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LITOPQRE PRECIFIZATION
SEAUTR ADOITION TANLE
(Revised 10-3~2%2)

Press Filtrate
oo If10 I, 25 o0 Pounde Selober per S Voop Lithooene:
Semcle Ax 23 3x hx Sz 63
7.6 = 8,0 5 5 s s s s
7.1 = 1.8 5 s S S s 5
6-6 - 110 5 5 5 5 5 5
6,1 = 6.5 5 ] [ s s s
Seb = 6,0 5 5 S 5 s 6
Sl = 5.8 5 [ ] [ 4 $
ko6 =~ 5.0 5 S s ? s pT+)
had =~ heS 5 s ¢ [} 10 12
’06 - koo 5 5 ' ' u n
3¢l = 3,8 s s ] 10 3 %6
2.1 ~ 4,5 5 1 4 U ¥ 3 20
1.6 = 2.0 S ) ] n B ]
il - LS [§ n 3 &3 53 &
O¢b> 1,0 n 3 © a 8 100
0 - 005 ‘ " ” m m

T™he sulphur additisn 10 the presigitais is based sa the relatisa
of the SE comtent af the erwie press filirete and alse sa e 10
ocentant of the finished predust,

Eorasl wee 1 x tahle few Albalith 10 amid 90 grades,

Normal wee 3 x tabls fer 11, 13, 3k, T3, 806 and 807,

he sulphuar tahls wsed will vary with L2e insreass or doerease in
the degired Ia0 content ¢f the fiaished mstarial,
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- M nmral Products Leboratery
Qatober 25, 1955

do7 - LIVHCPONT, STUST AL RVSIIRCH

SPLCIAL REPORT

CIINDING OF LITPCPINE IN A HOCHBERG MILL

S urmeary :

Preliminery teats have demonstratsd that “"quenech box" lithopone
vdigoharge frcm oaloirer’ oan be grownd im wator slurry by s Hochberg Mill,
limitod tects did mot iniloate that this teciumiqus will produce a liChopone
0 supsrior texturs; hojever, there do appear To be advantages in aast and
cize of equipment. JScrnziderebly more work nseds to be done Yo eytablish
optimm proctssing sondizions and proper ovaluation of prsdust with respeot
o oolexr degrsipticn, tuxture, opaocity, eto.

Tmgerirtion of Mill:

The mill uneé in the work under disoussion was a laboratory umit
Gesiguaa by the Dispersion lsboratory after tha prizciples of the Hochberg
patent U.S. 2,581,h41;. [he work likewige was dons with the ssaistance and
ao~oporution of the stal'l of the Dispersion leboratery.

The grindiri chumber of the mill oonslsts of a verticsl oylinder,

L inches in dlamstsr a=c )5 inches deep. Ths lowest 2 inches of the oyl-
inder wall consists of o removable LO mesh screen; the bottom is solid.
brojesting down through the oenter of the oylinder snd extending nearly

to the tottom 1s a Totor-driven shaft carrying f£ive evenly spaced disks

or rotors. These rotors are 3 inchea in diameter, 1/2 inch thiok, and

2 inoches apart. The first rotor extends to within ome inch of ths bottom
92 tho shamber and the >ast to within 3 1/2 inches of the top.

In operation, the mill is loaded about 3/} capmefity with
Jotova Send, minus 20 $lus 30 mesh, The rotors ars driven et 3450 RRX,
or 27UC ft./min. perip:oral speed, and the grinding is scoomplished by
the motion of the gand grains. Ungromd slurry is fed im continuously
at tha top of the mill and discharged out through tho sorsen at the
sasy =" the ohsmber.

Tho grinding caamber is so mountad that tne lower third is
oonta.nad in u olosea receiving chamber. The receiving chamber is
fitted with e sloping bottou for good drainmage and ia discharged through
a pipe and gate valwe. Inasmuch as the acreen area is fixed in this
mill, the retention tims in the mill, and hence the amowumt of grinding,
is oontrolled by regulsting the disaharge rate through the valve.

Ths following size and oapacity figures for the mill (2 imch
free-0ard) are pertinent:
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Total Volume

Working Volume (rotors inserted)
Apparent Velume of Send Charge
S0lid Volums of Sand

Volume of Slurry

Egorimntnl Work:

138
15
73
és

The partioular in-process material with whioh this work is
concerned is "quench=box" lithopone, or oaloimer discharge product. The
semple submitted, AURL 3613, was taken from regular produstion. This
nmaterial is relatively coarse; mush of the aggregate being in exoess of

4O mesh.

All of the grinding trials were run at a 308 solids concentration.
Az a basis for oomparison, a portion of the sample wes ground in a labora-

tory pebble mill,

depacity of Mill

Volume Pebbles (apparent)
Volume Slurry

Total Voluxss

Weight Slurry
Weight Lithopone (dry)

1,00 “1.

0,50
Q.29
C.60

132
L29

The progress of the milling was followed by selecting small
smples at periodioc intervals and checking for grind snd residus.

325 Mesh Residue

Time Bogman Oring*
V2 nr. 2__3@

! 31/8

2

11/ L

2 S

3 s

L 6 V8

b ve 6 /2

.hll Than
less Than
Less Than

“Run direotly an mill slurry.

2 /) indioates dirt to O grind.

o

6.L%

0.80

0,17
0.3
0,0
1) }
0,01
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At the completion of the run, the slurry was de~watered and
dried at 110°C, for further ewaluatiom.

Ia opersting the Hochberg Mill, the discharge valve on the
receiver was closed and sufficient water added to the milling chamber
to bring the level just above the charge of sand. The rotors were
then started, feeding begun, and the diechargs valve opsned just
suffiolantly to maintain the working level in the mill. For several
ressons, it was desirabls to use a feed of 3IUR solids concentration
on all runs. Several preliminary trials werc made which, while
indiostive, wers not too sstisflactory becauss of ths non—uniformity
of the feed rate and solids conoentrastion. This problem (which would
not be enmaountered in plant operation) was due to the rapidity with
which the very ooarse solids settled out of suapension, togsther with
the physiocal arrangemsnt for foeding the mill.

With the exception of the last run, one gallon (LIOO grams)
of 303 sliwzry was used in all the trials. The method of feeding the
mill was to add the wet lithopone "sands" end water separately in
smll inoremsnts and in the proper proportions, s nearly ss oould
be estimated. Since the mill was loaded with water at the start of
the run, the first digcharge was necessarily very dilute; hence about
half of the feed was run through before retsining a ssmple of the
product, After certain testa oa the wet slurry, a portion wes de~
watersd and dried at 110°C, for speaisl texture tests.

Run No. 113

The lithopons solids were reduced to 60% conoentration to
obtsin a "poursble” slurry, which was then fad to the mill with
additional water as required. There wes no discharge of lithopons
from the mill and after a short period of time, the feed had to be
disoontinued because the lewl in the wmilling chamber did mot reoceds.
The rotors were continued until it was obvious that the discharge
soreen was blocimd and would not be relisved by additiomal grinding.

Run No., 28

In thils run, 0.2% tetrasodium pyrophosphate (lithopmne basis)
was added as o dispers sgant. The lithopome solids were edded as s
wet sludge containing 30% moisture, and the additionsl water carrying
the dispersing agent added separately ss before. This time there did
not appear to be any hold=up in the lithopons discharge, although the
solids oomosntration of the retsimsd semple was only 23% lithopoms.
It wes noted that there was oconsiderable discoloeration, indlosting
ebragion, during the ssrly part of the rum.

Bun No. 31

Another sttenpt was made to run without a dispersing sgext.
It was feolt that in the first run the solids conocentration was too high
in the milling chamber, thus bloocking the soreen,

/
-
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More care was tslmn to add sufficient wutsr with the fesd. There wes a
good discharge of lithopons during most of the run, but the mill appeared
to blook up just at its complstion. Discharge ceased and water could not
be flushed through until a heavy charge of dispersing sgent was sdded.
The faot that a dispersing agent relisved the blook strongly indiocates
that there 1s s tendsncy for the lithopone molids to bridge across the
soreen as a "caks' under certain conditions.

Run No. 43

This run was bdasically a repetition of the second run, using
pyrophosphats to produce a dispersed system. Az attempt was mede o
inoresse ths feed rate with only indifferent suocess beosuse of the
natures of the feed. While there was a continucus discharge of slurry,
the yield of lithopona appeared to bs low. Flushing out of the mill
further indiocatsd that a considerable build~up had oocourred.

Run No. 5:

The behavior of the first four runs indiocated a marisd tendsnocy
for lithopons to build wp in the mill and gradually bloock the dimcharge
soresn. Howewer, it was felt that this may have been dus to poor feed
techaniques, which resulted in wvarisble and, at times, exocessive sollids
content and low through-put rates. In order to oorrect the situstiom,

a quantity of the quench-box material was given a very light pebbls
milling; 15 minutes et 35% solids. This elurry, then reduced to 308
s0lids, was still relatively coarse with & grind of O, but could be
readily kept in suspension by ocoasional stirring.

In this run, no digpersing sgent was used snd the nature of
the fead enabled a uniform charge to ths mill at about twice the rate
used in the previocus trials. Immdistely following the slurry charge,
flushing water was run through the mill to wasgh out the bulk of the
lithopone retained in the milling and receiving chembers. Acoordingly,
the offluent was ocollected as thrse separate portioma; the dilute pre—
run efflusnt, the product effluent, and the wash efflusnt, as outlined

below.
Feed! Lithopone Sluwrry 6390 gre. (1.3 gals,)
(Lithopone, dry 1900 gms.)
Flushing Water 2850 gus. (0.75 gala.)
Time to Charge Slurry: 9 min,
Rate: 8.7 gal./br. -
Discharge:
1. Prerun Ffflusnt 195 gms. (0.35 gal.) -
Solids ocoma. 1. Qf
Lithopone yield 210 gus.
Grind 7 R,
4"..
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2. Product Effluent 5055 gms. (1.08 gal.)
Solids cono. 2532
Lithopons yield 1265 gms.
Grind € 3\ B
by
Solids cono. 8.6
Lithopone yield 276 gms.
Grind |
S V2

Thers did not sppear to be any inolingtiom for the mill to choke
up in this run. Whils there was a shortage of 150 gms. of ldthopone in the
combinad efflusnts, this can be at lsast partially accounted for by the
tendency of the lithopone to settle out in the recelving chamber of the mill.

After evaluastion of the separste fraotions of efflumnt, they were
oombined snd s portion of the composite de-watered and dried. later examina-
tion (see results below) indioated that = classifiocation fer removal of over—
aize was pscessary. Conssquently, s sample of the composite slurry was dis-
persed with 0,25% tetrasodium pyrophosphate and elutriated through a single
chamber of an inverted come=-type soil elutriator. The olsssifisd slurry was
then flocculsted with a small smount of alum, de-watersd, and dried at 110°%C,

Run ) Effluent Slurry Dry Pipmnt
Eoover Muller Texturs
Grind Residue 25 100 LOU Rev,
Permclith LM,
Standard - - kL -1 512
Quench Box, _...._...1 1\/’4 k_l./'Z
Unprocessed - - o o 3
Ball Milled,
6 1/2 hours 612 1.t.00 6 6 1/ 6
Run #1 No Produot
Run #2, 6 34 0,059 b A L 12 5 1/8
(disp.agent) L 3 V2
Run #3 ] 1.08 2 4 31/2 52/
1 2 3/
Run 74 6 3L 0.099 V2 5 V),
(diop:lpnt) 0 ﬁz- 3 /4
Rum #5, 6 /4 0.20 3 )2 3 5 __
composite N 2 51
Run 950 )
olessified Te l.t. .01 [ 6 /L -—
-~ 0007-SWP-043719
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All samples from the rums in the Hochberg mill showed & definite ‘
gray disooleration, indiocating abrasion in the mill, The product of Run #5
showed the least discolorstiocn. An analysis of this product showed that it
had picled up 0.08% Fe; almost certainly from sbrssion of the mill by the
sand,

Disoussion and Conolusions:

There appears to be no question that the Hochberg Mill is
oapabls of grinding quench~box lithopoms to satisfaotory fineness. It
is ulgo apparent that such a process would require a classification system
in oonjunotion with it, just as is used with a ball-milling oircuit.

It has mot been definitely established whether the Hoohberg unit
will produce a lithopone of improved texture and dispsrsion charscteristics.

The products from all the runs exhibited considerable color de-
gradation because of mill abrasion. The ataff of the Diapereion laboretory
feels that this abrasion gould probably be correctsd by replaocing the present
nild steel rotors with e hard alloy., On the cther hand, it must be reoognized
that the Hoohberg mill has been primarily intended for dispersion of pigments
in o1l media., This essentially provides & ludbricant that minimizes the
sbrasive action of the sand, whereas water slurries hawve little lubricating
effect, Lenoce, non-metals suoch ss osrsmios, glass ovoatings, rubber, or
plastics mipght provide a better solution to this problenm.

The important sdvantages of the Hochberg mill appear to be the
smull size of equipment required and the low power oonsumption. If we
use Run No. S as & basis and sssume a direct size faoctor, a 35 ton per
day lithopons unit would require a mill having the following epproximats
dimensions:

Height 6 1/ ft.
Dismeter 11/2 te.
Capacity 11 V/2 ou.tt. (85 gals.)
Sand Charge 725 lbs.
Rotor Speed 700 R, (2700 ft./min.)

This, of oourse, refers only to the grinding chamber and doe
ot inolude the receiver and suxiliary equipment. :

The oonclusions drawn here are only tentative. Additional work
must be dons to establish optimum conditions and longer rums should be
zade to obtain definite evaluations, both as to the epplication of the
Boahberg process to the grinding of quench-~box lithopone and to tha
quality of the pigment produced.

Cc. H, Adans,
Minersl Produots laborstory

F. C. Verduin,
B, E. Diagle:hd

ac! Techniocal Mailing list
Auxiliaries Mailing List
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