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INTRODUGTION:. ... | N |

Teminent specificatﬁ.on of mndator of "Insoluble Zine
Chromate® in soveral importent militery p mx- ts.nishaa promptea
study directed toward otrrection of the excessive bulkiness of
. presscaks and dry colop, and consequent intolersble wanufaecturing .

costs, which had charasterized the production of Basic Zine cbromto '
Y-563-D by prev!.cus standgrd xn'ocossos. S _ .

SUMHARY AND concms:onaz

" Ppovious pmoosaas toz- umuraemmg Y~563-D involwd, os= -
agntially, chromic acid treatment of thoroughly dispersed zins ozldu
. slurries, The siurries demonstrated pronounced thic - thro L
out the successive bichromte and acid treatments, requiri: s of
rolatively large volumes to prever: actual solfdiffcetion 3n'the . .

-atrike vats, Very little, 17 any, redustiom of bulk ot the origimsl .
slurry was atfeeted in auisoquams processing. . o

A modlfied po.-oceaa haa been developod m whi.ch tho gine -
oxide predispsrsion step has been eliminat 6. zine oxide i3 -

now sdded directly to & solution of chromic acid (acbually to a sol~
ution of blchromate, followed by azld treatment). This »esults in -

‘an Initial predowingtely swrface reaction betwsen ths ohromic asid -

and relatively large agaregates of the zino oxids, The final resctien
product is gendy and scupact, and demonstrates noc tendsnoy toward - - |
tm.ckaaing {$.0. - inoreasing bulk) in slurry form except when do:ub-, .
eratsly subjected to prolonged Ifntsnsive wechantonl dlspersios -0
troatwant, The product redains its desirabls compastness through

- subseguant processing. Although cbvicualy not entirely uniform, -
chamically, in slurry form, the final pulverized mroduct has demem=

atrated satisfastoRy partmnco in the Iaboratory ﬂ.ni.sh ovaluatim -

conductad to anteg e k .

: Ono plmt ‘batoh ha:s been mnnfaoturad to enabl. aceoptamo
.of a Navy Yard order for pigment, This e@&ar wis filled with pig-
mant “of standard-composition, and a partion of this batoh has bsen

: subﬂtted to Salu as a. eandidata tca‘ uh standu' 1ot
21537‘).& v S OP'LT ; ‘

S Snxi-uorka partmm. b'; tha‘ modiﬂ.od p,rocou 28 boon :
completely satisfactory - processing characteristics deing eondncin o
to profitable manufecture 12 duplicated in the plamt. In the cmse . .
-of ths single plnnt batch the goal compactness of the soul-works NS
vigment in presscalke form was approached but not complstely thg:‘n“' “
At the sotumal plant press-durden determined as optimum for
bateh, the wanufasturing cost demonstrates large reduction versus '
that of the prsvious proocess, but closer approsch to ths semi-worlks "
press durden gosl 1s required In order to attain a betber than war-
gi.ual profit from ths manufscturs of the produst, It is belloved
hat ths observed relative bullkiness of ths fiwst plant dateh cam =~ -
be corracted by decrossing the extsnt op dsgree of zine oxids dise -
. persion through wore rapid addition of the dry oxide o pou&bly by
decreass In slurry voluma or zntensity or agi‘aationo B
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A portion of *'ane first batcn wes azparimentally processed
continuously in #12 Bldg. Borderlins perfoarmance was obtained,
dofinitely justifiylng further trisl and wschsnical study to correet
the excessive accumulation of plgment in the contrifuge ventwris,
This progwsw has been dslayed bscause of the current capacity damand

. -of othezt eodas for modustion faei.lit:!.eso .

" The new standard (F) process formule and notes, desuri'hing
the batch process actually ussd in the plant In manufacturing thse.
propoged standard lct 21837, is an intszrsal part of this reporko
‘I'wo aarli.ar fomu}.as, apponded for rei‘eranca, are?

(E) Plaut scele up of sewmi-works perrormco, batch

procesaing,

. _(D_) Plant 12 bldg, secale up of ssx!ai*vsorks atrs.ko,

DISCUSSION

continuous processing.

The (F) formuls nobtes, which folloy, provide essentinll:; I

couplste 1ntormtion soncarning the new prosteas, Tha »ssulbs of
shomical enalyses obtained subseoguent. to Proparation of the notes
provide the basis oy ths followirg sdas.?.ional conclusions {¥B 1a21~ .

pagoe 135)1
Lo

A,

mzera is no indlcation of aigniriaant varlat:ton o

Tdplit® In cozpoaltlon among the three suscessively batch-processed
portiona of the atrils, All ars within govesnrsnt specu':loation

1imits,
20

and ag‘aa closaly with sach other,
’Z‘hs gravelly ssdimsnt from the floor of the vat ia

- auticipased, rolatively »ish 1a Zre0, Although sbill within spee!.-'
fleation limits, this ssdliment differs appmciably in compoaitim
- Prom tha ‘batch processod lots:

-

o Cr0x
1ot 21637 I@“‘E%

Vat godiwent '7%8’8 18.3%

Az tha rasﬁlﬁ of ths e'-perimﬂtal prosassing saqnancc » MO apprealable

guantity of this ssdimab is prosent ia thae batch proceosised splits,.
sasentl ally all of it having besn transforrsd to 12 Bldg. with the
ragult thalt 1t should bo present in soubimuously processed loy 21639

caly. Im

fubure production 1t will be' deslrablas to. sample packed:

produstion falvrly closely to debermins the offest of this sedivent

on eomposi

rogation erd, poasibly, vepwocoessing, is imdiostad, Lahoratovg
attempts to elimimsto this sedlmsnt by a twowstap process inw

essem“,ially initial prspavation of potassium-frse zine yallow,
followod by addition of zims oxide to attain the stenderd eompo~

tien unifconity, and whathor' the desirabllity of its seg- '
ving

sitlon, heve not bsexn prouising, Elimination of sedlment has been
asoompanied by expensive bulk 1293-“'63)9 Plant experimsntation
along thls lins will be domireble, however, in case the sedimont is
rowmd to pmsaut a eignii’icanh px'act:loal problam from the compoai.tion

wiowpolink, °

. F
FEANERY
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3. The fallurs of tha conbmumsly pzwasaéd wtion
(lot 21839) to mmet specification limits of cowposition {because
of low 2n0, high OrOz and excossive solublility) eppesrs to bs due
at least in part o zinc yellow contamination, which is indioated
by potassiva saalyses to be of the order of 2- /

1/2%, (1221, Pe 155)» it

- m prali.ninm 1uborntory study .’mcluﬂsd trial cf mnx m»‘,. o
face active compounds as possible agusous dispersants for the pigment
. glupries (1221 -~ 47, 48, 49). Somo sgents were slightly ertaetivo. :
- the wost notsbla being Blamsol mmd Haresperse OB, but it appeared . -
that at lsast 4% of agent on the pigment basis would be required to
obtain slurries' of the desired fluldity, and this approsch to sols - | =
ution of the problem was terminated in favor of the sconomically ;
more attracktive appaoach ultlimately embodled in the new Prosess. r
Completely unpromising rosults wers cbtained In attewpts to prepare
the pigment by roaction of Zn0 and CrOg in an Abbe' Lensrt Mixsr be-
cauge of inability to obtala a fluid slurry at suffictsntly high
8olids contont to pender the prossss sccacmically attrnctivo. Nega~
tive »asults wers also obitalnsd in an atiompt to yrepare e satis~
fastory goduot of specified Zn0 to CrOz ratio (1gnor1ns potassium)
by dry blending zine yollow with zinc oxide, The produst demonsirated
extrensly poor w.u adhsa!.on in m'im riaish evaluat.{m. B n

nmmwza GRS o | ,, st
ok Exporimtal detad.la are recorded In Reaeu-cb. Notebook 1231,
axparimnts 47 thz-ough &2, 5& thrmgh‘ 61, and 63 B

. Davolopmm si;udw racm-da m uso t‘llad m Bosureh Noto-
book 1221, u::dar ozpor.tmenta 58, 58 tmd .

lyses of 1948 samloa of ooupat.ﬂ;lva woduata
igl. md y luneral P:!,gmnta -are rocordsd In

' ntael
. mnfaotnrad by ‘Tmpe
‘ Notebook 1221, . Page 128.

I.ettar. ~"!-583-D Eccnowg ?:-oeoas c'osts' J.O.R- to n.acmns.an,"io-emso-
I.etter, ”Basio zm Ghrmte." 3.0,4. to R, He l’ohl, 11-8-50 ”
Tastter, "Y-563~D smpli.ng Lot 21837," [T+0.Hs to P.B, Baltan, 12-'l~50

I.attaz-. *t-sss-n Prospoctiva Replaamt Stm:du-ﬁ Lot 21637
-+ J.0.H, to l‘.!'.speugm 12-19-50
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i
CODE: _Y=563=D k.. _(F) APPROVED BY:
GOAL: —Y_I—;?%Bﬁ# . JOM: 1 "8'50

SIZE:

HA: 11-8-50

{ . DIAZO VAT:
' COUPLING VAT:

BM:_ T1=13-50

STRIKE VAT: __260, 261, 262, 261

) , STD. HRS. _ NON-BLEEDING J'RG‘ l-lo 50
VAT | NAME: BAS!C ZlNc CHRCQ&.ATE /C.G.é INSTRUCTIONS | USE LBS. cooe “ ACCT, LB
T pRer . 1l. OBTALN, AND HOLD AT For sTZP § IR -525
“"361 [2. RUN_INTO SCALE TANK 36T W T~ - 515
S.Va 3. Ruy MS"GHBOG.) WATER | INTO smmz VAT
3 ﬁ_&gnuoa AT I6RMM, -
’ So HEAT TO T4-76°F. e
6. Run SCALE YANK 361 tNTO STRIKE VAY. _
JUST STRIKE VAT To 60" (9223G*) AT [4-[6°F. I
é‘ :ﬁg,gﬁ AND DuMp (N IN 130-150 MINUTES 1 12500 1525 12500
‘____.nau.mz.n_.m_sm_l.._._.ﬂmm _Tipe STARTED . ' |
—-Recozn:  TIME thlsaen . R _ “
_....s.c..us._mx.szll M T L 3 1685 13930 128 I i2h6

‘J_L._I:aunp_gecoar Lﬂ‘ . NORMAL ‘3.‘3 6.0¢

Jz.lssx_msmno R Y. "

( RECORDE ., nomMaL 6.0 - 6.5,

15, FLOOD_TO 8‘5" (7299 Ge)s.

h s ON.

‘W‘ ] &LAQI-!A L- - '
______AQLLMUST NOT BE smppso.

ﬁ,"rmg' START ______TIME FIN OPTR_

[ W W ) W

DUP050068440



GOAL: _l:.SQbL____.___ -
DATE-J-LJ—éQ-—HA—-——_

Y-563-D
(F)_

. PROCESS: ...

MAKNGABEANOTES JPL__1-i0-5]

Ty

 PRESSING AREA INSTRUCTIONS

PRESSING ABEA NOTES

DESCRIBE YOUR YIELD

RECOVERY CONDITIONS _

E5T. To%S.

HOURS WASHED

N(YI'B'ONSP%&NS’!R‘

SAMP '_LE:DB_Y -

._W“

 DRYING AREA INSTRUCTIONS

DRYING AREA NOTES

JYPE__ LV, . HV. __ _HURRICANE

_HOURS 27 18 21

LUMP — OK — WET — SALTS — CONTAMINATED WITH _

_TEMP.___ 220°F, 220°F. __  220°F..
M_..E.LHGER FEEL TEST BEEORE -PULLING

g

LU24P CONTAINER SEE gmm’.

SEDCIAL INSTRUCTIONS _NON-BLEEDING, _

"NO. DRYER CARS PULLED

—

SW BY

GRNDING AREA mSTRUCI'IONS

GRINDING AREA NOTES

GBINDER NO. 10 HS_P

LUMP — OF — WET — SALTS — CONTAMINATED WITH

AL INSTRUCTIONS _ NON-BLEEDING

Pack From DEAD TANK

L

" DFUVER 7O _CONTROL LABORATORY.

__DO NOT MIX BEFORE SAMPLING

DUP050068441



PRESSING AREA - SCZC!AL INSTRUCTIONS

le PRESS WETHOUT 5TARINER

2. Cowos vt Friss in 18-15 Min, Do Not OverriLL,
o BACKWASY TO VAT AFTER £ACH PUMPIRNG, '
» AGITATE CONTINUTASLY £xCEST WHILE MTASURING,

o WasH wiTH JUPF. WATER.

G RECORD SFL!TS BILOWS

SPLIT - START DIVIGE  USE  IwCHES

£ . incuss By Ineues _Lerr OptR,
S .
2.‘ . £ 6 ) o 3

. T L] " g i
?. -!_‘-—i-—-" 2 (g e n-ans "t
5‘ m“ 3 'n K e 'u

I STy a -

6. ‘ 2] 2 . n A "
7. mﬁ - ALL " S ;"
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Y5630 ® .
. STANDIRD FORMULA NOTES .

" The "F” process represents initial plant modification ct tho "revarse SR
strike reduced-bnlking" axperimental "S" formula, S e YIRS

"F" raplacas “C* ag stc.ndard fonmla, end d.i.ﬁ.‘ers fram uow hs follows’
Y. Batch size has baen :'mcreaaad i‘rom 3200 bs. to 17,58!;. 1bs.,

2, Press burden has ‘been increased from 1067 lba. to 2512 lba. (pe
prassl d) v _ Lol _

sine oxide is :‘mw ‘alurried di.rectly in diluts bichremate 'aolutim, in
coftrast to the "C" procedure in which bichromate liquor‘was struck inte a
separately prepared and thoroughly dispersed aguecus zinc oxide slurry,

CENERAL NOTES - e EERE
The characterist:.c excessive tulkinesa (both as: presgoake nnd as dry cclor) ,

of pigment produced by the "CV process resulted.in very unfavorable manufacturing —

costs which led to cbsolstion of the product in 2959. Pevelopment of Basic Zine -

Chromate pigmented Vinyl Resin finishes {0 positions of mejor importance &g ship -

and airerait primers has subseguently provided Justificetion fou study dirested

_to',»ard develo;mezst of an econcmcal mnfacturmg prccess.

. . The baa:.c zmc chromate slurr...es nroduced >4 the neu process r'e T8 ative__y
ecerse and gramslar,” They are fras fram the gelling and solidification tendencies -
of the more finely dispersed slurriss produced by previous prodesses]. Thess plwsi.cal

changes have permitted increass of slurry pigment concentration fraix0.93 to -7 .
2.2 1bs. per gallon,:and incrsase of press burden from 13.5:to 31.9 1ba. perrcu £,
‘he latter’approdches but doss not emua). the UE" process demi-works press burden
* of 55 1bgslper; - Attairment” of the present 31,9 1bi: plant press burdep bas.
provided & very onsidarable reduction in operating cost, but. ,operative - edranings
at this préess burden.level ere distinctly merginel snd furthar develgmsnt ‘study. is
desirable, directed towird stendardization. on the basis ‘of; qntimoum, prccessin

- (D rommla) ‘or. bateh pracessing a‘b';vtha semi-works presscake bulk. (B formula)’

. _ nera

a ma,jor chango,-., type of slurry, a very finely divided alurty hsv:tn ;been replaced

by a-very coarss gravelly slurry, it is quite probable that.a cancmitanb dscrease:

has been effected in completeness or uniformity of chemiecal reaction betueen the

- ziné oxdds and the curcmic acid (bichromate-mriatic acid). - The chemical composition
of the pulverized end product is ‘normal, however; and to date no deﬁ.ciency ot the

new products has been disclosed by laboratcry prmez- evaluationa. . :

STATUS OF PROCESS ’

Reverse-strike process development study to date has conslated of two
semi-works strikes and cns full sizs annt strike. All research developuent notes =
cud records ars recorded in Chemical Division Nobebook 1221, Exporiments 57; 58 and .

40, In the case of the plant strike (m2de in 6 Bldg.), three pressloads were ..
processad by batch procedure, permitting zccurate deteridnation of optimum press .
‘burden for that particular batch of slurry, The balance of the slurry wag o x5
continucusly processsd thrcugh 12 Dldg. equipment, The batch - processing aacperieaoc
. i3 considered adequate for preparation of the present "F" formuld as a firm standard .- ;.,.s
* process, Thé <entinuous processing experience (1ot 21639) was sufficlently I&vorabla v

DUP050068443
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+o varrant edditional study directed toward corresiicn of the difficulties
encountered - chiefly pigent accumnlation in the centrifuge feed venturis,
Ab present thers is some mzcerba:tnty 2s to the reason for appsrent abnormal
coumpogiticn of the centinuously processed pigment, Anslytical study is in
g:cg*ess to clerify this situation 2nd the results thersof should provide a

sis for nmeagures designed to produce siandard composition in mture contznuaus
procsss menufucturs,

OPERATING BOTES T

i

The z-evarse-st.r:ke B and E process slurriez dotained in the la‘uaratory,
semj.—v orks and piznb have been free from any observed tendency teward thickening,
gelling, or solidificaticn. The sandy or gravelly character of the pigment produced
by the new precess mtrcdaces entirely diffsrent operating probleus, zrising from
sedimentation of the slurry in vat outlets and transfer linea and hoges, The
limited plant experience tc« dobte indicates tfza-{-. the sedimentation p”oblem iz not
sericus, wrovidsd the epgitator is ¥Yept roandng oo :.z,.zzaaus.y énd provided the - o
transfar lines are backee sued vefora and after cach panpinz. A uniform daposit
of very cosrse particle size pigeent does, however, 593tle to the floor of “he :
strike vat bemeath the a.gite.‘hor blade and final "wash in" of this coarse. sediment L
presents more than aormel uizi’iculty., . P ’

.. The most serious difficulties er-countersd to date in plant ,o».tch
processing resulted from overloading the {ilier press, The character of th¢ slurry
is seoducive o extromely rapid filiration. The pressing operution must ba very
carefdly contrallsd to avold overionding, with rasuliant excessive washing cycle -
2nd excessive difficul’by in presscaka reuoval and pandling.

Gontazmmt:.on with zine yellow must be nrevzmted because of %he importance
of so.u.bzlity and chemical conrposition discussed below,

o The palverized product pacz:s readily in 50 1k, paper bags (l\!-séa). I
is des.rable to 2void tumbling in the’ \;av}d.nw operation feed tank {i.e., "pack
from dead tank") because the product balls guite readily when tumbled and, unless -
ths turbling operation were closely standardized, considerable vanation in hulk
gdensity wmzld probably coeur, :

..

. Y~563-D is cmaiderably 1438 soluble than zinc yellow and” also differs S
fron the letter in chemical composition. Its Zn0/Cr0s ratic is #4.5/1.0 and it .
ccntsins no potessium, vhersas the empirical formile for zine ye‘ilow is I, Zn0.40r03,

1 K20, 320. The respac‘uivs solubility values (KOR-9%) are 0,55 for Y~553-D (Navy
Spee. madirum ia 1.0%;, and 2pprox. 265 for Y-539-D, ¥-563-D is an essenidsl
S.ngre Jient of nevly developed vinyl rési neiel protective finishes for both ferrous
2nd won ferrous nata‘.!.s,. Two iuportant Novy Bureau of Ships spscificaticas ares
Notal Pretreatuent (dash Primer) Formyla Mo, 117, end Primer No, 120, These two -
primer coats provide markad improvemert in dhesion of finisiies to wnderwator sur- i
faces of shnips. T iheee r.ppllcation., the wost dumportant pigment properties reauiz':m.g
control are believed to be chemical compesition, freedom from electroiytes (chlorids
freedox from soluble lead, zine, or other similar cations which cause golation of
the vinsl disveraisn, sad disporsion characteristics. Color is o!' m.gr-ificance
only 2o an indication of gensral process control,

i
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Pigment spec:.i’:.cation 1im3.ts mcludad in tha !!avy'a Pretreatment (:Iash
Primers) Spcczf:.catlon LE-—P—15328 ares = P

. Constituent ', Limits

Crastios . - 1619
Zn as Zn0 . N 7-725-
water soluble salts

In the sbsence of more definite information aa to tha effects of thcsa const.t'b\m
it is recommended that shipnents be controlled, as in .the: pa.at “below
chloride lewel of 0,05"’ ag dete:mined by KGR-125,

{
The raverse strike prochxets are easentially :!.dsntical to the obsclete
standayd in chemleal conposition and have demonstrated satisfactory dispersion and
stability perfomanca in limited 1aboratory vinyl resin primar mluatima.

Available data indicate thet the formilated 3 hour st.irriug peri.od att.er o
acidification and befors pressing is sufficient io, permit attainment of reaction _.:,;?.'
equilibriws but that @ 50 winute period is insufficient, Yo dritt in composition .. - .
attributable to incomplets reaction was observed in the case of the threq uueceasive ST
presslcads. of the first sirike, in which an age d:.frerm’ce of 30 hours wai!\irmolm ;
between the initisl snd final thatestion, s ;

CONTROL VARTARLES =

(Y

The cempositicn of tha prodnct. is centrollad hy the relative quantiti
of zine oxide and of chromic acid (actuslly bichrcmate end mriatic. acid) used,’
Deerezsing the zinc oxide produces & less basic, more soluble producty incrqasing
the zine oxide is belleved to result in the presence’of free sinc'cad.do- :
product, The effects of ‘such vard.ations cn viwl resin gmea ‘dis
are not knom. -

No, other ccn‘c.rol ﬁﬂ&bleg'mm been dev eléM
~ process, .- ¢ .

3 nﬁcmumzm'i'ms' ‘.

b1 ustablish reascn for almorml aolubility and. sliphtly e iy
 of continucusly pracessed stock {lot 21639),. This mey .be due: toa
a, Contaminetion with zine yellow (epprox, 3 to 58);. ©
b, Inadequate draining of final centr:.fhga ca.ke or
¢, Tnedequate vashing of pigient, or poesibly, : :
d. Non uniformity of slurry in vat, with ear]x remwal of relaﬁ.ve]y z.'mc-» '
- rich pigment and late retenticon of ralatively chroma-rich pi;gnent ;

2, FKeaufactuwre a full-size batch in 12 Bldg, strike tmit :Incorporatin sligbt :

ctange in zinc-chroms yatio if nesd is indicated by results of (1) abova. Appl,y

* all reaconable and proper physical proeassing variables to aveid pa.gnent . e
acramilation in venturis and to guerd against (1a) and (le) abm. ST

3, Bage choica between eventuzrl batchwise and continum typc proeessing an reeults
' of one or more 12 DBldg, tr:.als ap .’m 2 a'buve.

"-
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L. The differeace in ppesscake bulk betweeh the initial & Bldg. pigment (32 1bs./
" cu. f%.) and the semi-works pigment {56 1bs./cu, £t.) is probably the result
of more compleie; cr finer,. dispersion of the zinc oxide in the .plant than
was obtained in the semi-works. ~The only definitely known factor which would
ogically contribute to finer dispersioa in tze plant was considerably slower .
rete of addition of zinc cxide to the bichrozete (195 minubtes in the plant versus
60 minutes in the semi-works) with resultent considerable prolengzticn of the
period during which 2 major portion of the zinc axide - bichromate slurry was
egitated prior to scidification and ccmplstion of reaction., In an attempt to -
approsch the goal demnity (low bulk) of the seml-works product, whick is of
course desirable for continuout processing as well as batch precessing, it -
would be desirable to assign sulficient manpower to the zinc oxide addition step .
to ¢nable addition zt a msximum rate, governed only by} prevention of obvioug -
Iumping of the zinc,oride as it is added. HNo guch lumping was observed in the
6 BYdg. strike, in wvhich the addition rate was retardsd both by non-availability
of /a helper and interwitient delivery of zinc exide to the making ares,

«

5. Other sugzesticns for possible reiduction of bulldng io the goal-gost pemiw
viorks perforrEnce lavel are: : - -
Mainteining zinc oxide addition at maxdmum peraissable rate, Co
8, Reduce agitator speed (epplicable in 6 Bldg, only) to minimum gear setting
(previous striks vwes made with wediunm opesd}, - " o
b. . Rodues initial bichromnte volume substantially (esy L0Z). Cbservs batch
closely and be ready to flood slurrty if nscessary to prevent stalling :
. egitater, (his sugzgestion ray pessibly operats in the reverse ssnse to
that which is desired),

6, BDatch sizé ha_; ‘been &rbitrarily fixed £t 2 welue slightly greater than that of

. Zine yellow, ' Lah, and seml-works resulis indicate thet it m2y be possivle to -
increase the size by from 20 to 60%; this is sudbject to confirmiition in the -
pl.ant. = . P L o

7 Sgt; Joe's Zinc Oiide , M.617, has been used sxclusively in the semi-works and
plant because of supply conditions. %rial of cheaper types of zinc oxide is
reconmendsd in the interest of economy.- - C ) :

STAWDARD 1OT T ‘ . L Lo

' " Pending completion of the siandardization program, 1ot 21637, an optimm’
{standerd) slze batch-processed portion of the single plent strike to dzte, has
besn selected for use 2s temporary sanpling material, Its composition is compared -
below with that of the cbsoleted previcus Y-543-D =tanderd: CL )

P

New ' Obsclete

Lot 21637 Lot 20166
Zn ae Za0 : . 68,67 67.8%
Cr as Cr03 : 1835 18,45
Zn0fCr03 Iliol Ratio b o633 Bo523
Solvbility : 0.45% 0,85%
g, | CEE W —
K P } o ,’; 00181, - . N o
Na{ flage pﬁotgmetry) . 0.05% . ' ‘

less than 0,025%

I

DUPO050068446




. . .
N .
v
- . A N
. . . .
. > .

Pending developmnt of adxliﬁml plm;t experisnce, and analyais g il
filtrates and wash water effluents for scluble zime cantent, the original estimated .
goal yiald for the mA® praaesa has bteen retained. Scaled. tq ths preaent batch s:l.ze '

: For coeting pu. .
process is reccmended, .

, | f . © APPROVED BY
. | - v
JOM:CC

DUP050068447




(3334)

CODE:. . xa_(D} Y~563-D APEROVED BY.. :
. GOAL:___1 7504 _— SIZE: J%: : 8~ :d:‘jg

COUPLING VAT:

STRIKE vAT: ___12 BwG. Zlﬁ, 218, 22R,

JRG; I-12-51

VAT

NAME: BaSIC ZINC cnaomra © INSTRUCTIONS

USE L8S.

OODE " ACCT. LBS.

‘ ‘Wu-mmmuzu._@ 12=15 M 3 E

la_lBSEﬂI_EQQI.EL!_:lN STRIKE VAT OUTLETs

R _INTO STRIKE VAT,

2

G.) AT Ju~18°F.

—
B 5085

;LﬁxAnLAGITAToR- —

HUTE A REJ\ .

z*.uzinu~Aun_nqu~Lu {N_130-150 MINUTES.
v Recorps TIME STARTED

o o ‘ --. . - o s -
REcoRD: TIME E"![QH;D - o1

_RECORD: TOTAL MINUTES

_BECORD: TIME STARTED

ReEcopps TiME E!!!Sﬂ!b
9 Srie 5 mugx;s.

10, Test anND RECORD? Pl‘l ,," NoRMAL 5:5/-__,6_.0_,0PTR E—

11, Stir 3 Hours, SR S N——
12, Tesr anp necoo: e, NomwAL 5»'0;.'{"5'.‘.’975 o

; CORDS 2
m” f79638.)L .

FINISHED GENTRIFUGING.

-,Lﬁ._ﬁ:ugxg_gggl_g_pe FROM STRIKE VAT OUTLET,

_L’{.._czmungm»_«_emnou AT 167 ] Woum,

RECORDS T|ng_§igglgo

{18, Counver CURRENT wAsu AS FOLLOWSS

A, Run U5 GPM DILUTION HAT!R AT S0°F iNTO CENTRIFUGEv

67 _wWASH _PORT,

B, Run centRIFUGE 60 EFFLUENT |uro csnrulruc: 66 wASH

PORTo

C. RuuA3O GPM or csurnlruez 67 ErrLuenr 10 s:waa AND

RUN REMAINDER INTO CENTRIFUGE 66 HEAD TANK,

D, Run cENTRlFUGE 66 EFFLUENT 7O SEWERe

19, SEY FIN DRUM INDICATOR YO , AND PRESSURE 10

{20, ADJUST TEMPERATURE OF DRYER SECTION AS roLLows""
15T, SECTION, —

euo. SECTION.

“3RD, SECTION,

Byu, SECTION,

21, SET DRYER BELY INDICATOR TO o

22, SET DRYER DISCHARGE DAMPERS VO » '

» RUN COLOR TO SYORAGE BIN______ o

%o GRIND HSPAAMP PACK o

TINE START _______TIME FIN______ OPTR_

" W — (T i "

[ " ) " 9

__CONTINUED ON PAGE 2. _

DUP050068448



L]

oy PAGE: 2 ‘-Cop.z_:(D)‘{-563..9 Les: ;‘7582{ ln;srnupr.ton-s USELBS. | oong || AcCr Les.

T

. N
Ciocki — inj ELapse |- CLOCK! IN_ELAPSE]
Teme 1 Vavy § Time CentiiTiMe | VAT Tiue

DUP050068449




L]

FORMULA MOTSS

12 BLDZ. BATUH STRIKE - CONTIRUOUS PHUCUSSHIG -

The "D" procsss reuresents fentative plant formmlation of 2 semi-works .
proesss daveloped to correst the characterisbic excessive bulkiness of previous
procuction (presscrks as well as dry color) which resulted in unfavorable mRnue-
facturing cosis, leading to cbsoletion of ths product in 1949. Justification for
econony process study is.provided by recent devaloprent of basic zinc chromate

pigmented vinyl resin finishes to positions of major imporiaunce as primers for

ships and aircpaft. Both the "D" process and its cqupanion "EY process (identical .
except for 6 Bldg, strike and batch processing) represent 40 X scale up of Sd
lot 1311, Research Motebook 1221.58, :

4

Ths "DY process differs from the obsolets standard "C® process as follows:

1. ‘Batf size has besn incressad from 3200 lbs. to 17,584 1lbs.

2, 12'Bldg. batch strike eand continuons progessing hive been substituted for the
proviously foromluted 6 Duilding strilke and batch processing,

3. The order of addition of zine oxide and bichromate has been reverssd. Ia the-
obsolete ¥C".process, bichromats liguor was atruck into & saparately prepared
dquecus zine coxids slurry. In the new process the dry zinc oxide is slurried
directly in the {(diluted) bichrowate sclution, i v

ECQIGT_PRINGIPLE . .

_ The basic zinc chromate slurry produced by the new reverse procass is
relatively coarse and gramuler. It is fres frim the gelling and solidification
tendencies of tho nore finely dispersed slurries produced by previous processea. These
physical changes perait increase of slurry piguent concentration from 0,93 to 2,2 lbs.
per gallon, and incrsase of press capecity from 1066 1bs, ("C® process) to 4400 ibs,
{semi-worlis performance). Labora‘bog centrifuge tests indleate that, whereas slurry

mrde by the old "C" procesd docs nob sebile 2t all ~ romaining stable 2t ML initial

volume &pproximately 6 times the cake volume of zine yellow, the new type slurries
settle to approximately 1/3 their initial volume, or to double the noruwsl ceke volume
of zinc yellow, . . o o

STATUS OF PROCESS

The "D* (12 Bldg. - Continuous Processing) and "B (6 Bldg, - Batchwise
Processing) formulas were written primarily for use in calculation of estimated
manufacturing costs and were based on process devalopment study consisting of 2 semi-
vorks strikes. One 17,585 1lb, plant batch has subsequently been struck in 6 Bldg,

Approximately half of the slurry was continuwously processed through 12 Bldg, equipe

ment 2s lot 20639, As indicated in the following ssciion, additional experience is
necessary befors final decision cen be reached as to the practicability of contimous
processing. ' . :

OPERATING HOTES | ‘

The reverse~strike J and & process slurries cplained in' the lavoratory,
semi-works and plant have been free from 2ny observed tendency toward thickeaing,
elling, or solidification. The sandy or gravelly charecter of the pigment produced
y the new procezs introduces entirely different operating problems, arising from
excessive sedimentation of the slurry in vat outleis and transfer lines and hoses.

DUP050068450
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Trne limited ulan. experience . to date indicates that the sed:,mentatd.en problem .
is not serious, provided the agitstor is kept runaiug cmtitmously and provided

the trensfer lines are backwashed before and afier each punping, -X vniform daposit
of very ¢oarse perticle size pigment docs, howover, sebtle to’ the floor of the  “
strike vat bersath the. agitator blade ard {inal *'wach in“ of this coarse edinent
presents riore t‘qan nor_sal diffiedty, o s . : _

In the 12 Bld;g. contim.ous procsssmg trial, tha mcat aerlous :h.fficnlt
encountered was. frequent accwmilation of pigrent 4n the centrifuge venturis.. .
Additional study is necessary to corvect this trouble, Processing conditions ..
(instructions 17 through 22) remain to be establislied during the course of thiag, S
study. Coptamination with zine yellow must be provented acause oi’ the mnortanee Lo
‘of so:yﬁitv and chem?.cal composition discussed below. _~ \ _

CUALIA NOTES _ : e
]

i

a -

¥-563-D is considerably less soluble than zinc yellow and a.lso differs
from the latter in chemical composition. Ibts “n0/Cr0s ratio is +h.5/1.0 and it
contains no potlssiin, wherezs the empirical fermula for %ine yeﬁow is L mO,l,GrUs.
1 K20, 3H20, The rcspective solubility values (KUR-94) are 0.5% for Y-563-D (Navy
Spec. makimm: is 1,05), and approx, 269 for Y-539-D, ¥-563-D 1s an essential
ingredient of nowly developed vinyl res:m maetal protecgwe finishes for goth ferrous
* and non ferrous metals, Two important Navy Dureau of Ships specifications ares
Fetal Pretreatuent (ash Primer ) Formula Yo, 117, and Primer No, 120, These two
primer coats provide marked improvemsat in adhesion of] 'Pintshes +n wndemmiern ewn..-
faces of ghips. In these-applications the most important pigment properﬁ.es o
requiring control are belisved to ke chemical composition, freedom from electrolytes
{ctlorides), freedom from soluble lead, zinc; or other similar ceticns which-cause.
gelatien of the vinyl dispersion, and d.:.spersion characteristics. - Golor is o:t o
szgnificancc cmly as zn indication of general process control. o .!

~ Pianent ‘gnecification lm:.ts includéd in the nairy's Pretreatment (’Jaalh
Primers) Specn.ﬁcat:.on ML-PJ"5328 are.. A

. Limiksl

s bonstituent.
Cr as Cr03 - 16-19‘5

Zn as Zn0 .- : 67728
Water’ soluble salts Max,. 15

Chlontle and’ stﬂ.i’ate ‘content are not 1imited &s aueh,‘--bj' vy .specification
In the abgence cf more definilde information a8 to the effects of tiese. constitusnts
it is racommanded that shipments be cenirolled, as in the paet, below aa,x:lmm
. chloride 1evel of 0.05% as determined by KCI.-125. ; .

The revsrss strike products are esgsentially J.dent:.cal to taa obsoleta'
standard in chemical comzosition and have demonstrated satisfa.ctory dispersicn and
«tab:.lzty perforranee in lirr..x’ced laho“atory v:myl resin priner evaluata.ons.

Batch size has been arbitrarily fixed et & value ‘sligatly greater thau
that of zinc yellow., Lab, and seml-works respits indicate that it mey be possible -
to increase the size by froa '30 to 60%; this is subject to quimatim in the plant, ty

. 8%, Joe's Zinc Dxide, N-617, has boen used axclus:.vel:r in tha semi—wwks
end plont becnuse of supply cmdi"ions. Trial of cheapor tynes of zinc oxids is
recommended in the interest of economy,

-
-
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Perding com,letwa of the standardization progrsm, lot 21637,
portion of batﬂ‘z—procaased pigment from the “single plent strike to dote, has
bzen sslected for vse as temporary sampling material, Its compo:sition is included
in the now ¥-553-D (F) standard. fomm__a notese

BOE."”.OL VﬂP\IABIJES . . ) . e ’ ' ’ BRI

The campositlun of the product is controlled bty the rela'hive quanta.ties
of zine oxide and of chromic 2cid (2ctually bichromete and muriatic acid) nged,
Decreasing the zinc axide produces & less basic, more soluble product; increasing =
the zine wxide is believed to result in the presencs. of free zinc oxids in the - B
rroduct. The effects of such variations on wl resin pigment d:.spersion propert:ms ,
ere nct known, R

. /l‘lo other ccntrol variables have bizen developed fér the new reverss stz'ike L
process,

YIELD | ' L

©  Pending devslopment of additienal plant experience, &nd cnalysis of .
centrifuge effluents for soluble zinc content, the original estimated- goal yield
for the "A" process has Loen retained, Scgled to the present buich eize, -

(3200 x 12500 Zn0 % 2275 .4no), this yiala is 17,584 1bs, '

1

_ . Fer co_stiug purposes, the 96,15 perfo*mance factor of the obsolets HGo
process is recammended, .

*

»

| | SURTeTED BY:_J. off rORRTSON-21/14/50
L " APPROVED BY i_H, ARNOUL ~ 21/23/50

JO}i;C'C‘
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o L ~prp{,gﬁnpv. »
GODEs__ K# (E)Y-SBS-D .| 30M: 30-18-50 .

.ICOS": Group - 8 | ‘ GOAL: 1'7 584 SIZE. v — _HA:_ 10_19.50
| ' COUPLING VAT. ‘, PEANDSIE I o _

{3300) | STRIKE VAT{_ 260-261-262-287

VAT NAME: BASIC ZING cﬂnomm/o;c.e USE LBS. | ACCT.IBS.

& i

prop. | /1< btaim, hnd nold at strile vat
1 Tex Step B
o6l | 8. Run into scale ;ank 561 B___

3

2 T ;
S.Vo 3. -Tnaert £00G plug in atrike vat !
3 . outlet.
4., Run 48" (4180 G.) watexr into
strikes vat, -0

5.  Agltator et 27 RPN,
‘8. Heat to 74~T6°F,

7o Rgn scale eank 361 into .strike i '
8. Adjust strilke vat to 60"(5223 G..}J

st 74~76°F, FURRS N SEIEE SPioninlill B S AR
P, Weigh and duzp, in 130-150 min, 12,600 28 | 12,500
Ohtained in Step l. St AT
* - Reocord: Tims Started = n
~ 1 Rescords: Time Finishe L
10, Rmin 12-15 ts!.no tr‘oxs sei!e N
tank 324 M- x_ 461.64%
g—-——-—.-

11, Sti» B minutss. : .'i",
12, Test: and reook-d: pH
13. Tﬂst aﬁ “cara P _Fo" R
St T
o  Test and res 3 P
le 6.0"6‘5 R
{ 16, ood to 55"'77399 G.).

“lam, Prass with ggibat:!.on. :
Agitator Must Nob Bs stopped.

Preoss Oparator t0 remove. Fooi;
Plug from Vat Outlet,

@1?‘ Start _Tiwe Fin. " Optre.
' : © W e L i

n n T T
R e oe e o et ——— . L

syt e
PR S :
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IR s

mocnss. (E)Y-563-IJ DATE: JOMs HA
» ~Yo=iu=50

PRESSTNG AREA INSTRUGTIONS

- vabs .

Dates
Times

‘Relsased By:

Pross Noe 8 23

No. op-Calms: & x 46 4 x 46
Prosd with Ag:t.tation

Wasﬂ/ to: Chleride I"rae* _at 110°P
Bs.ka first test :ﬂ;er Hrs.
Ioad on _20 gavrs

Spacial Instrustion: NOV-BIEEDIBG

Fust press with agltatiom, - oy

Remove foot plug from vat outlet

#Uso acidiried silver nitrate
solution, ' ,

Do not contaninabs vwith zine 'ya:llc-:.

e

3

 DRYING AREA msmcnons

Pype: : - L.V, H.V. Hurricans
Hours: 118 . 12 - 18,
Temp, - - ' 820°F, 220°F,  220°F,

Luwp Géntaineré Ses chart.
 Special Ing_trixct:lons : non-amanms.

Samples:
Deliver To:

| eamnme AREA msmncwzozzs
Grinder No. 10 H.S.P. B

 Speclal Tnstruotioms: NON-BLEEDING,

Do not contaminate with zins yollows
Avold turbling in mix tenk -~ balls readily. i

Samplos: 2 envelopes and 1 pint can,

" Deliver To: Conirol Laboratory,
Do Not Hixzx Before Sampling.
o Packaging: Sas Cha:-t.

DUPODO50068454



(E) r—563—n
‘ xfomam uows o :
#6 BLDG,” s:mm. - Bm:n PROCESSI!IG

The &Y process rcprasmts tentativa plant fomﬂatin? of a semi-works
process developed to correct the cheracteristic excessive bulkiness of. praviaus
production (presscake as well as dry color) which resulted in unfavoreble menu-
facturing costs, leading to obsoletion of the product-in 1949 - Justifieatim Loxr
sconomy process study is provided by recaut davelopaent of basic’ zine chromate
plgmented vinyl resin finishes to positions of majoy: importance:es: primeza for:
siips and aircraft. Both the "E" process and its compimion "D" procass (identiecsl.
except for 12 Bldg. batch strike and continuous procéseingg represent 40 X seale |

up of SU A3 1311,, Rese?rch Hotcbook 1221-58, ¥

‘ﬁw ngn process difxers ﬁm tne obsolef

1, Baben size has been increased from 3200 1bs. to 17, .

2. Prosy turden has been Sncroased from 1067 Ihs.. to’ h.l;m‘lbs. per 78,7 e, :t.
p"'@s:load; \ S : ._.‘ s :

3, The order of addidon of zinc mde and bi.chromats ligs been raversad.\ In thezz
- obaolets “GY process, bichrmte nquor wag struck into & separately prepared

aqueous tine oxide sl ‘In the pew process tha dry zﬁ.nc gxide is slurried. -
directly in t%e (dilu bichrcmate solution. ’

ECONCMY PP.IH CE’IB

The basic ziur.: chz-omate slurry produeed ty the new reve: wprocess 18
relatively ccarse and gremuler, - It is fres frem the gelling’and” solidificaiion :
tendencies of the more finely dispersed slurries produced by:previous procésees.
Thess physical changes pernit increase of slurry plgrent cducentration from 0,93
te 2,2 1bs. per gollen, and increase of press capacity from- 1067 lbs, ("C" process)
to 4400 lbs, (semi-works performance). ' laborato cmtrlfuge a indicate that,
viereag glurry made by the old "GP process does not. ssttle ot enaining 1
at fu11 dndtial volume approximately 6.tiues the ca.m:-ivolnm L

~mew type slurries settld to’epproximetely, /3 their:initi
_ the norml cake 'oluue’ zd.nc yellow, °

STATUS ox? mocms

’Pm "D" (12 Bldg, = -Continucus Processing ‘
Processing). forzulas wera written: prinarily for use: i’ qr
memufacturing costs and were based a process devalopmeat atucw ccnsisting of 2
somi-works strikes. One 17,534 1b, plant baich has, subsequently besn struck :tng»
6 Bldg. Apprcuc_mataly half of the slurry s conti.numly processed through -
12 Bldg, equipment, As indicated in the "F" forpula notes, additicnal ancperieme
is nseessary bvefore finsl deelsion can be reached 43 to the practicability of
continnous processing., Experience developed in connection with plant scale 'batch
gocessmg has been incorporat.cd in the "F“ fomla, recently astabluhed aa ¥he
standerd process, ] - e

‘OPERATE:G HOTZS ,_ L f%f L D e
i ® e KRR
The revorse-strike D end E process slm-r:zea obtained in the 1aboz-atory, i
gemi-uorks and p}.ant have been fres from any o'baemd tendency tomrd thickening, g
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ga].l.,z:b, or *c.n.;:liizz,aivm. The sandy or grevelly uzx:».ra.cter of the pigment
nrodused Ly the ney proesss fntroduces sntirely difforent opsrating problems,
w"&s:,.g from exgessive sad 1’:::1&%3&.0‘. of the slurry in vat outlets and transfeyr
lines and hoses, The limitsd pfleny experience to d"te indicates tuai the sedi-
montaticn preblem is nob soriouvs, provided the agitater is kept mmning contiruocusly
and provided ihe transfer lines ave beckwashed bsfore and after sach puoping. It
was fornd wmecessery in the plant to use the formulated foo'b-plug tecimique which
had teen essontisl in the semi-works, A wniform deposit of very coarse perticle
size pigment does, howpver, setile to the floor of the strike yat beneath the
zzitator blade and £inal "wish In" of this coarse dodiment presenta more tnan normal.
dz.rflculty. : -

l%

In the p;.art baﬂ'cnpproces*mg trials, the nost sericus di.ficultz.es

" spcowntgrad reoulied fros o're;'lo_ding the wagh pr ..ss, v-z.. excessive washing
cycles gnd excegsive ds.f‘*'*ult_; rsr:w' ng the are %s from the press znd in

leading drier rens, The character of the, sluprry is co.’&:c!ncivc to extremely rapid
filtration as Wil fo 1o sucessive cake pueking, Pressing must be carefully

controiled Lo &vold cva*loan:w .
Carm. wiuation with zine yellow gt be msvented i ‘bocausa of tae importance
off solutilildy and ciiemical compositicn discasszad talor ;. S

ki

-

GUALITY NOTES " f '
1 i
Y-563-D is congiderebly less soluble then zine yellew angd.also differs
»om the latter in chemical composition, Iio ..no/bro.a ratio is *4»5/1.0 znd it
ceataing no potassium, vhereas the empirical formula for zine yellew is & Zn0.40r0s,
1 K20, 3is0, The ressoctiva solubility velues (KCR-9L) are 0,58 for Y-563-0 (Navy
Spse, madimum is 1,03}, and approx, 265 for Y-539~-0, Y-563-D is ah essential .
Jdngredient of aeuwly developed vinyl resin metal protective finisnss for both- ferrous
and non ferrous weiels. Two important Navy Buresuw of Ships speclficatima are:
Meta) Pretreatment (uash Peimor) Formula ¥o. 117, and Primer lo, 120, These two -
primer coats provide merked improvemsnt in adhesicn of finishes to undervater sur-
f‘lces of ships. In these dpplicetions the most imporiant pigment properties -
requiring conbrolare velieved to be chemieal co'wpoeition, freedon from electrolytes
(ahlora.ms), froodon from soluble lead, zinc, or other similar cttions which cause
goletion of the vinyl dispersion, and- dizgersion cheracteristics. Colqr is of
~sign:.fa..3nca only as an irdicauion of general procesa control. o '

-~

P:.‘,.‘Pn‘c spwlzzc..tlcn Iim to included in the I!avy's Pz-etreawent { Iash
Prime*'s) Speclfication KE-?~15328 are:

Ccn’*l*ueﬂ'b Limits Msu.ark Anaggja,cal kathnd
Cr &s Cr0s - 16-19% KC’t—lﬁ?

Zn a3 In0 67-723 KCE-133

Jater oolublis salts Yex, 38 - KCR-94

 Crlorice and silfate ccm,ent are not limited, as such, by tae Mavy apscifi cc.tion.

In the abscnce of uora definite information 2s fo fm effects of these constituents
it is rocommended that s&*pﬂcms te eontrolled, as in the past, below a m:d.mm
calerids level of 0.0 45,.1 29 determined by 30’2-129«.

The reverss siriks producte are essenti’-llly idezrtical to the obsolets
swancdard in chonmical compe:z,.tn.on end have demensirated satisfactory dispersion and
 stability performance in limited laboratory vingl resin primer evaluations.

* -
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racomaanded ir the interest of ectmww

- are not known,

. Datoh siwe hoo heed arbitrarily fixed ot & v‘dlue alighitly greater then,
that of zinc yellaww, Iab, and gemi-works results indicate that’it. may be possible. -
to inereese the size by -rom 20 %o 6053 'this is’ subjeet 'c.o cmﬁrmtim in the plant

St Joa's Zine Gride, N-617; has beon used exclugively in the semioworks
and plant because of supply conditions., Trial .of chec.per ta-pea of gine mda ia :

of batch cessed pigma&m frem 'bhe« I
for use/aa ¢ rary samnpling material”"- eI “s~
I-.-5_63- {r) standard formita notea

CONTR{)L VARIABLL‘S

‘me ccrmos:.ticn of the product is controlled by: the re}.ative qwant:.-.ties
of zinc cxide and of chramic acid (actuslly bichromate and muriatic acid) vsed,
Deereasing the zinc oxide produces 8 less basic,” Tore soluble products inereasing
tue zine cxide iz belisved to result in the prasence of free zinc oxide in' the. .
product, The effects of such vamations on viny" x:‘esm pi@ent dispersim propsrties

, No othor caukrol %ariéﬁléé "ﬁax’réi'.pean de%f:oiopecif-'fgi-“?tne_ ok avaree strm a
process, B T S S . T R

¥IEmD

Panoing dmloment of adaitzonal plant emperienqp, and Analy
filtretion sad wash uater efi’luentg for galuble: 2 :mc .coxxt.enf., the orip
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