r /Aa Manufacture of Zinc Oxide - By aw Curry, Chief Ghuuat éerfeyviu. .

. the largest piecs 18 only §/16 in. in diameter i'hc crushcd

(Takan from June-July, 1919 issue Chameleon)

. commercie.lly, Zine Oxide or Zinc White, is unuftctm-td
may be termed direct and indirect. The indirect process, whi
use in Europe, since the middle of the eighteenth cmtury
torts containing molten zinc or spelter. The metal passesiin
which. is oxidized by a current of air in sn adjoining: cha.uz'l:m’.l
in turn carried by the draught from a high chimmey to" ‘colleat
oxide then undsrgoes a finishirng treatment to rid it of impurities
distill over with it., Treces of arsenic, cadmium and lu.d ALp
will be found in the oxi.de.

lutely permanent. It 43 yellow when heated, but upon coocling returns to ita original
white color. It is obvious that, in order to produce a pure grade ofizine. oxide, a -
pure zinc metal must be used at the initial stage of the process.. A zinc oxide pro- .
duced from the distillation of electrolytic spelter wauld, .‘.n ny opinion, ’bc the .
purest. of all zinc oxides. :

The chief objection to the indirect nethod, and tho reason that 1% hu nevar net .
with favor in tids country i3-spparent when costs are considered. The metal used
in the process must first be extracted from zinc ores which is quite [ proe-u in |
{tself. ; :

:

The direct process for msnufacturing zinc cxid., known as.the l’otherill process,
and in which the oxide is made diractly from the ore,:sprang.into use soon after the
famous zinc mines at 'Franklin, N.J. were cpened. Col; Samuel Wetheriil was the .

‘first to menufacture zinc oxide on a commercial ecale,.in 1855.%: Although many, 1»-

provements have been made since, the process todsy i ulenua.ny tho | BAme

Since that da.te, bhowever, sn abundsnce of zinc,lead and:lesded zinc ores have .
been produced by mines throughout the United States.:The ¥issouri-Eansss-Oklahoma
district produces more zinc and lead ores at the present time:than any other dist- .
rict in the world. Homever, owing to the great ease with which ores: from this dist-
rict.are concentrated, the high grade concentrates produced-therefrom command a
price, which is, in normal times, prohibitive to the manufacturers: of zinc. oxide,
and conseguently these concentrates ere used by the manufacturers of -spelter. . The
lower grade dissemineted ores of the Western States and Hew Mexico ere the chief -
ores used in the manufacture of zinc oxide in the middle west.. ‘These ahould contain
at least 30 percent combined zinc and lead, and should be free.from arsenis, cad-
mium, entimony, bismuth and any other objectiocnable elements which might ﬁnd. their
way later into the pigment and discolor or otherwise :injure.its quality.: These ores
are quite veriable in composition, but may be carefully bldnded so as:to insure a-
resultant pigment of the finest quality and of almost any composition desired, ‘xhe~ -
ther it be a zinc oxide or a lesded zine pigment. ,

As may -be inferred from the above, the Wetherill: procna\-'
ranufacture of either zinc oxide or leaded zinc . pigment,ith %
in the selection and blending of the ores to-meet- the; requirenen

pigment, The ore is usuelly shipped in open-top.or- coal eu-a
&t the smelter is sampled by en automtic sazpler and; crushed!

elevator to the top of the crusher where, by

gauge ‘tracks, it is put in bins of about 50 taus. upccit
analysis of the ores in the different bins is known. ¥Thes
carbonate, slicate or sulfide. The first tmo mentioned ores i




. diam) in the proportion of about one ton of ore to one ta

bug the sulfide ores must be roasted to eliminate thoix' origiml sulphur contont -
and in so doing, the ore is rendered fit for mragce operations, since by this :

m the ore is - -

* Various types or roastars may be used. (Where. hi 1P+
utilized in the manufacture of sulfuric acia, the Hege r:Hasenclever muffle
furneces gre used), Splendid success has been met withiinith ~of.a Cappeau
Kiln which is smodified form of the Ropp Straight-lLine Firnace."~This 18 a rever-~
beratory kiln about 150 feet long and 14 feet wide, equipped K8 two stirring
ploughs or rabbles and fired with fowr stokers which. cai umear12 tons of coal per
day. It 1s capable of roasting 58 tons of leaded sinc: ver,y ‘twanty-four hours.
Only enough sulfur i1s left in the ore to combine with the:lead.in’the formation
-of lead sulphete, The roasted ores are graded and placed in’different bins ac-
cording to their sulfur and metallic contents. The sinc in the ore is now in the
form of zinc oxide and the Lesd as lced mlphtte._ Tbe ore is now _r'eudy__ for the-
pigment furmaces. ) P A

At the Coffeyville Oxide Works of The Ozark, Smelting lnd lining Compm there
are three blocks of furnaces. A block conaists of 16 furraces built of fire brick
with a combustion chamber in the center, making 8 furnaces .on: -sach side of the.
combustion chamber, a long u‘chcd roo.t covering tho entirs

‘The roasted ore is mized with: coal (the plrtichs b

greater quantity of silicious material for snti-flux (the?pert
mately one~half in. diam) also a quantity of water is addedim
mized. Two eutomatic mixers are gufficlent for the thre
put in bins by the furneces and charged 1nto tha mrnaec

The grates sre first covered with a thin 157

about 3600 pounds of the mixture of coal,: ‘ore and tluxins waterialisre ohu‘ged into
the furnece, one-half on each side of the furnmos.! 4 certain smount of blast is =
turned on at the start and increased as it is found necessary.: About.

required to burn out the chu-go which is occuional.’ly ukad

The coel terves a double purpose, that of m'niahin ec ssary. heat und
also as the principal reducing agent. As the charge burn arbon monoxide (mlved
from the coal) reduces the zinc and lesd in the ore to a'metallic’state from which
condition they almost instantly vaporize. The szinc vapor’is” Mntcly oxidized
by the carbon dioxide and air present in the furnices to
vapor to lead oxide which, in turn combines with sufficient sulfuritri k
lead sulphate. Thus we see how the ginc and lead in the form of pure’ conpaunds are
separated from the reswit of the charge which conuti.tutoa tho 'alag or cindor' -

. The fume, consisting of solid particles of :hm oxide and 1e|d sulphato 80 fine~
ly divided and intimately mixed that they practically form & compound itogether with :
the gases from the combustion of the cosl and other 1mpur1tiu. is;dram;:off:of the.
furnzces by large suction fans. It, of course, first pssses throughl‘th combustion
chamber where particles of carbon and other i ities sre:burn
cmied on through a sheet iron pipe line uhi h. 18 about € eet'
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-

- allow the geses from the combustion to escape through the pores.of the bags.

" and of not becoming discolored by hydrogen sulfide. Zinc oxide mixed

‘plgment containing about €5 percent zine oxide and 85 poroent J.u_a {

700 :feet long and which serves tc cool the fume and -J.so 1ledt any- sznrc
or disolored pigment settling out slang the wsy. The pipov_nnc is; ‘equipped .
with cleanout doors at regular intervals and the impure pigm

is retumod to the mixers where it is mixed with the.cha

The slmg or residus’ rmming upon the z.x;ltc l.fter ; e
ilized and dramn off, is taken from the furnaces to a cruaho:ﬁvhsr
in size and loaded into cars for use by the uu.rodn as balh

By the time the fume reaches the end ct the pipt»lino leadinx to’the

room, it has cooled considersbly and 1t is discharged by the fan intos hopper . - v -

line in this room. The beg room is in = very large, well ventilated: bricl: buslding,
it dimentions being about 100 feel, by 150 feet, by 86 feet. ' The hopper‘line ex-- - s
tends entirely around the rcom and then dranches-out into a large number of rows.: . .
Muslin bags 50 feet in length are suspended from a runway about and fit over the -
openings in the hopgeu. When under pressure, thon bags ars ubout 25 in, dm

The pigmen or fune, undex- p:reuun from the dilchu-go fan, puuu through;: .
the gystem of hopper lines up into these bags which stop the s0lid perticles but-

bags are frequently shaken and the pigment removed from.the hoppers daily. By
means of trucks it is conveyed to the packer where it is usually packed: in.barrel
of 350 pounds each, or.in paper bags which hold 75 ponnda. The daily output
plant 13 36 tons. G .

in 1880 to 72,000 tons 4n 1907 snd since that time thm has dcnbuou ‘been an. -

enormous incx'uso. According to C. D. Holley, 61 analyzis of the lsading btrands of
mixed paints sold in this country showed an average ratio of leed pigments to.i -
zinc oxide of 45.56. Considering the comparatively short period. of years during.-
vhich zinc oxide has been msnufactured in this eonntry.«n well:-as 1ts: steady in~- -
crease in consumpticn, it is very epparent that paint manufacturers recognize its: )
value a8 & pigment. Zinc oxide forms & considarable percent of ‘the:.composition of -

high grade rubber goods, giving them resiliency and duubmty. ~Also 4t is used in

. the production of linoleum, snd for many other purposes.’ As a pigment, it ks not

the covering power of. white lead but has the double advantage of being: nou-fpoiaonous

form oxychlcridu which are uced by dtntuts for tillug teeth

ideal one for paints providing touchness, luster and constancy o X

which are essential in this sge of conservation. The leaded sind' pigmen
enbody only the finest qualitiss of other individual pigments.- In:making
of paint’it is necessary for sine oxide to be mechani. X
portions of lead aulphats or carbonate of lead (white lead) whils the
ment, a8 made here, is all ready for use, and one could nat hope to.ob
intimate mixture of the particles of zinc oxide and lad sulphate
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