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LAKE CHEMICAL 

Fiscal C-0-C-S COPPER HYDRATE T-·B--C-S 
Year 1951 Produced Shipped P ·roduced Shipped Produced Shipped 

July 2.20,020 150,000 23, 450 
Aug. 62, 900 . 12.0, 000 17', 6 50 5, 650 
Sept. 173, 050 114,000 32, 8 50 1, 000 7'50 
Oct. 141,650 116, 000 47', 705 80, 55-0 
No·v. 114·, 550 100,000 43, 705 40,000 
Dec. 210,000 200,000 132, 2'9 5 120,000 
Jan • . 254,000 ' 250,000 113,495 120,000 
Feb. 210,000 zao,ooo 88,400 80, 000 
March .184, 000 140,000 104,700 105,000 
April 264.,-000 32.0,000 101,000 115,000 62,000 44,300 
May 22,000 56., 400 23,. 000 35, 450 2~ 000 
Jun.e 72.,100 40,. 000 

Totals 1,. 8 76, 170 1~ 7101' 000 792.,. 650 723, 550 116., 100 76, 150 

Fiacal 
Yea.r 1952 

July 100, 300 149,-250 34,500 
Aug. 36, 150 40,750 3,250 
Sept. 6,000 20,000 2,600 
Oct • . 
Nov • . 72,. 000 200,, 00.0. 
Dec. 2.40, 000 2.00, 000 23, 250 23,000 
Jan~ 204, 000 100,. 000 2B, 700 26,. 500 
Feb .. 200,000 250,000 7, 450 3,000 6,100 
March 192,000 340,000 63, 450 39,800 3, 000 

April z.4s, ooo· 20,000 125, 050 113,000 
May 65,550 150,000 56, 300 3, 000 

.J11l.Be 50,000 40,.000 30,000 
TQta1s 1,221,550 1,· 310,. 000 446,650 455, 300 82,450 

Fiscal 
Year ·1953 

July 50, o·oo 10,. 0 50 50,000 40,000 2,250 

Aug. 60,000 78,. 000 54,200 63, 150 4,500 

S,ept. 134,450 29,800 Z, 100 
Oct. 266,000 2.40,000 56, 3.00 88,000 
Nov. 111, 150 15.0, 000 43, 360 5,010 
Dec·. 14, 850 50s000 1, 050 
Jan. 205,000 2.5.0,.000 43~500 

Feb. 1.86,:500 2.00,000 6,050 
March 288,500 2'.90, 000 55, 9 50 · 43,800 

-April 259,000 250,. ooo 5.0 
May 205,. 000 100,000 29,.000 39,800 2.5,500 
June 166, 35.0 50,.000 19, 600 2.7,000 20,000 

Tc:>:tals 1, 8 36, 8.00 1,-690, 000 322, 060 360, 560 103, 150 52, 2.50 
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LAKE CHEMICAL 

Fisc~l C-0-C-S COPPER HY.DRATE T-B-C-S 
Year ·1954 P .roduc.e.d Shipped Produced Shipped Produced Shipped 

July 40,. 000 13,. 800 12,000 4,500 
Aug. 49,100 50,9 50 1,750 
Sept. 10,350 · 16,. 000 850 
Oct. 155,650 2.50, 000 14,000 2, 100 
Nov. ·182, 000 100,-000 20, 2.00 44,700 
Dec. 252_, 000 100,000 46,900 45,950 
Jan. 200,000 350,000 2_, 450 2, 750 
Feb-. 2J4, 000 50,000 16,600 15,800 
Ma.rch 135,800 140,. 000 67,350 56, 300 
·April 310,000 17' 9 50 32,600 
May 
JUn:e 

T-otals 1, 139,.450 1, 340, -000 244,900 279,150 7,100 

Fiscal 
Year 1955 

July 
Aug. 3, 100 
Sept. 38, 900 50,000 53,800 53, 150 
Oct. 187,950 134,000 49,400 47,000 
Nov. 169,350 220,000 17' 8 50 2, 300 
Dec. 218,000 100,000 12,000 12, 500 
Jan. 150,000 150,000 3,000 2,000 
Feb. 66,000 100,000 22,250 12.,100 1,000 
March i24,ooo 150,000 12,000 25,500 500 
April 188,650 50,000 21,900 19,000 
May 40,000 : Z, 100 1,000 

JWle 950 1, 050 

Totals 1, 142, 850 . 994,0.00 189,200 177,600 8, -650 

Fiscal 
Year 1956 

July 60,000 4,500 1, 500 

Aug. 5, 000 11,600 1,000 

Sept. 17' 350 42,750 8,. 650 150 
Oct. 144,000 2.50,-000 24,400 52,400 
No:v. 174, 000 150',000 22., 000 4, 000 
Dec. 222,. 000 13, 10'0 13,.150 
Jan. 220,000 150,000 9,000 27,500 
Feh. 160,000 150,000 29 : 450 21,850 
March 110,000 50,000 35,900 20,150 700 
April 22,930 137,380 - 5, 350 30,150 

yY14~ct .. tt~ .lllO;~>OO 
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.~-~·Jo~ ·_c-1~98 - Cuprt·o H7drate, Copp•~ ~xi4e DJ71nsl Seconda17 Copper 
,,, --~ Labor and materials to froYlcle J\lel . 0 1 Storace Tank 1D 

,, 011 BouM a\ 'f-.raolc MplatSaw •lat, to laolu4•· . 
· iDle' plplq t.r•· a.a. awl\•• ... , ot 011 Bou•, oot. 1, 19"6 

aa4 41aobarae JlJtll 
r. 
\0 ... , .. 11 ot ~lotatloa 

Settlo& ot '-• J..a 11 ..... lJU. ... , ot ••• •11 to ~ obar&t 
. Job •wabera tor Ouprio Bzclrate • COOS Plants · \o ·otaer Job 

lf08i 

Job· J.O•le.gg - OtJ.prlo H74rate. • ooos Pluta 

tabor ana materiala to remoTe oono••t• walla er under both 
•lota~1on Maohine•, remoTe. all po~lona two thickener 
tank bo•toma whiob pro~•o,.aboTe oonorete floor, proTide 
doorway in south wal~, make ainor. repair•, eto to prepare 
Leaohlna.• ~lotation Bu1141na ror Oupr1o BJdrate • coos. 
Plan••· 
.J'o'b 0-lDit to be Ohal.-8•4 to cal ... , • Beola .•. 

Jo' LC•l&OO•A • Ouprio B74rate • 0008 Plaata 
,.,. All Enaineerina, Developlnc; Drattin•• ·Lesal • Corporate 

Bxpenaea. 

Jo- LC•leoo-B - Ouprio HYdrate • coos Plaat• 
Labo:i aD4 .-te:riala toz- lr&.lq, •xt•D41118 roa4 to plaa~~ 
,,., •t•llil'!f71tl ... _, sal ;lEafs tm, pr.parilla atorase 

apace, eto outalcte ot fallaraoi L. •i ,.. · Bl4c·. 

lob LO•li00-0 • Oup:rlo lf7drate II oocs Plaata ~ 
\ Labo~ e4 ·aate:riala to p:roy14e heatlq. lishtinc, eleotrio : j 

aacl wate~ ••n1oe•, ete· la '1'8Jaraok L.• P. Blcta. 

1o• LO-leoo-• • ._., • .,_.. a ... ; ._._ 
·J.ah• ...... ,.tela .... lie aa4 lutali .... , .... dlae, 

Y'ha 11n.-.. .... .., ... 
-- -

wt•• .. ,.. ,.. .. a-a, ~Jvt••· •'•· 
,. t.a•11o0-· • G1&Mle arc~nte - OOCI Plaa\e . . ··i . _ 

Lalto.- ul •'•lala to Jlo•lte •• lutal11 .. Starace 
~~aant., • sJalPJba au .... ,. ~ ~ ··. 

· lo't ~1eoo.-e s.A•• -• 0.,.11 ~Ptate • fMlJIIi •aaata . 
ed ••••tall -. ta•wtoate aa& .,.., 0~1111 ~lool' 

e-.lete, Saeltali .. all etMl aa• ........ 'op or . ~ .... ~ .. ,, ... et •• ....... woitl ••••• . 
tolt LC•liOO-G • C'Q~l• Q-4zra:te ~ eocfl ~laata_ · . 

. t.a'bef· 
.. 

•te&-lal• to ohdll tM 
pr. 

aDt GalleJ!If J'loo• altoft the 
at tctloe a ta\o:ratotr Seotlea ot·the SUb·••••~• 1a~o 

.. ~ .AM1•1oa •• '5W .,.. Clt.eaiea& JA1Mtnte17. 
lo'- LC•liOO-'·-- C.prl• .. ~«ratt a a .,_ •1•ta 

- tllall t'oole -..s..--a . ._ 
zo• 1.4•1100-J • O.pl• .,.,.,, a.u,..., • eeGII ,uate 

· utt .... etts.•• 
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'· 

Job LC-1600-1 - Cap~to Hydrate • COOS Plaata 
Labor an&~ m.ates-laa to l.Wllt Cononte Beap w1 th side walls 
a' 4oofte' 1a Sou'• wU at Ben' •• p~Y14e Roadwa~ troa 
clOOrRf to 8J~. 'raoll aoalet ancl p.-oY14e flU at apur.. traok 
•o•le tos- loatlae MI.~ oue _ t.roa tnoka. 

o~ UJ•leoo-x • ~pte .,._ .. 11 aeo8 
Lalto• _.. aatedale \o , 

•lM'• 
... s. .. • b8\a11 l.aboft\017 -•lpaen• 

. 
.~ 

. 
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Job Numbers t:or · Cuprio Hldra te Plant 

Job L0-1601-A - Ouprlo Btdrate Plaat 
Labor aDd materi~la to ensineer, deTelop and detail 
Ouprio BJ4rate Plan,. 

Job LO•l&Ol-B - Ouprio Hydrate Plan\ 
Lab or an4 .materi.ale tor turn ina No. '1 Leaohlq Teak into 
a Solution Prepara•ioa Un1,, proYtdins aa additional 
Oxidizer, oonnectin& No.6 Storage· Tank, an4 aux111ar1ee. 
Eatbaate4 ooat t a,eoo.oo 

Job LC~l601•0 • pupr1o H7drate Plaa• . 
Labor aacl material• to prepare 011. Storas• 'l'ulc 1a Tamarack 
Resr1n41na·Plaat 011 House, tor caustto SQda Storace, by 
a441nc steaa heatina oolla and aeoeaaary p1p1aa. 
Batiaa.e4 oea' t 8 1 000.00 

Job .Lt-1101-D - Cuprio Hydrate Pl .. ~ 
· · Labor an4 materials tor Filter•, Aaitators, Proport1oD1na, 

~P•• Support•• eto• tor HYdrate Precipitation • ~1lterina 
Seotlon •. 

. . 

J'o~ tc•180l-• -. Cupr1o HJ'~•t• Plau' ·. 
Labor and m.ater~ala to· proTide • iu't;all ancl oonneo• lurnaoe. 
Pu1Ter1zer, Oyoloae, Sto~•&• B1n. eto, with the1~ toun4at1ona, 

·aupporta, pip1Da, oonYerors, eto. ~-~~ 

. Oot. 1. 19-ftD 
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oot. 1, 19ft& 

lob Numbers tor coos Plan• 

Job LO-l602~A ~ CQOS Plant 
Labor and materials to enalneer, deTelop and detail 
coos Plant. 

lob LC•l802•B • COO"S Plant .· 
Labor and materJ.ala. to prov14e, 1na\all and oonneot 

-Reaction • Storase- Ta .. llD,. with their toundations, aupport•, 
pipina, blo~ere, pumps, e~o. 

Job LO•l&02-0 -. 0008. Plant,_ 
Labo~ and materiala· to provide, install and oonneo' . . 
Yilt•·r, Dr7er .• ~ulverize:r, eto with thei~ toundationa. .- ; 
supports, pipi~a. oonve7or•, blower a, pum.pa, eto. C~ ~~ & ... ..v 

Job LC•leoa•D - oocs Pl·aat· . 
Labo:r and· ma. teria. la tor v,,.. ~leer, Sta'ir•, Platttol'JU, 

~1 4-1:~ +~1 ~c. 
r.'.lL .. L ~

Rampe • Buildiq Obangeli, eto. f.M-. , 
:1. . 

Job LO•l608•B - COOS P~- ' 
Labor and naterial• to proTide and erect: 

Sulphurio Ao~l4 St~aa• 'l'ank with :roundatlon•, pipin&, ete. 
sulpb.ur~o Acicl Meaaurins Tan}(· with " , , " , " ·• 
Pi~ina betwJ.en ex1••1na Amaon1a Tank near north wall ot 

bu114.1Da • COOS Plan~. 
stor•s• ao ·D1atr1out1oa tao111t1e• 'tor sal1t. 

zolf LO-l.eoa-:r - coos Plu• . 
Labor an4 mate~iala to oonatruot 6 steel Reaot1oa Tank8, 
lr&:.ae4 w-~o•~t. y .. ~-, ... ,~:; ... , aa pez- dr&• 10'148 an4 Dratt1118 
Dep•. Requiaitiona. 

''*.10 .. 1JGa-o 

. 
• csoca 

IMe• •• 
•wa• 

.,.;tale 
. 

1108 
• ...... ••· ctunt•·· 

!. WW.· ,_.. ,. ........ t• at•a& a.c.J.&.o.•e.tt , ••. I Jh., 
to .,... ......... ,._ • tutau S1Jael.• Jtaa 

DWJ•r• (JIUellaw leeal 1 lae.1 ..... ooat os- l"eaonl 
. ; --~· ~ . 

LC-1M,) 
. . ' 

Zo' 
. 

.... ........... n-. 
-. OOOit •1111tt .,. . .,.,u ...... .. ·~- . .. ·· · ··• .-. · 
~· ~ .... ". .,. 

l.e•_• ... ~· 
s-1::\1• •n·~~&ltle~ 1 -. ... • 

.... aaal•• 11, 
ta 
..... 

•i'• .,.u ·~ 
, 

11
t•• .- .. 

.. 
k 

1- •• 4 If .. toll•· ..,.. •• ltf'Uol••· .-. 
to • ecaplete satna ~o•. 
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Jo• ~era tor Cuprio oxide Plaa~ 
·--... 

Job C•lBI,•A • Ouprlo· OZ14e Pl8D. 
LaboP · an4 .. t.~iale to r .... • Os141zer Ko.6 tr• Saad. L .. all1q 
ttl••• 'raupen .. t• to ani eree' 1• in 'faa nell I.eaohlnc an4 · 
Y1•~•'1 B1 .. ~ 1 _ ... ~ra. lOt ... fe 1nolu4e Deo•••ar.r plpins, 
obaaa•• la •.t.I.U._, •"• •• Uke a ocaplete ~ob. 
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CALUMET AND HECLA CoNSOLIDATED CoPPER CoMPANY 
CALUMET, MICHIGAN 

January 7, 1946 

Ur. W; J. Harshaw, President 
The Harshaw Chanical Company 
l94S East 97th Street 
Cleveland, Ohio 

Dear Ur. Harshawt 

I thou~t you would be interested at this time in a brief re
port- regarding the progress ot the construction work tor the 
Lake Chemical Company. 

Construction at Tamarack seems to be progressing satistacto~ly 
and there is every indication at this date that there will be 
no delay in installing equipment as received. The lower fioor 
is canpleted and all foundations tor supporting the reaction 
tanka and the reaction tloor are ready to receive steel colu~•• 
Fabriqation of steel is under way in our ahopa and all material 
for the noor is either on hand or en route. 

Construction schedule calla for caupletion ot thi1 noor by mid
Februar,r, at which time installation ot reaction ~· ~ be 
starte<l. 1bese tanka are being constructed in the Calumet shop•• 
Shitnent. and installation ot ternporaey traJ dryers frcn Harshaw 
can be scheduled for the srune date. 

Delivery of equipnent fraa manufacturers is delayed and most ot 
the original promises have been r evised backward•• Electrical 
equipment, especially 2S cycle motors, ia particularly slow moving, 
but we are hopetul that we can substitute temporary, thoush possibly 
inefficient lized unite, for the very late deliveries. 

Physical transfer ot equipment used tor the developnent and manu
facture ot copper l1,Jtlrate will be m.'lde as foundations becane avail
able for permanent location of these units. Accurate record. wa1 
kept by Calumet ot the cost, and financial transfer to the account 
of Lake Chemical Ccmpany can be made at an appropriate . time~ after 
approval by The Harshaw Cte-ai.cal Cor1pany. 

Yours very truly 1 

President 

ERLahgm 



458

:;rr/~~--
w·a sboul4 have • buildinl _ tf}r l}a~dl1na seoon<1ar7 e.n4 1 t · 

ught _ reall7 to be attaobed to ~om • o~h.e ·. . ' ' so t~at handline. _: 
ill- not ha'f• to be done twi oe' :ro:a- th1 i 11 - it · ,: ~·· .ve not_ plan~
~ct 011 d:oing an,J. stripping to lllleak of' but. that cannot go oD in- ·.·.-· 
11" 1n1 tely-.- .All _ o , our o·pere~1one will have to be oarrle4 Oil' 1~ : 
il~ tt · ~ *•tr \_. ~ in awDDuar. - u·nder the pre•ent oondi tio·na w• w•- -· .. 
~o-. -· 01Pt·" fl - pment• aep_arat~4 sutt1o~e~t~y well DC)l' cea- al• 
ay• t n4 material when we wau~ _ it. _ We hav• a plan ot -the yer4 
howins t 'he looationa ot sll- ~il.e•- bu.~ ••oa a·o we oannot alnya 
eola1a th.ea eepeoiallT when the work ha•- te go OD dur1n8 snow , · 
tq~•· · 

To avo14 rehandling 1.t 1• · a4"Y1eabl• to store seoondery 
oppet in pana or in some other suitable reoeptaol• - that 1•; • · 
ontainer convenient tor oharging. We will nee4 many mora than. 
e· now have. 

You know that tor some tim• I . have been obeesae4 w1 tb 
he idea that we should have. our - leao~tns plan-a e.djaoent to the 
melter ao that all handlinfi whethe~ of material- smelted, Ol' ot 
aterial lee.ohed oould b• d9ne b-y th• sam~- crew. The -pre$ent · 
ethod is decidedly wasteful'. We oould n9t,; however, -hope to 
ay for a new leaching plant on the baet• or aavtnga mad•- b~ 

. 
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Mr. A. H. Wohlrab •••••• 2 •••••• 1/29/.46. 

more ett1oient bandlin8J there woul4. need to besom~ other oone1d- ·· 
erat1oD to make 1t profitable. The tao' that we oo~l4 4ee~gn a muob 
more compact lesobin~ bu1ld1n~ • l()wer than the preeen,, .. t1'P•• • u4 . 
that we oould 1nat.all . square 

more 
leaohi~

••v• .. 
· tanka . 1 .~.etea4 ot · roUiid · 9ne• to 

use apace ett·eoti·vely would croa•taerabi ·lione7 both in . 
heat. and in handling. The still hous•• ot course-, wo.uld be part . ot' 
the s_ame building. · 

:'~tt~ A. :Y(hl~•;-:_did-C;us•lnwctht•·"-..'t•~· :\dtll Kr. lo~ee ~' ooourre4. 
·to :~~'! ,.»11 . t perh·ap.e w :.we~ ~ - ov.er1o01c1i1€1 · ~ be~ in not 1~veatigatintr 
tti~.:~~~te ·sspllJ:e·YQ ·<f.".eyatem or- 1-ea.o.hinc ·1110re tho_rou~hl7•· . · Rei the~ a;»• . 
Poul·l n.or 1117&olt would have time. •oougb: at our diapoeal.: to do ·~·· · 
per.U\&Ja1l• work ot that kfncl but it woul4 tek• • taail wbo ooul4 ' . 
des1p· and install equip.mon'b sn4 ala~ stiper.Ytae the opt,Jr tioa. t '·, 
approaobecl Georg•~ Cl"al . · ~ ;'. ,: ~·.lt · t.e~Mro .,.!ftet ., •tt)J. · ... -:tiaY .. ~·r a· f !; .. 
tr8'~ . t-'tP . op hi~· band .;:~ -.~~;~'i4~ . t~ . ··:.h .. . ·· w1~1 . ;t . ~~~f ··~·~~ :t:~r !~ · ~:··~ ' . 
o.h81Ji·· , ~ .. plaatar. llt1. faaaM·o)t'.- !fi}r:The .. ·t ·• D: ~~ · jitr~~ l -.o 011 or•< . 
g~nl-zat1on cap_a.ble ot· bsn41.1ng tb~t 

.. 
·~J't ot work. rr < • • ,bel' o~n~ '~

V&TQr provecl ltt'e9\i.Ye t•~ lllf.gh :\ ta~+ tt••l·. j ittlf7 ,. 'er c\ a··,. 
t ' ' 

f' · . 

& n~~;~~~ :· ~i:~·.:.·:.~··~~.~~c:~·1 ,;~~~:t~e! ~ · ~:·j',:-',: ~ .r, . :~ : 

··~ ;'I 0 0 n da .t' y· 'J ·1 ~J-'i..'i i.r ,.~ ~~ '·~~.1 rH , · ·~' 't . . ~ l.. ·. , ~e. · Xr.J · \;:t~l 
t. b~ it . ,\)) ,~ b .. l ~~"\tt~. ~!lt~i:, , .)-Jl·.- ·. ;. *~ 

·. 

• tj; ,~ ~ ~; ::t . , ~ h$ ~~ ·i~ .1 ! J~:;;,~ · ;~ ·;: .~ Jf. to, A·-.,· .. ,_; .~.:. ~( ·~ ·~· ~~ .• ~;_ 

~~~~~ i "~;: ~~:; ,~. i. .;~ f::· .~~;;;:~:::~,~~!. ~ ~ '-'f ~: ~::t','(:;:; ~.;, ~ ~ 
-..:)·.. .:~ ·:~w -L~ v ~· .. 

'! ~~ ~~ ~; r .t_, :·' ~ ttlt~ . 1""' ~.[.~~ .;.~ •;,~ ~~~ :;j,;rt. ~;.: . (} .. t: 
r.}, ~· 1. :L:;<:i ,. ;:h1 , :r-,.e .'-:, tt(r·.: .I L;' T ~ . "~(·· !· ·"' 

.c.c'f!.'~i'l t ~.!" f.:.o ~no\;~ t? Jf..ll ·, :. 
~:·, :~. -~ er··. ~11 1. ~-' ;'p._. ;~: ~;~S>:-t "";C.. L j :, .... f ~:,-" "~ !'>¥. 

;~ il14 h. 0 d ~ ;' I·~. 'j ~ ·~>:f. '•' l .i ' , .. l ~ ;- i ·!" ; : \ . ; .• : 

.:.\ y f ··i ·.... e. r::. J:.. '·tf 1.~~~~ ... •• . ;· .., . -~;;. f ~·· t; ~J~.. r.: :, ~:, ·~· "., ~: ~- ~"' o ~t 

·j 
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February 7, 1946 

Mr. A. H. Wohlrab, General Manager . 
Calumet & Hecla ·cons. Copper Co. 
Calumet, Michigan · 

Dear Sir: 

Tamarack has naw started to dry copper oxide. 
Within the next ten days the dried oxide will be packed 
in· 100-lb. bags and . stored at the Tamarack plant. Since 
the Tamarack stook will no longer be a part ot the 
smelter inventory Mr. Jones. in order to get tpe drie4 
oxide into secondary production, will carry an inventory 
o~ dry material at Tamarack as a part of the ~econdary . 

· copper accounts. Mr• Oxnam will pick the material up 
tor his· monthly records from Mr. Jones• reports. 

Shipments ot oxide in bags will be made from 
the Tamarack plant and the data will be reported to the 
smelter by Tamarack. The smelter will do the billing 
as betore and will also take orders tor dry mate·rial 
from the New York office. 

It there is any reason for cha~ging the above 
schedule will you please advise me as soon as possible? 

Youre very truly, 

H. c. Kenny 
Superintendent 

HCK/C 

co: M.r. E. R. Lovell ...,..-
. Mr.w·.W.Lynch 
Mr.J .G •. Bennetts 
Mr.W.A.Oxnam 
Mr.W.F.Jones 
Mr.R.K.Poull 

~ ft/~;t, £/f ~- ~,. & Y'/ 

-y)tjz.~t,' 
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CALUMET AND HEcLA CoNSOLIDATED CoPPER CoMPANY 
CALUMET. MICHIGAN 

Juq ,, 1946 

Mr. w. J • Harshaw, Preld.dtn~ 
The Harshaw Chcnical Cornpaey 
194' Eat 97th Street 
Cleveland 61 ·ohio 

Dear Ur. Harshawt 

Following ia a condtnsed report. COYering progress being ude at the 
_. Lake Chemical CaDpanyt 

~· The only nd.ssing equ:l~t aa ot thia dc.te 1• 1n connection with the 
Oliver tUtu and we hAve praniae ot full eh1t:ment by expresa from Oakland, 
Cal1tom1a1 en J:ul:f ' 10 w are justified in anticipating deliveey b7 July 12, 
and we have a:Jked that Jom Porttaanik be here b,y that. date to make t1na1 ad,. 
just..menta and get,. the plant into productial• The raw materiala, aal.t, IIUl
plurio acid, aarnonia and ooppu are here and 1D ample qu.uit1t1• We are 
hoping tllat Pol"ftsnilc will find all tha equi}:JilQnt and piping in eoocl order 
and that he ·lf1ll have no d1.t1'1cul\7 in 1IVlldng the necessary adjuatz:lenta and 
breald.nB in the operating oren. 

qoPPER HXDRATEI 
Product!~ tor the mmth ~ma 211000 lbs., which exhauated the 8Upply 

ol caustic eoda• Operationa were necessarily 1nett1cic:nt and the plant should 
still be considered aa being in the develo}Jll<mt atage. The ~d dryer ia 
not as yet in coonissicn and the tra¥ dryers were used to goocl advantage, rut 
unpleasant and moderat~ heaV7 dust. loaaea ensued Whc the dry product. waa 
pulverized and paak:eeed• The bageing machine ia now opero.tina aatiatactol'1.1¥ 
and the Ra:/mond dryer and cage-mUl w:Ul ~PQ into coouiaaial on the next batch 
ot hydrate ao that duet losaea will be normal tor the complete equixmant aa 
at preatmt in.talled. There ia no proviaion tor catching the duet leavina 
the oyolonea. 

I wr" nry tl'Ul.T, 

President 

.ERL/P 



462

CALUMET AND HECLA CoNSOLIDATED CoPPER CoMPANY 
CALUMET, MICHIGAN 

ratr. w. J • Harshaw, President 
The Harshaw Chemical ~ 
194' Eaab 97th street 
ClevelMd. 6• Ohio 

Dear Krt Harshaw& . 

· FollOlfin&' ia a repon ooverina prognas bein& made at the Lake 
Chacal Co:npaey • 

~ Production ot coca begnn oo July 1' .u scheduled. Thez-. 
wz-. no mechanical dei'eota nor diti'1oult1ea encountered, and OP'trationa 
-..we l't1'!1Arkably ~tb, With the no operators hitting their atri~ rapid
ly under the able tutelage ot Jom Porvaanik ot Harahaw. A oopJ ot Kr. 
Porvasnik1a report an opera\1ana to date 1• attached he~o. 

· You. will note that. tor the time the anticipated malt.hl¥ pro-
ductioo 1• not. 1n exceae ot W tone, the curnat botUtnoc:k beina tbe 
capac1t7 ot the tr&1 dryera, a temporary inlltallat1ane The dx Nao\.t.on 
tanka and two alur17 tanka are tar 1n excus ot tlw anticipated final 
output ot 1,:) tona mont~, tut the Olivor filter product 1a baNly up 
to present dryw capacity. Jom Porvasnik is wol"l'j'ing more about thia 
than his repor\ indicates and 1\ 1e, ot course,. too early to .valuate 
poss1b1lit1ea ot improvanEil\ -jn procedure, rut 10':4C increase in output 
1a not going to be eaq to get with presen~ tUter ~~t. 

Copper lly!kaUI ap.ratiooa were 1.1mited b7 1nabU1ty to obtain 
causM,a soda, wt an ample au~ 1a praaiaecl tor a gOod ru11 beglnn1nc 
about AuBun 10. The ~d dr)rer 1a scheduled to go into operation at 
that t1m4t and the present pilot plant unite c.n be give a good try-ou\ 
tor a.pacity on a continuous rtm• We are oooaidering uatnc the north -
(spare) coca alurr)r tank aa a eydrat• slurry t.ank1 which w.1.ll perm:l.\ 
aontinuowl rune en t~ 1\Ydrat• tuter1 lieyer and l:JA~ units .. independe1\ 
ot the production rate ot the react.ion tanka. 

W~ have had no adverH reaction trom any ot the cuatoolen aa to 
quality ot product and are getting S<XH repeat. order-. We have not u 
yet. shipped to the Nuodex CCI!lpaey• 
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THE HARSHAW CHEMICA~ COMPANY 

• 
Mr. E. R·• Lovell 

#> ,. .. _ ••• J 

I 

October 14, li46.

Mr. o. t. C.raia, Director ot a. .. aroh, 
Calw.t. ancl Hecla Coneolida ted Copper Caras-1\Je 
Cal..-. Kicb!g,m~ j. d • • h1it t. 

y r ·quiJ 
1.:~ 

a.·\.1: 0 aa aorr7 that. ., deaoript.ica ~ tt. propoaecl o~OQa orla 
p&"OOeaa baa qO\ ~D .o~ ao 1 ~1 . r, o ~~ t !gaJ. iQ •rt. dat.aU. 

: . .... ' . ·h. •• atartect .rn. ~he · cb-t.s Jdxjcl oxide u tumiahed .by ~. 
Thil .Ut•ri&l ia agglaa.ratad and • have found it n•o•••r.r to tirat. ball 
aUl it.. Natunll7 a Cal~ we woul<l atan with t.he miacl oldcle before 
drylnc. Wbatbar it. would ha-ft ·to be ball raUlacl or not will have to be 
detal'ld.na4 but in eithe~ caa• it ia nQ\ WQ Hrio 

. J 
at-s» • 

Thia material 1a thea laaohacl witb dilute aul~hurio acid. Bnoqb 
sulphuric ia added to onl.T ru.ct. ld tb the ouprio oxide ..-uent. iD the mixed 
oxide. It ldll react with tnia ouprio <1Xida pret.:.Nnti.U, to the cuproua · 
oxide. It. 1a here that we get sou copper a..Upt.te aolutJ.on. 'lbe aulphurio 
acid aach ia iD rq ndnd better than the acet.io 4oicl l•aoh aa •• lhoul.d be 
able to diepoae ot the copper aulpbat• liquor• in 01.11" coca operations. It 
an exceaa ot copper sulphate solution i1 ~oduced abaft what can be uaed 
in COC.S there are two or three method• ot disposing ot ...- which " :caa 
diecu•• wh.n ~~' ar ~ere. 

Attar l•ching with 1Ulphurio the copper aulphat• mu.tt be remond 
and the •torial be watered. It. ia then !urnaced ancl a aaall aaount. ot 
acetic acid · ia Jlixed in before teedina to the !umace. the acetio ao 
introcluced i1 loat but it doaa have a var7 benetioial ettec\ on the quaUt7 
of the oxide. · 

There ia not, a vary 'til daancl tor coppv acat.ate and it, would 
•• to • tb&\ t.hia produc\ ' 11. W. decide to •• it could beat, be -~ 
troa a1 ther your regular lllUed oldde or a tairq h1&bl7 oXicli•d mixed 
oxide. l do think i\ would be adviaable • howner 

ot 
1 to kMp the canaidera\ion 

ot thia .. parat.e froa the aanutac\ure cuproua oldde 'baCIIl8e it. 1a alaQit. 
sura ·tha\ the .-aunt. ot oopper acetate we can sell will not. be ill balance 
with .the aao\mt. of cuprous oxide we can sell. 

Inum~~ch aa you are plannJ.nc to be here ear}T in Nove.r .. oan 
diaouaa th• whole aubjac\ 'ftJ"7 thorougbl7 and I think •• can clarifJ the 
deeoriptiCD ot the proceae 1 and I beliew you w!ll tlnd our reaaonin& ie 
quite IIOWlde 
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REVISED PRELDliMARY PLANT SCALE QUANTITATIVE 

FIDW SHEET FOR THE PRODUCTION OF CUPROUS O.KIDE 

FROM CAJ..tn.BT AND HECLA MIXED OXIDE..S 

Calculations by: 

E. A. Blaine 

Report written by: 

E. A. Blaine 
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REVIsED PRELIMINARY 1"1.\F':' ' :J!H.J:~ QUANTITATIVE 

FUJii Smii.'l' FOR TH'Ji: PliODUC'l.'IO..'l OF CUPROUS OXJDE 

FROM CALUMET fu'lD HEG!li HIXED OXIDES 

INTRODUCTION 

At·cachad io n l:?.'borator:r p·(JjGctcd to platit scale quant:ita

 tive f1o1rr sheet i'oZ" th0 p:roriuc·r~:ton of cuprous oxide f'rom Calumet and 

Heels mixed orld8s. rio p:l.lot sea:_;, ·:x1·rk has baen done upon t.hia pro-

cess. The p:"c':'lCEleo is b<,.sod upon 1):,· •c:: sc:c.l-' exper:lma11ts in glaeeware 

by J. 0. Hn.y -:>f t.b::. I?.eae;.J.rc?~ L~\bora.t.:Jr.j. 

Th·~:- pl£~nt :,.~1 ·t-o l' :rJ::c:co 200,0(}:) 1bs_. of CuaO per 

mont.h us:1.i'lg F.u :;.;. !''Ll"L"! :D.-?.~je::~.t.:',l ,,,;:;..._,~,..._ ... ,, .... '.J ~-·>!--.,~-·· ;;,.·,.._-~, -~ct ""' \,-.,.·~· "c"1" r···.~..~ 1.. .:1.;.... ·•rod _. I oxid~s rYYil Qi'fwT~ 

Cu~ and 20{~ 'Jt>'J, 

DESCRIPTIO:; O:r Ti{l'i; ?.t1.0Ca:0S 

Mill:l.ns; and S2~£.:::LrT'£Z ~2~~E::~: ~~~ 

'l'hc rrd~~r:d .·.;::~:~~dot~ ;~.rt!' :f·:-Y: .:T:jo l:.:i:s Hydrorake Classifier by 

means or 2. Et:.r"di:'l;:'-3 :~ ·~~·3cCk~:-.· 1 c.·:·:~, '' .. · ::' ':::nri:l:tc.g ll• 920 lbs. (dry 

basis) of' oxldss pe~ .. d !!.y ~ '11 ~18 c_..t. '.:J ::;.~i"i-c::• :~to; 10 ft, ct in. diameter. The 

coarse part.ie1~·r: c.r;~ ~·:<k':"d C'-' of i:-h:: bo•,JJ. cl<?.ssif:ler and sent. to the 

Hardinge conti'1uo;:n (Xc.::'.c c:l_ '" '., ., ;:•J.:U ( oi::3 • '"·• 5 ft. in diameter and 

2 ft. long). Th;, n:.•.1~<:c1 l~"'';':;_uc·i.·, :'.:J ~::::n.t to ·::,hu H2rtlrora.ka ela.aei.fier, 

where the c:::n?u ~·:1.',t, :'.::c 5.c. .. :·L·, I'·;c,i,;;x,:;~,rJ to ·!;,lm mill, The mi.ll i.e 

to be sealed -:;o ticz, :::';::~u:;;, \-:;,··-" -·~ · (,' cT1;:;• or <~n inert gas is t.o be 

passed over cha.rg~ to proVi3nt :: ·.J.(c,:Lion "'-~-· the cuprouo oxide. 

'rhe Dorr t.r.:Lckener, 6 :i:'i;. iu (Urunotv~·. racaives tha fines 

t'rom the elassif:io!" oond couoen::.ratc,: :J.t. ·:.o (IJf'-., solids. The water 

.from the ·i:.bi.ckencr drops :f.nto D. Gt'mp !rom >ihich it is pumped back 

.
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into t.he clasaifier. 

and ia sttl!"ad J . ..n 13. s'C.csl ·t-,~1.nk. Th~ ::>~JP!lt reqn:l.rod ia 3136 lbs. per 
day, which :t~:'! d:i.J..?..~ctcd. t6 h&1-. ?h::: (jJx.:.:.l·.Y} tP.nk is an 8• X 8• lead 

tank, 

40 deg. C. 

.'LY->i3 iE:.o t.ha te:nk through the 

.. , trough. 
("' 

.. ,; 
~. 

. ~ := 

to be about S hours. 

it must not r:'.se above 1;0 dog. C, T:·, c:.m bo cc.ni;:.."Ollsd by 1) circu-

lating cao1.:i.nc; 1-n~or through a l ~:-.d coil, 2) .:!cJut;.•ol tho rata o£ feed 

-~---· 
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of the reaet12.<1tE !!nd 3) -~h~ dilution [;h<> sul:fc.l·c:te acid to some val.ue

so that a.t a ~-::ve·~:lfied :rr::d~(1 o.f' .fHad thG ·;:.('3~npel"'~,:l:;~:!'o vdll never :r"ise 

above 1~.0 d.egs C. An.y one of tkr~ u:i.:.ot"f\TG r:!.E~_r:':.h~)::t.~:-, or any combinati.on, 

can be used c:mtrol the t·c•mp"'rat, .. "."'· 

Be.1>·~- ~-~he l,.,~t·u:!t!·;nJ:.s 2.1"!:J .·;.;,dd~;d to t,he tank, t.here must be 

a dilut(~ co.ppe:c oul:C'D.t.·~) E;J,:>]x . ..t::.::.-:'!tt r·~·~·csr::nt.. 'fih(~ solution is l.t650 lbs. 

con'c~ining 8;c ·-':c:•·,ccin~ately ?1:6 lb11. Gt:\ c:,,., ';H20. Ii:. }1''.3l'l't been dete~ 

mined, but i: be ]:lOt;c:·.; 'Jl to :~t :J:io :,he reac:;:;_,·Jr: •.dth l) plain 

lfater, .2) 0 pcn:'tic·.-a tohr; pre·:; •.·:•Jx: 1J?Otch, 3) ''· omaller amount of 

copp8r aulfato ··o.Ltri;:ton, 

Thx'G<-':· ·.~~t::~.r.tks a:t·:::! ·~)·J..i:!SG<XrJ: tenk :i.e,: ·,y):Lag :f.iU.ed, one 

is baing eElpt:lEH:l exvl in. t.h8 th.:Lcd ;:.!1o cup~~"1c o:;r.ide :ls being dissolved",. 

Filtru.tion .2!: Cc'!J?!:Q.:CL1 ~):j),'~ ~\:~;;_::~ ! c. ch~ 

Thr:; (j-j ,;:i•on::.s o:;J.d.::;: :.::tuJ.'L";'f :!.~-J ·::-, ·:'-Ecnsfel""l"'nd t.o a. vaeu.um. filter. 

A rubber l:t:n_od d.:hl:t:!J·t:. :::.'.£:21 p1Ii.-.:~.:.. j __ c1:~v. O:t1 I'Uhbor~ l:lned pipe lines are 

reeonJillen.dod ;~o ·L:ce.ustor .si:t:u ... :r.·.:r -~: f:i.l·l~er" 

jflh(; l'-s.:;ulDn. f1.l<::.ztJ.":' lu est-..)J;L~:J:,ed t . .::) be 3 ft.. :tn diameter and 

2 ft. long 1:1nd ean be oi' 7.4..-'lb~x:::e, :;"o:Jr~ o:c ]_,:)nd ecra.struction. No tests 

were r1m ~c.o d·:;.l,(n·:;'lL"tns t.kK'' 2G~•_.s:LJ5.t:~~.1i C"JJ''l.C:)J:.;y of t'biEL ty-pe of 

:f:i.l'~or. 

1~he f:Ltt:.:<;£tf::.~ 11 l4,19J. ::G;s~ of :E3tjlution_, .. cont a.in.ing 7 1 631 lbs .. 

of CuSO,.. ':'iB,O i:'' sransfE;;'I"od to a 1:'.' 32• ·wood sLoJ1'age tank. The 

tank must be h0rcll·:'d and a side uw'mted agi":;2.tor. 

~rhs solut,icr~.t £'1'4oru hc:'t'1·1 :l.s p1.11nped to the COCS production 

departmen.t, ,,,bich is to ch'lrged "i:Oh 7 ~425 lb11. CuS04. 5H20 per da,y. 

It is necess2.l y recirc''-U.n::.".> coppor :•;•JLt'ate solu&ion containing 
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206 lbs. of CuSO..,., 5H20 to the •:•9.MJL1on t&nk, 

The cake frorn the vacm.ll!l. i'ilt;n• j_ 9 t 1•tmsf'srred to the wash 

tanks by means of a conveyor. 

Cuprous YE.:.~~ Wash:Lr.!£~ 

The cupTous oxide c.~.ke is '}on•m,y-od to one of the three wash 

tanks, Three l•msh ttmke tw·o nocoaa<>u•y: one te.nk is being filled, one 

is being emptied and in the th:Lc·rl the Cllprovo oxide is being· wa.sht.,d, 

The tanks <.i.ro 8• x g, wood 'tcm!G!l, having a sweep agitator, 

The oxide is ""'''·'"h·:Jd. by doct'.>".d;u,t:Lt>n. a.m.ou\'it OJ~ water used and n~mt-

ber of wasld_':'1ga a.rEJ :y·.::rt ·to be de:~c:~'.:~_:.:tnod .. 

The nu.t'•"'to i'!~()lll tMs 8GGp C11n be il0Xl't to the copper sulfate 

storage or to tho ms~rer, The wash 1·mt.;:J:c• nt the ,,nd of the washing 

etap may conta::l.11 a :o.GgJ.igibla fw~J.~Y~'.TL of (JOppe:.?" 

Tho last uaah :lf! to contD.:i.n ?.3Jt lba, nt"l.neral oil, The 

effect o:f any ni.J. l"'asidue l"<l'l"1lning :l.n tho tank may adversely a.f:fect 

(this has not been check0d) tlw rmc:;hing of the next batch. In which 

case, the o:!.l addU-.lon l;t;Ul hn:•.ra to be done 1n a separate tank. 

The thick slurry from these t .. mks la then transferred by 

means of a neoprene dlaph.ragm. ptw~p t,J a se,cond vacuum .fi:Lter, ~ :rt. 

in diametBr and 2 ft. long, No ~;ar·k has been done to determine the 

feasibility or capacity of thi.B type of filter. The filtrate is dis-

carded. The filter cake is trnrwfn·r•ed to tho vacuum drier. 

_!;.Q": ~ 2_uprou~ Oxi~ 

The o:i.l coated cuprous ox:i.de from the vacuum filter is con

veyed to a Devine No, J., vacuum rotary· dr~vn·. The rotary is 4 ft. in 

diameter and 12 ft, long e.nd :l.s to be steam heated to 80-120 dag. c. 

{:~ •-'~--.-. ---~--~~~~"""=~·~c----"'- ; ___ :~---
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Two driers are n;~eded, one t.o be fil:Ung while t.he second is drying 

the cake and being emptied. It :to r1.sstmed that a 24-hour filling, 

drying and unloading eyele is cor:,:···: ct. fj 

To obt~:;,1n the ht)fr'r. pofJsibl~~; p::·od.uct; .a calcination step is 

necessary. 1'ho product. prior· t.c cz~.Jcinat.:i.on tru:w zueet the standards 

set by sales~ Th~ calcineru arD _.., i't~. ::'Lrl. d:tnn:H~rt.er and 8 .ft" long 

and to be he2.to;c' 'co 500 G,. 'J.lh'?.! f.'!h!3~I'g"~ is to be heated to the 

required tempe:tc.:G·L~r_-:J :snd cc,ol·s:·~: t.o s. .. c:vx:_'J. t::mpt~ra:t.ura under a.n inert 

atmosph£H'C", I-(~ in G~Oit'!f·Od ·thct c: .C" '·'"';~, calcining and unloading 

the calciner il' on a 21,-houx• cycl:J, 

The dr,:t· ':l!p:rcn.;.s o~d.~e :is tmloadt1d into a screw conveyor 

and transferr·ed to ·~~C,c!kr~gJYl,Z n:?oc: ·!.:· ('' 

L-., c;:J'i'1GlD.s1rz1, tbe:: p~_;e-.:.;;::;;~: bBCl1 b.2.t"H3d upon the work 

done by the Resee;.r·nh La.bo:::s.t.·~n·,y 2.nd Ut:.Jf!. Hhich no ~1ork has been done 

by the Develo;:x'llent. Ds:c2.rt;-:;-znt. 

II . . ~~··· . ...t'....-. 
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LAW OFFICES 

AXEL A. HOFGREN 
ERNEST A. WEGNER 
..JOHN REX ALLEN 

HOFGREN, WEGNER, ALLEN, STELLMAN & MCCORD TELEPHONE 

FINANCIAL 6-1630 
WILLIAM ..J. STELLMAN 
..JOHN B. McCORD 20 NORTH WACKER DRIVE AREA CODE 312 

BRADFORD WILES 
..JAMES C. WOOD CHICAGO 60606 
STANLEY C. DALTON 
RICHARDS. PHILLIPS 
LLOYD W. MASON 
TED E. KILLINGSWORTH 
CHARLES L. ROWE 
..JAMES R. SWEENEY 

THOMAS A. STANSBURY 
J. R.STAPLETON 
WILLIAM R. McNAIR 
JOHN P. MILNAMOW 
DILLIS V. ALLEN 

January 18, 1965 

Mr. A • E. Petermann 
Calumet & Hecla, Inc. 
122 South Michigan Avenue 
Chicago 3, Illinois 

Dear Mr. Petermann: 

As requested in your letter or January 12th, we 
have obtained and are enclosing copies or the 3 patents in
volved in the recent assignment from Lake Chemical Co. to 
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metallic copper in the form of scrap sheet, wire, reached, the conversion from cuprous hydroxide 
clippings, or other form presenting a relatively to cuprous oxide begins, as evidenced by a change 
large surface area. Circulation of the copper so in the color of the slurry from yellow to red, and 
lution is induced in this tank by a pump or other as further water is evaporated and the caustic 
mechanical means 12 communicating with the 5 concentration is increased, the reaction proceeds 
tank I 0 through pipes t 3 and 14. The net result until at about 300° F. the conversion appears to 
of such treatment is the production of a copper have been completed. A temperature of 300° F. 
ammonium carbonate solution containing 50 per however, is not a critical upper limit, and heating 
cent or more of the dissolved copper in the re may be continued further (with consequent in-
duced (cuprous) state. Although I prefer to 10 crease in temperature) up to say 600° F. or even 
work in the higher ranges of cuprous content higher. Alternatively the conversion may be ef
(e. g. 85% to 99% or if found practicable, which fected by prolonged heating at temperatures be
is hardly likely, even 100% of the copper in cu tween 200° F. and 250° F. The cuprous oxides 
prous form) the reaction progresses satisfactorily produced at different temperatures of conversion 
in the lower concentrations down to a minimum 15 have somewhat different physical characteristics 
of 50 per cent. A solution of this type <I ow cupric with respect to particle size, color, etc., but tem
content) might contain 40 grams per liter of C02, perature does not appear to affect the cuprous 
60 grams per liter of NH3, and 60 grams per liter oxide content nor the total reducing power. 
of copper, the increase in copper over that in the After the cuprous hydroxide has been converted 
starting solution being due to the dissolving of 20 to the cuprous oxide, water may be added to pre
metallic copper by action of cupric copper during vent crystallization of the caustic alkali, and the 
its reduction in the starting solution. Such a material transferred to any suitable vessel 20 
solution should contain from 30 to 70 grams per where the cuprous oxide is washed free from 
liter of C02, 35 to 75 grams per liter of NH3, and caustic. It is then filtered, and dried by any suit-. 
20 to 100 grams per liter of copper or even higher able method. 25 
up to the limit of solubility of copper in said solu My preference is always to work with solu
tion. This wholly or partially reduced copper so tions in which the greater part of the copper is 
lution from the first step in the process is then in the cuprous form, and when solutions contain
conveyed to a suitable dosed vessel f 5, preferably ing more than 85% of the copper in the cuprous 
having a cone-shaped bottom. Prior to the intro 30 form are employed the product is always of excel
duction of the cuprous copper enriched solution, lent quality. In cases where the solution contains 
I introduce a solution of caustic soct2. ('J:Jherever only 50% or 60% of the copper in the form of 
caustic soda is mentioned herein, KOH might be cuprous ammonium carbonate, it is sometimes 
used but caustic soda is preferred) into the tank desirable to boil the final product in an excess of 
in calculated amounts as previously described ap :3.> caustic soda to dissolve out the cupric oxide and 
proximately those which are just sufficient to thereby improve the product. It is, of course, 
combine with the C02 content and precipitate all preferable to avoid this step by treatinO' the ini
or nearly all of the cuprous content of the solution tial solution to convert the cupric ammo;;_ium car
as a yellow precipitate of cuprous hydroxide (or bonate to the corresponding cuprous compound. 
hydrated cuprous oxide) but insufficient to pre·· ,w For example, note the following experimental re
cipitate any large quantity of cupric copper. Al sults. 
though I prefer to introduce the reduced copper Table I 
ammonium carbonate solution into the caustic, 
the reaction proceeds satisfactorily when the so

------r---.------.-----~--------------

lution of caustic soda is added to the solution of Reducin 
45 Total Cu, Per p f Reducing PowPr 

No. Cent of Product Aftrr 
copper ammonium carbonates. The reaction be Gm./L. Cuprous powder 0t Reboiling with 

ro uc NaOH 
tween the caustic soda and the copper ammonium 
carbonate solution may be suitably carried out at Per f.e;£ room temperature, but some degree of heating, =~~==~~ ----~----~ ~= Pc;~,~----

2_________________ 60.75 
59

55 990 ----il8 ____ - -
such as that resulting from the contact between 

92
50 

the caustic alkali and the ammoniacal solution, or 
external heating, facilitates the rapid coagula In. another series of experiments, sufficient 
tion and separation of the precipitate. In either caustic was added during the initial precipita
case, the precipitate is permitted to settle and the tion to P:ecipitate all the copper, both cuprous 

and cupric. supernatant liquid is removed by decantation or 55 
other suitable means. The values in this liquor Table II 
may be recovered as hereinafter stated. The 
yellow precipitate of cuprous hydroxide may be 
washed, in the absence of air insofar as practi Total Cu p c t Reducing Reducing Power No. 0 /L ' er en Power of of Product Aftrr 
cal, by any convenient method to remove from it m. · Cuprous p d t Reboiling wii h 

60 ro uc NaOII 
essentially all sodium salts, ammonia, and cupric 
copper. !_ _______________ _ Per Cent Per Cent 

The resUlting yellow cuprous hydroxide in the 60.7 2 ________________ _ 55 56.5 r.s. 4. 44.8 35.5 
form of mud or thick slurry may be treated in 35.6 ---- --------

this same vessel or transferred into other suitable 05 
equipment, such as a furnace t 6 having a recep . In each o! the above tables, reducing power 
tacle 17, a stack t 8 and fire box opening t 9, where IS expressed In percentage and is compared with 

pure cuprous oxide as The first two additional caustic soda is added. The concentra 100%. 

tion of caustic is not critical, but concentrations columns .refer to concentrations in the solution 
from Which the hYdroxide is precipitated The of 50 per cent or more are preferred in order to 70 
last i?dicate the result when oxide reduce the period required to eliminate essentially colu~ns th~ 
was reboiled With an excess of caustic soda. The all of the water. Heat is applied to effect evapora
a:I?ount a~tually used was about equi-molecular tion of the water, and with increasing tempera w1th the Cu20 in the product. 

ture the concentration of caustic is built up. 
From When a temperature of approximately 200° F. is 7 ~hese tables it may be concluded that 

5 the caustic not only converts the initial precipi-
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tate <CuOH plus Cu<OH) 2) to oxides but also which the supernatant liquid above the precipi
acts as a solvent for the cupric copper contained tate was drained off and discarded. The result
in the precipitate. This effect of dissolving cupric ing cuprous hydroxide weighed 150 pounds. The 
copper compounds takes place to some extent washed cuprous hydroxide slurry was introduced 
when the process is carried out under normal, 5 into a cast iron caustic pot 11, into which had 
favorable conditions; that is, during the con heen added 150 pounds of flake caustic soda 
version of the hydroxide to the oxide, and this, (76% Na20). The pot was supported in an oil
as well as the effect of selective precipitation of fired, well-type furnace 16 and gradually heated 
cuprous hydroxide, contributes to the excellence for about one-half hour to avoid excess frothing 
of the product. 10 and boiling. During the initial heating the 

The recovery of the values from the decanted greater part of the ammonia was expelled. When 
liquors containing cupric copper, ammonia, caus the solution reached a temperature of 250° F. 
tic, and carbon dioxide, is not essential to the conversion of the cuprous hydroxide to the cu
operation of my process, but is economically prous oxide becg,me evident as the color changed 
desirable. This recovery might be accomplished 15 gradually from yellow to red. The temperature 
by various known methods; such as, distilling was gradually increased over a period of 2 hours 
the ammonia, precipitating the copper as cupric to a maximum of 350° F., although the reaction 
oxide or carbonate, and evaporating the mother appeared to be complete at 300° F. The slurry 
liquor to obtain soda a~h. These products are was then diluted with w:--ter to approximately 50 
not all immediately returnable to my process, 20 per cent caustic and removed to a cone settling 
but may be utilized in related industry and it tank. The cuprous oxide was allmved to settle 
is possible to utilize the caustic liquor from the for 2 hours, after which the clear caustlc solution 
conversion of the hydroxide to Cu20 in precipita was decanted from the precipitate and placed in 
tion of further quantities of hydroxide. storage for further use. The cuprous oxide pre-

The following specific example will serve to 25 cipitate was then washed free of solubles, filtered, 
illustrate the invention: and dried. The red cuprous oxide recovered 

weighed 136 pounds and was of a bright red color Example 
with an extremely fine particle size. 

One cubic meter of copper ammonium car Having thus described my invention, what I 
bonate solution was prepared containing 35 grams 30 claim is: 
per liter total copper, of which 30 grams per liter 1. A process comprising the steps of mixing 
was in the cupric state and 5 grams per liter in with a caustic alkali of the class consisting of 
the cuprous state. The solution contained 40 sodium and potassium hydroxides an aqueous, 
grams per liter of C02 and 60 grams per liter of ammoniacal copper carbonate solution, said so-
NHJ. This volume of copper ammonium car 35 lution containing per liter on an analytical basis 
bonate solution was then introduced into a cylin from 30 to 70 grams C02, from 35 to 75 grams of 
drical tank I 0, having a capacity of 1% cubic NH3 and from 20 grams per liter to saturation of 
meters, which had been previously filled with copper, said copper being present in cuprous 
copper wire scrap. After closing the tank to ex form in a major amount but also comprising a 
clude essentially all air, the solution was circu 40 substantial amount thereof in cupric form, the 
lated through the bed of copper by pumping in caustic alkali being present in such concentra
closed circuit 12, 13, 14, for 20 hours at room tem tion and such amounts that cuprous copper is 
perature. At the end of the 20 hour period, the precipitated as cuprous hydroxide and substan
solution assayed 55 grams per liter cuprous cop tially all of the cupric -copper remains in solu-
per, 5 grams per liter cupric copper, 40 grams per 4:.3 tion, and separating the precipitate of cuprous 
liter C02, and 60 grams per liter NHJ. The solu hydroxide from the reaction mixture. 
tion was then pumped into an adjacent tank ·2. A process as defined in claim 1 further 
15 having a capacity of 1~ cubic meters and con characterized in that the amount of caustic al-
structed with a cone-shaped bottom, into which 50 kali is from 0.8 to 1.5 times the molecular equiva
a solution of 50 per cent caustic. soda, containing lent of the C02 content of the solution. 
185 pounds of NaOH (76% Na20>, had been 
previously introduced. In order to intimately PERCY J. ROWE. 
mix the copper-bearing solution with the caustic 
solution, and to avoid any oxidation, the prepared REFERENCES CITED 
copper ammonium carbonate solution was intro- 55 
duced near the bottom of the cone under pump The following referenlces are of record in the 
pressure. Precipitation of the yellow cuprous hy file of this patent: 
droxide occurred almost instantaneously, and UNITED STATES PATENTS 
after all of the copper ammonium carbonate solu
tion had been introduced, was allowed to settle 60 Number Name Date 

hours. 1,131,986 Benedict __________ Mar. 16, 1915 for 8 
The supernatant liquid above the precipitate OTHER REFERENCES 

was drawn off, and assayed 4% grams per liter of 
Corney and Hahn-Dictionary of Chemical copper, 54 grams per liter NHJ, and an undeter

Solubilities, Inorganic-MacMillan Co., New mined quantity of sodium carbonate. This solu 65 
York ( p. tion was treated in an evaporator, where the NHJ 1921) , 303. 

Inorganic and Theoretical Chemistry by Melwas expelled and the gas condensed as aqua am
lor, vol. 3 0923), Longmans, Green and Co., New monia; the copper was recovered ~s oxide and 
York; page the remaining solution evaporated for the re- 128. 

Solubilities of Inorganic and Organic Comcovery of sodium carbonate. 70 
The cuprous hydroxide slurry in the cone of pounds by Seidell, vol. 2 (1928), D. Van Nos

the reaction tank was washed with 200 gallons trand co., Inc. New York, p. 1183. 
of water by introducing the water under pressure Dictionary of Chemical Solubilities by Corney 
through the bottom of the cone. The precipitate 0896), MacMillan and Co., New York. (pp. 136 

was again allowed to settle for 8 hours, after 75 and 137.) 
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This invention relates to ·the . production .. of · Cu2C03.xNH3+2NaOH ~2CuOH+Na2C03+xNHJ · 
cuprous oxide and has for its principat object to (NH4lzCOJ+2NaoH~Na2COJ+2NHJ-t.2H20 . 
provide a process . .for recovering cupr()l.Js .oxide.·· Less .than the amount of caustic thus calculated · 
from solutions containing copper ammonium car--. will give :satisfactory results, that is, will precipi
bonate. 5 tate substantially all the cuprous copper~ and a 

Prior to my invention a. number .. of methods·. greater .quantity can be tolerated, that is, will not 
have been proposed for the production of cupro.u.~ · precipitate any great quantity of cupric copper. · 
oxide. but so far as I am aware none.of these has·: The amounts· of cupric copper precipitated when, · 
proved completely satisfactory and no one has. · greater amounts .of caustic are employed depend 
to my knowledge disclosed a process suitable .for! 10 not only. upon the .concentration of cuprous am- · 
recovering cuprous oxide from. the commercially monium cs~rbonate and ammonium carbonate but · · 
available copper .solutions ·which· I propose to also upon.·the concentration of cupric copper so employ. that for solutions containing above 85% of the · I have now discovered a process for producing·. copper in cuprous form. it is possible to utilize cuprous oxide (or, optionally·, cuprous hydroxide) 15 greater' proportions of caustic soda without prefrom solutions containing· copp~r in the ·form of 

cipitating a great deal of cupric copper.· In any cuprous ammonium carbonate or both cupr.aus 
case~ the practical limits are more or less a matter· and cupric ammonium car-bonate~.: ·-I preferably of choice since the considerations which actually treat the solution ·(usually:! :mixed:. because-: of ~ : 
determine the limits are on the one hand the the difficulty in obtaining :a solution in which ·20 
amounts of cuprous copper which it is decided can the ·copper is entirelY: cuprous) .· if it contains 
be allowed to remain unprecipitated and on the more than about 15% of the copper in cupric 
other hand ·the amounts of cupric copper which form, to reduce the amount of cupric· copper and can be allowed to be precipitated. I prefer to increase the amount of cuprous CQpper· in solu
use from 0.8 to L5 times the calculated proportion tion. I have found that I am able'to precipitate 25 
of caustic. required by the above formula. . Stated , a cuprous compound which I believe to be cuprous 
in terms. of the fin a] product, I prefer to use from hydroxide (CuOH) from solutions containing 50% 
1 to 2 pounds of caustic· soda <or the molecula:or more (preferably 75% or more) of the copper· 
equivaleot of KOH) fo-r.each pound of Cu20 proin solution in the form of cuprous ammonium duced .. carbonate <the remainder being in the form' of :::o In the accompanying drawings .. the .figure is a cupric ammonium carbonate) and without pre flow .sheet. illustrating the preferred embodiment . cipitating an excessive-quantity -of cupric hydrox of the .. invention. . 

ide, and by a separate step to convert ·the cuprous The initial .copper ·ammonium carbonate solu
hydroxide into cuprous oxide and ~dissolve out a ;~:; tion preferably. normally is one containing ap-· 
part of the small proportion of Cu (QH) 2 ·pre proximately- 40 grams per liter of C02,. 60 grams 
cipitated. per lite.r .of Nih,. and 35 to 40 grams per Hter .. of 

I first. contact an aqueous· solution, containing•, '.;::· copper.,~a large. part of which may be in the ox-·, 
cuprous and cupric ammonium ca:rbonates~itrsuitot.,(~ idized. c.ondltion; . i. e.. cupric ammonium. car- . 
able concentrations with metallic copper in the-~~~) bonate ... A solution meeting these general. re-. 
absence of air whereby , to obtain a solution quir.ements .is now produced commercially in a 
wherein at least 50%, and preferably 75% or more, process forodissolving. copper from various types of 
of the copper is present as cuprous copper and copper .. bearing. materials. This commercial com-: 
then treat such solution with! an amount of alkali position. may be expected to vary. within ·limits as 
sufficient to precipitate substantially all the ,13 follows: ,C02 from 30 to 70 grams per .litev;. NH3: 
cuprous copper in solution but insufficient_ to pre. from 35. to 75 grams per liter; and copper. from 10 
cipitate any. substantial proportion of the cupric to 50 grams per liter. Any of these solutions, and,· 
copper. (The reduction ·of cupric copper ·to others- of similar.composition,. however produced,· 
cuprous copper may be omitted if the desired pro are .suitable._as starting, solutions for my -process. 
portion of cuprous copper is already present in .;o the only restriction being that they-must be su:ffi.., 
the starting solution); I then ·convert· the ·pre· .. ·· ciently .Jow in copper to permit the subsequent.· 
cipitate to oxide by treatment with· strong caustic. addition of copper in amcmnts· sufficient to reduce · · 

The amount of alkali ·required· for the· ·prefer.:..· , a large: part of the cupric· coppe1~ initially in solu
entia! ·precipitation step can · be ·determined by · tion. to cupro.us ·copper before this· reduction i3 
calculation. Thus, the ·cuprous ammonium car• ;,.) inhibited by the limited solubili-ty· of .aopiJex in 
bonate and ammonium carbonate content .of toe·· . sol uti on •. -
mixed copper solution being known from exper As ,show<l.1: in the accompanying :flow· sheek the. 
ience with a closely- controlled solution . or . by : .. copper-ammonium carbonate starting selutionds
analysis, the stoichiometric quantity.· can .be cal"'!'·· run into a. closed tank or vessel tO 'prqvided·with- .. 
cui a ted according to the following: reactions;_.. BO a cover ·H wher-eby' to exclude air) .. containing:. 
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This invention relates to the preparation of excess of ammonium carbonate. The copper in 
cuprous oxide and more specifically to the separa this solution when used for leaching is oxidized 
tion of cupric oxide from a mixture of cuprous to the cupric state by air in an absorber tower. 
and cupric oxides. This solution is then percolated through tanks 

It has long been known that cupric ammonium t5 containing copper-bearing materials. The cupric 
carbonate solutions containing an excess of am ammonium carbonate solution dissolves metallic 
monium carbonate, will dissolve metallic copper copper, thereby becoming reduced to form 
forming cuprous ammonium carbonate. Theo cuprous ammonium carbonate. Theoretically, it 
retically, it would be possible for a solution con is possible to dissolve one pound of copper metal 
taining one pound of copper as cupric ammonium 10 for every pound of copper already in solution as 
carbonate, to dissolve one pound of metallic cop cupric ammonium carbonate, but this limit is 
per, and form, in solution, two pounds of copper never completely attained. A portion of this rich 
as cuprous ammonium carbonate. In practice solution from the tanks, containing copper in 
this rate of solution is never attained, but by ex amount equivalent to the metallic copper which 
ercising painstaking care it can be very nearly ap 15 was dissolved, is distilled to decompose it into 
proached. This solution, containing most of the copper oxides, ammonia and carbon dioxide. 
copper in the cuprous state, on being distilled Ammonia stills are used for this purpose, steam 
to recover the copper value as the oxides, and, entering at the bottom, and solution entering at 
barring any oxidation in distilling, yields an oxide the top. The mixed copper oxides are discharged 
which is a mixture of cuprous and cupric oxides, 20 at the bottom with waste liquor <water with a 
the proportions of each being approximately the trace of ammonia) . The ammonia and carbon 
same as the cuprous to cupric copper ratio in dioxide with water vapor go to a condenser where 
the solution before distilling. they are cooled to form an ammonium hydroxide

For several years attempts have been made at ammonium carbonate solution (distillate). The 
various times to produce a commercial grade of 25 undistilled portion of the rich solution, and the 
cuprous oxide by the distillation of solutions of distillate are combined, water, carbon dioxide and 
copper ammonium carbonate that had been aqua ammonia are added as required and this 
highly reduced to the cuprous state by contact is oxidized with air to make up a new leach solu
with metallic copper. A satisfactory product has tion. 
never been made by this method. 30 A typical leaching solution would contain 10 

I have now found, that if the mixed oxide pro to 60, preferably 30 to 40 grams per liter, of cop
duced by the above method be treated with cer per (90 to 100% oxidized-that is, in the cupric 
tain water-soluble organic acids or water solu state) ; 30 to 100, preferably about 60 grams per 
tions thereof (for example, acetic acid) under liter, of ammonia; and 20 to 60, preferably about 
controlled conditions, the cupric oxide will be 35 40 grams per liter, of carbon dioxide. The rich 
dissolved formlng the cupric salt of the acid used, solution might in a usual case contain from 20 
and leave undissolved, or practically so, the to 100 grams per liter of copper, with about the 
cuprous oxide. The cuprous oxide may be sep same concentrations of ammonia and carbon 
arated by filtering, washed free of acid and salts, dioxide as in the leach solution. The amount of 
and dried. The cupric salt may be recovered by 40 copper dissolved determines the amount of copper 
conventional crystallization processes. The ex in the cuprous and the cupric state in the rich 
cess organic acid may be recovered by condensing solution. 
the vapors evolved in concentrating the filtrate In practice it is possible to obtain solutions con
for crystallization, or by diluting it and placing taining up to about 95 per cent of the copper in 
it on fresh mlxed oxide and allowing it to dissolve 45 the cuprous state, which on distilling yield a 
cupric oxide until practically all of the acid is mixed oxide containing up to about 92 per cent 
consumed in forming the copper salt. of the copper as cuprous oxide, the balance being 

As commercially practiced, the solution circu cupric oxide. This oxide is not stable unless it 
lating in the lea·ching system is an aqueous solu is immediately dried after filtering, as the pres-
tjon of copper ammonium carbonate, with an 60 ence of m·oisture and a trace of ammonia prob .. 
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ably accelerates the gradual oxidation of the the cupric acetate that is formed; otherwise 
cuprous oxide to cupric oxide. To prevent this the cupric acetate will start to crystallize, and 
oxidation, the oxide, after filtering, is immedi on filtering will contaminate the cuprous oxide 
ately dried and ground in a hammer-mill with and prove difficult to wash out. This can be 
flash drier apparatus. The cuprous oxide con overcome by diluting the acid liquor with water 5 
tent of the dried oxide changes to cupric oxide near the end of the reaction should crystals start 
but slowly, thus being suitable for various com forming in the mixture. 
mercial purposes, and it is this oxide which, un Other organic fatty acids were used in the 
less otherwise stated, has been used in preparing same manner as acetic acid to determine whether 
cuprous oxide of a commercial grade by dissolving 10 they had the same effect in preferentially dis
out the relatively small amount of cupric oxide solving out the cupric oxide from cuprous and 
with organic acide or solutions of organic acids. cupric oxide mixtures. Those used were formic, 
Other mixtures of cuprous oxide and cupric oxide propionic, butyric, caproic, caprylic, and lauric. 
containing predominantly cuprous oxide can be While it was found that all of these acids dis-
successfully treated, suitable mixtures containing 15 solved cupric oxide quantitatively before react
at least one mol of C1120 for each mol of CuO. I ing with cuprous oxide and this latter reaction 
prefer to treat mixtures of higher CU20 content taking place only very slowly, there was a de
such as those indicated above containing 70% or crease in their effectiveness with an increase in 
more by weight. the number of carbon atoms in the acid. Formic 

I have found that acetic acid, and various 20 acid gave the best results, and lauric acid the 
strength water solutions of acetic acid wUl dis least satisfactory. While it iS possible to produce 
solve cupric oxide from mixtures of cupric oxide a fair grade of cuprous oxide from the higher 
and cuprous oxide leaving most of the cuprous acids with the necessary time and pains, it is 
oxide unattacked. The cuprous oxide is but felt that only the water soluble acids are of 
slightly affected by dilute solutions of acetic 25 economic importance in· producing cuprous oxide 
acid, but considerably more so in more concen by this method; viz., formic acid, acetic acid, 
trated solutions, and in glacial acetic acid, the propionic acid, and butyric acid. Butyric acid is 
action of concentrated acetic acid on cuprous less desirable due to its lower solubility in water, 
oxide being to precipitate one-half of the copper and because of the lower solubility of its copper 
as finely divided copper and to dissolve the other 30 salt. To make cuprous oxide from mixed oxide 
half as cupric acetate. Practical strengths of with formic, acetic, or propionic acids, the pro
solutions are from 5 to 50 mols of H20 per mol of cedure is identical except that the amount of 
acid, anhydrous basis. I prefer to use solutions acid necessary for solution of the cupric oxide 
of from 10 to 20 per cent (by weight) acetic acid will vary as the molecular weights of the acids. 
in the process, this being optimum for fast dis- 35 Organic acids other than the fatty acids were 
solution of the cupric oxide and inexcessive at also tried; namely, benzoic, oxalic, lactic, gallic, 
tack of cuprous oxide by the acid. These tartaric, succinic, citric, and salicylic. Of these 
strengths are based upon the idea that such solu lactic acid was found to produce a :fine grade of 
tions will be added to the dry oxide mixtures. cuprous oxide by dissolving out the cupric oxide. 
Adding part or all the water to the oxide mixture -lO Oxalic acid had the same effect, but the prOduct 
and then adding a stronger acid solution is an contained cupric oxalate which had to be re
equivalent procedure. moved. Tartaric acid showed the desired pref

Although the cupric oxide is dissolved and a erential solubility for cupric oxide, but proved 
satisfactory grade of cuprous oxide may be made less desirable because of a considei·ably slower 
by allowing the reaction to proceed at room tem 15 rate of reaction. 
perature, I prefer to perform the treatment at The cuprous oxide produced by this method is 
from 70° c. to the boiling point of the solution. a brick red to orange color, depending on the 
This greatly accelerates the dissolving reaction, fineness of the particles. Most of the tests were 
gives a cuprous oxide product having brighter ~ade ~sing oxide that had been dried and ground 
color, and increases the solubility of the cupric .:;o Immediately after filtering, and so retained its 
acetate in the solution so that less volume of solu high cuprous oxide content. Samples of freshly 
tion is required. The solution in this case must precipitated wet filter cake oxide were also used. 
be separated from the product while hot to pre It was found that with freshly precipitated oxide 
vent crystallization of the cupric acetate which the cupric oxide dissolved out more rapidly and would occur on cooling. 

55 gave a product of slightly higher cuprous oxide 
The amount of acetic acid n~e.ssary to treat a content; however, it was a darker red color, pregiven amount of mixed oxide should be the su~a?IY be?ause of the larger particle size. on amount necessary to combine with all of the grmding this material it was found that the color cupric oxide present, plus an excess of at least could be changed from brick red to lighter red 

20 per cent. I prefer to use an excess of from 60 or to orange, by finer grinding. ' 
100 to 200 per cent or more to produce a good In practicing my invention, a solution of acetic grade of cuprous oxide in the minimum time. acid ( 10 to 20%) is placed in a vessel equipped The excess acetic acid also assures the recovery with a reflux condenser, agitator, and a source of the normal cupric acetate from the liquor. of external heat. To this the ·mixed oxid is The excess acid may then be recovered in one of 

65 added and the mixture agitated and heated ~nd two ways: ( 1) By condensing the acid when the ~llowed to reflux until a sample taken fr~m it cupric acetate solution is concentrated by evapo
Indicates that all of the cupric oxide has dissolved ration; and (2) by diluting the solution with and the remaining cuprous oxide is brick red in water and applying it on fresh mixed oxide to 
color. Sh_ould any copper acetate crystals be allow the excess acid to dissolve more cupric 

70 ap~r~nt m the sample, water is added and the oxide until it is practically all consumed in form agitatiOn and heating continued until th ing cupric acetate. tals h d. 1 e crys-
.ave Isso ved. The solution is then filtered The volume of solution used for the solution of 

the cupric oxide is of importance in that enough hot (In the absence of air) , washed with warm 
solution must be used to retain 1n solution au of water un~u free of acid and cupric acetate, and 

76 1'1nally w1th oold water to· cool the oXide before 
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discharging from the filter. The oxide is then 3. In a process for producing cuprous oxide the 
dried at 60 to 70° C. in air, or preferably in a steps of distilling a mixture of cuprous ammo
vacuum. niwn carbonate and cupric ammonium carbonate 

The filtrate is evaporated to concentn:.te the in which the copper is not less than approximate-
cupric acetate, the vapor being condensed to re 5 ly 70% in the cuprous state at a temperature to 
cover the excess acetic acid. The cupric aseta+e n~m~:ve ammonia and C02, filtering the resulting 
is recovered by crystalUzing. mixture of cuprous and cupric oxides and dry

The follovJing specific example will serve to il ing the same immediately after filtering, treat
lustrate the invention: ing the resulting mixture with a low molecular 

10 weight, water soluble organic acid of the class 
Example consisting of formic, acetic, propionic, butyric. 

One kilogram of mixed oxjde, 83.95% total oxalic. tartaric and lactic acids in aqueous me
copper, 78.81% cuprous oxide, was treated as fol dium, the amount of acid being in excess of the 
lows: A solution made up of 750 ml. glacial acetic theoretical required to react with the cupric oxide 
acid (99.8% HAc) and four liters of water was 1 present by at least 20% and the amount of wa5 
added to the oxtde, the :;.nixture stirred and grad ter being from 5 to 50 mols per mol of acid until 
ually heated to a maximum temperature of 64° the cupric oxide has been dissolved and then 
C. and kept at this temperature for two hours separating the liquid portion of the reaction mix
with intermittent stirriP.g. Toward the end of ture from the Cu20 which remains t;ndissolved. 
this period, crystals of t '1Pric acetate started to 4. In a process for pro.~i.ucing cuprous oxide the 20 
form on the surface of the liquid, and water was steps of treating a mixture of cuprous and cupric 
added just sufficient in 8.mount to keep the cupric oxides containing at lea.st 70% by weight Cu20 
acetate in solution. The oxide after two hours with acetic acid in aqueous medium, the amount 
was a bright red color, and was separated from of acid being from 1.2 to 3 times the theoretical 
the liquor by filtering en a Buchner funnel, quantity required to dissolve the cupric oxide con25 
washed free of acetates with warm water, and tent of the mixt1.Jre and the amount of water be
dried in air at 60-70° C. The oxide produced had ing from 5 to 50 mols of water for each mol of 
a total copper content of 87.63 per cent, with a acid, until the cupric oxide has been dissolved and 
total reducing power as cuprous oxide of 98.30 then separating the liquid portion of the reac-
per cent. The filtrate assayed 13.63 grams per 30 tion :mixture from the Cu20 which remains un
liter copper, or approximately 39 grams per liter dissolved; the treatment with said acid being car
cupric acetate. 812 grams of cuprous oxide was ried out at a temperature between 70° C. and 
obtained, or 81.2 per cent of the original mate the boiling point of the mixture and the separa
rial. The filtrate from the test was evaporated tion of the solid and liquid phases being carried 
and the cupric acetate separated by crystallizing. ;;;, out at a temperature above that at which crystals 
The crystals assayed 31.76 per cent copper. of cupric acetate would form. 

Having thus described my jnvention, what I 5. In a process for producing cuprous oxide the 
steps of .contacting a mixture of cuprous oxide claim is: 

1. In a process for producing cuprous oxide the and cupric oxide contEining from 70% to 92% of 
steps of treating a mixture of cuprous oxide and Cu20 by weight with a low rnolecular weight, wa40 

ter soluble organic acid of the class consisting of cupric oxide containing at least one mol of Cu20 
formic, acetic, propionic, butyrlc, oxalic, tartaric for each mol of CuO wi.th a low molecdar weight, 
and lactic acids in aqueous n1edium, the amount water soluble organic acid of the class consisting 
of acid being from 1.2 to 3 times the theoretical of formic, acetic, propionic, butyric, oxalic, tar

45 quantity to react with the cupric oxide present taric and la.ctic acids in aqueous medium, the 
and the amount of water being a number of mols amount of acid being in excess of the theoretical 
of water per mol of acid sufficlent to produce a required to react with the cupric oxide present 
10% to 20% solution by Y..reight in the case of by at least 20% and the amount of water being 
acetic acid, until the cupric oxide has been dis-from 5 to 50 mols per mol of acid, anl1ydrous basis, .r;o solved and then separating the liquid portion of until the cupric oxide has been dissolved and then the reaction mixture from the Cu20 whi-ch reseparating the liquid portion of the reaction mix mains undissolved. ture from the Cu:;O wh!.ch reinai.ns undissolved. 6. The invention according to claim 5 wherein 2. In a process for producing cuprous oxide the further during the first recited step the tempera-steps of treating a mixture of cuprous and cupric 55 ture is maintained between 70° C. and the boiling oxides containing at least 70% by weight Cu20 point of the solution. with acetic acid in aqueous medium, the amount LAWRENCE C. KLEIN. of acid being from 1.2 to 3 times the theoretical 

quantity required to dissolve the cupric oxide con REFERENCES CITED 
tent of the mixture and the amount of water be-
ing from 5 to 50 mols of water for each mol of 60 The following referen~ces are of record in the 
acid, until the cupric oxide has been dissolved file of this patent: 
and then separating the liquid portion of the Mellor, "Comprehensive Treatise On Inorganic 
reaction mixture from the Cu20 which remains and Theoretical Chemistry," Longmans, Green & 
undissolved. Co., London, 1923, vol. 3, page 125, lines 3-8. 
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3 4 
from SO" F. to i40° F., a range from 100° to solution in the foregoing manner as in this was 
120° F. being preferable. The length of time I have practical control of the NH3 to C02 ratio 
during which the precipitate is allowed to re and it is less expenm.ve. I then add copper to 
main in contact with the mother liquor exerts a the ammonium carbonate solution and finally 
small but substantial effect on both the yield add oxygen to form the cupric salt. The copper 5 
and the density. Standing for less than one may be added by contacting the copper metal 
hour, the yield is substantially lower than other with the ammonium carbonate solution in a 
wise, and the apparent density is substantiall;y suitable tank or vessel and then bubbling in a1r 
higher than when the slurry is allowed to stand or oxygen. Sufficient oxygen should be added to 
for a longer time. However, if the precipitate 10 convert all or nearly all the copper which is dis
remains in the mother liquor too long, the appar solved by the ammonium carbonate solution to 
ent density again increases. The time of con the cupric state. Some cuprous salt can be 
tact is not particularly critical, but when a prod- tolerated but I prefer to use solutions contain
uct having an extremely low density is not re ing as near as practicable 100% of the copper 
quired, the time of contact may be reduced to 15 in the cupric state. Various concentrations of 
15 minutes or less, but under these conditions cupric ammonium carbonate can be employed 
the yield is slightly less, but where coarser crys but for good yields and a satisfactory product I 
talline material "is required a longer period of have found it desirable to use those in which 
contact is desirable, say, 1 to 8 hours. A very the copper content approaches saturation. To 
substantial lowering of density in a combination 20 state the desired concentration in another way, 
of conditions, making for satisfactory yield with it is desirable to employ solutions in which the 
respect to copper, can be obtained by adding the copper concentration varies from about 50 grams 
cupric ammonium carbonate solution to the per liter to about 100 grams per liter, C02 and 
sodium hydroxide solution instead of the reverse. NH3 varying from about 31 to 63 grams per 
The speed of addition of solution to alkali like 47 95 25 liter in the case of COJ and from about to 
wise exerts some effect on density and yield; grams per liter in the case of NH3. This would 
viz., when 500 ml. of cupric ammonium carbonate represent a mol ratio of Cu to C02 of about 1.0 
solution containing 52.7 gpl of copper is added to 0.9 and a mol ratio of Cu to NH3 of about 1 
immediately to 150 ml. of 30% NaOH solution, to 3.5. 
stirred for 5 minutes, then allowed to settle for 30 In respect to the concentration of the sodium 
30 minutes, the product has an apparent density hydroxide solution used as a precipitant, the 
of 46 grams per hundred milliliters; whereas, optimum conditions are indicated in Fig. 1 where 
when the same volumes are added slowly over it will be seen that satisfactorily low density is 
a period of 5 minutes, stirred and allowed to attained when the solution of sodium hydroxide 
settle for 30 minutes, the apparent density of 35 runs between 15% and 50% while a very satis
the product is 40 grams per hundred milliliters. factory concentration is between 20% and 30%. 

The copper for the preparation of the copper If the concentratiton is too high it becomes 
ammonium carbonate solution can be obtained somewhat viscous and accordingly I prefer to 
from various grades of copper, either virgin or operate in the range of 20% to 30%, that is, in 
secondary, also copper clad and copper-contain- 40 about the upper two thirds of the density curve 
'ing materials including the cheaper grades of as seen in Fig. 1. In respect to reaction tem-
scrap. For some purposes the cheaper forms of perature, its very important effect is illustrated 
scrap are entirely satisfactory while for products in Fig. 2 where the apparent density curve is 
of high purity it may be necessary to use selected seen to drop from about 75 to about 35 grams 
scrap or even pure metal. Some types of copper- .J ;, per 100 cc. as the temperature increases from 
containing materials may contain valuable 80° to 140° F. At the same time the yield in-
metals other than copper which are insoluble creases somewhat so that it is quite feasible to 
in ammonium carbonate solution and according- take advantage of the lower density resulting 
ly are concentrated in a residue from which they from the elevation of temperature. 
may be readily recovered. In Fig. 3 I have shown the results of a study in

To prepare a cupric ammonium carbonate volving the time during which the precipitate is 
solution suitable for precipitating cupric hy left in contact with the mother liquor. It will 
droxide according to the invention I require first be seen that a standing period of from 1 to 8 
a suitable solution of ammonium hydroxide. I hours is beneficial both as to yield and lower 
may use various concentrations but prefer to f>;J density while the maximum benefit is achieved 
produce, by dilution of aqueous ammonia or by where the standing period is from 1% to 4 hours. 
absorption of ammonia gas in water, a solution By reference to Fig. 4 it will be seen that very 
containing about 30 to 100 grams per liter of material advantages in lower density of product 
NH3. I then add C02 gas to such ammonium can be obtained by adding the copper solution to 
hydroxide solution either by bubbling in C02 gas 60 the caustic precipitant instead of the reverse. 
or by mixing in a tower the ammonium hy The heavy lines indicate the yield (using a solu-
droxide solution with the C02 gas as contained tion containing 49.5 grams per liter of copper, 31 
in flue gas from the combustion of coke or in any grams per liter of C02 and 50 grams per liter of 
other feasible manner. I may use ammonium NH3) and since it is desirable to obtain a yield of 
carbonate solutions containing any amount of 65 85% to 95%, only the extreme upper ends of 
C02 up to saturation, but I prefer to use solu the heavy lines can be considered to indicate de-
tions containing a ratio of about 2 parts of COz sirable conditions of operation. Considering 
(grams per liter) and 3 parts of NH3 (grams per the highest ·point on the heavy line indicating 
liter); for example, an ammonium carbonate the addition of copper solution to the sodium 
solution containing 40 grams per liter of co~ 70 hydroxide solution, it will be seen that the yield 
and 60 grams per liter of NH3. While it is pos is in the order of 90% which is satisfactory and 
sible to make use of an aqueous solution of am that at this point the corresponding density is of 
monium carbonate such as might be commer the order of 32 grams per 100 cc. whereas if the 
cially available or produced by dissolving am precipitant had been added to the copper solu
monium carbonate in water, I prefer to make my 75 tion, the yield would be somewhat below 85% 
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while the density would be in the order of 50 to 95 gallons of the sodium hydroxide solution at 
grams per 100 cc. a temperature of 120 F. with violent agitation, the 

Properly prepared solutions of cupric am addition being completed in 90 seconds. The 
monium carbonate mixed with the proper amount precipitate which formed was allowed to stand 
of caustic soda under the optimum conditions as 5 in contact with the mother liquor for two hours 
above indicated will yield about 1.1 pound of and then was removed by filtration. The pre
cunric hydroxide for each pound of caustic cipitate so produced was dried at 120° F. for 10 
(76% Na20). The amount used is essentially hours and then at 160° F. for 3 hours until there 
that required to combine with the C02 present. was no further loss of weight. The product was 
The precipitates formed can be filtered from the 1 o found to be a cupric hydroxide having an appar
solution and washed to remove sodium and am ent density of 35, that is, a 100 mi. graduate filled 
monium salts. They can be readily dried at a to the 100 mi. mark with the material as tightiy 
moderate temperature lower than would convert as would result from tapping the graduate on a 
any of the hydrate to the oxide. However, if the table top weighed 35 grams. 
drying temperature is allowed to go too high some 15 Having thus described my invention, what I 
of the hydrate will be converted to the oxide. claim is: 
The temperature best suited for drying is a vari 1. A process of producing cupric hydroxide in 
able depending on the contained moisture, the the form of a finely divided, light fluffy powder of 
density etc. It can be stated generally that the apparent density less than about 65 grams per 
drying temperature should not be allowed to 20 100 cc., said process including the steps of ( 1) 
go materially higher than 160° F. and at the be preparing an aqueous solution of cupric am
ginning of the drying it should preferably be monium carbonate containing from 50 to 100 
considerably lower than 160° F., for example, grams per liter of Cu, 31 to 63 grams per liter of 
preferably, not above 130° F. As the moisture in C02, and 47 to 95 grams per liter of NH3; (2) 
the material is driven off by the drying, the 25 adding said aqueous solution to an aqueous solu
cupric hydrate becomes powdery, and when dry tion of NaOH containing from 15% to 50% 
is entirely suitable without further grinding for NaOH by weight, the quantity of NaOH solution 
use in chemical processes and for other purposes. employed being from 80% to 120% of the quan
Where extremely fine particle size requirements tity theoreticaly required to precipitate an the 
must be met, the powder consisting of agglomer 30 copper from the cupric ammonium carbonate 
ated particles of finer cupric hydrate crystals solution employed, the temperature of the re
may be further broken up by grinding in suitable action mi~ture being maintained within the 
equipment to the ultimate crystal size required. range from 100° F. to 120° F.; and (3) separating 

After the precipitation, the mother liquor will the precipitate from the liquid portion of the re-
contain sodium carbonate, a small amount of 35 action mixture. 
copper, ammonium carbonate and water. It 2. A process of producing cupric hydroxide in 
can be treated by heating the solution sufficiently the form of a finely divided, light fluffy powder 
to drive off the ammonia and any C02 in excess of apparent density less than about 65 grams per 
of that in stoichiometric proportion with the 100 cc., said process including the steps of ( 1) 
Na20 content which may be present in the solu 40 preparing an aqueous solution of cupric am
tion. The ammonia and C02 gases along with monium carbonate containing from 50 to 100 
water vapor can be condensed, fo~ming aqueous grams per liter of Cu, 31 to 63 grams per liter of 
ammonium carbonate. The residual copper can C02, and 47 to 95 grams per liter of NH3; (2) 
then be precipitated as a compound such as adding said aqueous solution to an aqueous solu-
cupric oxide which can be filtered off. The re -15 tion of !NaOH containing from 15% to 50% NaOH 
sulting solution, containing sodium carbonate by weight, the quantity of NaOH solution em
and water, can be treated by adding calcium hy ployed being from 80% to 120% of the quantity 
droxide to reform sodium hydroxide. The re theoretically required to precipitate all the cop
sulting calcium carbonate precipitate can be re per from the cupric ammonium carbonate solu-
moved and burned to produce C02, which can i>O tion employed, the temperature of the reaction 
be absorbed in NH3 solution, and calcium oxide, mixture being maintained within the range from 
which, ·when slaked, reforms calcium hydroxide. 100° F. to 120° F.; (3) allowing the resulting pre
It is seen that all reagents, except copper water cipitate to stand for a period of from 1 to 8 hours 
and air, entering the process are recoverable in in contact with the liquid portion of the reaction 
a form such that they may be directly returned 55 mixture; and (4) separating the precipitate from 
after suitable adjustment of concentration to the said liquid portion of the reaction mixture. 
process. PERCY J. ROWE. 

The following specific example will serve to 
illustrate the invention: REFERENCES CITED 

60 Example 'l'he following references are of record in the 
file of this pa.tent: An ammonium carbonate solution was pre

pared by adding CD2 gas to an ammonium hy UNITED STATES PATENTS 
droxide solution containing 67 grams per liter of Numher Name Date 
NH3. The gassing was continuPd until the solu- 65 1,867,357 Furness ------------ July 12, 1932 
tion contained 40 grams per liter of C02. The 

OTHER REFERENCES resulting ammonium carbonate solution was con
tacted with copper metal and air was blown in J. W. Mellor's, "A Comprehensive Treatise on 
until the copper content was 64 grams per liter, Inorganic and Theoretical Chemistry," vol. 3, 
an analysis at this point showed 64 grams per 70 1923 ed., pp. 143, 144. Longmans, Green and Co., 
liter of copper, 40 grams per liter of C02 and 60 N.Y., publishers. 
grams per liter of NHJ. A sodium hydroxide McPherson and Henderson, "A Course in Gen
solution was prepared containing 252 grams per eral Chemistry," 1927 ed., p. 618. Ginn and Co., 
liter of sodium hydroxide. 264 gallons of the N.Y., publishers. 
cupric ammonium carbonate solution were added 7G 
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2 Claims. (CI. 23-147) 

1 2 
This invention relates to methods for prepar understood that when I refer to apparent density 

ing cupric hydroxide and has particular refer this takes into account the various factors in
ence to processes involving the preparation of a fluencing apparent density; such as, fineness and 
solution containing cupric copper, ammonia and uniformity of particle size and degree of aggre-
carbon dioxide (herein for convenience called 1 gation. 
cupric ammonium carbonate) and the precipita The other factors referred to which are effec
tion therefrom, by means of an alkali metal hy tive at optimum copper concentrations to reduce 
droxide precipitant, of cupric hydroxide in con the apparent density of the product without 
trolled physical state, especially in the form of rendering the yield unsatisfactory are as fol-
a product of low apparent density suitable for 10 lows: first, the concentration of the sodium hy
fungicide use, the manufacture of copper naph droxide (or potassium hydroxide which may be 
thenate and the like. used in equimolecular proportions as a substi

I have discovered that by suitably controlling tute for NaOH) which is used as a precipitant, 
the concentration of the copper in the cupric second, the manner of adding the precipitant, 
ammonium carbonate solution, and also suitably 11 that is, whether the cupric ammonium carbonate 
controlling certain additional factors, I am able is added to the precipitant or vice versa, third, 
to produce a finely crystalline cupric hydroxide the amount of precipitant solution employed, 
of low apparent density without sacrificing the fourth, the reaction temperature, fifth, the time 
yield to any extent. That is, I am able to pre consumed in completing the mixing of the cupric 
cipitate a suitably high proportion of the copper 20 ammonium carbonate solution with the precipi
content of the cupric ammonium carbonate solu tant, and sixth the length of time the product 
tion in the form of a cupric hydroxide of low is left in the mother liquor. I find that it is 
apparent density, the material being in the form desirable to select conditions which will result 
of very fine crystalline particles and not as a in the precipitation of most but not all of the 
more or less continuous gel, which is the general 25 copper in solution. I regard 95% precipitation 
conception of cupric hydroxide. as perhaps an optimum but in practice I may 

This cupric hydroxide is superior to the copper operate very satisfactorily on lesser yields, for 
catbonate formerly used as a raw material source example 85% to 95%. In order to obtain a high 
of copper in chemical processes for the manu yield, I find it desirable to utilize a copper con-
facture of copper compounds becaUBe it is as 30 centration approaching saturation. This may be 
reactive as the finest of copper carbonates, par varied as will be indicated below. I find 'it desir
ticularly with organic acids, and in all cases is able also to maintain in these copper solutions 
supPrior in that no foaming due to evolution of a ratio of essentially two parts of carbon dioxide 
C02 attends the reactions. It has, therefore, (grams per liter) to each three parts of NH3 
distinct advantages in the chemi-cal process (grams per liter) . This corresponds to a mol 35 
industries. ratio of 1 mol of C02 to 3.88 mols NH3. 

It has also definite high fungicidal action and Working in the range approximating the 
relatively low phytotoxicity, and has high value optimum concentrations of Cu, C02 and NH3 
as an insoluble copper fungicide, and because <which will be defined below), I find that the 
of its basic nature can be used as an adjuvant 40 concentration of the sodium hydroxide Rolution 
to other fungicides and insecticides. used as a precipitant has only a slight effect 

Certain specific examples of the effect of con on the yield with respect to copper, but has ~1, 

trolling such factors are illustrated in the ac more important effect on the apparent density 
companying drawings, wherein Fig. 1 is a of the product. The sodium hydroxide solution 
diagram showing the effect of varying the con 45 should be fairly concentrated for obtaining the 
centration of sodium hydroxide precipitant on lowest apparent density. It may, for example, 
the yield and apparent density of the product; vary from about 15% to 50% NaOH on a weight 
Fig. 2 is a diagram showing the effect of tem basis and preferably is kept within the range 
perature on the yield and apparent density; of from 20 to 30%. The quantity of NaOH 
Fig. 3 is a diagram shm.ving the effect on the 50 solution employed may be from 80% to 120% of 
yield and apparent density of the time during the quantity theoretically required to precipitate 
whieh the precipitate is left in the mother liquor; all the copper from the cupric ammonium car
and Fig. 4 is a diagram showing the effect on bonate solution employed. The reaction tem
yield and apparent density of the method of con perature has a substantial effect on the yield 
tacting the copper solution with the precipitant 55 with respect to copper and a very profound effect 
and also showing the effect of the amount of upon the density of the resulting product. A 
precipitant used. In this connection, it i:s to be desirable temperature range for the reaction is 
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A. C, BOORMAN, JR. May 11. 1961 

Coppel' Carboaate 

Tbl• ie ia reply to yoUI' mem.oraac:lum of May 9. 196J requeatial the &Aalyela of Old 

copper carboaate. Copper. aulpb.u, lroa &Acl Dickel wa• reporte4 verbally" to yo~ 
clepartnleaa oa td•Y 15 la order to provide Karabaw witll c: .. ltlcal aaalyala promptly. 

Copper 55.26 
Sulphul' 0.4J 
ll'oa O.JJ 
ZlAO 0.096 
Nickel o.oa 
Lea4 O.OJJ 
Manaaa••• o. 0017 
Chlorlclae O.OJS 
laaoluble ia KCl 0.031 
Ar•ealc o.ooaJ 
lnaoluble ta Aceti.c Aclcl 0.086 
Watel' aoluble ealt o.o.a• 

May we Jremia• you aaata tba& tbte le th• aA&lyate of the proclUC:t oflaet aeaaoa. It 1• 
collceivable that miaor elernea& coateota w<nicl vawy ta the futve •• aclclltloaal a-uaa are 
sr6ade. Thia wo~cl be a fwacuoa of the ayatem'• clea.Alla••• &Ad fee4 material. 

May we alao &civiae that tba lateet literature aupplle4 by T eDa••••• CQI'pOI'atloa to~ their 
chemical product ahowa their aq.alyeia of copper carbooate •• fol.ow•: 

COFPEB. CARBONAT£, LlQHT 

C\1
T
HzO ... 

_ 55.10 
o tal I O.Z9 

Soluble s 0.11 
o.zo 

F. 
Za O.OJ 
Nl 0.06 

NU 
Ma NU 
lGaol. la HCl ().06 

LFE/bv L. F. Enal• 
CC., KFF 

RVJ 
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Fo\ er Y 
For Inter· Office Correspondence Onli 

TQ Mr. B. C. Peterson Date August 24, 1964. 

Form 0220 10 SUBJECT Trip Report- August 18, · 1964 

Niagara Chemical Div. of 
Food Machinery Corporation, 
Middleport, New York 

Persons contacted·: 
Stewart Bear, President 

----~~-!racy Baxter, Purch. Agent 
R. R. (Dick) Heinze, Chief Chemist 
Mr. Duckworth, Mgr. of Ag Products Div. 

Mr. B. C. Peterson and I met with the above-named individuals on Tuesday, 
August 18, to review our respective positions and interest~ in Lake Chemi
cal -- Lake Chemical having recently been purchased by Calumet, and 
Niagara being the chief customer of Lake Chemical. Prior to our purchase 
of Lake Chemical, Harshaw maintained, for all practical purposes, sole 
contact with personnel of Niagara. 

During the conference several items were discussed as follows: 

1) Niagara will continue to place orders for C-0-C-S bags. When an order 
is placed they will send us a copy of the order, and when delivery has 
been made and when Niagara has been billed for the bags they will send 
us a copy of the invoice and we, in turn, will issue a credit memo, as 
in the past. 

2) They asked that we do all we could to insure availability of cars on rush 
shipments. Could our Traffic Department make some arrangements with · 

/ the railroad on having a car or two on the siding available for C-0-C-S 
shipment, particular! y during the peak season? 

Mr. Heinze, Chief Chemist and Quality Control Manager, was called in to 
discuss specifications and analysis of C-0-C-S. They want us to include 
Marasperse to the extent of lo/o in our formulation, unless we are already 
doing so. If we are, we are to increase the additive to a total of lo/o. 

hile we were at Middleport they had two complaints relating to lumpy 
material from the field-- one from the Middleport .area and another from 
the Jacksonville, Florida, area. Mr. Heinze supplied me a sample of 
material from Jacksonville which contained lumpy material, for examina
tion by our Quality Control and Production groups. Every effort should be 
made to insure that lum:py material is not present in the bagged product. 

-:u .. ;£k 
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Niagara Chemical Div. of 
Food Machinery Corporation, 
Middleport, New York 

I gave them a copy of Lake Chemical specifications for C-0-C-S dated 
January 1, 1964, for their examination and review. Mr. Heinze asked 
specifically if the specifications and test procedures dated 2/25/52 and 
revised 6/22/53 were being complied with. A copy of these specifica
tions and test procech.lres is attached. 

5) Provision is made on the C-0-C-S bag for a batch number on the lower 
right-hand face of the C-_0-C-S bag. They have asked that we devise a 
coding system to indicate the production or lot number ·so that the lot 
number, etc. appears on the bag. From this, of cour s~, details of the 
production could be traced on any complaints received. Further, 
Mr. Heinze asked that we forward to Niagara a 1# composite sam-ple 
of our daily,~production of C-0-C-S, appropriately marked with batch 
numbe:r;, etc. 

6) . We were cautioned again to be sure not to send any of our i_nvoices to the 
end-user or to Niagara's customers. This has happened in the past, 
but very infrequently. 

During the course of our visit we had an opportunity to tour their R&D facili
ties. I was tremendously impressed with the nature of the work undertaken 
in the area of pesticides. Over a 2-year period they have spent approxi
mately $2,000,000 for their research building and equipment. They employ 
in this facility approximately 115 men, including about 50 PhD's. They 
screen approximately 2500 organic cheri'li.cals a year for biological activity, 
and have as a target the development of one chemical for commercial pro
duction and sale, as a result of this work, each year. 

A. C. Boorman, Jr. 
ACBjr :hek 

!iJII------
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LAKE CHEMICAL COMPANY 
Calumet, Michigan 

SPECIFICATIONS 

PRODUCT: Copper Oxychloride Sulphate ,(C-0-C-S) 

DESCRIPTION: 

Copper Oxychloride Sulphate, a light blue free flowing powder 
corresponding to the formula X(CuCl2) y CuS04 • 5 Cu(OH)2. 

MANUFACTURING METHOD: 

Reacting metallic copper with sulphuric acid, common salt (NaCl) 
and air. Control of pH with ammonia and sulphuric acid. Fine 
solution pH 7. 3 - 7. 4, Product designed to carry 9. 0 - 10. Oo/o Cl 
and 6. 0 - 7. Oo/o so • 4

CHEMICAL PROPERTIES: 

Soluble in acids and ammonia 
Insoluble in water 
Copper 56. Oo/o Min. 

PHYSICAL PROPERTIES: 

S. G. 3.3 
Pounds per gallon 27.49 
Bulking Value 0. 0364 gallon~ per pound 
Bulk Density · 30 - 35 lbs. /cu. ft. 
Average Particle Size 2. 5 microns 

TYPICAL USES: 

As a spray for the control of foliar diseases and as a component 
of dust and spray formulations. Not recommended for use as a 
dust in concentrated form ( SSo/o). 

MANUFACTURING AND USE HAZARDS: 

Poison - corrective measures shown on label. 

Date: ------------------------
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Original Date: 2/25/52 June 22, J 953 
Revised: 6/22/53 

SPECIFICATIONS FOR PURCHASED MATERIAL: 

Trade or Common Name: C-0-C-S 
Chemical Name: Copper Oxychloride Sulphate· 
Manufacturer: Lake Chemical Company 
Code No: 557 

PHYSICAL SPECIFICATIONS: 

Physical State Fine, free-flowing powder 
Bulk Density (Vol. in cc of 

27.7 g. in 100 cc cylinder} 80-100 cu. in. 
Color Celestial blue 
Odor None 
Screen Analysis 

Wet through 325 99-1/Zo/o Min. (Note 1) 
Solubility of active ingreLd

ient in water .0006- .OOOllbs/100 gal (Note 2) 
pH at dilution used 7. 5 to 8. 5 (Note 3) 

1Dis per sibility 970/o Min. (Note 4) 

CHEMICAL SPECIFICATIONS: 

Assay 56. 5o/o Met. Cu. Min. (Dry Basis) 
Other ingredients (chlorides 9. 0-10.0 

(sulphates 6. 0-7. Oo/o. 
Moisture 2o/o Max. (4 hrs. @ 105°C) 

Method of Assay Conventional Hypo titration 
MethQds of Analysis Methods for chlorides & sulphates 

to be supplied by Harshaw 

Authority: Letter from W. W Harris, Harshaw Chemical Co. , to 
J. F. LesVeaux, dated February 21, 1952. Revised authority: per 
LetterW. W. HarristoC. 0. EddydatedJune 12, 1953 

(Signed) John F. LesVeaux 
(All signatures were not legible) J. F. LesVeaux 

(Signed)" J. R. Warren 
" J. R. Jones 
" C. A. McDonald 
" F. S. Black 

JRW/mb 
cc: JVV -SHB-EKH-VGA-FKC -EDB-MLT-JRJ -CAM-JHH-HW D-JF L-FSB-HW -EPB-CC

CCC-JLP-OC-CMT-JR\W-JF-DADE-ALLEN-DUCKWORTH-ALDEN-WILI.A'N 
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Note 1 - Wet 325-m screen test. 

10 g. sample is stirred into 300 cc tap water, 
thoroughly dispersed, poured through grease-free 
325-m screen, washed through with running tap water 
using soft brush to break up aggregates. Residue is 
filtered in tared gooch filter and weighed. 

Note 2 - 4. 8 grams COGS is soaked in 1 L. distilled water 
with occasional shaking for 24 hrs. Filtered, 500 cc 
aliquot taken, 1 cc cone. sulphuric acid added and 
evaporated to fumes of H2S04. If residue is discolor
ed, add few drops of HN03 and digest to clear residue. 
Dilute to about 20 cc, make strongly alkaline with 
NH 0H, filter into Nessler 4 t~be (slight iron ppt may 
be filtered out, make to 100 cc and compare with stan
dard copper solution treated in same manner. 

Note 3 - 6 g. COCS is thoroughly soaked in 1 L. water for 
5 minutes with shaking. Aliquot is taken and pH 
determined with glass electrode. 

Note 4 - 15 g. COGS is put into 2500 ml tap water and allowed 
to wet, stirred for 1 minute and poured through' a clean 
325-m screen, washing with slow-running tap water with
out brushing or other mechanical disturbance. Residue 
is washed into tared gooch, dryed and weighed~ 
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ms-oa~ 
'6of( \ L;O SeptemlMr l 8, 1964 
fo\du- '1~ -

MJ'. Tracy Baxter r~~~~ ,., l(\\l,r,j Iri' ' :--:J'\~~~ I , 
Nlaaara Chemical Dlv. -- . ' . ._, :_ ) 

FMC CorporadoD 
Middleport, New York SEP2w 

pfiCtJ:, -~ ( v : ·' · · . 
~lil'llt<G o~!·";\'i

,Ad l1' 
M.ENt 

Dear Tra~y: 

We have now ~ompletecl a review of the aeveral polnta diacuaaedlD ouzo Auauat 
meotllla aDCl reatatedla your letter ol Auauat 19. 

Itetn I - Maraaper•e 

Maraaperae baa not been added to c-o-c-s. The conaeaaue hero la 
that OUI' equipment layout la not conducive to accurate adclltf.ona of thla in• 
sredient. Syatem modlllcatton c:oata would be ln exc81& of $ZO, 000 to accom• 
moclate Maraaperae. Flaurea 1 and Z are attachecl, ahowf.na a) t.M current · 
layout, and b) that layout whtcll would be neceaaary lf M&raaperao -.re added. 
Probably a more important conalderaUoa thaa co ate la that a ltfe &clcllUoa 
would roduco our coppel' cOQtent by appl'oxlmately that amouat an4 it woul4 
be difilcult, U not impo .. lble, to malatala a S611e copper analyala. 

Lwnpy material occura infrequently and preaeat control la ioocl• Damp 
material from tho dryel' o:r a clam&aecl pulverbel' acreenla tho cauao. Tho 
fol'mer occ:UJ'a when we attempt to pull tho equlpnwnt beyon4 ita capacity. 
A dama,ed acreea ia detecte4 lmmtdlately by aoun4l anclia replaced ae nec••
aary. The baa, aacl tho prececlln1 ba1 which waa bolnt 1oaclo4 wbea clamaao 
occ:UJ'•, 1• dumped ba~k Wo the circuit and rerun. We will endeavo:r te 
achieve additional dryina at tho !Ute:r. We now 11ae a bank of heat lampe but 
we coul4 poaalbly arranae for al:r cbculatlon ia thta area to aet adcllttonal 
evaporation. 

Item II • Te•t Methode 

We do not analyao fol' the phyalcal apoc:a other than dlapel'alblllty, howevel' 
we do rua all the chemical teat•. Method• of analy•l• diffe:r la aome c:a•••· 

The aatnplina procedure con•iate of a 1poonflll from every llftla bal. 
There are forty 501 baa• to a pallet and l pallet• OJ' 6, 0001 to a lot. Copper l• 
determined on each lot by the attache4 metho4, which differ& from the metho4 

· aiven la tho apeclflcatlon, and alve• more accurate but aliahtly hlaher re•ult•. 
Tho '- copper ia reported on an a•·i• ba•i• and our epee call• fOI' 56. 51t C\1 min. 
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Mr. Tracy Baxter, p. a September 18, 196<6 

on a dry bade. Tlwre!ore, the paet fla\ll'ee ehould be divided by lOO·mi:in,ts %Hz 
to 1ive the actual copper percental• on a dry baeie. 

The etandard deviation (r) for 38 compoelte eamplee ol carload lote ehipped 
between 3-8-61 and l·Z7-64 wae determined. Valr.e• are alven in Tabla I. Alao 
ahoWD 

to. 
in Table 1 are the valuu at ~14, tzr, and .30, Ol' !u. 861., t2. za~ 

and 135.,.. Thle nwane that with copper fol' example, the value. at -lola 
56. 58'- ADil only 0. 135'- ol 31 carloada would be expected to fall below 56. 5i1e 
copper. 

CopPer 

We definitely meet the epecUlcation ueln1 O\ll' attached nwthod ol analyeia. 
With the locUometrio titration nwth~ whlcllalvee low reeulh, aome material 
may be alipUy leu than the epac:Uicatloa ol 56. 51.. The etaUedcal dUference 
between the two m~thoda of analyaia collld be determined lf r&~iubed. 

Chloride 

Altbouah the awraae .,. Clle 9. <6!, abOut 301- of the material falla outalde 
the apeclflcatlon ranse ol 9 to 10. A more realledc ranae would be 8 to 11. 
Olal' method of analyeie for chlorl4e in c-o-c-s ciUfera from the method epeci
lied. We run a aravimetl'lC chlol'lcle determination with aUver ehlorlcle, where
•• the lial'ehaw methodie • tltl'adoa witll mercuric nitrate. The 1ravimetrh: 
method ehCNW be more acc\ll'&te. 

Sulfate 

The averaae ie 6. 181t with aaaia abOut 3ooy. of productloa outalde the ranae 
of 6 • 7. More realletio raqe would be S • 8. 0\W method ol anal yale le bael• 
cally the e&zne u called fo-w but with eho-wt•cuta, which could be reepOilelble fo., 
aome of the apread ehowa in the aulfate valuea. 

OfeHaO 

We coneletently are below 1. 911 HaO and the apacificatlon calla for z. 01. 
maximum. Method ia aame •• epecUled. 

Diapenl blUty 

The epeclflcatloa clllla fol' 9~ minimum. Only 0,135,. ol our production 
b below 91. 1. Tbla la a very aood teat to pick up lumpy material &Dill ita uae 
could be expanded lf neceaaary fol' control purpoaaa. Methocl of analyeil la the 
aame .. alven ln the epee. 
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September 18, 196-6 Mr. Tracy Baxter, p. 3 

In general, our product ia well within apeciflcaUon. It would appear that 
if the d.o viaUon in chlqrlde 'and aulfate content wa. critical we would have had 
complaint• on perCormance in the put. 

Item W - Lot numbera 

Lot number• will be stamped on each b&J, atartln1 with the next ahip~nt, 
alnc:e we do have our carrent inventory recorded by lot number. Future pro
duction wUl, likewhe, ahow lot nwnbera. 

Item IV- Sampl .. 

A l f sample of each day'• productioa will be marked with the appropriate 
lot numbers and will be forwarded to Mr. Heinze for analyaia. 

We expect to atart production the week of September Zl l<n the eomina aeaaon. 
After we are UDder way, I would encourqe a vhit by Mr. Hetnae ia Cal~t. 
He could thea observe our operation a:ut. talk ab011l it with our Production, 
Quality Control, and Develop~nt peraonnel. 

Very truly youra, 

CALUMET DIV!SlOM 
Cal~t • Hecla, lAc. 

{+e-~ 
A. C. Boorman, Jr. 
Director of M&l'ketina ACBJr:hek 

enca 

.. 



499

. 
·-

I 
• 

. .
1 

.•
 

. 

' I 
.

.
.
.

. 1 I 
. . 

t I ! 
' 

:'
 . 

• 

j I 
' . 

. -

• ' 

1
. · , :

1 I 

d . . 

t 
' .

1 .

. .
. I 

, I . 
.

· 

j i I I . ! r 

, 

•
•
 

.
1

 

I 

I
•
 

! 
1 

~ 
! '··
 

t 
' 

• 
• 



.. ' 
.. 

f
.:. 

, 
• 

I 

. 
I 

i 

' I i 
. ' I i I I I ! . 

I i ~ I I i I ! ! . 

I I I I 

• 
t I 

.. 

500



~j :h
 Ol r p H

. 

501

. 

2b
 

~
 

~
 ~ u - \A 0 1\
 f)
 

()
 

I f)
 ' l1
 

tJ)
 

;t
 - u ~ IQ
 t ')
 ~ tJI
 ~
 

' t\
 

~
 ' " 

. . 

u '\ \A \}
 

r~
 

(\
 

1
) j 4C
.. - .:...
. 

h " C)
 ~
 

\
)
J
~
 

R
 
~
 

~
 F 

\)
(/

\ i 1\
) 

" t;
. t \
)
 

.,
 () ' l N
 I J f J
 

t ~
 I 't
 
~
 

. ·

0 a . 

()
()

 
(\

 

~ \ 

b Q
 
~
 

j l) -- l}
 

t> t ~·
 

\;,
U

J 
o, ~ \)

 \., ~
\
 

.....
 ?'\
 

~
 
~
 

c; . ~ ~
 

4 .. eo
 
~
 

l\
 ~.
i.
 

·.

~ ' ~
 
~
 

~
 ~ ~ ~
 

~
 

\\)
 ' ~
 

~1
 · ~ ~ . ~ ~
 

' ~
 ~ ~ · 

(,.
. 

~ ~ ~ ·

· . 

~ ' ()
 ' ~
 ~ S\
 ~ \\
\ 

~
 ~ . 
~
 ~
 

~
 ~ ~
 · 

~

~
 

t.
o

 · . 

()
\ 

' ' ~
 ~ Ui
 

~
 

~ \ I ~
 

~ ' ~
 f\ ~ ~ ~
 

~
 

~
 ~
 

~
 
~
 

~
 ~ ~ ~
 

'l
 

~
 

~
 

\\
 

{)
\ 

~
 ~
 

~
 
~
 

'i
 

~
 
~
 

~
 " ~ \'\
 

~
 ~
 

~
 ~ 

~
 

·

~
 

:\
\ 

t\
 

~
 

~ ~ ~
 

~
 ~ ~
 

~
 ·

' '~
 
~
 " ~
 

~
 ~ ~ " ~ ~ 

;'
\f

 

. . ~ . I • ( ; I I I i 

; ~ lJ
 ~
 " 

. ~
 

:

. ' 
' ! I I i . 

.

. i I . ! I I ! 

'\
 .. 

~ ' .

' 
I I 

~ 

 

.
. 

~
 

 .... 

; 

. 
. : 

. 
. 

, k ! 

• 



502

CALUMET a. HECLA. INC, 
Calumet, Dlvieiom 

ANALYTICAL FROCEDURE FOR 'ft COPPER IN C·O-C-S 

Weljth 2 i j. C·O-C-5 into 300 ml taU !orrn beaker, 

A<!ll approx:ima.tely Z5 cc dbtillet:\ water. 

Add 35 cc: etock solutio~& !fl. 

Heat untU dbeolved and dilute to approximately 150 cc:, 

Plate out copper on platinum electrode at o. 25 ampe. !or approximately 18 houre,

Check •olution for remainlna coppeT by adding 1 drop to a epot plate contalnina 

1 drop of HzS aolutton. BroWJl color indlcatee preeence of copper and platina 

muet be continued untU no brown color h obeerved. 

Weigh electrod.e after waebina and drying, 

( wt. electrode f copper) - wt. electrode x 100 11 ~ copper 
Wt. eample 

Stock eolutlon il 

:uoo ml diatUled HzO 
800 ml cone. HN03 
800 ml COQC, HzSOf 
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