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24, Measure of the reaoction heat of the ocndonlaticn‘of an aliphatio
aldehyds, Leuna, hhmrplg&jseu. - o

This report, whioh is not strietly analytical, has been found
emong the above reports, It may be classified es "of general interest"
and, for this reasem, ‘ineluded herewith,

' The reaction investigated is thet whereby one mole propionic
aldehyde (I) oondenses by the sddition of sodium hydroxide solution with
2 moles .formaldehyde (II to'2,2'-dimethylel-propancl, which, by the
addition of a third molecule of formaldehyde is changed in accordanoce
vith the Canniszaro rearrangement into tri-methylol-ethane (IV) and sodium -

formate (V), ‘ ,

1

Cﬁs-mz-.mo+aﬂcnp+mm_* ms-f-mo‘pgwo*ms‘;.c.mzmq.ﬂcm
CHzOH + NeOH mzm'
I S ¢ | . IT1 W v

‘ The heat evolved has been found to be 45,240 ocalories per mole
propienic aldehyde, The apparatus used is desoribed,

26,

and. ‘ 111351 chemistry research
| sul futes d,oriva@ from exa&e' e, Leuma

Jamuary, 1941,
| Table of Contents:
| Purpose of the research,
. Choloe of raw mb.te.rr_'ials. ' ' : §
- Raw material workup, E &6'
Survey of the produots 1nve§tsgated.
(A) Bulfenated products from alookols,
() Bulfomatea products fram olefine,
(C) Sulfonated products fram sa.‘turated,hydro‘earbma_.
Preparetion q}i§nd1v1du91 products,

Properties of individual products,
. \
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24, Measure of the réaotion heat of the condensation of an aliphatio
eldehyde, Leuna, Webruary 10, 1641, ‘ |

: ‘If!xis report, which is not strictly analytiocal, has beer found
amang the above reports, It may be classified as "of general interest"
and, for this reason, inscluded herewith, :

~The reaction investigated is that whereby ome mole propienic
aldehyde (1) oondenses by the addition of sodium hydroxide solution with
2 moles formaldehyde (n{ to 2,2'-dimethylol-propancl, which, by the
addition of a third molecule of formaldehyds is changed in aocordanoce
with the Canniszaro rearrangement into tri-methylol-ethane (IV) and sodium

formate- (v)o .
| | CH,, B CFipCH
CHp = CHO + 3 HCHO + NaOH —wp. OHg = C = CHO + HCHO ~» CHg = C = CHpCH + HCOONs,
CH,0H  + NaOH CH,,OH
1 B S 111 B v v

The heat evolved has been found to be 45,240 calories per mole

Ppropionio aldehyde, The apparatus used is described,

25,

s proportise, snd smpsraiive sepillary shemistry resehfoh
fanntes and sulfates derived from hexadecene, Leuna

Table of Centents:

Purpose of the researach, ‘

Choice of raw materials,

lRaw ma’tefial workup,

Survey of the products investigated,
' (A) Sulfonated products from aloohols,
(B) Sulfenated produots from olefins.

(C) Sulfonated produots from seturated hydrocarbons.
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Preparation of individual products,
Properties of individual products,

(A) Appearance.

* (B) Solubility in water,
(C) Hygroscopioity,
(D) Resistance to hard water,

(E) Lime soap dispersive power,

(P) Wetting power.\
(G) Fosming action.

(H) Detergenoy.

Smm.

The summary and cmci’usicna follows

- (1) The wetting and foaming properties of the alochol sulfates,
olefin sulfonation products ahd cetane sulfonates prepared in this re=
search differ very little, (The 1lime spap dispersive power of the aldohol
sulfates in water oould not be exactly determined due to their poor '
solubility), Cetene sulfonate mas the worst of all products investigated,

(2) Wide differenee in detergent propsrties were found, when
the products wers tested in white washing, using distilled water without
addition of soda, The best products were the sulfates fram n-cetyl alechol
also from the oxoalcochols from the cracked olefins from Ruhrochemie,

' (3) The white wash detergency of individual products cannot be
woll differentiated in distilled water in the presence of soda, The
influenee of additiom products such as pyrophosphates, silioates, Trillom,
Tylox, eto., were not investigated, ; '

(4) Great differences cen be observed in the defattening prope
erties of the products when used for wool washing in the presence of soda,
Here again the best products are the sulfates from n~oetyl alochol and
from the exoalochol cbtained from oracked olefins from Ruhrchemie,

(5) A remarkable faot is that the sulfided product fram Kw Sy(1)

* O o ® o =

(1) catalytic reduction of oirbon monoxide at 20 ahno-phergg-pr”’cun and

& temperature of 230-260°C, /K.W, SysResearch, Leuna),
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also on general detergency tests,
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olefins, in the white as well as in the wool wash behave as well as the
sulfate fream oxoalcohol and the pentadecene fraoction from the KW Sy pro-
duot, ; .

(6) The influence of salts, such as Glauber salt, on individual

‘products was not tested in wool washing,

(7) T™he fast that the poor capillary chemical behavior of the
sulfonates oontaining lyophil groups at the end of the chain as’ camparsd
with the excellent properties of the produots prepared by sulfochlorina=-
tion (possibly due to o preponderanee of inner .sulfo-groups) explains the
good properties of the Mepasin su] fonate,

' Comments:; This appears to be an outa/hnding research which
should be Salfed fo the attention of those interested in the Oxo=proocess

26, Volumetry of non-ideal. f2eos. MNole volume of butadiene, Leuna,

Mar‘ch. 1989,

. The determination of the behavior of gases toward compression
is necessary for correct ealoulations in gas analysis, If the properties

‘of the gas do not follow those of an ideal gas, the deviations from the

1deel gas laws must be determined and suitable oorreftionl ¢aloulated and
applied if more exect analytical results are desired ;

. Such work was carried out on butadiene, It wes found that by
subjeeting imown volumes of the gns (of known butadi: acnoentration)
to pressures varying between O and 760 mm, a ourve céuld be, oonstruoted
showing the relation of the mole volume as function of the pressure and
cmmposition, or butadiene content, ‘

i

The deviations can be neglected under 30% yutadiene by volume,

With the pure gas, this deviation amounts to =2,7% at 760 mm, pressure,

27. )

MoIlhiney for olefin determinations were ocarried om & large number of
olefins whish were of interest to Louna, ineluding ioue dienes, The
Kaufmann method requires mild reactiom conditions (short braeine tion
times, small exoess of bramine) to aveid substitution, Reaotion times of
1 to 2 hours are necessary to oampletely saturate the double bomds of

Further tests of the methods of Ko.uﬁiam; ‘ .i‘ha':ler; ‘Hanus, and
< %.

oconjugated diolefins and other olefins showing aterie hindranee, Potentiometric .

methods were used to determine tho endpoint in the titration of derke

4 colored olefins,

R_'TR,
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The method of Jiinkler (bromide-bromate) gives high results when
2<hour reaction times are used with oompounds where substitution easily
ocours, but gives correst results for dienes, A bromination time of 15 to
20 minutes is sufficient for normal campounds and when substitutica ocan
easily ocour, ‘Hanus' method fails with most olefins,

The determinatjon of iodine number acsording to MoIlhiney does
not give good results, I appears that with a number of oompounds  longer
bromination times produce addition, but that the added bramine later splits
off as HBr; thus giving too high substituted velues,

‘ With olefins of unlmown charaoteristios, it is neeessary to try
various methods and the resction conditions should be determined end varied
to suit the case, The methods of Kaufmann and Winkler are the safest to use,

. Camments: This report represents a large amount of work, It
adds greatly to ﬁ_e_ large amount of informatiomn already availdble on the
subjeot and is of interest mainly fram this viewpoint, From the literature -
reference it appears that the Germans were unaware of the work carried out
in the United States, ; '

a oantrol a ' aratus for the determination

The ultraviolet colorimete
of phenol and other substances,. Leuna, October 2, 1941,

28,

\ . _ . " "
. . A oontrol apparatus is desoribed which operated as a photoeleoc-
trioc colorimeter besed on short ultrsviolet waves, A new filter combina-
tion, as well as a special meroury lamp was developed which gives such a
strong light that the ocurrent from the photoelement can be registered and
the spalytical valyes written with e bicolored pen (60 mV,), The apparatus
has been especially set up for the determination of phenol (0 to 0.1%)

in oyelohezenol, but was also useful for the determinetion of many organic
oompounds (all aromatios) and inorganio compounds in non-absorbing sol=-
vents, The determination of chlorine gas when present in other gases can
also be carried out by ultraviolet absorption. :

. ' % mments: Methods and apparatus‘lare mliy desoribed including
absorption- : d diagrams, The prooedure is of definite interest.

agents oontaininﬁ
ry 27, 1943,

Summery:
1,6, methods Nos, 625 and 626 developed in 1941 for the determina-
tion of impurities in. Mersol and Mersolate have worked very satisfactorily

in practice and have mede possible a determination of the Mersolate cemtent
by difference when no other foreign substange is present, :
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The method for the direct determination of Mersolic acid by
means of .iscbutenol and 2scemyl alochol developed in 1942 has been of
considerable interest, The various sources of errors were investigated.
It has been shown that all the tested methods did not give the free '
Mersolic acid, but rather its sodium salt. A large number of solvents
were tested for the isolation of Mersolioc acid, The best solvents were
found to be'aleohols containing 5-6 carbon atoms; this was also the case’
for Mersolats D which eontains disulfonates and for almost pure disulfon-
ates, . A . '

N The I,G, and the Schioht methods for wetting agents containing
Mersolate were oritically investigated, As a result, of this work, a

conference was held with Henmkel and Sohiocht and it was decided to inves-
tigate cooperatively the individusl procedures for Mersol, Mersolate, and
washing products containing Mersolate, ‘

\ Camments: The analysis of similar sulfonated products has been
of interest In U,5, during the war, due to the many uses found for such
. produots, The ASTM has reocently worked out prooedures similar to those
npentioned in this long report, While the proocedures probably epply only
to the I.G, specielized products, the report should nevertheless be of
interest to oil chemists, : '

30, Determination of minute amounts of carbon disulfide, Leuna,

Pebruary 1, 1943, '

The determination of small amounts of 088 in gases with the
piperdine procedure (Bremmstoff Chemie, 18, 466, 1987) gives good results,
The solvent used, however, is oritioal, Alcochol, oyclohexane, agetone,
and iscbutyl alochol gave poor results, Chloroform, carbon tetrachloride,
and trichlorethylene gave ocoasionally good, but mostly low results, Ben-
tene and monochlorbensene were satisfactory, end should be used for
sorubbing the gas, The velooity of the gas must not exceed 16 litres per
hour, After absorption is campleted, the solution is washed with the
chosen solvent into a 50 ml, flask, decanposed with 6 ml, of a 0.26%
copper oleate solution (in bentene or monochlorbenzens) and the flask
filled to the mark. The ocolorimetrio determination by comperison with a
standard solution of known CS; content follows immediately. The prooedure
oan also be used for determining CS, in solutions, : o

In view of the faot that the color of the standard solution of
C3, piperdine and monochlorbenzene is not stable (it loses 14% of its
oofor and 29% in 156 and 29 days, raspestively, in brown bottles, and 73%
in 30 days in clear containers), the ocolor standard has been matched by
inorganio solutions which have been found quite. satisfactory. Thiese - .
solutions arey : ‘ _ ‘

Solution I, 23,26 g. PeCly per litre and 42,06 g. CuCl, per litre,
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Solution II, 0,2472 g, KCNS per litre.
Each ml, of the KCNS solution i8 equivalent to 0,20 mg. 082.

Comments: While the procedure is not novel, the details and pre-
cautions should e of interest, :

sulfoohlorides in Mersol by preoipita-
‘ q 1, 1948,

'31.‘

ration of the di- and pol
. Wi droosrbons, Leuns

The method of Asinger and Naggats for the separation of disule

fochloride from sulfoehloride mixtures by ¢ooling a pentane solution to

=36°C,, has been tested with regard to its use in Mersol analysis, Using

@ 20 g, sample and 10 times the volume of pentane, by oooling at=35°C,,
too large a precipitate was cbtained, Examination of this precipitate by

determining the hydrolyszable ochlorine showed the presence of sul fur mono-

chloride, The optimum conditions for the separation of the dishloride was
found to be fram 12° to 15°C,

52. Volatility of Hp8 in solution of various

Lewns, Noyember 18, 1929,
sz!s

- The following oonolusiens were made (based on the law of mass
aoction and the oorresponding equilibrium oonstants) regarding the prop~
erties of aqueocus sulfide soiutiocas; ~

h -ogen ion concentratiens,

: . (1) Alkeli~ snd elkali-earth metals sulfide solutions are '
strangly hydrolyzed; a one molar Nag8 solution, for example is 90% NaKS,

_{2) Alknli-earth motals sulfides are practically soluble only
es hydrosulfides,

- (3) A1l aquecus sulfide solutions, due to the hydrolysis, possess
& definite HyS conocentration, the amount of vhioh depends on the hydrogen
ion concentration, A lower Hp8 concentration correspands with lower
hydrogen ion conoentration, :

(4) A11 of the sulfide sulfur ocan be volatilized fiom & sulfide
solution, ' : ‘

(6) It is not possible to separate the so-called volatile
(undissosinted) and non-volatile (dissoointed) sulfurs, Neither can be
determined separately by analytieal methods, '

It was shown, in the second part of this work, that the so-called
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HyS ourve gan be used to charasterize a sulfide sclution. The datas for
these curves are obtained by passing a stream of inert gas through the
solution. and plotting the emount of volatile Hp8 versus the amount of -

inert gas used,
* \

. The Hy8 curves are given for series of synthetic sulfide solu-
tione also orude waters containing sulfides,

These ourves oan be used as basis for caloulating the smount of
Ho8 which ean be separated under given oonditions,

The p: toshoxybutediens from erotonaldehyde agetyliszation .
products, Lewna, May 18, 1942, | -

Note: This report hes been found emong analytioal reports, Although

.

‘1t does not properly belong here, it is nevertheless summarized for the

benefit of those who may be interested,

,Bmg:

The report coverss .

, (1) Research on the acetylizatiom of erotonaldehyde with methanol,
Here, not only was the aldehyde group acetylized but also e mole of
methanol hes been added to the double band, A 1, 1, 3~trimethylmethoxy-
butane results therefrem, . - ' A

| (2) Researeh on the splitting of methanol fram 1;.1, S-trimethyl-
methoxybutane, whish does not, as would be expected, give orétmiul&ehyde

. acetal but methaxybutadiene,

~ This ptMra can be used for the preparation of methoxybutadiene,

: An epparatus for registering the smount of water vapor in air
and other gases is desoribed, This apparatus is very versatile snd was
especially designed for the purpose, It is based on the deoamposition of .
the water vapor with caloium nitride with formation of asmonie end deter-
mination of the latter by a special procedure, The emmonis is washed out
by & borie acid solution and the shenge in conductivity of the borie acid
8solution 1is a measure of the ammonis adsorbed, consequently a measure of
the amount of water vapor originally present in the gas, o
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The desoribed apparatus was installed. as water vepor register I
in the Oppau plant control, -
11, ,Geneml considerations on the procedure and apparatus.“
( 1) Introdustion,

' (2) Quantitative test of the desomposition of caleium
nitride by mur vapor,

(3) Measure of the ammonie produced by the reaotion,
(4) Description of the apparatus for water vepor determinstion.
IIT. Desoription and operatien of individual parts’ of the apparatus,

(1) The pressuré regulator for holding a constant stream of
gas, N :

(2) The ealeium nitr:lée. reaotion vessel,

(3). The ammonia sorubbing set up;

(4) The conduotivity oell,

(8) The conductivity measuring apparstus
IV. Apparatus standardization. |

V. Influenee of ﬁga.l velooity, chemiocal composition, temperature,

(1) Passage of the gas and the lag of the indicator,

‘ (2) Reaearoh on the decomposition of oalofum nitride by
‘water vapor, using the regis'eering apparatus, ,

(a) Reaotion time necessary,
(b) Indicator lag,
(o) Additional pbservét'imi..

(8) Test of the decomposition of Hy0 into NHy by titration
of the ammonis, ' S

(4) Control of the reaction mass by changing its temperature.
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: (5) Influence of the room temperature on the apparatus
indications, ' ' ’ '

VI, Use of the appar;atua.

: - Coamnents: The determination of traces of water in gases is of
great importen o8 and has been the subject of much work in the United
States, Many reagents have been tried and, so far, the most satisfactory
procedure is by the use of the infrared technique., This report is out-

. .standing and if the elaime are justified, the Germans have developed a

- most ' senaitive proocedure for the determination, The instrument, whioh

is capable of measuring quantitites of water vapor as low as 50 mg. Hy0
per m5 of air was used at Oppau for the determination of ‘the water oomtent
of butadiene gas and found to be quite satisfactory, The apparatus camnot
be used for acid gases which react with the nitride or whioh affeot the
conductivity of the boric acid solution, It is particularly useful for
the determination of the moisture content of olefinic gases, '

'35, The phpioal-oiaemiml prmoiﬁlga- of e:‘tinot!tm Qectrography and its
uses in visible and long wave ultraviolet light, Louns,
OQtober 3! 1325- ‘ » '
smg: |

The possibilities of extinotiem speetrogreaphy are discussed and
the most important apparatus described, Applications of the méthods to
industrial laboratories are also discussed, '

cm::_;tn An e-mekllent and very ocqplete discussion.
36, Efﬂoienﬂ[ of lalioratorl oolums, Leuns, Degembar 5, 19840,

Smugzs

: The efficiences of three laboratory distillation colums were
determined with ethanolewater mirtures, These Rashig ring columns were
.1 m, high, 35 and 50 mm, oross-section and the rihgs of 5§ and 10 mm, cross-
seotion, It was found that a packing of 1 m, height geve only 9-10
theorstical plates and the effiolency of the column depends on the type
of paoking and not on the fortuitous arrangement of the packing,

v

, A new bell type oolumn made of Duran glads, 50 mm, in oross-section .
end of the same height as the Rashig type column, showed three times the

effieiency of the latter, The advantages and disadyantages of ths new

column are disecussed, Additional work on this subject will be carried out,
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