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SOUTHWEST EXPERIMENT STATION

PARTMENT OF THE INTERIOR
BUREAU OF MINES

% ¢ C/
t(\ NITED STATES
DE

TucsoN, ARIZONA

X OFFICE -
REGION 1V

W @/\ AUG 2 0 1951

RMAT ' v BUREAU OF MINES
ALEVAIL , ’ DENVER, COLORADO

Box 4097 , A -L_&T‘w_‘ e
UNIVERSITY STATION Q a/(_.y/ RLGIONAL DLHECLORS . Augllst 17’ 1951

ety

Memorandum to: J. H. East, Jr., Denver, Colorado

From: J. Bruce Clemmer, Tucson, Arizona
Subject : DMA-1109; San Miguel Copper Project of Messers. Morrison
and McCoy

Drafts of the Metallurgical report and the consolidated summary
and conclusions of the engineering and metallurgical report, with recommend-
ations, have been turned over to the DMA group for final typing.

We ran up against some analytical difficulties which delayed us
a couple of days, but the report should be in your office by mid-week.
M

‘Bruce Clemmer.
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UNITED STATES
DEPARTMENT OF THE INTERIOR

Arizona—New ‘Mexico Branch BUREAU OF MINES
e . TUCSON, ARIZONA
N Mining Division

Region IV

U AT A R
’ Box 4097
UNIVERSITY STATION

June 13, 1951

Memorandum

To ¢ Paul T. Allsman, Denver, Colorado

From ¢ Chief, Arizona-New Mexico Br., Mining Div., Region IV
Subject : DMA Docket 1109, Morrison and McCoy, San Miguel

Mine, Sandoval County, N. Mex.

I don't know whether you have copies of the reports
in your fiies or not but I examined this mine in March 1945 for -
the Smaller War Plants Corporation. Metallurgicél»tests were
made on the ore by the Rolla station of the Bureau. I don't know
what Morrison and McCoy want but in 1945 it seemed impossible to
make a profit by 1eaching‘the dump at the mine.

As Mr., Zimmerley may not have the results of Rolla's

tests I thought that I should remind you that some tests had

Y

Walter R. Storms

been made on this ore.

CC P. T. Allsman
C. A, Anderson
S. R. Zimmerley
Je+ B. Clemmer
DMA 1109
DF
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_ UNITED STATES
DEPARTMENT OF THE INTERIOR

o
Hing Dy, BUREAU OF MINES
D Sion
Qo chd
OFFICE OF VFL;‘.»,J. " REGION IV 224 NEW CUSTOMHOUSE
REGIONAL DIRECTOR ) [ }" :.l, DENVER 2, COLORADO
‘ “Uspgy
1 Denye, (? Uiizy
v -0401’6.:10 June 5, 1951
Memorandum \
To: YP. T. Allsman® S. R. Zimmerley

Charles Anderson
From: DMA Field Team, Region IV
| Subject: DMA Docket 1109, Morrison and McCoy, San Miguel Mine,
| Sandoval County, New Mexico
We are enclosing the brochure of Mr. John C. Morrison

of Morrison and McCoy, DMA Docket 1109.

This docket does not require geologic information and
the memorandum is sent to Mr. Anderson for information only.

You will note that items three and four relating to the
manufacture of sulphuric acid and the leaching process are
for particular reference. Mr. Zimmerley and Mr. Clemmer will
investigate this part of the application and submit thelr
reports with Mr. Allsmen's report.

The broéhure‘is sent to Mr. Allsman for handling.

. H. East, Jr. 5//7*\\

. ﬁ"g)\ A. H. Koschmann B
Attachments W |
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MINING BIVISTON . o
Twmay 0 paywo,m
Re: DMA Docket 1109,
. San Miguel Copper
- mine, Sandoval '

' County, N. Mex.

M. Johd C. Morrison
,c 00 BOX 6 R : .
'Hy dea.r Mr. xerrison. - |
‘ In regard tu your and Kr HcCoy's applm;uon for a nnw

. 1oan under tbe Defensc Preduetian Act of 1950 (m Docket No.

ERe 1109}, \fe nll han a minmg engmaer (yr. Brnton c. Brom) m '

) Albuquerque tomrrov xnght or 'rhursday enroute to the San Migucl

mine, o R

M. Brovn wxll phone you at 2-9531 vhen he arrives in’
-Albuquerque. . As he :u drzving a new jcep 3tation va.gon lus -

c prog,reas vill be slow %0 he. nay not arrive before Tbursday noon.‘) .

Sincerely yours, -

o . Walter R. Stom, chicf
‘ ; /”.' - Arizom—ﬂew umco Branch
L CC P T Allsman o
J. B. Clemmer:
- C. A, Anderson
~ DMA 1109

v WRStormééfrfj i






e do G Morruon o
Pe Os Box 6 e
' Albuquemquo, mw Mexlco .

a I)ear Mr. Morrisone

R ’rhis aclmowlodgea roc;af b
1951. with & copy of a letter f '
Dz,v:laion. regarding Docket Ho. DNA

~ofyour letber dated Juné 18, . -
o Direstors Supply.

o : m brochure relating to Jouxr plication has been- sent
" to the field, and it is uy understanding that the investigation
is in progress. this week or will be in progress. nut weok. We will '
do all we can to expedite the examinatiom R } o ‘
L we are returning herewi‘l'b the letter you enclosed trom RN
: Tommond_-_. . o . :

Enclouurel S

AR 'nu ?110/
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_ UNlTED STATES ‘
DEPARTMENT OF THE ]NTERIOR
' . BUREAU OF MINES '

EAST FIRST SOUTH STREET N
:‘“ ‘\ALT LAKE CITY '| UTAH L
\ - 7 June ui,, 1951 '

CAle Mail
Special 3elivery

‘I‘o B 3. CIemmct, muaw:ums. 'rucson. Arinm

. From: S B. zimmerley. !uteuu of Minel. Salt m City. Utah

P’nrmant to mxr c:mvenatian hem ye:tcrday whereby it
. was agreed that you would investigate part of the application refer-

- ring to items 3 and 4, 1 am submitting the following itema !or your.

~ assistance in pcharing the remt o

I. N“RB 146, Morrisan m& McCoy. P.O. ﬁoxb
' ' A!buque:que. New Mexico '

N _ Report on Fan Migaﬁi Mine ptepa.red b* the
: Division of Mines, State Bureau of Mines and
Mine:al Resources, Socorto, New Mc:ico

3. . A list of plant eqaipmcnt

4. Copy of letter fzom Tqm Lyo:x to .! H. Ent.
. dated May 33. 1951 : : D

- 5. t:apy of letter fmm Tom Lym: to .}‘ <. Mcrrinon.
e Albuqmrq«se. New. Mexico .

- 6. (35;3# af letter dated June 7, 1951 i:cr* Ansmm to
.. Zimmerley transmitting the request for review
by the Metallurgical Division
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, UNITED STATES
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C.

May 28, 1951 =
Re: Docket No, IMA-1109

Mr, J. H. East, Jr.
224, New Customhouse
Denver 2, Colorado

Dear Mr, East:

Mr. John C. Morrison, of Morrison and McCoy, P. O. Box 6,
Albuquerque, New Mexico has spplied for a production loan in the
amount of $36,500.00 for the purpose of "installing a copper leach-
ing plant on copper mining lease to recover metallic copper in place
on dump", at the San Miguel Mine, Sandoval County, New Mexico. Appli-
cant intends to make his own sulphuric acid.

Bureau of Mines reports of April 1945 and June 1945 indi-
cate 25,000 tons at .82 percent copper were available on the dumps
at that time; that oxidized copper was not recovered by weak sulfuric
acid leaching of the minus % inch ore; that a grind-leach of a minus -
4 inch composite of the ore recovered 86.6 percent of the copper.

Will you have a Field Team make an examination of the pro-
perty with paritcular reference to the following:

1. Tonnage and grade of ore remaining in dumps.
2. Possibillty of ore from existing workings that were caved
in 1945, if now accessible.

3. Feasibility of applicant's process of manufacturing sul—
phuric acid end his estimate of costs.

4. Feasibility of his leaching process considering Bureaus'
findings in 1945.

We are enelosing the application and engineer's report sub-
mitted by the applicant; please return these with your report,

| Very truly yours,
O%Vu W (o Zor

Tom Lyon, Chairman
Coordinating Committee

Inclosures

L





Approved by:

Member, Bureau of Mines

Member, Geological Survey
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UNITED STATES
DEPARTMENT OF THE INTERIOR"
BUREAU OF MINES

Mining Division
Region IV 5 : : : 224 NEW, CUSTOMHOUSE
' DENVER 2, COLORADO
August 29, 1951
Memorandum - .
To: DMA Field Team, Region IV

Froms Chief,. M:l.ning Divisicm, Region by

Subjects Final Report, DMA Docket 1109, San Miguel Copper Project ,
Nacimiento Min:Lng’ District, Sandoval County, New Mexico

Enclosed are original and seven copies of the. above, _ e

report. We agree with the examining teem that the .epplication

ot Kq

Py T, Allsman

be deniedo :

Enclosures





Mining Division

Date Rec'd.
. N oo 40
® UNITED STATES AuG 22 1351
DEPARTMENT OF THE INTERIORUREAU OF MINES
Arlzona-New Mexlco Branch : ~ BUREAU OF MINES Denver, Colorado
SRR RO BRI R E . MININD BIVISION TucsON, ARIZONA
UNIVERSITY STATION ‘ ~ ’ m!ou-;v_ ..
Memorandum o August 20, 1951

To : Paul T, Allsman, Denver, Colorado
From ¢ Chief, Arisons-New Mexico Br., Mining Div., Region IV

~ Subject: Final Report, DMA Docket 1109, San Miguel Copper Project,
| . . Nacimiento Mining District, Sandoval County, N. Mex,

! Enclosed are original and 7 copies of the section on
Sumary, Conclusions and Recommendations by J. B. Clemmer and
B. C. Brown of the Bureau of Mines, and the Metallurgical Section
by J. Be Clemmer. Thé section on mgineering by B. Y. Brown vas
mailed to you on August 9, ..

I believe Mr, Zinmerly asked that this report be sent
directly to Mr. East, but Mr, Clemmer has requested that I mail
‘ it to Denver, hence it is being sent to you. _
" I believe Messrs, Clemmer and Brown have written a
ery good report and heartily approve it..

The brochure is attached; also lease agreements that

were wanted by DMA Washington.
Joatle P MPrnt:

_ Walter R, Storms
CC P.T. Allsman (7) -
.. vo Andcrson,, .
BMA 1109
DF

- -






P UNITED STATES
| DEPARTMENT OF THE INTERIOR

Arlzona-New Mex1co Brandming DivisionBUREAU OF MINES

IS )t Red'd. MINING DIVISION
UNIVERSITY STATION .
AUG 15 1951 REGION IV

EUREAU OF MINES
Memorandumlenver, Colorado

To ¢ Paul T. Allsman, Denver, Colorado

TucsoN, ARIZONA

Angust 8,1951

From ¢ Chief, Arigona-New Mexico Br., Mining Piv., R,gien IV

Subject : Engineering Report, DMA Docket 1109; San Miguel Copj)er
Pro ject, Nacimiento Mining District, Sandoval County,

N. Mex,

As requegted by Mr. East in his telephone conversation to
Mr. J. B, Clemmer this morning, we are enclosing original and 7
copies 61’ the Engineering Report by Brinton G. Brown of the Bureau
of Mines., No geological report has been made by the Geologiéal )

Survey as Brown visited the property alone., However, a Met:allurgical

Report will be submitted by Mr. Clemmer within a few days.

This report has my approval.

, Waltin o>

- Walter R, Stoms

CC P. T. Allsman (7)
C. A, Anderson. .
DMA-1109
DF






UNITED STATES.
DEPARTMENT OF THE INTERIOR
~ OSCAR L. CHAPMAN, SECRETARY
DEFENSE mm 'AmuNIsmAnoN

RLPORT OF HAMINATION BY I“IELD TEAM
REGION IV ‘

© DMA-1109, San Mi guel Copper Project

( District, Sandoval Co

~ Jo-Bs Clémmer, Het: iiurgiit, ,
- Us S Burcau of ninu

B.. C. Brewu, Mining xngimer,
Ue S, Bureau of Mines

 August 1951






 SUMMARY, CONCLUSIONS AND. anfmnmfﬁs
By,’p Be Cl!mer md Be Co Brm i

, ‘rht copper Cmdity Oemitt« of the Bafmn Pﬁnerals Adninis—-

tratien rcqucated that thc Field Tcam, chun , uko an anmina.tion

,“ the bm M:mul mine, Sandoval Ceunty, N. Hex. s with particuln‘A
| refermc to the follwingx |

1.  Tenuage and gradc ef ceppcr ore rmining in the
. dl‘lp’o . .

2. _Peuibuity of ¢bta1ning ore from. oxisting wrkiuga
that were cavod in 1945, if now aecuaible.

- R B Boanbilx.ty of appliemt*u pmua of manufacturing
sulphuric acid md hzs ntimto of costs,

4. .Fguibﬂity of the prapoud luching prece::, eensidering
© - the Bureaus! ﬁ.ndmgs in 1945,

. ‘rhe Su: }hguel is a 0. yur ald minc with a rtportad produeticn 7
of 4, 200,000 poundc of ccppcr. ’ngh—grade chalcocite cecurring, as

- fossil rmins ef. tuea was mined in early cperations. Thc ‘mine Las | |
o b«n idle since 1900 exeept for 2 few years oporatien prier te 1920

' vhcn it waa shut dm as a rtault of the low pr:.ce of cepper.

Lnnu ot‘ thn propcrty iuvc applicd fer a $36,5M 1em for tho

-“purpou of "insnlling a ¢0ppcx- lcaching plant on tht eopper mming
: ‘luae to recover motallie éepper in place on dmp" In 1945 a uimilar
: propeul m mde md tho Buuau of Mines found that the cut of |
haehing cpeutien oxeeeded the pouiblc x-eturnn t‘rw the ulc of the

_”.g:epper., e

i/ Metlllurgiat, Snuthwect nperimm: Stati»n, U.3. Buroau of Ainea.

. __/ Mining Lngineer, Arizena-New Mexice Br., mnmg Div., Regien xv, ,

VoSo Buruu ‘of Mines,





On July 12 and 13, 1951, ﬁ. Ce Brown visxted the proporty, o
neaaurtd and umple«d the dumpa and ducuascd thc propoul witn ,john
C. Merrisen md J. B. McCey, 1esaeea. In addxnon to a wo-ton per
| do.y 1eaching cperation thoy intended t0 inutall a sulphuric acid
E plmt at Sulphnr Sprmy, No Mex. and mnufacture acid for the

oparation, Cencurrmt with the luchmg of thc dumps it was pro-

peud to epen the mine md rmovc my ore in sight. Funds for mining
would be available enly if a profit vas made of the dump leaching .
v'opemtion. Aftex- the dump mterul had been exhausted the applicants |
| oxpcctod %o centinue mning and 1uching epcratiam :hzdefimtelvo B .‘

As the mine is inacceanbh with ne oro bleckzd out there iu no
avideneo to wbauntiatc the #tatement that productim of 200 tuna
per dagr could be made fron the mim. Indicatmns should not sncourage
‘beluf that any mctamod mining oparation eould be minta:mcd. How=
ever, in v:i,nr of the fact that the minc was siut dom in 1921 as a

result of the. lw priee of eepper 11; is probable that the minc was

et “rked eut, The mine ’h““ld be OPened and the wrkinza examned' o

to detcmim whether any mineable oro murvu rmin.

l‘or the purpose of gnnting a 1ean, only the dump matorid can
".he considered. Tomxage meaaured in the dumps is 22,200 tons with an
averaga gradc ofl. 59 perumt copper.- Much of the nineral is in
‘aulphide fom not mhl. te leuching. The zrade of sulphuric acid'
' soluble copper is 0 74 percmt. At the rate of 200 tons per day the
| dumpn weuld bn exhausted in. wm days. |
v It i: beli.nd that thc applieants havc grcatly undercstimated :
| ,the.eapitd rcquirmnts. anr, buod on thtir figures t:he cost

| . of produeing eappn‘ from thc dumps veuld excced the returns from tho





' .salc of «ppcr by mre than $3 per ton.
Altheuh t.ha nixod o:ddc-suifida dmp on cen bo proecsm by
-ﬂentim md mlfnr;e aeid lcachmg to umer cbom 94 pcreont af

‘the eomm-, ‘the . procua is m mwlwd and exp.mive te gpply to

| the 332,000 w;s of dmp ore. -

~ The plan u propucd by Hum. Hminn and Nccoy for rocwtring :

o _ cmt ctppor frem sul!‘urnza aeid lmhing of Sm Migml dup oro in
et mmmiemy feuibh._ m loan lheuld bc m«. R
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} , ‘ INTRODUCTIGN - A
. ‘rhia report discuuex tho mtallurghal aud cecm-ic loputi
ot‘ a plan prepesed by John c. Morriun md J. Be Mccw .r Albuuucrqm,
A N. Mtx. ’ for rccovering mmt coppcr from aeid Inachs.ng of dunp 02'0
‘st ‘the hn M:l;uel aino, Smduul Caunty, N. m. Heurt. Mim
;' and MeCoy, aub—leuu of the. propcrtr, applied for & pmductim lean
of $36, 500 for )mhau of equiment md cmtruetion of an ucid
’lakins and luehing plut. A t‘nld ennim.tion vas nqmuod to

, detenune th- tcnnagc and ;ndc of ere rﬁai.ain; in thc &\mps md the

fusibﬂity of thc proposal. - L _ |
i | Mr. Be- e Brmm, Min:h\;‘l.nginur of ﬂu Burnn of uinn, vipited :
' "tho propmy in empmy \dtb }ienr-. Morrim and Hccey to obtain
| 'admiml infmation on the pro:pual and to measure amt semple the
nine dumps, As tho prcpoul includu een:tmtim oi . plant at
: " Sulfur Wingt, N. “cx., te ukc aeid fran ln-grade sulfur roek,
vﬂr. Brm alse Yilit.d the aulfur dquit md obtuntd unplen i'er
: annlyua. n ' '
| Mr.. Brum't engiu«ring rnport, 1n mmuy, hdiutn that tho
o _San Miguel minc dunps mmn mc zz,ooo uas of mixed endc-nlnd-

" ore assaying 1. 59 p&r«nt eopper. As tho peruh of tho ninc m ,
PR uud, ne cxvminatim eould bc mdo ot thc underxrtuud working,i. B

B vhﬂe it seems pmbabh that tho mo vas net mrkod sut, no upleraury’.'
tlﬂlling hu been dome and it wa.s mpouiblc te min.tte the ruernt |

‘“gf nino ere. For the purpau of grantin; a lm, tho only o,uurod ore -

4.






on th- sulfur depnit at Sulfur Spriusa, it: aise could not be

'utinatcd. ] e : ,
T Btcmu of thc amll tonnag: df ulur-d ore mi tho unccrtainity -

o o!‘ a. sourco of aulx‘ur, the appucantn' propoul does not uppur

attrwtivc. Motallurgienl tuting of a commitc of thc dmp ore
| ucm umm‘ranted hswevex-, to dqtcmine the fusibﬂity oi m yroponl. ‘

“ ;Other nctheds tor remcring the ccp;cr also wrc invuti;at« te

" obtain. prelmmm data which could be used in reaching a deeision as

~' to wbcthcr tr mt further axploratim of the m:lne uwld be juztiﬁod. N
| T Paonumm PLAN | |
'rhc phn prcpoaed by Hesm. Dhrrim md Ma(by 1nvolvea Iueh:ln;

'vzno tons’ of tﬁmp ore pu- day nth aeid mde frem lwgradc sulfur rock
| wnd te recover the 1¢ached eopper by cmnutim ea tin caus. A].thou;h o
detai}.s ot‘ thc plm wm diwumd in Mr. Bremn': en;im.aring ropcrt,
'}a fcw rourkl deing ncid makm may hely te elarify tho p-opoul.
- _while sulfuric aeid oan bc udc from aulf‘ur dioxida by ea.tdytie
- exidation mthedn , the applicmts apparcnﬁy innni to nke aeid by

o the mere ample method of abmbm suuur di.xidc 1n utom 'rhil_ |

, 7 Oldrigh, C. L., Koyu, ﬁ. ‘Eay aud Ho.rtmn, F. 8. ¢ Pucutlm cf
Ferric Sulfate and Sulfuric Aeid fmnnouter Gas. AJ.H.E. '
- Trans., Vel. 73, 1926,
Ralsten, 0. C, and Maier, C. G.: The Ferric Sultnco - an
‘Acid Process., U.S. Bur..ef Mines, Bull. 260, 1927,
- Keys, Ho E. and Travaini, B.: The Autoxidation Pmeua. Water ‘
. Werks and Sewage, Awgust 1945,
Knpaeok, Carl and Clemwer, J. B.: Sulfuric Acid from Sulfur '
Dioxide by Catalytic Oxidatien in Mechanieal Gﬁla. A.I.H.E.,
- San Prmei'co meting, Fcb. 1949. ' _






procedurs would ',mmw Father than mulfuric sotd, A8
mlfurcus acid 1s a weakly innimi acid, it is net well mltod I&r |
lquhiug eomnr ores, Later teus will ahw that diauhxtiu of
~ the o:udn is almr and less euplcu thm vith suifwric acm, and -
'3 hrn ncess must be uud te diucln and k«p the copper in welution,
the ma is umstable and st Be kept and frensperted dn tightly elesed
funtuinm. The idex of nnkinz tulfm uﬁ ut MM lpﬂux and .

' tranmrﬂng it m 60 nﬂu u a liuhiu plmt tt 14 thm \nuld
_net be mtieﬂ. ‘ B AR
o altersative is to ulu slfuric ueii at La Vewtans iy utalrue
| ozidatim mhud. Mditimd owe. mﬁ aulfnr wuld han te be- iomlﬁpd, ‘
 hevever,. mm this weuld be feartble, An smn por day um plant
| rcquirod ter thi m—-tm m day lmhm; omtin !m'ld mn mut
‘_ sm,m, or ma thu the mtire lm muma in the a"liution.
N mmtmmu TESYHG OF m
A msiu of the ehnp tro was ;rmru m utdlurgim tnt:h‘ B
by eubiniag an of the auay :a@h rtjuti vitheut ragard: their
, ‘Nlmtiw wighta. !‘ha «muu was somewhat higher gradi thm 'y

E  ' woizhtod awrage of thc dmy: and 1t assayed 1.9& pereent tdnl «mr,

0.85 pormt mlfido «pper and 1,40 porecnt oxido copper,

o A pctrura)hie tminatiﬁm uhmd that tho m il an mknis uvld- '
B '1»1;«0 in which tho emnﬁng material ia uleitc, ehalmstc, ulaehiu,
' amite, hmt:lte, and muﬂc ;rdu of mtallu «m, eonnite, -






ohrymna and urbomeuul murialw ‘The un)lc alu mtniu feld~
IW and elay nhm-ah frem mthtring oz thc tcldam. rhc xan-
J hutiou indiutu that ;riu&in; thb ora to pua 100 mah muld

...m“m the cm«cito and a lartd mmthn af the umr wbonam..

W

A nunbcr of bctth lueh:mg enta mrc ndn on the &up ore to

dﬂ:tnﬁnc the wppcr mraetion md the acid mmi por pm of
keomr extracted, | 'rho ore wu nm-eruam in ro]}m te put 30 ek |

o md leached with «u«ntrated aulfurm acid. Watin sests also
mre mdc using #ulfurie aeid Qf a.’mﬂar ttmgth as tho liﬂvhnt. o
'm. results of the tnta are umrim in ubh 1. Iuelmiﬁ alto , |
arc data cbtcincd for luehing a uﬂing rrm ‘the ere after ninctiﬂ)- -

’ ﬂttaticn of the ehal«citn and calcite, 'mc nematim of thu

" mduet will be ducribu laur. o "

'rhuo tcm: ehu*ly imctrun that sulturm aeid il not cf-
, ,twtiu tor lmhing the ox-o or taﬂin‘ at mwh@rin pﬂuuro. As\ |

‘the aeid 1; mtablo, ;v-luuon ot mlfur dh:dic wemts in part -

| ~tor the hi;h aci:l eonmtion; autim duri.ng luchiu heruus tho

| 7"'conmption. To be effective, leaching, and thickening =i t4leratien
ot the lueh undma mld htﬂ te be «ao w«r muurc. ;m ,

thon eomr sulfite wali mdoubtcdly )neipnato unlen a lqrge excess
. of ucid vag uud. In thc uata o thc ore, ealeiun sulfite npursto&

- _in the pulp md fﬂmtin of the ruﬁm was n slew tho.t wuhiu by
_dnentaticn was neennry Littlc it any ehulmhc was disselved
lv the snlfmus aeid, Luehiu with mlfmu: aeid does net anly |
o thomuiml eres, | |






R e T e _:_NN‘ aotd
© Leash. Str-ngth : Aﬂ&m.wmm ﬁs.h.&s.gducn Extraction = Consumed per .
"Iezé. - Line ésis!. __E&._. asm m - #m, Percent = pewndef Cm, . -

Coret 1 Hr. »’-;'ngso; . %6.4  90.0 ffj 640 940 L.62 . - . 7.8

Core .zi Hr. BpS0; . S6.4 . 180.2 . 128,00 | 95:2 - 1.8 6.3 - 1.5

Ore - LhHr, Hp%0; . $6.4 . 90,0 79,4 . 97.2 1,79 . 108 - 18,9% -
i Ore . L Hr. HpSO, 0 52,2 125.2 . Bl 96,2 0,59 . 709 2.9

Lol ko, snz 88 | e %S 0 8 39

- Tailing 1 He. o “2503545 76,2 T 486 969 0,687 T 49,3 Sam T
' Tailing 1lir. Hg30,  $2.2 1042 | 63.2° 9,0 0,07 954 2.6

11‘:111::; 1m~. - HgS0p 52,2 73,8 6.0 - 96,0 000 - 926 - 2.5

. 3 l'ulp mateé dm-ing 1eaehing; gym nparam fram prcpm liqmr
T coppcr sulfits separates f.m pregnant liq:wr S , o





4at Mdopnut.

Sulfnri.e aet.d haehmg of the ore a.ud taﬂm ;in an Qxcollmt

\ﬁ'muetm of the aeid-vtﬂublc ewpper The eoppcr eontent of thn

| luoh rn:ldun agrnl wcn vith tho eoppor sulﬁdc uuy o! the .
- :fmh.ﬂ Sdcetiva ﬁotat:mn of mlﬁdn md u},eite frem the orc,
| ;fanmd by leashing and emmion of eopper fm the tailing Wuld | |
. be w1 idnl flovshest if mugh m eonld be dtvclepid to justity
’ aueh '3 plmt. Lueh-proeipitaﬁm—ﬁeutm aln might bc appnemh
o to lmlino em but this me-n is nill in an mimtd stap |

Ea-:wm

A nmhw of cursery . ﬂetution tnts wera udn on ths ore 1:¢

| ,-dotnmim tha gmdc und rcmery ot eonmtrc.m from ulec.t:lu and |
© bulk fltution ef the oopper nnmu md ma«. R

" The ruulta of an aw-u;e mt mdo on the ere m‘ to pass

' 100 mesh in an ircu rod nj.ll are givoa in 'rahle 2, ‘l‘hn chalemiu
B wu ﬂutod with mrum erwd mnut ass follmd by ﬂot-
. 'a.tm of thc mluhitc and asm'itc with burim Gymid reagent 434,,





ionaf s ﬁd”moxid 8

 Tabte 2 - galactive

‘Sultide k. Conc 2.1 . 23.34 B.49 3L73 86.5m 13.4° w1
oxide R, Case. - 2.3 - 1,23 29.93 3.16 5.0 SL.6 3T
Tailing' - ' _95.6 J.’.-Qi 0.4 Q.54  _8.5 35,0 §7.2 -

| . Cempewite | . ;l-jfioo.o éo.ss 1.332 1.89 1000 100.0 00,0

Pounds pcr ton of fead

- :.,:_"‘\‘xiggmi: '.f*’--f_‘ Rod mn . sulfide . - Oxide

- Am. Cy. 435

oo e, ’~

Cond. Roughgr . cend._, Reugher R

. ‘ayim:cd lm E 20 - L g e e

. A‘. w‘ B A"": ;‘ " . : ’ :. 0.05 .o o e
| o e e 40 e
 Frother 70 . . o 0.02 IR ,o-,qz

| Time, min. B T e |

B _’:Flota.tion ef tht chalcocité was ymt, but only m of the oxide eOpp-r
e vas. Tecavered. !ie methed as yu has bcen &eviud tor good fuutm |

o .fot oxidiscd eoppcr mincrah._?;;;,,_

In anothor tut, the ahulcociu, asuritc, and malwhiu vcro L

ﬂeatod 1n & bulk eoncmtuto usinc rngcm: 425 as tho connur. rh.

L reaults wro almoat 1dontical ta thcu of uleetiu flutatim and m

. recorded in tahle 3. 'I'hc rungher coacmtratc m of acmtuhle zradc SN

R ’:wmouc clmms and eontained 73.4 permt °f th* tml °°PP"‘- -






'Wt.'

SR *g“g R pgre t
‘Preduct - - Sulfide Oxide ..m _ﬂ.m %3& Ietal
" Rougher Cedc, 4.5 12,87 19.39. 32,2 192.4 64,6 73.4
 Tailing . 95.8 ..949;! 0,80 - 0.55 ' 7.6 < 384 26.6
Compezite . 1000 - .53 1.35 1.98 1000 1000 100.0
cod o - R Poundspertmoffeod o
Reagmt ".‘._o_é..am - Londitioner = Rougher
© Hydrated lime SN T o T L
. Am. Cy. 428 e 40
Frother 70 S © Q.02
L 108 10.3

CE e
' Althoug)x the flotatien tuts mr‘t of & yrelium:ry nature, thc

o results o.rc indicat:wo of what ean bc cxpected by finc gri.nding and

; ﬂoution of ‘the dmp ore. The eoppcr rocwery by ﬂotatian or- sulfuric ;

acié leaching are about the me; m 1eachmg, _thc sulﬁdu aro 1ut,

| :hnd in rlttatun thu chrymclh and part of thc amritc md mlaehite

o «are hat.

Flotation of thc sulfidu and acid leaehing of tho tuﬂings

te rceonr the ‘oxides woulé be nceeuary for u high ecp)cr movery.

 Pletation of the calcite mo woula be necessary en high-line ores to
o n:mimim acid conaumpticn. Althou@ the smnplo of dmp ore. cmly con- |
o ttinod about 2 pcrcont cgluita, a nlecuu ﬂotatim tost wu nadt

. to rccover t.ho chaleocito R rejeet the calcitc, and proparc a, taﬁing

- 'fw luchmg 'rhe result; of :ueh a tut are reeorded in table 4,

The. chalcocite mugher eme.ntrate waa of acccptable grado, ’nu

. , “caleitt rn;ect after clcaninc stm eontamad about 0.6 porcmt e&ppcr.‘ :

B ‘rhe ealcito middling and ﬂotatibn tui}.ing wera eanbined with amﬂar






o pnducts frmn other tuta to obtain enwgh mteriul for lmhing o

‘_ oxpcriuntn.

S edcu‘latcd distribution of. uplm* in the flotation aud lmh pro- |
. ducts buod uan thun dau 13 as hllowt: Pt o

wpper i.n mli‘idu concmtrate
o Copper in lcaeh quuor LR

Totq

o Ooppar lost in caloite rt,;net
B B R hwh rcsidue

The lcaching data a.ru ineludcd in table 1.

l‘ho

4}..9 pcremt‘ |

. Composite

"'."Prodino‘t -

Suh R. Gonu.; :

Calcite reject

on middling
Tailing

"":Re'g” eat

. Caustic seda -
-+ Sediwm silicate
..~ Ethyl Xanthate
.. Trother 70 . .. - . -
~ Oleic acid L .

e 'nm

1000

207 @ o
‘8.1
1100

| .

30. o
S0.IL
0.10
..?49.5. §
063

10. .

4.9
.5

4.5
1000

002 - 0.02
o 0,24
2.5 "‘Jis e

_H“w. 102 1000 9.7 . 10,0






. smmnt AND oomwsms | |
Hetnllur;ical teat: have dm::strctod ‘that tho san Kiguel ul:od

’;oxidu-aulﬁae wpp-r ore is not mble 0 luehing with :ultnrom
- aeid. rlm exide coppor uiacrals a.rc ltta.ektd slwly and the :ulfum -
hardly at all, u the osid :l,s unstablc md quxim’»m uﬂ,’ leyhm, .
| -thieken:bax and filtration or mhing of th-'uiihm would have w0
" be MQ :ln a clond :ystln undax' prusm Enn then, the wpp«r
rmvory wnld be low; thc chnlmitt and prceipitatod eopm mltide |
| mlﬂ report in the lessh nmuo. The plan ;mmed by Messty,
Merriten md choy tc nake aulfnrou: weid and lmh the dmp ore m
'plmhtmfouiblo. R | S
Conplmntary tcttt hn.vc dmnstratcd that b\dk ﬂaution of tht

coppir n!mrlls or sulfuric aeid haching of the ore will r«wvor a .

L Mttle cvcrt'm pqrcmt: of the eopper. In icmhinx, the mz:{ides

: m leat, and in ﬂotatim thc ehryweona and pcrt of t&m umr
_carbomsu' m lnt. Flata.tion of the aulﬁ.dcs fqllmd by sulfurie:
: aeid lmhing of the ta.iling to mraet tha m:idm eapper for euwnt- o

- ation mld reeovor abeut 95 pcve:nt of tho total upper. Such a

. B flew sh«t wuld bc idul J.f lxmugh mine ora wum bc dmhpcd to

- jum.fy the expensive plant that weuld be required. shauld later v

| .emplcratioa of the uim dcvclop a mbstamtial tonmzc Qf copper ore, |

o ‘more cxtm-ivc tﬂting of rcpmscntative nmpht uwld bc n:‘ranttd -

%o deum-inu the Dbest embimtion of mthcd; for ummic m«sin;,

oi’ thc m.-





- S \,  amconnmunArxons A ‘
Althmuh tht nixed oxide—aulﬁdc iump oro can bc pueoued by

.‘ﬂot;tion and’ mlfurie aeid luching te rceuver abmlt 84 perecnt ef'

'“tho cobm, tho pmeon :ls m invnlnd and txpenain te wply ta oy “

o v.-the 22,000 tmn of dwp ere. e

| ’Ihe plan u poué by Meam. Merrinn and Mecey for rc- B |
ewering eumt ceppor fran culfurm acid hnehing M San Mi;uel ‘  :
. dmp ore is net mmnumcmy msme, 'rh. lom ahmld be

RS dcnied,

o
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S n mRonucmx o |

Thc Mame Minerals Adﬁinismtim Fielé l‘wn, Rogion IV, |
| reqnoatad that an exanination ba m. of the San Miguel mine, smdmx
County, ﬁ, Mu. Lemea of the yroporty apyliod for a 336,500 loan N

. ‘.for the purposc of "hsulling a oopm luchin; plmt on the copper
aiﬁing lme to' ueom netallic eoppcr i.n plte. on. dw Tla minn
s vmm on Jnly 13 and 13. 1951 by em writer who msum md =
‘l vnlylod tbn dumpc and obuimd adﬁitioml Mcmution o the hwhin;
proponl He wn accoqaa.uiod hy Jolm c. Horrison md J. 3. Mc(:oy .
of Albuquerquc, N. Nex,, 1mees of chc mprty and upyuwnts for .
the prodnction loan. : 5 , i , R
Thit proporty wu mmined by minnra ot the Burau of Hinen ‘
qn 3.945. At that time J. G, c1my, who held a lease on tho san Kiguel.
B .aypliod for a loan of $15,000 to "pnrchan md :hutlll equipnemt in ' '

- ‘_“’ordcr to leach the 912/ wine ampc and obuin thc oontumd aomr*

- ,Aceordm to a reporc "ﬂu cost of thia loachh:g opution am to _

‘ be highar thun the poniblo Muma tm the ulc of tlw roaulunt
' ccppcr" Ruulta of mullnmtoal tosts wre wuuriué in 3 roport

a3 t'ollmx "'l'lxa uldim e-mm' in ore fm iw; of the San Kiguol

" mim was. mt recmrod !:y mk au}fnric a.-ci.d lnehing of the mimu

g _f -inc.h ore.' Fine grinding tor a. long periad ia nuunry to reconr

| ‘ the copper \dth dilute acid nlution& A grind lnel of thc mua |
' é—irwh, cmponito of thc m rmvend 86.6 pormt of the. c:opper". R
The Bunau of Mhlnt rccnmdzed tlut tho loan be rejeetad. :

L L/ Stom, w. R., Ruuell, P. L,, Prolininary War Hincrala Repon, ,

. Bur. of Mines, 1945.

- _/ Weak Sulphur Acid Leaching of Qxidi:od C.ppcr vre from San | el

. Mine, Sandeval County, N. Mex., R.M.T. %4, aolh D:Lv. ’ Mttal urgical
anch, Bur. omea, Junems.- IR _ R
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