution
Yprom ome  coil rto tha naxt, and it s almo not
negennnty  tor the «calle bo ba inatallied on  an

inelina Thin redueas Bhe ot of tha fustalintion.
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Atthoogh a procens and inpta t1ation tor the
racovery ! gold by aarhoo- in -pulp mlaorptipn haea
heron dnperihed, b will be at-vrnclnhed that othar
mataln, mch Al uranium, can Aleo bea racnvared hy
1 ha procenn and inetat bntbom 1nntand of carbon-in:
rmlp adporption, norerin v gedp procens can bHe
QLLUR 1t will bhe appreciated that: atthouph the
l"?p[‘(’.l\ﬂ“lﬂ"ﬂ “parbon inopntp’t o or "Y‘GF‘iI\*~iID"'m!|t"'
muapant. the recovery ot metal trom A pulp or siuvry
only. we i} can nipo be recoverad tvrom a leach
molution  Ing the watbod amdl  apparatus ot the

invention

H BAD ORIGINAL
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The tllowing  axanmpie relntos GO the
partormance of n pilot inrtatintion according to the
foveant fon. ‘rhe pllot inetallation comprisead two
calin v tn aariana, enchh cetl having » volime ot
I.ﬁmJ The i;ntnllnhlon wree nped bo treat A bhlead

atream o1 mified Aand nvnnidnd gold ore trom an

axtating gold recovery operatiown.

Tha celln wara attnated at  the Aane
horizootal ealevation, and transport ot the pulp
throngh the circuit was nttectad by means of the
impaliar in aach ot the cealla. A quantity ol
activated carbon  wan munpendad in ench cedl to

adsorb gold diapolved trom the ore.

The pilot cirenil wan 6pﬂrnted t.o provide n
kinatic intorastion which conld be incorporated into
n dynamice madal ol the swinorption procans, in order
to predicen the behaviour nt the pilot plant it mnre
calls wern uned. The axperimental mathod used waa

[
Lo nperate the two calln  nndev at.aqady state
conditinna at various appliad pulp tlowrntes, and to

obparve treands in the gold cnntents of aciivated

aachon snd aolution in mach celtl, with btime.
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v

Yant s  were corpprad onr 2t tipwraten ot
I . " ; Y
41 .6m ",fh. ey b o 1. tm b, corranponding Lo
call residence Limess 0t A, Aminea. ty ., Imings and  {JminA

rempectively

Hy way Of peample, the pUOCARA conditiona
tor ‘test 4 (I.t.'lm“,/‘h BYRL mmm:\t-i-r,ml b low, anrd  Lhe
Actual  Rinetio respouns im mhown ptotted in Wipnrea

A.

Yapt o ciopd it Yo

Puip Hloweante : i l.'lmd/h

prinip ratnl jven danpity N ), e

ISR RN EC] relative danni by * Rl

untution Klowrato : tn, hun"/ty

el Volame " 1 .Hm"

Nominal MHantdomee 1w : Y. ming

Vet l Cartwn Content: . (Kaly kﬂ/m:j

fred folntion e ld Capntent . Approx. bH.9 t.o

., g Au/m“

! Hatepouce 1O IFiguree 4 ohows thet aver the

duecabion o rhe Lert (41 pourat, the sto bt loading nt

1tha cavhbon 1neeraaned areadily o valuea oF 12, 3hkea

anst and L0k pnst taor vati= 1 anit 2 l‘mﬁpa-:uivnly,

.
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Ho luni1oun vajues 1o reaned @t @ MOra gwmueu roetes,
anowing Lhe prnu‘c-mmlve 1ot luences o1 the loadiog ot

g0 on the carbon ouw Lhe adaoept Lon kinetica. .

Using  averayn vy fuessn ot goid in Anlution
over Lhe 4t nhour period of bh,iH nn/m" tour the taad.
v, Hn/m" tor el ) and v, g l\\l/m" ror velt .
the aitract iong ot gold per ALape WOl Hax et 1%
ror Vetils | @ cappuntivaly ‘Phaond akilled in Lhe
art will umu-m:isul;ﬂv Lhiat Lhe B mxtraqt.iom) e
extramsly figh, and ave :-art.if:ul.'n'.ly comarkabla for
the ract bthat the resideand Wimwe ol piilp  dw aach
call wasa only .9 wminuLan. ‘rypical axtract 1OIA in
a "L‘.unvarut.i()'nal" garbon palp process are in the
range td- ‘tox, for puip rentdonce L amen ul' 4h  tiv?

mi1ans

(8 ahou i be appraciat il that 1 i
AONLINLONNT n;:-ar:-;l.nug Grreni a o point wiltl he
raschad where the loading ol Lhe carbon in sach cell
18 desmad Lo va opt.awm, sud vhe 1eed ponition wiil
rhen L& moved downwards (e oo the: NOXL celld y Lo
st up T BN TR U comirannn 1 uhe
GABCANIS . Uaing r.m:s'4 PRI REREAY exawirle providad Dy
[ ¥ 412 vwa  vatl pitot piand.. o anguming w+hat 0
deciaiun 18 made  that S hourest comatituien rhe

pp LI aycle period, rhicu Lhe carkon in dell 1t at
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A loafIng o8 Y ke nzt wontd bs drninadg ottt and Ao
rorward 4 oo tinh ataon et ron peoduet, and the teed
piuip  wonldg thean he directad to el 2an which the

carbon han A tonding ot Z2.iKa nuazt.

Yhe pilot pltant testn at. varving tjowraten
provided datn which enablad the anlenintion ot the
admocotion mans traanter coatrictentn, aund thaoe D
turn ware nped n A ninnﬂér.inn modal to predict the
pertormance ot a ocircuit hoviong 9o variaty ot

adaorotjon stagen.

e Lihie bhatow nhown tnhe predictions tor A
priot  plant tr-ent 1o som shour ot Ainery at a
anlution  feed cancentration of bh,bka nu/t, and a

noJoution ey clue roncentrablon ot wlg A/

puambe s arnmoee Viarhion varbon  uarbon Total
ot v imn !!nnnnn!:" fonding y'rocanmed Unrhou
Atagen (mIns sqrbiregyy (RS L} {ppansh ttscday) ) tpveutory
‘ (ttonn)
h J.8 xRl {6 Hw “, v ", He
'e At My s Wl v.144 W, HA
H d,0 Hiny VAL [Reied “w,1na w84
-
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agnin, thoae ARilled tn the art wil)
iacern t.he ndvantaaen -which the dencribed

jnstattatinn han aver aonventional nvntems, name t Ve

(i) shorter puip  reswdence timar and  hence

Amo (Y ar eaitipment. niaen;

BER) Hyehar  cnroom taadinds and hance reduead
et n nAmaoe ated wi th devwhat renam p!*unnnn N

.y Tocover the potit veom tLhe onrhon;

(vii 1ower creoutt inventorien ofr ocarbon, Aand

hence ltower Tnveantory contn, and

(v Mo nacanpi v tor interstaae trann}er ot
rapben . theraby eliminattog neagntive hack -
meminge. attactn. and nimpl itying plaont

nperation.
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- the suwly ot tho ‘ol

-3 nolnotﬂd oall can be An

s

\ ; 3 c
2
’An “

An \nstnuut:icm tor raoo%rinﬂ mudl,‘%aluoa

trom A pulp m.-x ‘Yeach nombion m car&m-hr' Co

puip or reem‘-:ln—pmp adaommn at
Qi,.- 2
o

romprising a oontamor heaving an ig‘l *tz uud‘_ |

plurality ot ndmrption oeua. eao

an outlet;: a aomcn diapouod
inlet and tho outlet; and hwal.
adapted to torco Liquid antdf
container via tho inlec tﬁronsh
and  out ot the outlet. tﬁhé ‘
tnrt‘.hor includiml a oondﬂib tor E

netal-laden pulp or esch lanoh uo

oaoﬁ adaorphiian oell mloctivalr

removal ot mcal-mdan aar‘aon or I

the " oell, t.ho oondnit inhoroo
lnlatn ot the oalla

rmpvxiod wleh puip or
one or move :mvpl.y win6
to the 1n1ata o:t roapoch

Ly
oonduib tor ndvhnoinn bhh

Leach aomtion’ trom oach

~.
x,‘

to a turther adsorpt;ion oall.



SN “c.‘y,
4\-“«.‘.-

WP i 4.1!1 £
RN S RS whoraln the oanduih tor udvanoi‘g
. . :§ L ?/‘4,.' P ,aq\l"r( 5 B0
s SR ¢ : mu.p or aomti Trrom. onoh boli'
bf%j ' turbhor oell 1ntaroonnooto&bhe
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