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Many polyValent metal sults ure. highly hydrolyzed in
agueous solutions. The metul hydruxide is the mure important, and’ the
¢01d, the less imnortunt component. us is the case with Al-formate
- and Al-aoetute.

‘Tonelon is .c:busic Al ohloride, ALl,(OH)sCL, which is pro-
duced, simultuneously with ethylenechlorhydrin, ‘when ethyleneoxide
is reacted with un aqueous solution of A1013. It hus the same acidity;
us Al formute or Al ucetute but hus an udvantuge of “a higher content

of effective Alaos.” Only one ‘sixth of the frae hydroxyls in Alo(OH)g -
is saturated with HCl.

‘Development started in 1931, German Patents issued & DRP
562,682 and 630,525, S ' .

Pilot plunt operation ~-since 1933 to /1939, then commere
cial production.

First application in 1934: in Ramasit-Japan und in.
Curtaform in plaoe of Al acetate; :

AdVantages of munufucture'v simultcneous production of .
Tonalon und ethylenechlorhydrin wiich otherwise would
hove been made from the same ethylene oxide; but by
reaction with HCl, - -

Method of manufaeture., Al hydroxide is @issolved in HC1,
under stirring and with ihtroduction of live steum,
to produae « solution of basic Al chloride. |The
11q%1d 18 sat#rate# with ethylene %xide# Th# etn$1ene
,ohlmrhydwin ig- topﬂed off in‘bacuo us a 40 solution.
The "residue is u Tonulon solution ready for use in

R&dusit. Veouum drying‘prod&ces 150% TLnaloﬁ oonL

talning L6-48% 4
:thpu,fap il 2, is 40 ‘Item?ﬁzav 2
Tonglon gruduﬁtion Repovt for 19398
The| production of Tonslon during. 1939 w@a 121,542 kg.
‘;Tthprodtotio (Ouﬁoulaﬁed & 100% ‘product) - gradﬁs wa&

ollops: 31




) (a)e ..... 1n-the rormaof a 37% solution i?d;i?ﬁf&éf
;(Tonalon solution)
(b) An the form of ground solid product for the

‘dye- 1ndustry (q°lidogen AS) }:“-; R »fll 2Ql kgv
(o) in the form: of regnound solid produot |
(Curtaform Aluminagel) for ‘the pharmaceutical trade ‘Q2TBQOTEE
~or in the form of a speclal highly basic:
‘thick solution . = 25 kg
-(a) . ,1n the form of awground solid proaﬁot ' ‘
(Tonalen) with L.6-h8% A1203 content - 12,156 ke

or in the form of en 1nt1mate ‘mixture of .
‘Tonalon -(80%) with Urea (20%) for the impregnation of »
cloth and other mater-ials.~ This last mixed product was: ,6}060 kg
-introduced to the ‘trade in Aueust 1939 ‘as Tonalon H. . -

o Zirconium Oxide Gel: The total production of zirconium
'oxide-gel-(calculatedAon the bas!s of 100% material) amounted to
9,305 kg.. It was,diStriouted’(based on 100%; material) as follows:
- (a) 1in the form of'arhs-AS%-301ution‘(ziroonium
solution) . ' ' L,567 kg

- (D) ‘in ‘the form of a ground solid product '
(zirconium oxide gel) with about 62% Zr02 for - impregnation

of cloth. ) : 1,817 kg
; By-product° Fthylene chlorhydrin‘ 103,130 kg
Advertising Pamphlet on_Tonalon - _Item #239

Preparation of Tonalon H-Solution

‘ ) Tonelon H-can. be d18so0lved 1in cold or warm tap water
(dri?king or rlver-jaterﬁ "The wat%r.shpu;d ﬁe frwe as! possﬂble

.fromﬁiron end coarse imp ritie%,-

: o To lossen the mossimility of lumy formation, Ponalin H
powder-is &1waya added to the water‘end nhot oonver%ely, the water
to the powder. .Tonelon K can be dissolvod in/'a clean v ssel, for

| example i% oden“vat'hearth 1e oﬁ enameled”vessbl.,i etal vess#la
‘are o be! avoi :

éd.: The ﬂap wamer sblutibn cai be mrepa ed fresh
|and of any strength- deairad. ‘HQWevon Tonalom H soluti ns have
good | stabil}ﬁyjend jt 15J:eco | nde that stoﬁk sq\utio s be |pre=-
pared con g abeut 300 t0:L00" g ams bf Topalomn |F.pep liter or

aini
| kilogram;. !
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|desired, the fore~ & td after—t eatmnt w#th m%re or less conc
trated soep- end Tonalon # £
 for awningm end tente shbuld have the meshes sealed as much as

/Fonalon H solution are recomme ded. Heavy du

'!“1ution oan’ ba" 1noreased

to 500 grams per 11tar~ the stook solution recommended is a 37%

by weight solution, whioh at 20°c has a epeoirio gravity of 1, 18
or 22° Baume. Aoceleration or solution of the Tonalon H can be

~done by~p1eoing~it~4n~a basket~hungminwwatar eOwthat~thewoonoen-

trated solutton will sink; stirring with eir or by meohanioal means

is also,helpful.

Tonalon He Impregnation of Fabrics by a 91ngle Bath
Prooedure

For less exacting reqﬁirements as to water repeliency,
single impregnstion in aqueous solutions of Tonalon ¥ is sufficient,

This can be accomplished with & 0,3- 0, 5% Tonalom H solution (3 to

5.2 Tonalon per liter) with wool cotton linen ‘and mixed fibers, ]
By increesing. the Tonalon H. oOntent the 1mpregnation effect cannot
be 1ncreased .The cloth cen be 1ntroduced into the bath-in a dry
‘or wet condition the. impregnation of dry cloth is somewhat more
advantageous since it~ tekes up the solution raster. Continuous

“operation is the fastest for lerge-scale work; washing machines,

spool tubs, end Jiggers cen also be used for the impregnetion pro-}
cedure. o o

monalon H is recommended for mixing with Remesit or wax.

,emulsions whenever aluminum salts ere to be used

Tonslon H = Impregnation bv a Two Bath Prooedure

" For a very durable water proofing, the cloth is oonducted

in the usuel way into- a soap bath (Bath I). and then into the. Tonalon

ncy
ene=.
‘carrjed outy- Cloth, as’

H Bath (Bath II), Depending upon the _degree of water rapelle

- so,utio s is’

g pen 11tef :
‘paulins may.

k- for

possible, | A- 25 g per liter S0l p-soTution andJa 20

) _febrics end rinlshed germents by using c nsid rably lowe‘ congen~
—“rtrations. The reat%ent 5 ap'liceﬁle tl Tf &

'require still h gheruconoentra 1one%

Exoellent %ater repevlencﬂ may be immOrted to garmePt

arti icial sil ,
3

(> ‘
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Drying: 01oth'1mpregneted'with Tonalon H from one- and
two~bath Procedures '“ﬁvw IR
After impregnetion, the oloth 1s squeezed out or centri-
fuged. “The drying is carried out in the.neuel way on steem rolls, -
in‘a“dryingrchamber or*on a*tenter*rrame.

Tonalcn H - Impregnation in. Connection with Preventol-
Pregervation of Fabries . . - ;

Canvas paulins awnings and other technical textiles B
which remein in moist condition for long perlods of time or come
in. contact with solil, reoidly deteriorate from mold" end fungi”~
Liquid Preventol-N is recommended as 8 fungicidal agent Tt should
be added~to the soap solution in the -process of waterproofing with
Tonalon K.

One or more pages are missing in this item. Item 2 0

 The page available refers to’ ethylene chlorohydrin ob-
tained, perhaps in Tonalon production' a table gives the raw
materials used for the product, evidently Tenelon, and the zir-
confum enalog. The salting out of ethylene chlorohydrin from the
ho-volume percent solution wdth sode is mentioned Since one or
more pages are missing, it is difficult to summarize the item.

Part of Flow Sheet on Tonalon Manufacture. ' - Tten ﬁ?hl:
Opnau April 30, 191,0 O Item #242

About the Absorntion of Ethylene Oxide by Aluminum
Chloride %olutions ;- :

» 'By the reaction of ethylene oxideﬂwith an aluminum chlor-
_idelsolution lethvlene chlorotydrit end| aluminum lydroﬂide are ob-
teined, However, if oné¢ introduce eth lene | oxide in uuch an amount ,

thet a small amount of chlorihe reneins as shown in thﬂ formula,
|

Alz‘pﬁ)50l, ‘one obtains after removal oi “the chlorohydnin, £ solJmion
dea;gnated as'"Tonalon" whick is est employed as -an impregnating. .

mot rial for 4 textilee 8s'a s arting ma%erie forthe Jrepamaticncf

"Ramasit® -end. for other different purposes,. ' A
, fﬁl"' The papen dealt with ‘the| ebsonption of ‘thyl.ne oxide,i%,
eluminum chloride .solutipn, conteining 143 g)l A1403 aJd 196 g/1
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~ohlorine at room temperature end at 60°c,.witnj 4 e
50 liters of 002 end. 2.5 liters ethylene oxlde per hour' tebles'are
given for reaction time end perscent ethylene oxide unabsorbed.

Table TII- gives conditions for e one tower absorber through which
_gas.streamswotuetnylenengide,Wordgsrying peroenteges were - passed,
new make-up solutions of aluminum-ohloride were- used ‘An the tower,
or ‘were continuouslv added to the tower, Data for & two absorber ”
tower system is given in Table IV.- A laboratory apparatus sketch

is given in Figure I, end a flow sheet is given for the continuous
preparation of Tonelon from dilute ethylene oxide gas streams in -
Figure II.P Tt consists of o two-stage absorption of ethylene oxide
at 60°C end '20°C from gases circulated countercurrently to the flow _
of A013 solution, The<saturated solution is. passed to the continuous
vacuum still in which ethylene dﬁlorohydrin 1is taken ‘overhead and
Tonalon solution is recovered as bottoms.

ppau Leb oratogz Report., August 25, 2&3 "~ Ttem “2&3

v."The Preparation of ‘Aluminum Triformate from Aluminum .
Chloridé Solutions with Perticular Regard to the Utilize-
tion of Aluminum Chloride qpent Liguors" : .

The following 1tems were considered'“
'A; Technieal Application of Aluminum Formate .
" The- avallability. of formic acid end its. -salts lead to B
the consideration of preparing aluminum forms te since aluminum '
scetete wes being used extensivelv in weter-proof*ng preperations.

B. Known Methods for the Preperation of Eluminum Formate
~Aluminum formate solutions have been prepared by the
following methmds',_ ; i C
(1) Aluminun Sulfate + )Ealcium F ‘mate\
(21 Aluminum Sulfate + Sodiuh For 8te
{3) Aluminum Sulfate + Barium.Fortate

- - \
AQ(h)-Alumﬂnum Hydroxide L Forhic Auid

. The' ebove‘me ds suffer.from &he‘ fficulty’Tf 180leting
‘the elumi%um format# froﬂ’the Lolutmons il 2dt) wh%reas methjd (hj :
requires large quentities of fbrmic acidﬁand npproiimately 50% of the
formTte erains in golution. n new\prooedure free. from thsse ditfi-,
culties, was to be d%velo#ed.
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A‘New Procedure ror’the Preparation o 'Aluminum
TrifOrmate ;

. Table I shows the effect of using salts es sodium
lchlorida, potassium sulfate calcium dhloride etc., “on yleld im-

'provement in crystellization of aluminum triformete from its solu-
tions. The yield is better when sulfates and chlorides are ueed
‘then when nitrates ere used. Despite the fact that only e trace: of
used to aidfcrystallization chlorid%s in the presence of dyes
cause a "selting-out" effect. As @ result of this oontaminetion, »
it was concluded thet by the applicetion of the "common-ion" effect

~prineiple, @ purer aluminum triformate would be obtained' that s,
“an fon common to the soluble salt product would decrease the solu—

"bility{of,the selt. In the ensuing work formic ecid was used for
this purpose,

(2)' Aluminum Triformate by Double Decomposition with .
Formation of a Mbre Soluble Foreign Salt L

'(a)' Double decomposition of aluminum chloride with
sodium formete -

Work was carried out on- this ‘method of double dow
composition using formio ecid for the purpose- mentioned above; a -

was used a yield of only 60 5% ‘of the theoretical was obtained; this
is expleined by stating thet the exceedingly large quentity of cal-
cium chloride formed interferes with the reaction of aluminum hy-
droxide; a small quantity of calcium chloride is not deleterious as .

‘Bhown\in Teble l end Tebl III.
ﬁb) inubl% de&%uposition of elp o ut chluride\wastds
: mic

3 1th dodium formate and for eld | |
:_« | The utilizatﬂon of alumdnum chlorlde wusteam ob=-
teinable yrom the Friedel-Cref s reactions and othe: rea stions of J
lerge|chemical industries has'jeen a probEem of lon sta ding
“#luminum-chloride wegtes re more or| lessicont minet ed w th L0
chloride. ' ) |

luminum chloride wast
.at Le
; abul

ne a d fr#m th( per rrin "ax
ted a tonthei,‘oom osition.




aluminum ohloride waetejfrom,the“oilvplan Leuna the_uaate
‘wes treated with-sodiumuformete end. formic acid;’arter geeding -
“the ‘solution- with- 10-g-of- aluminumwtrir__mate, end working up: the
crystallized Al formate wa yield or 88% of the theoretioal was
obteined;. its Airon oonﬁent wes 0, 15% FaO thus proving that a
‘pure product can be made from waste A1013.

ln"experimentmtwo~—withmthe sluuﬁnum—ohloride weste from
‘the pereffin wex oxidetion plent st Oppau by ® similer treatment
" as mentioned ebove, '83% of the theoreticel -amount of pure Al formate
‘wes obteined, 'The iron content wes. only O, 15% Feo.

() Double decomposition of highly besie aluminum
chlaride solutions with formic acid in ‘the oresence
" of sodium or celcium formate ..... -

: Various methods of preparing highly basic aluminum
¢hloride solutions are shown by the following equstions-

(1) In the Tonalon Process'
2A1013+5CH2- Gl 4520 —> Alg(OH)5Cl+5HOCH20H201

(2) Electrolysis Method'

2A1013~+ SHa0 —> Al (on)5c1'¥'5Hu+ 501
(3) Peptization of Aluminum Hydroxide with Acid:
o 2A1(on)3 + HCL > A12(0H)501 + H,0

Laboratory data is tabulated showing the yields of alumi-

lon solutions) in reaction with sodium or celecium formate end formic
'acids. A -brief summary of the yields is given as followa-'

Sodium . Calcium
Formate Formete

)

N | T Yieyd (of ‘theo,
AL(Oﬁ)%el (pure) 857 |

'92w1
" ‘ | T | 90
% - 95
Al(OF) Cl (from spent liquor) 90,5
y91
!1"9
Aﬂ(ou)ﬁ01 (f£rom nitrate) (pure) 871- ‘

The aluminum tri?ormate obtnined by thds méthod is: very
d com lete y 8o ubla‘in hit waﬁer'f he s dium‘chlor

P e an de e De.
ias rom 0,2 t 0. 5% while the ir#n co}tent‘ks Fe% is ot

tent va
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