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June 4.1997

CEn1ry
375 Cbipcta. Way,
Salt Ulce City, Utah 84108

Attention; Mr. Naseem Mian
Director. Procc:ss Metallurgy

Subject: Budget Cost Estima~ fur Selective Lead - Zinc Flol>ltion Testing of a Sample
, of Grom Orc from Anvil Range Millin\; COIpoI'lltian.

Dear Nasecm:

In accordance w;th our discussions at your offil:e on May 27, 1997, we are pleased to
offer a budget cost csf:imaa, for scla:t:ive ICOld - zinc flotation resting of a Grum O!e
sample from Anvil Range Mining COl])OIation. It is our Ullderswu:ling thar rhe.se tests
will be performed UDder your direct supervision at our laboratory. We have reviewed
selected repons Ikscribing previous test werle which Ius been performed on Grum ore
by other laboratories (1.akcficld Research reports L.R. 4237 dated February 19, 1992
and L.R. 4922 dated April 30. 1997). This previous work has been used.:IS a basil; for
genentiDg budget cost estimates for the proposed f1olation testing at oW' laboratory.

The Anvil Range mill processes approximately 600 tonnes per hour of extrClIld:y fine
gnined silver bearing lead - zinc ore by diffc:rential floWion. Ore'is ground to
approximately 80 percent minus 200 mesh in the presence: of lime, sodium cyanide,
Hart SD2OO'" and Cytcl;. 341M acroph.ine promo~. Galena is floated wi1h SIPX
collector during rougher and scaVCllger flotation at a lime pH of 9--10. The combined
concentrares are reground to approximately miun.s 15 microns and subjected to three
stages of cleaning using additinnaJ dcpressams snd collector. Sphalerite is floated with
copper sulfate and SIPX at a high lime pH of 10.5 to 11.5. Combined rougher and
scavenger conce=~ are reground to approximately 20 microns and subjcetl:d to one
stage of mechanical cleaning and twO sLages of column c1eaning_

The best laboratory results nn G1UID ore were obtained in barcIl Test No. 6 which "'as
reponed in I..3kefield Resean:h report L.R. 4922 of April 30, 1997. We suggest usJng
this test procedure as the basis of comparison for me f1owion test work planned We
have used this test as a cost basis in preparing this proposal and budget cost estimate.
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A copy of re&Ults :l;Dd ·procedures for this lest is; armbM to this proposal. It is our
understmding that you wish [() investigate lhe following on a sample of GnJm OIl:.

• Repeat Test 6 to provide II baseline fur possible reagent scheme mcvlificarjoos.

• Compare the use of ZnS04INaCN mixture with the SD2OO""INaCN mixIurc
currently used in I.cad fto~on.

• Compare tile usc of ZnS04 and NaHS03 with the SD200"'lNaCN milt1w:e
CU1TeIJtly used in lead flotation.

• Compare the use of Na2C03 with the Ca(OH)2 cuaent1y used in 1ea4 flotalion
(pH 9-10)..

• Compare: lead flotation at pH 7 and pH 9 using e1111er Na2C03 or Ca(OH)2.

Derenninc the effectiveness of a carbon pn:float prior. to lead tJ.owion to
improve lead and zinc flotarion metillurgy and perhaps reduce collector
cooswnption.

Each test would Ix: pertomx:d in duplicate to determine the reprod1lCJ.lIility of results
and delermine the signjfiCJ!Dce of the n:suhs obtained UDder diffen:nt ten corxljrions.
The exact details of each teSl·will be djsCllssal prior to~. and will depend npon
the resullS which arege~ as test work progresses. All products would be lI&sayed
for Ag (fin: assay). Ph (M), and Zn (AA). We e&tinWc lIIal U products would Ix:
gew:raIed in eacll batc.b. test. although some products• .such 3B various -cleancr stage
tailings, may be combined depending upon their v.reight. Two (2) kilogum. f1m:ujon
le513 will be performed. The teSt products genaa1ed are the same as those generated in
Lakefield Test No.6, namely:

• Ph 4th Cleaner Conce=
• Ph 4th Cleaner Tailing

Pb 3rd Ck:eer: Taili.nj;
• Ph 2nd Cleaner Tailing
• Ph 1st Cleaner Tailing
• PI) 1st Ch:am:r Scavenger Concemrare
• Zn 4th Cleaner Co=ntran:
• Zn 4th Cleaner Tailing

Zn 3rd Cl.e.:mer Tailing
• Zn 2Jut Cleaner Tailing



Mr. Nueem Mi3l'l
CEn!ry
JUlIe 4, 1997
Page -3-

• Zn 1st nOlllc..- Tailing
" Zn lSI Cleaner Scavenger Concemnue
• .Zn 1st Cleaner Scavenger TaiIin~
• Zn Rougher TalliDg

We estim.:lte th:u tbis project 5hould IIOt ezcccd $20,500, mr1ndin: all analyses and
a fiDal report. Approximately 7S JciIograms .of~ve sample will be teqUi=i
for this work. These costs arc itaniml for your xdcrcncc in·dIe following table.

COS! F$Jjm;n;k [b;;mizatfgp (or SdttxiYc I C2r1 - zoo, flgA&ign Of Ami Benee 0rn

.
'f1lT... CostfT= TDlllI Cost

SnJnple~ ....d Head AmoIysct;. 1 $ 575 S 575
Prep;= ana (1) =:h 75 kg "0lZII'1c into 2 leg bo>du:s for
UlStiJI£. AM.ay head smpk for Ag, Pb, Zn, Fe. S total.
Cili1>ntioo of Lab ball mills (or PIll 74 mkrall. priDw;y 3 S 75 S 225
grind.
C'lIibratiOll of lab n:grind mills Cor 15 mic:nln 0=1) aDd. 20 4 S 500 $2.000
mit:tDIl (zinc) amrzmr;uc n:trindL U of U iiUiUiifn1'Dnn=- "Microtnc" Jl1fli<;le me :maJy=" IIIIll be I11aI..

&tcb flotaUon T<SIlDg to~ ..... Followiug; S &SO SIS.300
Duplicau: UI. 4922 Test 6 as btoe!;... 2
Cmnpare ZnS04INaCN w!Ih SD2OO"'IN.CN k<lixmre. 2
Comporc ZnS04JNalIS03 llliih SD2OO"'INaCN~. 2
Compare NalCO:l "'iItl Ca{01l)2 in Pb tIoI:Irion. 2
Campau: Pb fIorA'ion :l1 pH 7 aDd 9. 2
Iovcuill&'" efl'c:cQ"OQCSO of camoo PRfIoat. 4
Cominl:'tD"Y for addldona.1 tlOlati"" restS. 4

1 $1,400 • S 2,IlOO
TlltaI $10,500

If you have any qucitians com:eming this proposal, or wish to discuss rile project
furtber. please C<I1l. We look forward to working on t:hiS project with you, and
welcome your visits to our laboratmy to participate in the test work:.

Sinl:ereIy.

DAWSON METALLUllGlCAL LABORATORIES, INC.

.~4~--=-.... -----
Philip Thompson
Presidem



To repeat Test S but in=se the CUSO. addition in condition SLag" 2 to
600 glt. .

.-

As shown below.
.

2000 grlltm of minus 10 mesh MF·I OI'C.

30 minutes i1 65% solids iD a laboramry rod milL

Pwpose:

TEST NO.6

Proccdi=;

Feed.:

Grind:

Conditions:

~.. Added, pmno per """'" Tunc. tuinlltt.S

Ca(OHh SJmll1 3418A SIPX MIBC Grind Olnd. Froth pH
NaCN
CI:2)

GriDd 500 2.lIO 10 - - 30 - - -
PbRoughu - - - 30 6 - 1 2 !J.I

- - - - 2 - 1 I -
Pb Cone R.c:gr - 100 - 5 - 2D - - .
Pb ISla........ - - · - 4 - I 2 8.7
Ph 151 a Seav - - - 5 2 - ) ) -
Pb 2nd C1C81lor - 20 · - 2 - 1 2 8.9
Pb 3Id Clam.,. - 10 - - 2 - 1 1.5 8.8
Pb 4th Clcam:r . 10 · - 2 · 1 J.j 8.7

Zrt Circuit: CuSO. DF1SD

Condiliml I 100 - - - - - S - 11.4
2 - 600 - - - - S - 10.5

ZnRoughcr - - - 2D 4 - 3 2..5 10.5. . - 10 2 · 1 I -
ZnConcRcer 2DO 100 - . . IS . - .
HIC - - · 5 2 - IS . !I.O
Zn 1$1 C1e:aner X - - . 2 - 1 2S 1().6
Zn btClSeav - - - 5 2 - 1 1 . -
Zn211dCl_r X - · - - - 1 3 11.0.
Zn3IdO= X - - - - - 1 2 11.5
Zn4tbClca= X - · - . · 1 2.5 11.5
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l'radact wDdl1 ~'"
.. Pi $ ? bon

; 'II '" ZD 1'b 2a Z"a....;1--,.
1 Pbe-CGno: 54.3 2.71 67.4 7Jl'J 61.l! 4..0 ,
2 Pb4111 a-Tail 14.4 0.72 37.1 15.5 9.0 2.J
3 Pb 3td Cclna'ToiI 12.9 Q.6ol 22.IlO 17,a 4.8 2.4
4 Pb 2Jll1 ac.n.:.-Toil 31.7 1.58 1ll.lXl 19.3 s-s 6.3 ,, 1'tJ 1st 0 Scav Cooc H.I 0.55 7.61 18.£ U 2-1
6 7n=Cmlc 10'.0 5.J9 1.3 S« 2-3 SI.3 7Q.3 :
7 7n 4dl 0. Tail 5.9 II.l!l 139 3S Q.3 2-1 2-6 ,
I ZnJtd 0 Tail 6.9 Q.34 3..&8 27.5 o..s 2.0 2.4
9 7n 2nd CI Toil 16.1 o..BO 3.14 18.1 Q.9 3.0 3.6
10 :zn I..C15caV Colle 14.5 0.72 2Jl8 16.8 0.7 2.S 3.0 :
II :zn Lst C Scav Tail 171.5 &.S6 LUI 2.S1 2.9 4.5 S.5
U Za T",' 1559.1 77.16 Q.38 Q.65 10.0 10.4 12.6 ,

l!=!(alcl 2002.4 100.0 2.96 4.ll4 IlXl.D 100.0

1·2 Pb ltd O=rCmlC 3.43 6LO US 70.9 6.3
1-3 Pb211dC1e=Ccmc 4.oR 54.9 11177 7S.6 L6
1-4 Pb 1..c.=Cone 5.66 . A23 12.79 81.0 14.9
1·5 PI> I'" CI Ccmot- a IC\V CaDc 6.21 ~.2 13.31 82.4 17.1 :
,..7 ZaJnI 0.0- 5.49 1.11 53.36 2-6 60.5 72.9
~ ZD2Dd a. 0-: 5.8J 1.6 51.83 :1.1 62.4 7S..3
,..10 ZlllsiCI Co\IC 6..64 1.7 47.74 3.9 fiS.4 7ll.9
6-11 ZD Zn 101 0 Couc..sc Couc 7.36 1.16 44.70 4.6 67.9 81.9
,..12· 7nRDC_ 15.93 lAO 22.D4 7.6 72.S 87.4
6-U ZIl Feed 93.79 D.S3 ~ 17.6 82.9 1lXl.D ,

;
11·12 z,.CambTaiI MA3 0.44· Q.84 12.9 IS.O 18.1
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