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Sludze Filtration Experiments with Different Solvents

e

In the continuation of earlier experimenis, for Filtering coal slud’e:
mixed with solvenfis, a greater number of other sclvents wers investigated.
A oludge from Chamber 80L of September 19, 1941 operating to make naphtha-—
fuel oil, was uscc, which was mixed with the solvent concerned in the ratio .
of 1:2 and was .stirred-at an increased temperature for one. hour. The sub~
sequent fi)tration was carrisd out as customary (see 'Peport' of Dr, lLemme)
and the products vhich camé out analyzed. The axperiments showed that the
different solvenis affect the sludge quite differently and markedly alter
it, in part. A correlation between chemical constitutlon of the solvent
and its behavior could not, howsver, be verified. Worthy of note is that
-individual solvents act differently in the cold than in the warmth.’ In order
to obtain certaln criteria for the course of the £iltratlon,. the preliminary.
experiments were carried out in rearent glass and the solvent abllity, rate
of filtration and the appearance of the collected products weré observed.
Mereby, are alre:dy shown great differences’ in. the behavior of individusl
solvents. . The filtration times of the. main experiments, arranged according

+to rate, in the irdividual solvents a¥e the following: - e
‘acetyl-chloride R 3 seconds

“heavy nzphtha: . T - A

chioral oo e CoL A3 e
golvent naphtha("schwerbenzol®)~ -~ - 21 .
sstyremat i 0 e Do 280 e T
dioxan =~ ..o YTt DL Gp
nitroberigene .. . T - - TRT L ®o
‘acetophenona . T - S 17 v
“ehloroferm. . o oo LT S8 m
cyclohemanol s\ .ot e R

. eth¥lene chloride - . S 218
‘aniline v - T . T P L
Cpyriding oo L o s o 312
phenol Lo o 003y W
cacebone - Lol S g
T i TR RN

<. ' To be emphasized is the god filtration time of acedyl chloride: which.

is-remarkable in other ways yot to be considered 'further in detail, ag well
as the péor Tiltration time o cliloroform, ethylenc chlcride and acetone vhich
must be further irvestigated, since its behavior was quite different in < L
‘the test. tube: . From the introduced oil and agphalt amounts 80-99% was found SRS
- in"the . filtratg whereby the good oil solwents stand at the top, ‘chlofb@‘ogm,‘ acetone

a( ‘11-°: apoarq: ’ol;v‘_szrguld_ read ‘803) :



Qe
and ot)xérs, to bo cure, fall out. The introduced asphalt was found to
16-92% 4in the filtrate, the remainder was partly in the filter rosiduo and
in pert disappearcd. In the latter respect, acaty) chloride ard acetons
were outstanding, in that-almost half of the asphalt was not fouud again.

On the basis of the above~described results a gerd-technical-
.expsrinent was recomuended with the solvents - heavy naphtha, solvent .
naphtha, acetyl thloride and acetons. Furthor specific experiments were
instituted with these solvents, in part in'mixiure and with modified- amounts
and reaction conditions.- - - L e LT

g -~ ’ . Vd

E;géi-iment;l Conditions - ! ’

-

In support. of earlier filtration experiments one part of sludpe

from chamber 304 of September 19, 19k1, opérating to make .naphtha-fuel oil
arith 22,02 solid end 78.0% oil plus asphalt (20.4% asphalt) was stirred with
two parts of sdlvent ina 3-nocked flask with a’stirrer, thermometer and
‘peflux cooler for one hHour at a temperature which lies 5-10° below the boiling
noint of the particular solvent but not over 140%, -~ In this connection 100 g.
of the blend was filtered through a steam-heated 7-cm. diamster vacuud
filter at the stirring temperature and ‘the filtration time measured. - Filtrats-
and filter residue were welshed and analyzed. :

S pil“plus asphalt, -asphalt and solid were determined. -
Resul ta ' ' ‘
1) Filtration times AL
-~ acetyl chlorlde - _ U eim o 3 seconds
~ . heavy naphtha:. =~ . ¢ 08 0
Ceheral . T o130
solvent-naphtha(schwerbenzol) 21 .-"
gtypene .. o o i 28 o
dioxane .. . o e 87 -8
ni.trobenzene AR A - A
a(ietophenqne e “_::1._. . e 107 e
‘¢hloroform: - oo ’ "185 ow
cyclohexandl . ie S 31860
ethylene chloride - - - - 218 "
ardline - . . = - . 2857 %
cpyridine oo T 302
.phéenol il F N T - s B RN
- acetons ‘ Bh2 e

- ’

'2) 641 plus Asphalt in the Filtrate Calculated on the Charge:
.+ wolvent naphtha *—— e QRGBT AR

© ‘premol -’ ' 96,85
‘ghyrene S92 lB

aniline 90.5%



-3~

ccotyl chlorids 90.3%
heavy naphtha 85.5%
“chloral - . ..-8L.0%
tcetophenons: 82.3%
ethylene chloride - 81.6%
ryridine o 80,8%
dloxane- . 76.24
ritrobenzene » 7L4.5%
cyclochexanol . o 73.1%
“chloroform . 73 1%
ecetone . . ,70.0,\,
3. Aspl'alt in the .f.'iltrate oil -calculated on charge.
. phenol 92.5%
-heavy naphtha , - 90.5% -
eniline -~ - - - 90.5%
solvent naphtha - c 77635
pyridine’ S 5% 4%
dioxane L 13.6%
ethylene chloride R 70.0%-
nitrobenzefie - S7-0%
styrene -~ o 56.6%
gcetyl chloride . - - 50:8%
chloral - . ) . 23.8%
chloroform - < - R 17.8%
cyclohexanol = w1783
seetone - - . . _-17.h%
ece'bophenone ey ,,_,16 S/.)‘
= 1
h) Aspkalt:m the —Jil "of the f:.lter residucx.
-gcotylL chloride S L RR
B jphemol oo Tho 653%..%2
heavy maphtha: . . . . 8.9 7
eniline .. oo 9658
‘éioxane’ s 10.18
pyridine T 2318
ethyleng chloride L 3%
solvent .aph tha T 2kehde
styrene. . - 0 35.8%
ritrobenzene . .- . 1 - 37.5% .
Ecetone - SERRRITRPIR Y | 8- 4
c}’clohexa.nol L B GTR
‘chloroform . | o | 62.8%
chlezad il G Bl 9%
: :ccetophenone : TR
5) Asp}'alt Yoss - R TN
zcetyl chlérldﬂ U l;S’eO%
" scetons ““ e T el
‘eyclohexanol: - T 36,58

chlovoform o 19.KR



c¢ioxane
chloral
z.catophencne
‘vohylene chloride
styrens
nitrobenzene
¢olvent naphtha -
phenol. .
heavy naphtha
va.nil:l.ne -
pyridine v
6) Firtration residua
: " — zeetyl chlorids
© gsyrene
eniline
heavy naphtha
- nitrobenzens
chloreform =
c¢yclohexanol
—ocetophenone
yoidine
ethylene chloride
solvent naphtha

¢lo:
chloral
acetone :

_phen e

) 006i-

9.2%"

~10.0%
- 10.7%
- 12.2%

- 13.5%

. 13.6%

13.8%°
14,03

: —‘lhoo%

14,38
- 1h.8%
20,,25
2L.6%

o \,u“,25.,.°2%

; 4

boncerrﬂ.nu the filtration tme ace‘byl chloride,heavy naphtha, :
chloral—“and solvent naphtha are outst.andmnly goods siyrens; dioxane,.
nitrobenzene and. =cetophenone yet cqopipletely. _passable; noteworthy is the .
-poor” ¥imé of..chloroform, €thylene chloride, oyridine and acetone, . The. .
“latter filtered very well-in the test: tube-experiment (without long "

heatinp) a.nd leﬁ. behind a- coa.rse-grained precipitatea o

e

o Concermm the oil plus aspnalu value jn -the fil‘oer oil the pbor
yield i‘rom .acetone and chlorozo:nn is again to be ‘mentloned, while ‘solvent
phtha, phenol, st.yrene, a,niline and acet:yl chloride gave good yield So.

'bhe 1hd1v1dual sclventss -

T The d.Sphalt values of ‘the filtev oil show great d.it‘ferences in -
Outstanding are the:-low. values in acetophenone,

‘acetune; cyclohexgnol,: chloroform and chléral and also 'in acetyl chloride,.

styrene.and nitrobenzene,

This is at this time consistent with the values B

of the asphal‘b\losses vhich are fairly: h.cg‘l in the u&SES of acetyl chl, or:.de,

'acetone, cyclohacanol and chlcrroform, P

'Ihe amount-s of fil‘aer zesidue ‘are. very sma]l with acetyl chlor

very hir'h with. acetone, chloral and dioxane.

the normal value . (10-15 'g.)

Othem':.se they move abou

iﬂ{ ‘
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Conclusions

Of tnu Solvents greatly used tcchnically, heavy napﬁr;h;z, solvent
naphtha, acetyl chloride and ncotone are suitable on the basis of the
ekxperimental resultg_ for the seml-technical sludge filtration experiments.

/s/ Leonhard
¥ Lomns .

Requested by Information .Diviaion
Translated Feb. 15, 19L7,- by H.G. Cohen
Checked Feb. 18, 1947 - GoM -
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SIudtPiltratim F‘xperimom:s with differont Aldohydee. :

L

Summry and Coxafusion -
In conbirwation of ecarlier sludgo (from operation to mske naphtha-
middle oil and rerhtha~heating 0il) f£iltrotion experiments in the application.
~of furfural as diluext in the rutio 1:2, additioml aldehydes were tosted
under 1ike conditions. Measured on filtrution time, armnged according to-
' spoed, yielded the foilowing piotures : A

NI _1.; 1—b\xtyraldehyds = _. _B.or 10 seo.
o n-bubyraldehyde .11 or 16 seo.
3.). orotonaldechyds © 12 or 14 geo,

i‘u.rfnral T o 45 o 72 Qeo.

Thoae omt cf bounds ares - formuldehyds (052 or- 618 seo.); propion~
aldohyde (38 or C0 soce)s ‘benzaldehyde (46 or 894 seco)s - eorolein (B or
23 sec. however 'in'one case. (Naph'bha-midtliemil)shortly after filtreticn,
polymerization to brittle solid substerse)j acetaldehyde (showed a_separa-

ion into tvo nhases, wheraby the: +otal solid, .constitvonts wera: i ‘bhe
lovor phese). For ‘omparison sludge was’ diluted with m.{&dle oil 1:? a:ui

filtered (filter time 30& sec.)a N -

The analytioal 1nves1: igation showed for nll aldehydes tha'k 75-95
of the/hroaucea sIudge-oil apd 47-607 of ths nemhalt avo comtaimed in -
the, £iltrete. The ‘remaining ‘dmourts of asphalt are found in the residue.”
- Trdth. furfural thére cames an e X0ess of 28% (fisw_formetion from:o03il) .n_L,In
“ordor to be able %9 compare be‘bween ‘the individualivalues 6F “asphelt
‘[nalyses end soke tests; thore were made, at—preaent, esphelt analy«es And
coks tests: of the ﬁltrate ‘041.cnd the resiéue of -the experimeubs with ‘i-
r‘axrbyraldehyde,-n-- butyraldehyde, furfural eamd crotomldahyde ’ and weve oom-
Ipe.red with the va]ues ef--lhhe umhanged s].udga., G Dl ‘

a‘b:.one, a semﬂ.-teohnic ‘, _er’.p_ég_:"ment

‘ On t}w;.basis. of prev:lous J.nves i
ui‘ch i—lmtyraldehyde is. reo(mnendedo g

S . Aecox'd:lng, 0 aarl:.er reporfc 2. the fil‘brution experjments oi‘ eludge

: i‘rom ohe.mber 804%- (August = Oobober 19413 ‘Upper Silesin coal) with furfural
ocme “oub very Wells They wers continved,’ therefors, with:e “groater mumber .
‘of other aldehydes.' -Applied wore slﬁdges from tha opez-ation 'l.o make naphtha.« .
middle oil’ aml mph'chn-fuel o*lo TR . G L

‘:Experimeutal cond:lh’ions ~  \ . -L-”_\‘

i The experimenbal oondi :lom: were 'bhe same as with fn?“fuml, i.e. E
ona pare ‘of ‘sludge was: mixed with 2 pa.r'bs of a‘!.dehyde a_m stirrod one hov.z-
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at o tedporeture which lies §-10° bolow the boiling point of tho comoorned
aldehydo but dosc zot exceod 140°0. Aftor stirring, 100g. of tho mixture
wag filtored throush a 7 om..dizmeter suotion £11ter heated to tho gtirring
temporature. Moasarced wore the £1ltrotion times, filtrote ard emounts of
filter rosiduc. Tae solvent «-froe resulting produsts were amlyzed,

—
PUILES

' Remlfs » A . .

o 0f the aldshydss applicd, formaldshydo shomed sucsh & high filtration
44me that further invogstigations were spared, Acstaldehyde effected-a sapara~
" tion into 2 phases of which the lower oontuinsed the. total solids bvlonded with -
asphnlbe The upper thase was prootically free of solidc_and can be separated -
viithout o filter, Also here, further investigations wers not carried out_}‘_.
Propionnldehyde snowed. throughotut in the operation to make naphtheefuel oil.
o tolerable filter time valus of 38 ssc.; while it gave 300 neg, in the . . -
operating to make naphthn-middls 01}, a. valus whidh is praoticelly thoe geme -
es in dilution with middle oil. Furthoer investigations thereforc, wore not
‘discussed. - Aorolsin indeed showed throughout - favorabls filtretion times,

‘but the Piltrate from the expsriment of tho rephtha-middle 0i) opsrating
procedure polymerired  spontancously into a solid brittle substmco. From -

" _this view point'elso the pdssibility of spontansous. polymerization is uoually.:
indicated. Fram this bagis ezhoustive discussion ip alco ronounced. 0Oa .

. aeoount of tho'great differences of the £iltration times, Tonzaldohydo is .~
‘ielgo eldminmatede . L . T T : :

.7 - The pemddning aldehydes (i-butyl, n-butyly; crotomaldshyde and fwr -
furel) were conaidsred under the: following poimtgs . - :

.« Method of. Opsration Ne.phthaeFusl Oil “Middle -
e —— .0l

1) Filbretion Tme . 1.

—r

' jebutyraldehydo .~ 6 sese - <. ' 10 89ty

ficbutyraldenydo < ' .1l 8ec, . ° LT 16 866,
erotonaldshyde . - 12 gecs - ¢ 14880

| gurfurel (- 45.8e0, . . . T2 .secs’
2.) Piltrabo ofl da g TT .l . T
-.of .Chorges R

~ §=butyraldehyde

" pebutyraldehydo
~erctonaldehyde . .
‘fusforal o

'5-)Mrb&1{: in 'ﬁhe"_‘ R
Ugsltrate 0il fa :

* {-butyraldehydes ..o 80.8% . - R Ty -
.p~butyraldehyde . . RLEFB . e

‘erotonmidehyde . .. - :
furfergd 0




4.) FPiltor rveiduc

i+butyraldehyds 1%.2 go ) 8.8 g,

- n~butyraldehydo 16.8 go , . 9.8 ge
Or@tmldohy“ . 11.7 8o N 9.4 Be
furiirsal T 1848 8o 10.5 geo

6o) Aophelt in‘the’
011 of the residue
in /i of the Charge -

i-butyraldehyde - 1546% -82.1%

p-butyreldehyds .  26.7% ' 26.6%

corticzeldohyde 20,04 ' 25.6%
e ‘ﬁn'flu'al _620% . ';' - N 3705]"

Gonolusﬂon T L R o o

" . Fron the experﬁnental results cane forti that. espeo:uﬂ-]y iabqu'mahyds
is. guiteble for the working up of ocal sludges. - Rirfurdl, vhish is toclinically
abundant, used ag extraction solvent should, on eccount of its poor filtration :
: propsrtien, bs fur‘bh@ ‘tegted.in mixture with oﬁmr solventgs: . - :
_‘ - e ' Signea/momnr&b/mznm
- Zransloted by H.G: comnﬁefréary 16, 1947 :
Chacked by Co Co ¥ Febrwry 18, 1947
Regues’ced by Infomation Division I . ” R -
- - L~ e e —~“-u—~‘
"A‘bechlunm Filtrai;imaverauche mit verschiedemn Aldehy mo™ " -
1.Go- Farvenindustris A,G. Hoehdruelcveraucho I.u 558 Octoker 18 1941.
4 pages, no illustratiqno "





