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Bay 1943
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. " gbstract,
Reaearch Topic: Oenerzl Orientation

I. Mschine Tests

Since the set-up mentioned in the preceding report (in which the
cellulose vas sized with 1 per cent Fimagrsl 80,-concentrate) guve results
comperable to those produced with colophony. (rosfu),» further tests wore
undertsken using 2 per cent of thése concentrates with the object of ob-
teining & atill higher water repellency.

The sizing was egain cerried cut in hollanders. To the fiber pulp
(in approx, 3 per cent concentration) were added successively: oongentrated
emlsion of Fimegral concentrate, aluminum sulfete solution and sulfuric
acid to a pH of 4,56, A second receiver was added in which the siged pulp
could be diluted to 1 per eent, tho concentration required for the oper=tion
of the mechine.

The paper obtained showed no noticesble defect, btut the amount of |
pising was less thon expected. In spilte of & content of 1.8 per cent con-
centrats, the water permeability based on 100 grame per square meter amount~
ed to only 70-80 seconds, against 100 seconds by tho previous experiment
(0.9 per cent concentrate). It had been necessary to prepare the cellulose
alarey & oy shesd of time, and the long stending of the eized, diluted spopen-

“bion probsbly csused the edverse influence on the sizing. :

Previously, three products had besn used in Lubex siziugs

Firnegrel (TMC 9863, TL 7011)
Lubex (THC 447, TL 7588)
Distillate from hesvy Lubex (TMC 59, TL 7220)

The last nemed product is a distillate of Firnagrel, ad hereafter in
thece reports is called Firnagrel distillate. SOg-concentrates ars mude
by conbining Fimagral and Firnagrel-distillate.

Sinilar products were tested in various concentrations on o
bleached cellulose sulfite. Rosin and abletic acid wers run as control
materials. The thrae unconcentrated producis were emulsified with 10
per cent rosin, us was the Firnagral distillete, The conceantrats of
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Flmogrsl formed & good emlsion of 20 per cent roein. From ths results
obtuined (Blegram 5472-1-Bd, attachad), the followlng conclusions wers

drawns

8o

Co

d,

The sising is appraximatel;f proportion:l to the concent>:tlon,
A siging factor for the ralution botwem the permesbility rnd
ooncmtration can b@ 1n'bmdum’da

Firmagral sizes better than ity dlbt.ill.lba, in discgremment
with the experiencec of the iti-nenla, Lubzx hes only limlted
effeotivenesa,

The concemtrates ere mach La2itsr then the rav products, -
Fimagral coneentrate siz:. Lotter then its distillete, due
probebly to the higher reciu content of the Fimegr:l conemimto
emalaion.

The sizing with Firmagral 302-mnoeutmt° 1s elmost 23 good o with
rosin,

It cen clso De discerned from the diagram what bleude are nee:usury

to the attalnoent of a 60-pecond watsvspormaabllity,
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SIZING OF PAPER WITH LUBEX AND LUDEX PRODOOTS
Dr. He J. Tadema
Moy 1942
Prames' 2723»'2805'

" Abstract .
Ropearah Topic: Oeneral Orientation
IRTRODUCTION

The object of tﬁe investigation was to determine whethor & certain
distillate from lubricating oil extract could be used as paper-sizing.

It was hoped to replace the proportionately costly product (rosin)
by a very cheap one for which few other gpplications existed. In 1938 some
wrk along this line was done in Dr, Tadema®s laboratory under the euspices of the’
Rhenenia, with little success. .

The problem was less simple than it seemed. The following desoription
of the art as 1t was usually practiced was given:

" The best alzing mediz is colophony (rosin). This consists
prineipally of abletic ecid (an aromatic menocarboxylic scid Coofanls)
or its ester. Resin soap of a gelatinous consistenav is manufactured
through treatmeat with concentreted alkali, This resin soap is composed
of a concentrated solution of sodium abietate, in which is found the
unseponifiable uccessory of regin in solution or in an emuleified stetz.
Tarough distritution in water, vesin.milk, en emuleion or suzpoension,
is made. Upon dilution of the soup, the selt of abletic zeid hydrolyzss
(this acid is insolubls in wator). Tho rosin-milk first is wdded to the
cellulose slurry out of which the paper is munufactured, and Ale(E04)3
solution then is added wntil the totsl scidity of 4.5 is reached, Tharohy
more reactions can teke place: :

l. Al-ion is adeorbed on the fiber surface.

2, 41(0H)z or basic A12(804)5 precipitates as a gslatinous, strongly
edgorbing mass, ,

" % The resinate still in solution prscipitetes es en insoluble
aluninun salt. (The resinic acid emulsion particles bind to the Alwion
on ths fibers.)

There ars two wuys in which the reéin binds itself to the fibers:
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through edeorption of Al-reginate on the fiber surfsce, snd through
encagement of the emulsion particles with flocoulent AL(OH).. If
other agents then rosin ‘are used, adsorption: tekes place inone of
these waye. lignite wax (principally montemic ecid, aliphatic
nonocarboxylie c%) » Gosein (in alkeline solution) and water glase
_probably are bound through adsorption to Ll-ion. 4 sharp separstion
therefore 1s not possible. '

With regard to the ctrong fluking-out method of precipiteting
resin, practically only Al-ion 1s sultoble. Ce- or-Mg-lons must de
used in far greater concemtration. . '

Since as many things could be done with extract of lubricating
oil, with other types of molecules, &5 with rosin and lignite wax, theot
ie to soy, with hydrocarbong, then the solution of the problem could be
parsued elong teo basically different lines.

On cne hend, the most “glutinative® hydrocarbon molecules could
be Investigated in un effort to procure o sizing which would be =nalogous
in gome measure to gelatin, etc., should a suiteble sising not be forth-
coming through precipitation of e resinic ecid-eluminonm seli.

" On the other hand, lLubex might be chemically altered in such a
woy &5 to obtain a substence poesessing acid groups, end in this respect
_slmller in some degree to the natural resin.

‘ The probles wee to be approached from both engles in Dr. Tadsma’s
investigation. After making en sxtensive ctudy of the literature on the
subject for the purpose of oriemtation, 1% wus plemned first to follow the
action of the ordinery sizing mieroscopically, since knowledge of the nature
of the srrest on the fiber of the ordinary %good® resin or golatin sizing
(vhether 1t stmt off the capillaries or whether it covered the surface of
the fibers) would glve soms criteria for judging the results of sizing vith
Lubexo . o

CROSCOPIC EXAMINATIO

The following set-up for the microscopic exumination proved TR
best: ILighting with arc lamps, ordinary gless condensers, filter cups
filled with CuSO, solution, £!1ters of ultra-violot penetrable gless
(£rom analytical‘!.mpa) » ordinary microscopoe condensers (set ct wity,
vith water drops betwoen condemser snd objective). M Buphosfilter was
placed around the stage to eliminate ultre-violet light. It was found that
fibers could be made more visible with the florvescent dyestuff, preferably
Qoranium .

fhe first microscopic exemination wes not held conclusive,
bocamss the cellulose base used hed stood for & long time in wmater and
probably had deteriorated. The impression was obteined that the resin
particles logo themselves betwseen the separnte fibers, esad collect most
thickly on the surface of the paper.
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~ INTRODUCTION -OF ACID GROUPS IN LUBEX

The object of this work wes to asceriain whether z useful pro-
duct could be obtained through the introduction of sn SOgH-group, which ie
much simpler to effect then that of the CQOH-radicel. Since sulfo-acids
possess strong acid properties (dissoclation constant of approx. 0.2),
it was not expected to obtain good flocking-out with Al-ion. It was hoped
to find a form intermediste in this respect in a combinaiion of phosphorie
and arsenic ecids, which would have a dissocistion constent of 102 to 10-3,
or poscibly in a combination of boric and silicic acids.

The sulfonation of Lubex; on account of the aromatic constituents,
hed to be carried out under very mild conditions so as to avoid repeated
sulfonation.

JUNE 1942

To the procurement of a good sizing, i% was necessary to add
at lemst 2 1/2 per cent resin (calculated on the amount of the cellvlose
meterial) to the water-diluted paper slurry. It was found that the 1 per
cent resin already present in the unsized paper exerted no influence
on its sizing property.

The sulfonation of Lubex with acids of sulfur in coneentrations
of 50 per cent or less gave at room temperature no satisfactory smount
of oil-soluble sulfonic acids. )

JULY 1942

It was found that Lubex actually could te well emulsified,
using colophony (rosin) es the emulsifier. The emulsions obteined werse
very stable, of particle size less than 1 micron. De-oiled Lubex could
be emulsified in the same menner, but less comaletely.

It was possible to size paper with the Lubex emulsions. However,
1. the suvings on colophony were not great;

2, the high oil content of the paper gave to it so0
displeasing a color end poor texturs thet 1t
was practically unserviceable; end

5. the mechenical propertiss were considerably worase
then with unsized paper.

fhile the quest for emulsgificntion of Lubex was at this point
regarded ag lost, it came to light during these Gests that a good emulsifica-
tion was not symonymous with the best sizing agency. The adherence of
the particles of the emulsion to the fiber of the paper, and the wetting
of the fiber surface by the oil also were found %o be critical with
rogard to the full action of the eizing agent. .

I enelytical scheme was vorked out for the determination of
colophony in emuleions.
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AUGYST . 1942

& etable emulsion was be produced from 80, dowoiled Lubex nfter .
fusion with 10 per cent colophony. S8izing tects with this concentrate geve
exzcellent results; it was found to size much better then Lubexw and equally
es well as colophony.

~ Bensole and palmitic acide, dicsolved as sodiun selts and precipitate
ed with aluminus sulfete, on the whole, showed no eizing agency,

Further tosting of paper rised with Iubex emuleion brought to light
that drying at voom temperature offered the possibility of cerrying out through
extraction an enalysis of the omulsion particles on the fibors. Drying too
long ot higher temperatures injured the sizing (becmuse of cteaning end
oxidation of the siging matorial), , '

It vas attempted to cnalyze synthetic colophony-Lubex mixtures by
mesns of refractive index, bui the coloring of the muterial was too dark to
permit accurate determinations. The determination of acid number wag. still
rogarded as the'best mothod,

SEPTPMBER 1842

' Through & brief hydrogenation of Lubex distillate, an importmt
improvement of the color was obtained. The geeen fluorescent product wase
nerkedly loss visecous than the original product, and gave am extinction
coef, of 0,20, much lower then that of the distillate itseclf, r

Up until this tine sizing emulsions were alweys preperet¢ [rom
Lubex (TMC 59) or a product from Lubex. How experinments were run with
Fimagral (TC 868), Lubex is e distillate of the totel 80p-oxtract from
vhich the lightest fraction end the residue have been removed. In Pirnagral
these components ere still present. Dr. Tademe helieved that the difference in
the two lay in the presemce in Fimagral of the residue; the color from
Firnagral was derker then that from the distillete, snd Firnagrel gave en
oxtinction coef. of 2,70, whersas Lubex gave 0,89,

It was erndeavored to decrease the dye intensity and at the seme
time to retein the sizing quality of the Lubex distillate. (Papers sized
with the material elways came out yellow to brown.) To that purpose, it
wag found thet treatment with Porrema in benzene solution gave @ marked
improvement (Bxtinction coef. with no treatment, 0,89; upon treetment with
the Terrane-bensens, 0.47.)

OCTOBER-NOVFMBER 1942

By measurement of the intermediate purtiele size of & numbor of
strong emulsions 1t was discerned that the perticle gize of a very stable
emtlsion should be less then 0.2 micron, '

In testing to determine the best emlsification conditions it
wes found thats- .

8. the lye concentration ehould be about 10 per cent.
b. a total saponification gave the bect product.



Report 56746

¢. a colophony content of ebout b per cent gave & very fime
emuleion, and that 2 per cent was not sufficient to hold
the emlsification; - . ‘

‘do  longer and stronger stirring during the addition of the lye
yielded &n emuleion stuble even in & concentration of 50
per cent. - ,

DECEMBER 1947
Farther emuleification tests wers conducted on Fimegrel,
varying the concentrations of alkali and of rosin. NeOH and HH40H
(in solutione of nomality approximetely equal to & 10 per cent KOH
solution) gave oqually stable Fimegral emulsions with 5 per cent

rosin as did KOH, Howover, the particle sire was smellsr whenm KOH vwas
used, .

Experinenting was done with the S0g-concentrate of Flmegral
using roein, tall oil, lignite wax, codium sulfonetes A and B, eulfonate
of AX-distillate end ester salts as emulsifying agents, showing:

8. that very good em'ulsions could be obtained with 20--30 per cent
colophony-KOH; - ' o

b. that emmlsification with sulfonate & wes posoible;
¢. that tell oil might possibly serve as a substitute for colophony,

It further ceme forth thet the emulsification could be simplifiec
by stirring during the dispersion end not, as was previously done, until
the end. The additional pouring out of the very concentratsd oil-in-water
emulsion into weter of the same temperature was omitted, thue avoiding the
ennoying appearance of lathers,

8izing tests witth a raw materisl easier to size, nemely, cellulosse
sulfate (cellulose treated by the sods method) were earried out on a leboratory
scale; emulsions of Firnegral concentrate in meny runs were equal to
colophony emulsions.

It was discovered that sising with the finest portion of a
Firnagral concentrate emulsion was not 88 good as thet obtained using
the whole emuleion. o

JANUARY 194%

Firnagral was ssparated into a number of fractions by steam
vacuum-distillation. The second, fourth and sixth fractions as well as
the residue, were trsated to the concentration of the aromatic portion
and aftermerd were emulgified. The fractions, which at the beginning
exhibited a bright color, became darker on oxidution in air.

" Emleification tests showed that the higher fractions gave
coarser emulsions; the emulsion of the residue was also very unatable.
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Bettor emlaification was obtzined by first comcentrating the fractions.
The emulsions from the concemtrates were gray im color,

The sizing propertiss were better the heavier the fraction.
The lower fracticae (up to about 50 per cent distillate) gave worse sising
‘then did the original Firmagral; the bigher fractions (50-75 per cent
. distillate) sized about twice as well as the Firnagral and gave a better
color. The residue gave by far the best siszing (about & times as good
es Fimagrel) but imparted a very dark color to the paper.

In swmary, the concentrates of the fractions slzed better them
the fractions in their original state; the concentrated rosidue sized con-
giderably worse. .

By comparison of the better sizing effects through conecentration
with §05 on one hand end those obtained with the fractionated distillates
of Fimagral on the other, it was shown that the sizing factor in the first
cuse was lower; however, it wes believed that these figures could be raised
through a better S0, concentration. (See Diagrem No. 5708-1-B4, Attached.)
Combination of both“methods, 3o as to first distill and then concentrate,
led to inferior results staggering cost end greater trouble.

Exemplary deta obtained in these experiments:
In cellulose paper prepared by the soda method sized directly with Firmagrel,
a concentration of 2.75 per cent brought a size-fast time (water-permeability) -
of 60 seconds. That is to say, with 1 kilogrem of this Lubex, 36 kilo-
grams of paper could be sized. For the S0p~concentrate of Firnagrel,
the concentration necessary to the atteinment of €0-second wateor-permeability
was 0,94 per cent, corresponding to 108 kilograms of paper per kilogram
of concentrate., . )

Precipitation experiments with Firnagral emulsion showed that a

poor sizing and a high aluminum content usvally went togetherj this phenomena did
not hold with colophony sizing. (See Table I, Attached.)

: It was wndertaken to chemically treat (introduce acid groups)
Lubex zad to determine ths effect on its sizing agency. & control material of
approximately the same C and H content (Tetralin) was run parsllel with
the complex product Lubex. In the first set-up, the concentration was
carried out with phthalic enhydride in the presence of AlCl;. This treat-
ment caused the oil to emulsify and slgo improved the sizing.

FEERUARY 1043 -

_ Success was obtained in preducing a sufficiently-sized paper with
Fimagral S0,-concentrate, the mechanicel properties of which were not
poorer thaa paper sized with colophony or unsized pepsr. The amount of
sizing ws ebout 2/5 that with colophony. (Deteils of the process: Kraft
cellulose and Fimagral SO,-concentrete were used as rew moterials. One

per cent oil was nixed with the dry fiber. The concentrated slurry wes sized
in a hollender, and 25 grams of Alg(S04)z per kilogram of fiber were added,
go thet the aluminum content of the paper wes held to & maximum of 25 per
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cent. The pH of the glurry, which after the addition of the emulsion
reached 7-7.6, boceme 5-5.5 with this emount of Als(S0g)z: A little
H,50, was added in order to bring the pH to the ususl .value of 4.5.

Tﬁe %ack water wus elso brought to this pH, wnd the improvement in the
giging was noticeable, The pH of the backwater soon rose to 0.5 higher
than that of the fiber slurry.. Slight variztion of the pH indicoted
the optimum conditions to bet pH of the slurry = 4,43 pHl of the back
water = 408"500‘.03 - - .

On heating Firnagral in air with KOH, a hard, black mass with
en increased acid number and ssponification number wus obtained, A
combination of this product end untrected Firnagrel emulsified easily
and gave a good elzing.

Attempted reaction of Fimagral with KHCOg or ReiCO; in en open
crucible did not succeed because the bicarbonates decomposed.

Orientetion experiments were mads tomard recction of Ha~sulfonate
. with EgFe(CR)g, K-formate wnd ROH; only with the KOHAA any reaction take

place.
BARCH 1943

& nachins test was carried out, in which 1.8 per ¢ent Firnagral
Soaaconcen_trate, wae used as sizing (0.9 per cent was used in previous tests) .
- fhe water-permeability was not improved thereby, but was diminished. (Ko
ever, 1t was thought thet this mey have been Gue to the fact that the supply
- of fiber slurry hed stood too long.) _

' The results of pravious emperiments with the hendsieve were com-
piled in Diagrem No, 5742-1-B4 (Attached). These results showed that:

8. The sizing cor“fespondad clogely to the concentration of sizing
nmaterials

b, Firnegrel sised better then its distillate;

¢. The original concentrates sizx betier then their productss

do Sizing with Firnagral SOg-concentrate wes equal to that with
colophkony. o .

* From 2 second dizgrem (5742-2-B4, Attached), concerning the

" influence of the rosin (colophony) congentration.on the sizing with Fimagral
distillate end on that with Fimegrel §0g-concentrate, respectively, it cen
be geen that the improvement by inersesing the colophony concentration did
not entirely correspond to that by inercasing the resin concentration.

Heating Firnagral with KHCOg in an sutoclave produced no_reaction.
Chlorination of Firnagrel at 10 C with AlClg as catelyst ylelded

" & compact, solid product vhich, emulsified with 10 per cent rosin, gave a
good eising, Ohlorination without catalyst at 100-.120 C guve a partielly-
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chilorinated product herd to emulsify end which gave £ poor sizing,

Unsuccessful results followed attempts to substitute chlorine
int;fyano-»group in the products obtained, end to saponii‘y the resulting
ni € ‘

_ APRIL 1945

The sizing agency of Fime.gral on kraft cellulose was notice-
ably improved by increasing the rosin content. _

In tests with extracts acquired by washing Fimegral in S0, :
with bengene, it was shown that better water-psrmeability reculted acgord-
ingly as the Lubex wes further extracted. (The S)p sclution of the Lubex wes
agitated in countercurrent with beazene in a stopw-'l se series of five seperc-
tory funnels.) .

The residue from a steam distilletion of Firnagrsl snd heavy
Lubex proved a better sizing agent then vosin. The highest-boiling cut
. from Firmagral elso eized well; the corresponding fraction of the hesvy
Lubex was much less active, ' -

Tosta on unbleached cellulose sulfite, stoomed mechanicel wood
and a blend of both, using rosin, Fimagral concmtrata and the residue
from distillation of Pimagral pave sising equal in quality and quentity to
that obteined earlier using these materials on bleached cellulose sulfite
and kraft cellulose.

Attempts to substituts acid groups into F'lmagral through roaction
with phosaens worzs unsuccessful, ,

Voltoliged Firnagrel wes essily emulsified end had good sizing
properties. (Standard Firnagrel was voltolized, whercby the viscosity wns
considerably increased end tho color becemg mors red.) Used on bleached
cellulose sulfite, 2.7 per cent (added) or a 1.9 per cent concentration,
ef this stenderd product wes necessery to the stiainment of a 6)-second
wator permesbility. The concentrated fraction, 20/21, gave 2.4 per cent
(added) or 1.2 per cent concentration.

BAY 1943

4 mechine test proved thet botter sizing wos obtained with a
freshly sized base (kraft cellulose { 10 per cent stcamed mechenicel
nood; 2 per cent Fimagral concentrate) then with 2 sized paper slurry
which had stood for some time.

Tosts with the handsieve using kraft cellulose es the rew materlial
showed that the water-permeability with colophony, as well as with Firnagral
concentrate, in the begluning ross shorply, end after thet increased in
limited emounts as the concentrction was increased. Colophony govs highor
values then Firnegral for low concentrationse, whersas in higher concentra-
tions (greater than 2 per cent) the reverse was true, (See Diagram No.
5778-B4, Attached.)

1
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JUNE 1943

In investigation of a new type of colophony, a settling of the
dispersed particles often occurred upon emulsification of Firnagrel S04~
concentrate and Firnagral distillate. It was not knomn whether this was tue
to the type of colophony used.

‘A machine test was run to see whether Lubex wes useful to the

. 8izing of old peper. As raw materlal, a 1:2 mixture of old paper end a
hard-to-size cellulose sulfite was chosen. Good siszing with Lubex resulted,
but the mechanical propertles of the paper were poor. This was believed
due to the irregular structure of the paper. Further tests were to be
conducted.

Voltolization of a mixture of Firnagral & 20 per cent colophony
gave a product which produced:somewhat better sizing than did voltolized
Firmagral alone., Since their sizing effect wos conslderably less then that
of Firnagral S0o-concentrate, these costly voltolized products were not
considered practical for use &s paper sizing. . (The products had stable
boiling points and were somewhat brittle. It was thought thet other uses
might possibly exist.)

JULY 1943

Fimagral distillate in a concentration of 2 per cent gave
sufficient sizing (equel to that with 1 per cent colophony) on bleached
cellulose sulfite. The paper; however, hed a yellow color which lessened
its usefulness ag writing paper. _

From bis experience thus far, Dr. Tadema recommended F‘irnagral
ag the best sizing for ecasily-sized, evenly-colored raw materials such as
kraft cellulose and stesmed mechanical wood,

Further emlsification tests with the residue from distillation
of Firnagral showed that the suecess of the emulsification

a. vas independent of the type of colophony used;
b, in some degree was influenced by the temperature;

¢. was heavily dependent upon the lye concentration, the necessary
concentration lying eround 10 per cent or h:l.gher KOH;

d. was influenced by the speed of the additicn of lye and water, and
by the temperature during the course of the eddition;

A good emlsification of the product possessed a notably green color and
very emall partic es.

ADGUST 1943

Further tests using Lubex sizing on old paper indicated thet the
aizing itself gave no noteworthy decline in the mechenicel qualities of the
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paper.

In other laboratory tests upon the residue from distillation
of Lubex, it became evident thats . , ' .

a. to the atteinment of en enmulsion of small particle size, the
veloeity of stirring during the dispersion of the lye in the
oll-resin mixture (first emulsion phase) e=nd not the stirring
during mixing of the resulting oil emulsion with water (sacond
phase) wes importent; :

b, e coarser emulsion resulted through pouring out the paste
obtained in the first phase into water than by adding th
water to the pasts; .

¢. to obtain the best result, the temperaturg in the first phase
as well as in the sscond, had to be held within narrow limits;

d. although NaOH gave poorer emulsification than KOH, it might
possibly be used in the technical application; and

e. addition of 2 per cent of lignite wax gé.ve a very stable
emulsion of a smaller particle size. .

Sizing tests with emulsions of the residue from distillation
of Fimagral showed that variation of the separate particle size between
the 1imits 75-400 millimicrons had no effect on the sizing action.

It was elso found that the cause of coarse dispersion often
could be traced to the clumping-together of small particles in emulsions
with a concentration greater then 10 per cent. It was possible to
avoid this clumping-together by the eddition of a small amount of a
wesk acid, such as resenic acid, boric aold or carbonic acid. '

SEPTEMBER 1943

‘ When more KOH than colophony was added to the resin-Lubex
mixture to be emulsified, cosrser cmulsions resulted than with ineonplete
saponification. Moreover, the emulsions were les3 stable because of the

excessively nigh ph.

Ninety per cent saponification was recoumended for tochnical
processes. Adjustment of the pH to 8.9 through addition of gaseous
C0o was found to increase the stebility of the emulsions obtained. For
this purpose, it was found necessary to add somownat less (}02 than
was celculated for conversion of ell the KOH to Kacos.. -
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Table I
: Watér
Permeability
Bxp. Sec. for
oo Deseription L Bg.1
Precipitetion with Aly(604)g to pH = 4.5 107
EN 6 Same as BH Bt
BN 6 = Seme as B, but removed under vacuum 112
et Same ug EH 48-90
B First extra. KOH, after that precipitatidn
' with Al to pH = 6.5 i02
BY Precipitation with AL to pH = 4.5, after
that KOB to pH = 6.5 95
" BR 4 Precipitation with Al to pH = 4.5 diluted
with back water from the machine 304
BT Precipitation with Hesoé to pH = 4,5 81
B First axtra. KOH, after thet precipitation
with HoS0, to pH = 8.5 _ 3
B ?recipi vation with H.‘,SC to pH = 4‘,59
after that KOH to pli'= % iz
Bl Check on EX 6-40
B 1 Precipitation with A15(804)g to pH = 6.5
diluted with distilleﬁ watsr 94
B2 Samey, diluted with water brought to
pH = 6,5 with AL 47
BE 8 Seme, diluted with dilute HgO04 to
P = 6,5 99

Report 567--46

0il

Ayerane

0.75
0.56
0,62
0.55

0.85

0.7

0.6

0.6

- 2783

8izing
aetor

148

128

180
88-164

120

13¢

78

157
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