1.C. 7370

. “¥VI, MERSOL PROCESS

The Mersol remction consigte in treating paraffin hydrocarbons with
and chlorine to produce sulphonyl chlorides. ‘
R.H + SO5 + Cly = R.S0,CL + HCL

These are subsequentlyJQaponified to giye the sodlum sulphonates.

Scale of Oneration: -

The Mersol plant at Leuna had & capacity.of 50,000 tons per year of 5
ducts using asbout 35,000 tons per year of kogasin.

Process Conditions:

The starting material was a kogasin fraction beiling between 220 and
220°¢, 1.G. would have liked to have included material uwp to 340°C but thi
was required for oxidation to fatty ecids. The olefin content of the kogasing
varied between 5 and 12%, according to the works of origin and the age of %
catalyst used in producing it. 3

The kogasin was subjected to a preliminary hydrogenation et 200-23C a
pressure to convert the olefine to saturated compounds. Otherwise the ole
fins absorb chlorine. A nickel tungsten sulphur catalyst was used.

The Mersol reaction was carried out at ordinary temperature and atmos
pheric pressure using ultra violet light to catalyse the reaction. Ths
reaction was carried out batchwisc until the nccessary absorption had take
place. - 80p and Cly were plown through the reaction mixiure using a small
excess of S0a.

The reacticn towers were 6-7 m. high and 1.8-2 m. dlameter. They were
filled to a depth of 4-% m. with an initial charge of 10-12 tons of material
An increase in volume takes place during the reaction, even though the den-
sity increases. Completion of the reactlon required about 12-16 hours. The
reaction towers were made of steel lined with Igelite (hard PVC).

Ultra violet light was provided by small quartz lamps mounted on a shaft
inserted into hard glass tubes of asbout 120 rm diamecter passing through the
reaction vessels. Absorption of the shortest wave lengths by the glass tube
is considered desirable as they tend to cause decomposition. Thesec small
quarts lamne were about 7O watts each. The power consumption was said to be
very small, lesse than 0.002 XKWH per kile of product.

‘ After the reaction was completed, the product was blown with air or B
nitrogen to remove HCL. This product, which was known as Mersol D, containeQ
about 82% sulphonyl chlorides and 18% unrescted hydrocarbons. Beyond this '
stage the réactidn becomes very mmch slower owlng to absorption of ultra
violot light by the products. . There is also a possibiliiy of forming higher
sulphonyl chlorides which give inferior producis on saporification.
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Tho Mersol D was scent to the sogpmakers for saponification. Horold
saild the soaps made from it werc not as good as patural sozps as they.lacked
colloldal material to maintain the dirt in susponsion. TFor this reason it
vas usual to add watcr glass or "Tylosa® {made from scdium collnlosc and
acetyl chleride), The preduct was principelly used for soap powdors. The .
Mersol soaps, also known as "Morsolates" hed been used with kmolin for tablet
soap but thoir high solubility resulted in high consumption. The . general

- practice scoms te have beoen to. usc the "Morsolates™ for goep powders and the

Tatly acids made by oxilising varaffins for tablet soaps.

Herold said that the synthetic soaps are vory good for romoving dirt . .
ut not so geod for romoving stains. Repcated washing with them fCSuitS:in”,
a groyish colour and it is difficult to got the pure white colour which is .
obtained when using pyrophosphate. and oxidising matorials. Such materials .-
can he uced with Hersolate soaps. Herold said that bettor quality soaps
would be chtained by using the longer chain hyirocarbons, which they werc
not rermiticd to use owing to the reguirements for oxidation to. Tatiy acids,

grold thought that it would bo 4ifficult for thesc synthetic soaps tg com-
¢tc in genoral with natural soaps but he thought they had a' considerable

futuec for speeial industrial uses, e.g, wool wvashing, Their ddvantage wae
hat they were not alkaline and could be used at a low temrerature. For
1oving groase he thought they wore better Than natural sospa, '

-~ Hercld said thet the Mersol soaps,weré'oxccllénﬁ for cemlsion polymeri-
tion and had been widely'used in this way for PVC. They were zlso very- -
ffoctive for Buna, but tho rubber meénufacturers who had boen using "Nekal®"
Sopropyl sodium sulphonnte) for some yoars were unwilling to risk meking -
hange, ' | ' - : :

A product known as Mcrsol 30 was also made at Leuna. For fhis produc-’,
1, tho reaction with SO, and Cl, was oaly carricd to the. cxtent of 30-

~ The product was thon esterified with 2dkgli and the scherated neutral

rAshed and returncd, to- the process. The Mcrsolate solution was evaporated
Bive a watcr-free product and finally cooled in the Form of flakcs. This

Droduct iz & thin: lignid above lﬁO«lSOO". In tho evaporation, stesm at 15

-vasg uscd.' An advantege of this method of operation is that the lower

¢ of conversion comparcd with Mersol D avoids the risk of forming
1ithonyl chlorides. ' ‘ :

Morgol D can only be made from kogasin but Mersol 30 can algo be made
-Other materials. Kogasin has the advantage that it is more transparent.
ltra’violct light: If other oils are used, the oiefins and srcomatics

be hydrogenated to prevent an excossive chlorine consumption, - When

éﬁination takes place, this results in the formation of hydroxyl groups
 the saponification and the oil roturned to the Merscl reaction mist bo'
genated egain to remove thom as thoy interfore with the reaction. -The

3 plant ot Louna was started 'with eil from thoe hydrogenation plent, buts
“Preferred the poraffinic Fischer-Tropsch moterial as it requires a

T hydrogenation plant and o emoller consumpticon of chloring. This |

> Gven more strongly to natural petroleum fractions, Herdld said that
kogasin &t .50 pf. por kilo and potrolewm oil at 18 pf. per kilo, there
¢ Much difforonce in the cost of the final broduct. - '
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XVII. METHYLAMINE

cilowing im"'gmatioﬁ .Was obtained from Dr. Helmui Hanisch onrlgt,
7. Roference should be mede L0 Figure XXVIT. ‘
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T/month of mono- and di-methylamine wore mede., A batch miyg
presumably- 2t pressurc above. atmespheric, containing Lk t5 5
0oL CHBOH, and. the mixture was pumped at the rate of abouy
convarter. - This was run gl any prossuro from 60 to 200 a
of pressure was nob ascertained: The gonvertor and inter
oth mede of S1 stesl (low carbon gteoel) with copper lining ang
vrencaioy was conper-covered, -The converter was 500 mms I/D;
containing about 900 1.of catalyst. There was sald to :
erence in performance between catalyst, 6069 (90% Als0z =nd
. catalyst 5067 {50% AlpOs end 50¢% Iaolin), scmples of which’
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ke wes lot-down into a roservoir kopt at 25 ats. The de-wateri;

. T '—.-;1.,,._
sti3l wes copper-lined: and filled with 18 m of porcelain Raschig rings, run
ot z pressure of 20 ats. ' : :

Trimethylomine (TiA) and excess NHxz wore then separctod from tho nmono
and 4i- {MA ond DMp ) in o continuous dowblc still run at 15 ats. The top
column contained bubble-plotes, with a TMA-NHz azeotropce taken overhoad and
IEx to¥xoen from the bottom. The botton column was filled with Raschig rings
iPn crude MYA ond DHMA mixture taken .off the bottom. "

. TMA-NH= azootrope was Tod back cortimuously into o gimilar con-

"ik‘

THG
verter, for par inl reconversion to MMA ond DMA, The product was fed into
the scme do-watoring still es the main streom.

Final purification of the crude MMA and DMA mixturc was carricd out in
o boteh still. A batck consisted of 30 M2 of the crude mixture, with 5 M2
NEx added to providoe NHz for TMA scparation. The still hod an I.D. of 700
o end wos packed with 18 m of Roschig rings. With the top temporeturc kop
at 10°C znd the bottom temperaturc ot 550 to GOOC , the TMA-FHz azcotrope,
was tokon of f as the pressurc was dropped from 15 to 10 ats, Then M4A os tho
prossurc was dropped furthor to 8 ats. and then DMA as the pressurc wos
aropped to 5 ate, with water left behind. The MMA and DMA fractions were
then given o further final purificetion.

Dr. Banisch said that copper could be uscd in this process if carc was
t-icon to cxclude oxygen.

T SOBUTYLAMINE MANUFACTURE .

Dr. Honisch said that 20 to 25 T/month of higher nlkyl cmincs wore m‘:'.de:
znd gove the following dotails of the monufacture of igcbulylamine as typicals

Tn contrast to mothylamincs; which wore made from methanol ond ammonic
over o dohydrating catalyst, isobutylemine was made from the aldchydc and
ammonia in the prescncc of hydrogon.
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1.C. 7370
 CE~—CHO + WH3 + Ep— '/CH—-LCHé—-NHg + Ho0
- // . . .

"The only dotnils obtained of the manufacture of isobutyraldchyde were
hat, wherecs formorly this hed been made by pessing lsobutonol ot 1 ot

a 37000 over 2493 (zine sulphide on pumice, a sample of which was ob-
sined), the mothod now proferred wes to poss isobubanol with nir over o
ilver gouza, -

Tho synthosis of igobutylomine wos cerricd out at 220 ots,. over coto-
st 3076, HiS.WSs, o gomple of which wasz obtained, ot = temperature of
00°¢. 1B0O to 2000 M /hr. Hy and 600 to 800 1/nr. iz werc circulated with
feed of 60 1/nr, isobutyraldchyde over 90 o 100 1 catalyst. The product
43 scparated after cooling and the surplus Hy roeireulated.  The crude was
tored at 50 ate..ond distilled for purificotion, releasing surplus Iz,

ich wag reeirculeted. .

Amines of other higher alcohols werce made in a similor way,

SCHIFF!S BASE
e

© D, Hﬁﬁisch seid this wos mede by reocting iscbutylomine ond iscbuty-~ .
Ydehyds ot 1 at (the catalyst, if any, wes not specificd) ond hydrogenat-
the product at 200-220 nte.

_ s Oy | Vo
_/ CH~—CHO + NHp—CHy—CH ——> /CH—CH = §——CHp——CH
| CH; CH ’ CH
=3 3 5
B2
‘\Ex
CHz CH5

y
\ /
CH—CHyy-—NH~— Oy CH

N

CH§ 033

Tho Lydrogenation was carricd out in apraratus similar to that used for
manufacture of isobutylamine, using the some catelyst, NiS.WSs,., The
f5rﬂtc @t Sehiff's bese wos 40 1/hr. ond the moke-up Hy rote wos 4O to

/4 hr, the temperature boing 220 to 31000; the eatolyst volume was only

- 101 _
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XVIIT, MANUFACTURE OF CARBOXYLIC ACTDS,. XIX
\ o PR ’ ~ Tode A § q T i - . . . ) ]
Inforg?tlon on‘bhla‘prqcoss Yus oouh%nel from Dr. Gericke, th _ The'iNfOIrﬁﬁ
foremnn, with whom tho installation was inspocted. s s £
Rk gg_u_,l_on joxd
N +, notex A and v e TOol TG oD +1 :
~ The Process 1g based on the Following reaculond & process
i ef
et & LN T e o ﬁ-cl}-’r ol
R CH, CE + KoCE _ > RCOOBa. + 2Hy tne e
: Lo & was carrd
Tt 4s corried out by veporising the alcohel and pogsing the alcohol: + Leuné.
into = mixture of HaOH and alecohol waintained at 4B5 - 518°F; the $ie .
mixing cotained in thig way is important for successTul operation, he fecd S
and I

ceas of 17% WaCH beyond the amount reguired for complete conversio
‘total guantity of alcohol is used in the veaction. - The resulting,g-
salt of the carboxylic acld is subsequently converted into the fre
I-putyl, iso-butyl, hexyl and hepiyl slconols have been successfully

were mosh fresuently used because the

 cessed but the Cg-Cpp alconols
. ing acide were atilised in the preparation of the lubricating oil-in c 653
mpr . Another use of these acids consisted in the preparation of met 1ead
nto & L

itute nrotsctive coatings. Th

salts (Zn, Ce, Mg) to be used as Subst
butyl-alechol synthesis

hols were obtained in the course of the 10
The production of this plant amounted to &0 =70 tons/menth (132

15k 000 1bs/month). Capacity was 150 tcns/month. ) e :
. : irractions

11.28 - 102 -
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XIX. POLYMERISATION OF G2 AND" c? OLEFTIES.

.

The information on this process was obtained by plant,inspection.and
errogation of Dr. Gericke, the foreman in'charge of the nlant.,

The process consists of the bolymerisation.of Cg an

: d-C7 clefines to
s and Gy olefines which were used in the alkylation of phenol in the

rse of the mamufacturing process for a detergent, This part of the syn-

L, A e .

515 was carried vut abt Hochst and only the Cio, Cyy »olymers were pro-
ared at Leuna. .

The feed stock was mede by dehydration of the alechols boiling in the
exyl . and iso-keptyl alcohol renge and obtained in the-isobutylalcoh01
ithesis. The clefine fraction of maximum boiling point of 203°F was used,

of 105 gals. ofF
g.-0r acid per hour. The mixiure was nrehented in a 2,1/2u
(stoam heating of a water bath) to about 120°F and. 1
654 into a lead-lined tower of % £%. diameter and sbout 80 ft. height
o'y with iron Razchig ripmgs. The mixture passed from the hobtom of the
ntae a settler from vhere it was recycled. Cireulation ¥as continued
“hydrocarbon sammle withdrawn from the sebtler indicated that the
d, polymerisation had. taken place as shewn by the resulis of a labora-
Tractional distillastion, The product was then caustic washed, water .
¢d and distilled. The yicld of dosived polymer, boiling between 32l and
amounted to 50% by wh. of the olefing feed. The distillation range
total reaction product and its utilisation are givcn_as,follows;

ntro-

Beiling Range .

L 1k0 - 205  Recyeled -
20% - 324 Blended with heavy polyﬁcr,
zolk - Lhg . .8p.g. product at 2090 -
' 0.730.. .
‘Avove Lhé - Heoavy polymcr to hydro-
: genation piant,

¢ design capacity of the plant was 440,000 1bs. of product/month but
ehial output of C19, €1 polymers was only 66,000 - 88,000 1hs fonth,
20 the olofine Feed stock -and polymers product werc obteined Tor
Cxamination. '
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XX, FERTIMSERS A.ND NITRIC ACID

This Division covers the manufacture of Ammonium Sulphate, Nif#

- Acid, Calecium Nitrate (Kelksalpeter)}, Ammonium Nitrate and .Caleiu
bonate mixture (Kalkamsonsalpeter, eguivalent to Nitro Chalk), Leun

. Salpeter, and Phosphate Fertilisers, Or, Ernst Willfroth was inteprag
‘cn May 12th; he was the kanager of the Nitrogen Division, There g i

-Ammonium Suli)hate

This was made by the reaction of Anhydrite with NHy and COp. ™
city of the plant up to 1935 was 500 T/D N; in 1935 a part of the t
“wag taken over to produce Leuna Salpeter,' so that the capacity of ulphs
dropped to 300 T/D N, -7

Cerboriated liquor was manufactured by the Anmonia Division by s
-bing ocut 0Oz from catalysed gas at 1 at. . This ligquor contained :U.p%'al_:s
(NH,)2 CO3. These scrubbers were followed by a Sulphuric Aeid wash™
recover Ammonia, -

The reaction with Anhydrite was carried out in the presence of exgy
NHg, and after filtering the liguor could either be decomposed by heat
to recover NH3 or else it could be neutralised with 60% HpS0; (Sulphury
Acid was made on site, the source of Sulphur being HpS in water gasir
covered in an Alkacid Plant and converted to Sulphur in a Claus Plant)%g

The filtered mud contained 0.5% Nitrogen (= 2% Ammonium Sulphate
a dry basis. ‘Rotary filters were instzlled but Dr, Willfroth prefer
the old wooden plate type, which was still in use; these had plates sus
pended inside large wooden troughs, - ' -

The evaporation of the liquor was done in double-effect evaporatol
The first effect was merely a concentrator, without salting; the steam
pressure was 7 lbs., g, the temperature of the solution 106°C and the i
nzl presswre 100-200 mm,Hg, The second evaporator ran with steam vapoul
at 0.2 ats. abs. with a steam temperature of 58-52°C and a liquid tempe
ture of 46~52°C, the final vapour pressure being 65 mm.Hg., Fach evaporak
had a2 heating surface of 124 MQ,‘ and the combined output was 170 T/D A :
Sulphate, Steam consumption was about 0.9 T/T Sulphate.

The solution prior to evaporation at density of 1,24, contained 53
g/1 Ammonium Sulphate end about 0.2 g/l HpSO,, with a py of about 5. -

The evaporators were lead covered throughoub, but it was not stat
whether any alloying metal was included. The evaporator tubes were 50
I. D, and 78 mm, O, L.

The anhydrite used came from a quarry in the Harz about 130 km, away
Fuller mills were originally used, and some of these were still there, bub
others had ‘been replaced by Lischer mills, which oecupied far less sp:fme
but had the same energy consumption., These mills worked on the principl

1128 : 1oL
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- one roll working on a vertical axis, with two inclined rolls running
the top, the ground material being removed by hot air, : ‘

‘The plant itself was very old and there Hﬁad_ been no advances made in
ecent years; the double-effect evaporation has been in use for mahy years,
fhe plant has been shub down since May of 1944, owing to non-availability
NH3 Direct air raid damage was not very grest, and. the plant personnel
timated thal they could make 100 T/DNafter L4-6 weeks and 300 T,’D N after
16 months, -~ ' ' , :

:The plant was built in 1927 and was said to be the only plant in Germany
ing at 5.ats. 'The original capacity was 150 T/D N, but it had been en-
d (during the war?) to 260 T/D. Most, if not all the other I. G. plants
ed elsewhere operated at 1 at. The main advantage of using a pressure
ess was stated to be the saving of space for the absorption system, and
rocess was economic if energy was not too expensive,

Power was recovered from the hob let down gases by passing them through
turbine working on the same axis as the air compressor,

he catalyst favoured was platinum with 5% rhedium. This cataiyst was
etter than 1% rhodium, but in a pressure process 10% rhodium was
: %Qe ‘to give no better results, NH. conversion efficiency was stated o
“96% on the gauze and 92-94% after Absorption. Final scrubbing of the
was done with a lime solution, The final acid contaired 4LE8% I-R‘JO3
all used for making Nitrate of Iime and Armmonium Nitrate mixtuTes.

L. had been found that if welding tock plzce in the neighbourhood of
I" compressors, polsoning cf the catalyst resulted, and this was put
to the presence of poisons such as PH3 in the acetylene.

1¢ plant was not inspected closely bubt from a distance it appeared
Telatively undamaged, '

is was not made by working up <48%° . HNO3, but was made directly from
tric acid oxidation gases, Gases after the waste heat boiler were
cooled and then cxidation of NO to NOs allowed to take place, The
Yiere then indirectly cooled with water to remove H,0 as weak HNC3.
5 Wwere then further cocled to -10°C to give liquid NO;. This flos
S treated in an autoclave abt 80-100 ats. and 70°C with dilute MNitric
Bld Oxygen, yielding pure  HNO3 plus NpCp. On distillation this mixture
%?thng, which was returned to the process and gave 99% HNO3 at the bot-
the s5i3],

S Witrate

¥ 3 small quantity of the pure material was made; the bulk was

Kalkammonsalpeter., This latter plant was not investigated but
©85 was said to be very similar to that used in making Nitro-Chalk,
¥ tower was at the end of the building.
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Calcium Nitrate (Kglksalpgter), h

This plant was very heavily damaged but the material could b
in the Nitro-Chalk plant, although not at the same time as Nitro-Ch

Phospha’t;e Fertilisers

This was corbained in the same building as Ammonium Sulphate,:
none had been made during the war, owing to shortage of phosphates,

Leuna Salpeter (Amm. Sulphate & Nitrate)

‘This plant ‘s1so formed pert of the Ammonium Sulphate plant, bw
-not .inspected in detail; it had suffered little air raid damage,

A,r‘monlum Chloride Fer‘ti]isers_

1o work had been done on ﬁéveioping Armonium Chloride f ertilise
_which were. sald to be unsuitable for German scils. ‘




