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_ ,#e give belaz the rana.lysis of the products oi‘ the Gelsenberg—Benzin A.(‘z. R

__ff" o:c day 1920 ma.ae in bcholven, ancr“of— S

At 1east two séries oi‘ a.nalyses were made :ho exclude acc:.dental resu.Lts as .

‘. R

.":”” per.ﬁe.cily a.s ,poseuble.‘ A- simple comparison of analyses from— the same—works——__., ‘

aiscloses differences umich are particula.rly large in the Scholven-_va.por phase

nroducts a.nd po s which ha.ve sinc& been introduced. . - “
J/— Rl !

cerent—worksrwhich result irom dni*réxrces—:hr’ e u-

e e D T

:Ln the 1iquid ggase in: the fart.her reaching coul utilization@ Gelsenbergvmd R

N

N f:ﬁé‘mum*pﬁa-se becames-so Wf" e fuurim m—th&asb—tiabla_z) tna.t_

‘a recovery may be ccnsidered. Tnis far-redci:mg'utﬂization ‘results: however a.lso

,L;i,;,,wj';x’;fg—progressiv&—tfes‘bructionwf the arom&fric stmcture ’ *Ei’éh“raﬁman.uesteu o a

lower c conteu:rb of the Gelsenberg middle oiIT‘ra’ole 4) ’ and recv.rs in the A gas- .

oline (‘I‘able 5). "I'he slight hydroganation in the quuid pha.se may also he—ob— o

\\\—.

' served 3na- m.gher_hy&roarcmati:e—-eentent It may perhaps.be noticed_th:e.t the—' S T

~ g

pyr:.dine &se conten% of the Gelsenberg A gasolI‘ne isw considerab.[y aDove tnat of

N tbe Scholven A gaso.z.ine. R I ,' o . _ -

The great differences in the inqection produc‘t of the 5058 stall (‘I'ab}Sa”GI “_“'—'—‘

T

mde~ with certain resqrvattons (Table '7,).~

~amount of gascl:l.ne is nea.:ly the s same .tn'—i:ie two casesﬁﬁ’ﬁcn -

afgascﬂ:&ne.-—’&xe k:ydrogena‘bion efa.gct _18 greater in Scholven, as,is pafficu] arly“ B
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ca'bch pot” product from 62.34—(Tab1e 9) | These relaﬁonships are’ confirmed by emal-

: "f. meﬁii‘ferencee become.to_a_g:ea:b ex'bent negligible in the f:me.l sta.te— as~ . Q' S

T ehom in the teets of the finished gasoline ('-I‘able lO) TKG Iigh'b‘*te-‘-"t °f the P
Scholven gaeoline—_is not part* cula.rly good, becanse rb depends emth&mlight-, :;.,__ L

festﬁ’ess of;%he A—gesoiine.f-—'.{'hi& i&however merely_etgleieet_mj@k&!, since the e e

o gaso]:me is not useiin the nght, and the t»est is acce:ﬂing]y not preecr:.bedr by'm_._._. Tt

- the_mgers. For purposes of e:gperimen‘b the & gasoline in Scholven has been re- . . ..

- . -fined over 5058 i.mapzte of 'bhe attenaant losses, and’ this resulted in a good l:.gh.t

f%f—~—-— It—isrmtmlly o5. fiom ‘eve:, when iney. are

| Mey gmst Be judged particularly .rificauy m orcrerto aveidWon-L = __

c}usivns ccncerning—differences in proceeaes whiclr act\zally ‘are simply t_he_ result

T U Tin-the: dj.;‘ferences in the taking of the d:.fferent samples, or ina.é’curacies of-4 : ~~
‘ _ ana]jezs.} . e ",, _ 7__,.:~_-_—4__77' T ' o e T T _;—\_;ﬂ~~
o “ -;' . The ve.por phase pi‘oeess mem_fmsh _ -
- hydrogen acid—:'.'%;e{ Z“f_ine.mpor phase inte the 6434 stall has -improved the activity ST
T ‘j*:F the cata]yst, ghich in turn has‘permitted to lower the temperature—from 23 m¥. . .
- _ (833°F) 'bo aheut 22 or 22, 5 nv (804 or. 819°F) —fﬁ spiminczea“‘ﬁ‘o;rin—; S
: - _ ﬁectim. Iiadditfffx, the undeeired h:!:gh lvdrogenation of the prel.mnary reflning o

5058 could be': linited by lorer:l.ng t.he temperature_fxom the former from 22.—4.4 5 mv _

o i

-— Y to 21 5’22 mv. (SOAOF - 85.9 tQ_ZSS ,304 I) (l). “Since these mea;sm'es _he.ve b_e__en_“_“'_ ==

P —— .‘ .

—iaax,ro&ticed,’ *the oct.ezxe ‘mfbez'e ei‘—eur gasolinea are“ﬁ:and“ever "—.s__—: _._ %‘, T

AR T - S SR e

oy o -

i'he coxnrersion of m¥-into °F.‘was dore tith the aid- ef the table on—p. 1878 - T
B - a ] M@_ ne*mv da = 'Al---l' 0 bal- oo
o te % refe:r: to a 30°G cold junction, and the composition of the thermocenpie, no*t
_jpe"ii‘icam *mentiea.’xed hez-e,'-ie believed to be mconsteatan Stemberg. L
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,,the hee.t exchgggersﬁ‘ o

ibe thick paste is: dilut»ed in-order to be , able o heat it in the néat exchmgera.-

The gollid - content oi the paste should not exceed 43%.  H. O.L.D. 38" also.wged for

dilution to improve the carrying capacity of - the not vezy viecous g,rinding o1l be‘*"“

'addi‘bions of oils rich aspha.lt. e : L .

__v_—__#\ (Appendix B, -‘1‘ O.A. ﬁeeh JJ.B)
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Paa;c.tz.oneh:.p between th :wdrocrenam.ag c.bi.Lrty of coal az&d
her D'f'c;per*ies. L ,

' in the course- o.__,:une“bo ‘such arn-sxtent that *a...*ical.l.y any coal oc"z..rinc
7 in painure, from the ocldest coals. to the youngest brown Coals can bs: 3 eadi—
iy coaverifel-into oil. “Thet sbm.la no~ » nowever, géve reason for the claix
,' that any coal is sgually ; go S¢ale HY dré?e’n?ﬁone Lecauaf-
#ith as-complicated- chemic&l su‘b.~zz*':'e'.’:;¢:-31 &8 coals; mumerous factors assist -
whicn will affact hydrcgena‘b*on-imto one Tr tHe otaer direction. On fke
strengtha ¢f .our expe,*enﬂe with differsnt kimde of TOEL It i posEibIe End
dppseTs cfes:tra‘bre to seleci-The kinds wnIich are be;t_s'li"’azi—,fc“ hrgﬁind..a-

~_+*~:i,:..1 use. [ LT . A =

e - o R —— - 4
-~ e D . -

R -, [

2 Y%

. _ Among tne coa.Ls promr 'bne asoft ceoels and t};_e/ gas coals w oh_ C/
ceatent. behween. 78 and 86% aust be cirisfly considsred. .There 13 & ‘eaTiain -
—rude el ,icgsaip—beﬁveeﬂ “G—eontent nd-the oaé.—:;&bi—?.—:,—:;—iﬁr—tgydrcgen ’
_atioms’ Loweve.. s -9me_ can rot. decide on the Jyd::cve:;a icn Deieviod of- the-. .-
¢ccsl on the grounds "of the carbon- cortent only.  Coels with the same '-a~°‘.>ov~ :
. conuex;brmay posasag’ c:_ia.ere ce..pa.c..t“ es for txydrofrenat-bnp deoand ‘on thsivs
': '-cv-igiu. . Th:.s,, a ecoal zoaohc»ut O
somewhat less fevorable %o nym'ogeaatss \.han the BL.ar CORL . wi..h tne szme car- -

"~ bon content. Tha resson for-3i% is in thd higher oxygen content of the Sles,_-:z .
Coal with tks-same cerbon- content and lowdr volatiles apd sulfuy thal” i:ﬂ"’ i
ﬂorrasmnﬁing Funr ccal. -Thers is, mcreover; importaniidifferenca intha”

’——7—‘- compesition 2f ths ash in- thet thé ash cf the Slesien. er.ls ..:mquenmy "‘eaﬂ‘“s;;
alkaiine as' & *esul"‘ of the cao. - _“n e S -

“ T it is ia- gene*'a. i‘-"'n.s that ire yeu'sger (o.ower-f* 7. cmare more . -

_ readily hydrogensted than tEE older ceals;: te hydrogenatiocn-results are in -

every way more favorable wiik them. Ths conversiop—of ihe carbon is nigher,

the formation into bezzzine end. Middle V43 is better, the quslify of %the = .. -

Heavy . OL'!. s higher, “beceuse it contains- lesg e.sphe.lv and ‘the-ges formation

dg lcmer than witk~the higher-C ‘coals {ef cuxves). A ,a&in_ram...onship 3e-
“tween the’ capac.:cy for hydrogenatiom =nd the conts;‘bs on wolltiies, whichk ™ e 4
~-_£§ nearly -universally proportional to the-C-conteni; msy be established. The - - -
e T “oxygex tpntent 1s of great mpo"'ta.nce with’ respect $o-475 hydroger c,zmmﬁ“' N ' L
“"-*—-*ti:on—anft ef‘fﬁﬂ‘bs j:gerogenat:.ox: in cahs.ng the -ozmtioh—o.%&}igr:eﬂ-aspaalﬂué—%:—;—g o
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~salfur co..wen‘b, bat&“ of mhieh favor ryirceeﬁav-‘ms re imporicit. Houever;
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me utuizaticn oi the co&l 'but on - tﬁe ot ..er”Ha.ncr sots ’avorabij oa-the -
- asphe.l"' vield. There is & way of regulatiag ufze#&sh_.‘nnteniz,ni_ecals ei.'thO'"
— by mechanical beneficiation or by proper caoi:ce of coal, and we way gel -
- the ash content cf coals used in largs sc_le.—hydrogenéug_g_pgﬂz,-bx- = The
de-ashing of coal results-ir the redustion of the reaction space end rsduces
. the work on the *es_dues. " Coals with stronger slkzline, higher-Cz3 ash meke
" The acid reacting catalyst-Zargsly ineffective, bscause they nedtralize m' h
_ part the acuwvemtagst end the alkdlye damages the Irequenily usad cataly
. frofy the métalg 6f the sixth group.. For this resasor such high esh cozls are. :
advantaaeously neutra..ized with i‘ree ac._ds L) impro.e uhe hydrogenatlon. o i

g m——

i THe pet *ographic stmcture af co_ls aIso»o...ays & cer*tc:mcj:rs =g
'.mfaddi‘bz.on to its elementary analy*‘ical compoesition. The indivicual consiit-
uents-such as. the Bright-Coal, Splint Coal, Fusein and Slate Coal behuve dif- . )
ferently: during hydrogeration. . Tne- f__ljngr_:mc_,‘an_ba_vem::eadily_w.ges-nm —
~ated whils Fusaim-end m.cult tc-hydrogenate. ~the.carbon_tonteny -
- —6f Fusain . is ususlly very much nhigher, ‘so is its-ash content with very muck . . .
N mg’e_ca,o_in the ash than in tke .Bright C@_anﬁhg_&plmuight C’cx..x. B
.- -and Splint.cortain large amounis of.ter~forzers ( plant sporss aad a.lgae}
C— Droduc,es good yields of oil ever. in'Tow_ temne.rature carboniza.tion. R

L Fe may summafi7e fhe cha."a'czer:.s uiCS of" COE’..LS well adapted to Hyn
drogenat on‘in uhe-f‘s low ng taLe-" LTI TR
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" .Pér _cent’ cs.rbon 10 coal proper - '_'k*"-_ess*fthan 84" less than 83 less ther Bz.Z
Por ¢ent voletiled in coal proper over. 28 . “over 37 - - . over > 37

" Per cent ash in dry cozl . low 6 - not over &.5—ao0k ofer 2.5
Por cent Cu0 in the ash _~ - . . "low Tl lew - L . iew 0 T
I“usa:x.n e.nd Spliz:% cont ent R dew j, low A L

' Brom Coa s a:re ail readily nyd-oge:u. e& be"d.nse” of the:f.r lem T
%onue»t, ‘but-{n their gsse slso-the-relaticashin- tetween—Hydrogenetion and
carbop:-con ent——may be obsérved; -elthough nc‘t as pronounced sg with coals. O
bydrogenatlon is~ar.iected ty ﬁhe .ask. content » its couipogition, sulfiur ccn‘b eny
- and, most of all, by the oxygen content. - Low sulfur and kigh sxygsn Brows
~coals give upon- nydrogenatz.on a—hign’a"ph*"‘b—as*weﬁ.—a {ciofalore Rras apy et s op e ..51 BTAS
hign phenol Femction products. 'Ihe high suliur content favors the _redsétion
“ofiasphalt and its b¥eakdown. £ . High oxXygen coatent is also- .mfa.vorableb be~ -
cause . of. the high oxygen consumptions 'The high ash ccn‘berrt—:x.s ‘objecitionaizfor
. %he sama roasons as in thé coals. - Tzfe*esn forms skeleton .,t’mc»ureo iz the-
brqg{nﬂ _c_qg;‘_s, anc % i’.he Ce_ is in pars comb..ned cl.smica.;l; with the humic acia, c.na L
R A -a.(i:‘:.., ;
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- Brown cdeal which can- be readlly pydrogenated will thev'e‘f‘ore R
nave have whe 'F'oII wﬁlg prop ertiea- T - : -

Ash Content - “Balow 13% .
*ny"en Content 7 “— ~=erReiow 5% . o
Sul:u"; Co‘.ter:c — o Hiﬁ"\

L ‘Pitch coa'is may be cu..sed Tom s%e:-..,_a:gaiyzicc‘ composi‘bio
- —beiag older ‘Brown Cocels in go.fer as theix hydrogenanio:z is concermsd
v:.rtud_.\y the same apo.z_e.: to tnam as. hab been salid. c.bo’ - Brown’ “Coa.l.,
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——— 4. Ei‘ Fact of“Pressure on

7_' *—Ba.:sizlg_.the lz{drogena.tion pressure result.., in venera" ‘in stronse _
hydrogenat,ion anc_ reduces the formatlon of the 1 mea:-aydyesen&t on px‘od.ze%s;—— S
.which gives us the possib.my*bo work at higrsrbempemtmces thax cam be déhe e
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~-- - because:the offect - cf raising tbe,;aressnre_ in this case upon tke ut:.lization
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e _i;nrough-cmt«whic‘z *esults i:pan ..ncreaseci yiela a:xd ..ower &as . f‘orma icz. - o o
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) wi‘th higher pressures, because noL- "alsirg -the pressure is Rore effective
. with the less active catalyst .than with the highly sctive cnes._"Et-4is this

- ‘pessible ¥o obteid bemr—resuﬂ:ts—w"bh*m—e&%&}.fs%—at 700-eta. than mith

“3in and chiorine at 250 gtm. pressure. Similasly by increesing the feac'bicn
__,.,,e.:..perature at hiche‘r pres“suregft‘jxe) yj_ eld may ae inc*eased by a,bout 50%., .
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inspacig}_._qasea 401008 . 1020°G (1832 1868°.F), in order.to--
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- Unlose othexwiga dirsatod, -hoat treated to tensilo strangth of ‘
~ \ _about 50. k&‘m o = e T :
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- **-—.&utm*'ic batt uoﬁﬁg‘—mo&hg—(%bm%hre‘
- oo rErErs o Further directions .about - -
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after welding of lcngitudinal BOGRS.
In perirheral welding a simple- . -
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.“'The- gibdivistén Loto 4 stesls doss no—‘bm introduce difficulties in results -
T From - different mmfacuurers o.g_'bh3 steelz Th° M appucatic'rrare
uhﬂ fcllawings o T LT
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large rallad pipe ehouldam for—ccre—tabes :
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.N.yﬁion_tne_icaen-hmmn‘b agaﬁd‘

H"C,\ possi‘bly for roasans of -behawior - Velmg, or resistance 9>
compressed ny*drogeno LTI :

._._ﬁ::l'** The Cwsontenu ‘must bs limited as Iich as poss.sbla becauae of.‘ wolaing

o propertieso The higher values enter into camsideration when higher

rn

7 . velongation and tensile strength are -requizrad, . “The higher C—content
‘.- OFf H5C-ame NIX—n- ccaperiscan with N54 facilitetes production, in par-

“mTTe= tieular the smelting of the steel ix the STH.” :’_‘ume.ce, walck iz ea~ -
pecially cmpha.a ized by the manu.faf-*'* era becm.se of __imi atich of
prodz.ctica capacityo ) i _ e i ;
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Rl Dizectiona Tor. Use S

..»~~-k."-.'asgnt1y on.ty up to 400°G (752°F) cont:l:nuoﬁs temparaturo of ma.taria.l until add:[_ -

»~1nm;r,_,wgwim_iw&11gb*lg on the tendency cof the stsol to pr oducs ammaling
. writtlisrcass- Trom effegts of me—ﬁgher%mwrea—émtuﬁd at 20"0
- 58CP) and watil the resista.nco to creep strength originally determired for ths
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LT Tempering Stande.rdr*** ~< ‘ "r' - M L

a:) As delivazad'by “the mam.\fa.turer, w‘hen a aubseguent azmealing of the vhole = _ ‘  .‘_ TR

. 7 T mit or In the neighborhood of & weld ig imtemded: - - T -
) e 'In,—uthis condition, j&xeva.?mss*giWnﬂmder b}iai-é'—&sil:anj_f . ] '
- = 'acoeptabxe‘;, nrc:ridac': the tensile strength and hax@ngg_aﬂya.luea -are:- mostly

_*w- .~ . inside the upper half of the rangs given. To what extent the upper.. - - . _

_'""_ L ‘ '_“‘ T linit ma.y-be exoeeded Iill depsnd upon @roofs of a enfficient toughnesse

b) AS used. - _ o . . T _ ]
e _ ﬁI 81l . ‘-zardmsa. - ’ I e : _ T
T s e Individua; -testa A‘botz:t 220o260. "?1" Experimnul resu...ts TeLTTH R

. T T e T : '.:a.rs being collected for a B
S ' — ... . 77 Tconwersiom ‘factor L T
S e T DR T T (tonsile strsngth £o hardness)e. s

tempemd’-‘**‘* JECE SRR '__ : &mea’ed T U

‘3:&31—& Po“igi:"wi‘?”—“"-»_“"':‘1 50 kg fum. . ﬁ NO}Srfme valuss . .
= -7 pave been established - T

T pensile Strergth, —20°C 25590 kg fam - | .
“Elongetic ._ﬁ S L—-—Sd»%angthwisa—:; ————forthis stete.—-The tubss -

T Round rod. T TR 16%‘“ wemmZeew e - .yust be easily pachizmed .. . .-
N T‘ﬂ" . ——T‘“ . it e o —in the T8l
R 7 R and. be welde.‘bleo f. ‘ s
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~ Notchod ba.r strength “He,x:umzm“ “when using stanga.rd (Dm) _aamplos, o =l |

S ) St&ndardu. longthwise . 6-8 mkgfomS . . . L DN
LR R oroaswiae 4—5 mkg/omz Lo T T 1_‘ o [ -

e 70=90 m —IIm3E Tor um' 5 Gt T and Briw ETdrsas Ot -280—=rs :
permittad for hxbesW w:‘.dt.. i@“&o 16 and 24.  The hot yield poinmt . .- Joo
-and the resistance to.creap strength, apiroech as nea.r.zy as possible ths . - [

“values of the -N-B material. The resistance to cresp stremgth at 400° 223, -8k - v

.7 500°>10. The velus of colid tensile strength must oe conaidered from this view
poiat.  The requiz'ezsant of "esizta.nce to oreap . Btrength at.-400°C. of. at lea..-.riz: .

.28 kgﬁmnz nust bes used as a: basis- for testing. Ooccasionally up to 25 kg/mm S, e -
may be allowed {DVM test with 5 x 107 -%/h rate of elongation) with a’ o 2% yiaié I
A . _amngth of et least 33 kg/&nm? (standard 40 kg/m?)o/ R e ,—_i"‘
) ~'The tz;_bea will be gem*al}.:v obtaimd .f.‘rom *'bﬁe m.nnfacturora :in tne tenpared sta*;se‘»_i -
“ - B Wem:bﬁ&;;: TR LT T
i Ar’n‘mJ_H ”‘*:’_i’:;‘;,f" T s 13 TR . ;_}t indre v o
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Oxyacotylsne rslding __" e Onl,r with axtreme ca.re no‘b *eccmsn&am,. '




' .m lempar.’mg of‘ incﬁviiua.; Tubas'

. " Hardensd- by quanchingfm ssa-a&a_cr --azﬁzml'rosUF)* e.g; RO i’“{with*mm“
oross_gections &lso ina current of air) folicwed by- ‘careful aunoslidg to the -
—pz'etcribo& herdness..over a +iwms taterval of-at-lsast (57'4 Do BRI Individ.za,,,
mamfacturera— ha.ve o‘btained goodr results by’ quenching in wu:ber at’ 873°Co

- The ha.rdsning tempemture indicated is considem‘bly a.'bova-ﬁ:.ho AcS pcim:‘ IE

" is a pro¥isional temperaturs_until -additiomal exparience ig geinsd. Super=-'
heamgwmmt;be_amﬁe&_nnd_amimmmrengthoning affect of ths V eddition

_ _ “mast be produc&d.-- The tendency to “ennsaling- ‘brittiensssa. durings long conti: n‘.zﬁa

o e ~x.)pex:&'i:.:}.c«zm4;*1('».:;3.<i e lese iz the.olil. quam;hed than 3in.the. air gue hed staTe .

B, .v..ocal _treatment cf—weh}r and‘tha—‘troahnsﬁf— £ d—;;oinea systems of‘ tx.‘bes.. '
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tensing_heati‘ng samewhat" b6 12

) m{mt ‘not het *Be‘ooma meermiss“"b‘.iyi 1ow° ST
T Unon completion of a circula.r wela, 71*2: is ioce&‘f heat {:ree.vedo '*"néfs‘-, o
exist the follcwing noasibil‘itissp L T — .

-

e e e s — -C"“"”

e.) Loca.l annealing; this mus‘b be ca.reful.a}; done at. K3 suita‘ole ‘tsmoomtura

—— yrvalof -850-700°C (1202-12920F) . and _without eofferirg

o.f %he affeoted zons {2ee Bestiop 12). A lower motohed bar btrongth “_ R

imdm‘bslv in the ‘weided seam i produsaed, 1limiting the .efiar>
‘breatmant oﬂ ths auvomac*‘c bu*'-t welds to-simple amealf.nge— i ~

—
,./.

-Loce.l tempering of welds— a.co d.‘mg tcg.& ocoa.sione.lly with exn- ...n:"sm
‘mediate norEaiizing. amne=ling for grain refinement in the supsTe- -

 ein _}3&& tgd:zone. -The softensd zome- formad on-bcth sides of the pogt-

i “tem‘oersd "Qne 'sd.ll be k=pt. oy surbable 'rzanz s na.r’-cw 28 - ooss:.bJ,ec

_ A pur&iy de—usnsmg amzealm? apareciabl‘y ‘balo*v the anns&u:g .
f—_'tsnz:e*a.tzn'e mznsc*e.teiy upon the conciusion of eirenlar wolding

. :deces not replice tae ce.rerul aicer trea.nﬂ?ﬂt“giver—mdsr a gmd
"~ b)), which produce a high toughrsss wilth sufiicient strepgth, im -

Apa.rticular reg..moe-ta oresp- stz‘enghh in the t-egiamr of. tha f“' e

'.ws.L

; 3 m;:!eé._ﬂbes,_n j.‘o;:esean,_;:b is - gevm, ag
given indet 2.. "Ef¢sr the oireuler w:uding ig finished, the’ irmedictely
- "‘o'”csing_nnnsaling nay excssd *s..h; usual anne«l...ng temvsre. cure . u;t - _'




- ha'eter abovo tho losmr tzansf’émattozryoint, in order- to prcd;x;s

~toughns &8 -azid to- make the a8 yet: not-tempered length of tube in the

neigh'borhood oi‘ the joint insensit.tva to ran sg__mrcn‘xtrﬁw

gthe & tube hardenod by~tempar:1.ng and no-E yet- am:snled‘a:re to b
handled with parbicula.r Vc;aro dnring trana,:oztaﬂ:&_nn .

T The oemposit* 61 and.tho - ;esista:nco' to hydrogen uxxdor~pressure ars altemc

 during welding, esmoially in the _fusion butt welding- wachine. . The hov

__atrength propertisd at M “the refors. bo- 8ot TrdST- “conditisas of

e.‘ceesiv..y higk coldostrength uhizﬁ will permit-also- local heat trea.tmea, ,
~of welded parts at "elativeiy hign e.nnea.lin& temparatmm It is desirebly

. cm ﬁ;s gossiol:@x +0 —zupprase—thet ‘Mnhzme'_mditm—&teela 5o

a:anee.ling—brittlaness_ over longot»-heating pariods, The.phosphoroug — - T~
r as possible. “When' “setiing’ the 7 L

ana:lytical limita for I:m, ¥, C- and Cry the fact. \@.s taken into considez uion T
; et T e.i&ing the:r—contents——émomms:ihe_tgndgncy to. annealing embri’c‘hluo L

= T
[ y AT -
_ .
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'Infcrma.tion is 'i:o ba collooued ou'the tendency -of the stael +o a.nnea.lina;

- exbrittlement. during-slow cooling fram. ‘the annoaling ‘temperature: of ths .-

individual malts end i iw differert cond.ﬂ:ion of ‘manufacture. When thers

. is danger of annealing “embrittlemsnt the gooling from the am:ea.l_ng SRS

" 4emperature.to at lee.st ' arounZ~400°C must be dome:rapldly; should a.nnsa.*

ing em‘az:ittlemmt ‘heve taken-plecs, 2 subsequent ‘treatment must be undsr-
teken, consisting of re-tempering or of heating a 1ittle below the annsai-

) _ing tamperature a.nd rap:.dly cool_ng over- the critioe.]: ‘bempemtur& "ﬂtervn.o '




. I.:Gs abbrovhted nota.ticn. .
- I, G, key designations .
) li!a.mzfu.c‘bu:t'o::':.-s*z bfotaticns:

:—Iighest pamas.;ble COM.LtB =
accordiag to_vermitted éxocap-
tiona'603, of 8/1’7}'4& #3 -
‘ - .- of _the order = 23 b, of . 7
L LT . 7/1/42 of the RQJ.OhSSqul@ fur
20,19 - 0 24%""’ N 518~ 0.25% E ‘Eigen und l&etal}eq ,
cr- at .1eaet 3 - 3 5% TR Se 2B T T 0 2‘8%‘
0.2 . ~ »—,-Q‘Q W AR VV% =
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Th&m]ysirbr‘mfﬁiﬁal hsndchto tha recoiv:tng orffcfaI “m’mt b‘e‘”ﬁa‘fﬁ W‘T

reliable with respsct—to the carbon. content, bocauao the chemica.l compos
“TT= .07 . forms the basla for cobnectiing the tubes to- » O;
- '__f‘-*“*“iﬁf?t?matfm‘f— mn trestument In later wonkingcf the tubesq—- B —
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' ’Brime;]; hardness:

 Tempered .

&) As delivered by the manufsotur- Standarda hsve sot“bom ea‘camlsnm
- er, If a subsequent re—annealing - for this state., -The tubing must b«
is intendud; v. shoet 2 Section relativaly oa.sil,y wcrked ia‘?.ﬁa a\.,

at loaat 230 (poeaigle min.___————-
240)“ ,

240 - 280 “7‘*

B S B
- -formerly: (at- leadl 22;& to- about 260 -
. eil tempered: ] A

e Air‘bemperech ,.A ... 'The follcnﬁg 1linits ere. pamiasible = temw’

. “(formerly 75901cg/m2)
. ‘“at present 80-95 kg/mm?

s pered-tubes of Bome- s width-&;-10, 6&-’—'{2&;4— s
1:11 tempered 80—95 kg,/xz—zzu2 - , o Hardnnss 240 - 3000

Tenzile strangth —80-100. kg/ " — -

The values for hardneas have é. o T3 o ..his cass the tenails stzwa.‘gth valx &8s :
-prsdomineting cha.racter over .- -‘_Hm M,g:aaietjmportance _thm bhardnessc .. .
' ‘r‘tensile strengthg P T T ————

- -Yield Point:
L .-+ Adr tempereds.: -s,t \leaat 50 kg/mz .
0 mm B Rt - L

Elangaticn “LE 5<I—Iongthwise
--Round roﬂa—t loast-15% with-&-
- &t loa.a‘b 1&%

. Tublng = O
. Strips - ' ‘ : e L
Nc\tched mtmngth—“mw’ when nsmlizec. (DYHR) samplss are uscd e




- R 7,011 tempgxed& ', ‘. ] 8 - Bl DS e

-enmern..;g s»andards of short, roc.a - A B R SO
. Lepgthwise T 1100 ~ 1200 = . ST
Him. raeistanc&:ho *resp atrength at 3OG°G ID' kg/mr:e ‘*-H‘f T

e T

— “‘he c’raep atmgth resisi:ance ,.‘.,eaistance %o defomatiw ;7 in trxe cii temp ::r*\—-s '
: B state {assuming equzu .aunealing hardness and oqual cross sectian of Zhs. p"e »-ew"--i’

N — ) i mopt ceses lower than in the air tempered state. It-increases with it =

——————_  ——creasing m&‘ﬁ?ﬁ@dneqsc Ths resiatense te cresp s‘trengﬁzTar rct the “orly

—_

. deciding factor for ths behavicr of the materidl in:practice; but the Righ :
. 'siptance to creep strength alone is’ insufficlent . for approval . in pre.c"‘icz&-*-b. R
-+the .behavior of steel under high mschaniual afesses When unde‘. a.cticn ot; ki :h.;y S

" f‘*gnpmssed bydrogei ha&r.ueoid.:l.ng_inﬂamaceo

e - =~

S ‘ﬂhezmver the nmhaaer za.:.ls_atztentim to_xhammseny__qthéx;ﬁg__tnbiﬁg;
T s, _delivered in the hardened atate, undergo additional annesling heating efiihex v
— =~ as_a-whols or lcsailyjy—as-ir-the neighborhood—of-welds,-i{-is scoman“séw~~— [ —
that&heémmufac{u:e*a of tubi:ng maintain the valtma m)mrdneos at. uhe = ;e -
"Limit : : v

TS~ - T ,:v: g - .
. S

"‘usion butt welding: —_— good at sTese section auitab.o fo*' T =

i Ce ma.ﬁhina cpera‘t::!.on0 P T T _HM__, =

- “’u-c weld..ng: _i T ia ncw bein;g succossfully ueve“l@ed; ~""4.-—'

Sl = rm———
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Prehea.uing and. mﬁﬁteﬁy*fo.:img— ‘""*‘*'"'L'”‘v."'i"'
tmnealing hea:tingr LT L L

D =Yo3 or Heat Preetment s - et

B}&%—Ga%—a—smabl&composi%im
and when —ccndi‘tima are very ravorable with:respect to furndce operz-—
ticns and timpamxm:e cantrol) to st least 980° with sutricinnt time

"'r"f‘d gt " : - - - e

e ;) 1n artiﬁ cial}gr' """ uood air currazzt tm_fcm..y a.cting C?e“—-——'"».,
~ -© " -~ ~the wholse lengtzrotthstnbe e S
St _::bj_ “Ih-an oit bath, - Uit quenchmgmeo—part_{e_&a__wﬁzz“‘mder aoa- - E;_*v— T

- —iaeratiﬁ ’er—castings——ﬂar&ea%ng.izx—*ste. -sqoulu—adt—be- PR A
- d_me a oo N . W e e N B .

" In case of double hardonmg, ag in thrcaaE of & T‘equire.d later =
treatment,_ speeial ccmbmticag may be ased with suitable tests

eeiats.nc_c_ 90 creep. s..rang‘cfEL IR




W(.;HAnnealing;bo the mquired ha.rdness; kept for- seve"a.l.hms-‘_
. 13320 6hcmts, deponding cn the snnealing tenﬁoa:a.u:e)s'
Fd:.:_—c;;z;ching hardness when ccntrolled in the air tempered state,
+he standards are 360 to about 1,oo=. 'l‘he va.lqes are h'igher :Ln 4the-
oil tempored conditicno D ’ “"_’* o

'ff;:, ___a.ne_pauso _during hea.ting for hardening is dotemined with & viow-

L point of producing a complste miform solutien, es pecii.’.l...y “that of 7 - ST
> _ vensdium carbide, for high resistance to oreep- strength @#hile a:void«-. ' I
= ing overhoating or too prolmgad hes,ting which will -lower the ductilftyo LT

- - & 8pe e i .
B trea.ting effects during hifaéning as wella... a.nnea.ling aprea,d over
e ' “%he whois tube,-as well as for using suitabls tssts. The rate of -
J .___ cooling during hardening ening should be at- loast 25% per minuts in the
T ..cmperatum__intertal of "800-600°C, which correspands to & cooling .
: 7T Trate ‘of 100° in 7 minutes.- It is' ndv.‘.sabls to rocord during opera- =
T ;ic%s a.'Luo th.e tota.l_cooling time frcm th”ihardening tomporature to AR
u— - Tep%e, . L ’ T B -

u«<~—-——' -

L ‘ "".f,“".;:;’ "'he pieces must havé~proper markings to :i.ndica.te whethsz' nardening
_,_;‘Wiw — ——v&&om—inwwm—oﬁr T “‘.

_;;—“”-fj—\tfhtﬁﬁmm-tm—umd—st&w—&wﬁom oufrie :
- - . _clently fins grained well developed -temper structure, without-pron- :
—zanced grain boundaries or free ferrite, 1he suzmcﬁlar e

. . _ the-inner surface must be as nearly fres as possi‘ble froz decarpmmis-
~_§.ng phencmona or from _cther unfavorable effects upon: the. atx'uct*m
52 -the ocuter ztne caused by ‘heat working or heat treatment. %

I axidarstanding wust be reached on -this point in individual ecases. . - .

" Zwhere drilling of-the tubes is imtended, this ahould p"aferably ko T

do‘hs‘a*bar‘tha‘cmclm“of heettreatment} . 5 : &

. o Im generalg tubing zust. be delivered by the tnbing me.nnfach:z'ers m—" T )

— f""‘ <he tezpercod state,; unlike the K10 tubing which- mst-in-mogt-cases- - —— e . -

.. be delivered by the manufacturer in the annealed state azd cnly be.
_,__tem;:e:swus* -aubssguent warkirg. in-order-to-produce-ths grsa:cest
unifomty in s7en the welded parts of the m‘ser...al T

jome&tyvolaing ~

:;—T—"~“"“ 3 lo—goakmg_of—ﬂtempérod tubesx -

ST ,_‘J_

eubioctod.‘teva deetonsing or annealing heatingq -
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T L2000 705835 x. 0,96 82 kg Ofte of pive coal

s e

T  The ga.sifieation aoco:dingly amaunted- to 220555 -

o s . O %be 1,05% ¢ _the_ dry coal, abcut mja_memd-.
o into st, prcdazci;ng about 6.1 323/u of pure coal T .

- ﬂrﬁﬁlﬁotovgemuthapurecoatheraisloooxo.lx ,
- 0:.96. = %kgof&a present, Which will form 108 kg H,0, Thedrycoalcmtains
tzzkgofwater/teofpm'ecoalaﬁintrodneodo Thetotal

2$ of water, sc
——amomt-of Water mt the convarter cutlet Is 130 kg B50/te of pure <
N mer mjected ntc tb.e regeneratm has- not %aen *bakaxrinto cmidemtw

SOLUBILITES A’l‘ 700 m

. . . .

- ~Gas - -—BOLD ‘abédit 1050~» Bdbcatch Fot suueﬁ;z_&;!aah_—eﬂ

%—__’-”__*—0'80—*_"‘ '“**rvo P % SRR — %, [ R
0.1 - 013 . 0ud3— . 0.3l - 0:25 0.50. -
0286 © 035 2,23 177 080 - . 32
00305 . 0,63 _ 4.56 S - 1eR0— - T 12497 -
’ 05267'“.“’?’” TR0 T T ;35:0”‘7?“: *3:50“‘”——50.0* '

Ezplanaucnofvalness T S

o _ a3ofgaa(15°c,735m.otng)/teoronorpromct(atzo°c)
and_l am, -of gas partisl gge for 'the HOLD and the hct catch-pod proﬁ:th_
- m3 of gas (15°C, 735 mm. Kgo)/ -wack_oil (20°C) and 3 atm, parbial presm:re L

_k L —_

e ee——

s R ; , 4,750* n3/te orpm'ecoal, cmrter—.‘;.n :
' 589089 = s - BB3.0 .0 500 % atn. of” Bg pmialpreasm:g_. B ,

"X.‘heancuntctw oilmaaqsumd%ob m3_teofpnre—coii

(1665 n’/h_ ), since with 2.5 »’/te of p
- of Hy at the converter intake would be considerably lower ‘beeanse oi' the lmz- _1:»_;

Bolnbintieao.fco:mdnz mmmon. Baislr

See (2), page 3., a.nd Teble 4°
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- -The paptiel prasanra “of H“é&lﬁ'g”to e dnde inataﬁa.t:lcn is S

L cn pege—l—ea—Bsyeee— e amlwas famﬁ tran e rcugh%halanee shee-._,, e -

~In ccnpa:ison to the processﬁth. oilmshing, w:'..th approzimately

& “:.... artinl -—nrasm BONYTerte

““”18 ,, mnhce,.w;_”_ oA

o

ccuposrr:cn AND Pmm PBESSGRES e

e mw_—i
- 7280 . . i. A,A,low

S 6.35”'*“:— ~zo=m*“ e SRR

. .81
- 190
0.138

_0.066 '-’"::‘:,_:;,.' -

| 7thoiassmrptian that the Linde imatallaticn
- returns into the cdrcuit a:ly xmre Hz—and '
‘no otﬁer_gaseso -

(3) &0 (Seesheetzandrablesland:a R e
: Anount‘"'"of iash oil /tc otpura eod—(166 5 te/hr. )

\

' :t!,'_ (See Tables l.a.nd 5) -
"Agsumption ie made hare that the Lin&e imtallatim —

dgnvg:s_cnly_pm_&.

—

(1..1 (See Sheet 3)

SR L "..:-;frhepicmze—issetupmmassmtimtmtthepartial e
fressm &t the converter inlet remains as shown in Table 1. The oonverter

——mﬂet—iraasmed%‘cmt&:a a-ccnstant pmfarpresme ot co eqnal o ZZ.'a‘Eno '

mm preasnre :l,n_the su-ubher)a .
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KYDROGEK COI!SIE&PI.‘_LOK DAE{’A

e maosm cpﬁsmmzox . o .
PURIEG m*mnoc.mamw_m c.gsgnzzm mmmm.z OIL}_# ~l .

.

Y ranoeratures 25 5 =¥ {501° ¢, 93!;9 1-'-) .--A,.,_;::f: I
" Pressure: SO atm. - - IR
\I»an: ~~wl¢0 nglﬁ.ar/hour. T -

3 Wo get frczn the “Ccmprehensiv& Report -on: the Hyd.rogonation of Coml .L.iqueo
o f“%ion {Til* v‘fﬁ—the R‘ubrﬁf“a’ﬁm‘yst x : 366—a

—

S 75‘-8 kg—ﬁromidﬁle—otl—wth—%%%—e—and—9 3%*3————6628 l:g;——C =8

’ g ' _:L_]L_ L e
59. 2 k.g gaeoline vita 88'0{0*@—12*01,1"‘"*""**}‘52.09 ; T e
. inclu&ing 17,6 kgo loss 22..9% cf pro&uct '?oss) 7.m

Racalculated “to-€, s VWO get» : -"4 -

N bwddle oiL

52 9%:3. C 1n—gssol£ns, 1mluding 1h 19kg gse:.fiod

R

. mﬁ-_ o

Recalcnlated to E’s i

7lhkg.E1nAmddlooil-*xkg. _hy&rogencunsm&—r'rllkg.ain
. gasoline + 3.16 kg. H in hydrocarbons. . R
7.1% xg. B inA middle oil ¥+ 3.13 kg E consumed © 7 11 kg,“ﬂ +3.16kg..- |
5.13 *g. E consumptiom, for 66.28 kg. C in &nid.ﬁle ofl. - . o
.,7 20 kg. B consumed- for IGO0 kg Cin 4 middle —oi1 - —--«?. B
71000 xg. C in'A middle oil -=--p786kg. C in ga.aoline »
o for 893 ka. gasolins _eewwd §7.20kg. E o
ror 1000 kg, gasoline —-=-> 52.83 kg. E Ghl =5 (15°c 735 n.prosuurc

.tf‘-— e (notioe,_cmectea An- pmfla T3 w3} LT

- 'i?f—"osen ccnmxa& for te gaaolino !rcu-. gasoiimafreem&ﬁitei" «,9 611.,_,&3, SRS
o S (corrsctea in pencils ?37‘ ﬁ?‘? :




T Bottropu]!oy, h/aee/ qa,l s T
BT L ﬁmcomoa - T LTE -
Wm« m mocm,._o&or GASOLIER -CONTATHIBG s:.mm MIDDIE OIL

mmﬁnm!sr K 13,

-

’{u:fpc..qw.’.r—Eé.—ﬁ—ﬁ? ;53“‘ ;-5 “”“"i 3‘3
Preszurs: SO atm. '
ads 1.45 kg/liter/’hour.,

*P*odnot as 3 ?rassv.rez over 300 atn, Uaing the Ruhr&l Catalyst x 1&13" givoa tho

El‘ov‘rn'g_&a.ta;g'”’" - e -

) xua:a—kg——a—nté&lo—eﬂ—,—% 7 95,
e -85.6 xgq gasoline 87.9%6.C : 12,13 B _T75.25-" C . |
e i» 239 kg, —loss € 21. 5$ ot prodnctloss,, SN T

Pecalmtﬁ 'to 03“"—”"‘““-‘ Ty ‘—"‘”“*__’_ oo ‘“ SRR
950& k8° c in 5- nidﬁle Oil -A_v‘ _:_7.-.': ‘ L-+
/ 5,25 kg, C in ga,sol;ne g
. - -‘—20'15 - gasifisd C with - oa.‘bon mmbez of 2. 9l&_v_(21°l$)
{25 65 kgo im!mont _

v —

Recmc&ateu to H= -

1 12 kg° E in A nid.dle ‘011 +- m conz-mnptimeOJ35 I:g. K’ﬁz gaagline
-+ 5,50 kg, ddn hydfocarbense== e
1. 12 kg, Z imA migdle- oil-%-_B 5 kg.- = consm.ed. "5‘3 10.,35 kgo Hé.- h 5()—1:,3° X

- Por 95.8C min An.id&le”otl e Sy Wmedw *‘—"*——- R ———
~far 1000, kg. & in amiddle: b.’1~"‘=’°f 39.1 m., H cansuned L '_ S “ )
" 789 .Xkg.°C in gasoline- “ : ST
B97_ kg. gmsoline . =3 39»1 ksc - S
1000 1@ gasolm— o -;-«-c; haeh'( kg, B = 527 Ke %1596 7'55 = @”

1 te ggolinc ~Priom gasoline conta.ining Scholven nid.dlo o..l— ob‘bained. v*th the - -
.cmsunption of 527 19. o R e L S : e




e e et i B i < e e

R [ I

| COESRETION OF ATEOGEE
m&mmwormmmmon |
.. - ITE THE Rm&. CATALIST X &13.\ e

Temperaturs 265 51? (501" (% 93h° ?}
~ Pressure: 630 atm. T L
Load: - 1,96 te/n3 /ho - TR

R Y R G ———

;nze ea.t.a mmLere tu:on fz-an a ropcn‘t ot 12/21;}191;0
— 99‘5513—6~ in A mfddle” oIl with 89.7% C&nd 8; 9#3——«-—7!-1

8&771!8. Qingaaolinovithwz‘jﬁcmillﬂsﬁl
G % 1&?8 kg., - gasified C. v:.th_a u.zbon mmbgr

W ST e
(h'e kg. C“ + 3&2 kgo - ff,,‘_
—Mﬁecalcnla:bad tc xa ' .

e A e,

T . 938 kg,, 3 ini. niaﬂlé o*l ~§-k82 kg, H‘consmed s 1&70“ m, B o

Fbi- 5955 ke. & in K-midsle. oA sowed kg Xa. ¥ consw@ed
1000 n “Aniddle O“l ue-v} &83&&80 33@3]1”&._

,_,,_'nffsﬁsﬁsso sasm?e, -=;=~-> he hilmrﬁ
30 ~ —-'::ub, sc.ezﬁ'@;_




ToM Heel. 129 _, U. S BUREAU-OF MINES -
_Pp. 179-203 - . mno DEMON. PLANT DIV.
reference b,“'* R : _5;;:Th;f

= P

AP ﬁmmgmma@ea@—en THE—DEVE&@PMEHT
- T _OF HIDKOGERRTION:IN_EEURK__Igal B

A few—points 1n the histowy_pfmdevelopment of hydrogenation~
in Leuna are discussed (very briefly). "It consisted in-frcreas-
'“pnoduczianﬁto4a_maximnﬁ,_hfinging;tha_ngsLs_donn to
improving the quali 5y of the product and in cvercoming

s s f.“:ub':_::_*::f::_ P R S =

: ———The—prodﬁctton—of—the—liouid—prodncts—has—increas ;
- I%T*ﬂaegtnning aﬁopersttonsﬁo—rg% £rom 0 to. Icoo ooq*P'

2 £ r:such;an:expan
and permittedﬁincreaaing the size of “the units., ‘This is fllus-~ : e
~trated by the dev&lopment of the resction space  of the- 3talls, with-~
‘the converter chang Prcm“a-single“eenverter with' '8 gtirrer End &8
capacity of 2 7# m~ t¢ he fou. “converter Sualls of 21,m~ reaction e
. volume each., . _ . __ _ o : v ‘ e

L T —meroz-igimz—boﬂer—type stirlswfthTttn'uput'of ‘2 5w o
' ' .and_heat .requirements of 250,000 h.u./t were replaced with tnbular
. stiIls of 130 m3,+hraput—and 100,000 .h, u./t -heat requ_rements, with ;
-ww~~a¢ggpngsponding_great reduction 1n—the cpsts_of heat, service and el

--repairs.;f - . . o ‘ =

g N . - . . .

L The orig*nal‘b&il miTls used for the grinding and pastina of
. coal had-a capacity of 8 ton-of &ry coalrh. Replacing these with
Krupp 8 Concentrs mills doubled the output for thé same fineness
and for the. same volumé of the mills, and by doubling their volume
the capacity has been increased fourfo’&- ' -

. The capac;ty has been further 1ncreased by increaaing the v
_'specif*c thruputs of ‘the units, One of-the factors was the in-
‘creassd operating. time, a8t the -cost cof the repain_dime,_and the .
_tadble of the_ development of the 1d.fe of the units reacﬁion volumes
T and c_pacitx 13 enlightening; . ‘

—a

: . iéé'r 'f dgss

Average life, d&ys»‘ S T ll~* T By
_Average time of repairs - w‘*ﬁ-- 12 21 _ .
. Reaction space per- stall m9 2 7 S 16
“Injection of coal paste, 8
Mi&dle 017 Sield'per st&ll 7§nnum‘1100 115500 55,000

B 15 vas made!possible Ey s_carerul study of‘aismantling e
reanlis:and_small_scale_.xper¢mentation.~_,t¢has~$hu§jbeen_£gnp¢, - -




“that naate and H2 must be kept thoroughly mixed o avoid cdking,
‘which at first. was.done by .mechanical’ “stirrers, untili found that
introducing coal p&ste with the gas resultedffn a turbulence which™
brought about & perfect mixing. Dismantling showed the necessitz A
R - of avoiding any kind of obgstructions in the equipment. Other -
——————observations—ted to & very repid—increcse—in_the-vapor-volume o of _

- .. -~the—hot—catchvots ' %o avceid entrainment—of the hot oil whichﬁ-—q--
‘would ecke. The vertical p¢pé“111es had either no crust, or else -
very little of.it. A s?lgnt cooling of the wa;’ completely Qver - :
came—the—crust ‘ormabio&y- = T e 74#*“—

" The caviar formation was one of the interesuing but unpleasant

exberiences-of“hydrogsnation~of.brogn:ccalm;:lrcn*ggtalxsts_xhich ___‘;M:_wi
replaced—the & ~Mo—catalysts,—introduced-—the Tormation O —— :

nericai " bodies up to pea size, especlally. in-the first con- . .. o

r. Up to 12 tons of~ them—werefcoilected‘from~&~s&ngie~sta}14ﬁ-w;J e
_WIhe_sphngs.chsi ed_of concentric layers of CaC0z mostly sround —
& guartz nucleus,  The CaCO; crystallized as beta-arragonite, - ————-
It-was- overcome by continuously vithdrawlng sma%l amounts of the  :; 

paste from the first converter

“Tne life of‘the vapor phese stalls was 1ncreassd by the .;~—ff,
~—sote ofcatelysts—varying little 1n activity, and resistant
“_bragicn—foven;&:icag~§er$ed.eﬁ—tamv i =

The. beat‘of—the reaction h&d Lo de msstered Inczg§~éa

An temperature~must be stopped asqguickly as possible to prevent ) - :
"any overheating of'the*high-pressure*%ines, which results in — . — 1 ——=—
" explosions and m2jor fires. -Rising temperatures are: lowered by the_ S
— introduction ‘of cold gas, which can be done at different levels of
the catalyst‘bed} . The disﬂribution of the cold gas overthe whole
-7 CPross sectfbn—was”rbuna to -be—of the utmost important, snd this
-has-led to. _the-introduction of blends. The catalyst temperature
1s kept from.ris ing b¥ careful proportioning of the feed when
ﬂ éﬁanges are—made ¢o feeﬁs wlth different heats of reaction. -FThe L.
temperature distribution in the vapcr Qhasggpcnverter is- made el el
_easler by an upward flow of the feed. ~However, with light. - -
~catalyste or greater-velocities of flow, ‘thtS‘a&vantage must'
.disregardedfbecause of the increased abrasion angd. the entrainment
: Q; of the catalyst_dust, waich increases resistance. Exhaustive
o ex eriments have shown trat-catalyst pilis &8re set in motiomw &t -
= 1/5 te 1/6 of _the velocfties required to suspend the particles__,f7~
ma_ﬁ___inhspace.”_,wﬂ L R : -

L Bus ’high operating temperatures ‘and - pressures, - -
-~ the- pipekines must~possess~afhigh‘resis%ance to!ﬁé—and<gze&t- S ———
surength Firses can be. _avoided only when using proper: const*'ucttan__::ww
- materisls. Their composition-is -supervised by-testing sanples of : :
~- -each &lloy-casting. Over 36,000 sich -samples have. been.auafyzed;~;w
—-for -this purpose. since 1936, and or- theee~1¥l€0§“vere:f6r*other e
"A,VQ?kS- A ca*d ié&fi“ts‘kept“fbr—8ifbyed parts, with-30;€00 caraif'

[ o g

- —




_for_the Leuna vorks. Finally, all 3110? castings and tubes &re .
tested micrographically before being -installed. Some 800 pieces.
must be thus examined after the g

: .repa1rs_nn_a_szall,_and_a_gnea
~amount of experience for such testing %= presupposed,. A3l tubes _
-and- bends which may be subject to corrosion or sbrasion must. have

hen ui.‘-‘ repa&rs;;some 50 tests must be made on equipment
———t0o ‘make sure-—of— tightness%—interaal resistance and perfect operation
- or tne parts. Upon the erection of a stall drawings are made, with

> z —werl.:. —88 tAe<hoo lines
T Iisted and nnmbered As ‘a result of these elaborate'uests the
' ..f-~number of firee—have—been—gre&try;redueed————j:r-f—ff

P S U A vy _

» s=fu:pgrt:ﬁﬁﬁ—t§=fmprﬁvem§hts—fm*—ﬂr-——~
PR "and the uraining of . experiencea operators. The work S .
iﬁ.wﬁ*ﬁig;gf_the*lattar 18 aided by *efinement‘in ivst*umentation and the_
- - automatization of- cperatious ﬂ-- 4;’4 TR e i

: Thruputs are_Lnruﬁe* raised by proper operation Qf the unius
£ Mastez> & heet of -the readticn prevents the: passing of -
R —ﬁunreacted;ﬁeed and-Increases the thrupu%———%héfbréakfng—dovnﬁof-——‘~m‘
, ‘the asphaltg is rapidiy.reduced by incroasing the~ throughpub.. The
-7 T pemedy was hard to find, becausée differant stalls, ocperating under
‘,ﬁA4?_v*apparenzly_identicalﬁconditions, varied-mach-in their ssphalt -
o ‘;“ utilization.  However, this has been accomplished and within the -
_1ast three_years the thruput has been increased by about -80%, from =
... 77718 to32°m> coal paste per Nour, without plac#ng any additionel .
L ‘-Aburden—npon_thegzorking up-of- 4:116 ﬂe:siW’ ST e

: —_— While Operatlng at all costs was the prime consideration during
-*~the—first years of operation,’ growing experience, . and in particulizr
the use of heat resistant. steels, ‘has. permitted & mors economical o

use of pOVBr, and thé use of the che&pez_&ormS‘o“—power.‘ T

————

e e e e

. In the origina.l sts.Tls,__ghe pesk: 'r.rea.titrg “ias Gbtained DY -the oo e
use o£~electrical—preheateﬂsf—and only-a-small—amount of-heat re-- - -

- —done—in—the—cpnverter itself in order to avolahot— -

: ;pipe 1ines. _Only gas was preheated -in the tube-bundle heat exchangers :

T Theleoal. pséte“vas'préheated—so—abeut»300° 4dn & molten bath and

— wizh hot water. . The temperature vwes limited by tie possibility of -

| _coKing, Thé very complicatéd and costly heating with “hot water: was
_Jmmrﬂmnmmng:hxsmﬁﬁ:wmﬁﬁm@th-dg =the—={requen

of the equipment '"_4 - _ 'jr'f - a

.-

Sl Today coal paste and 25 are: preheated toigeﬁﬁéf 1 heat e
.:;___Mﬂxchangers-__mhe ‘peak heat {8 _resached _in the prehseater by fuel gas.;» e
- , eater—was*developéd heré“and served as 8 mogdsl for othéf__*"“—"“-

: preheaters snd-—in= : e HOL : e
———ttransferréd:ta:zhétiﬁtgke_gas.




. 4AD PREWBATCR _CONI- LT o
‘ ‘ Hor(.muoor Lo

R

: atveaORmtnt or-uear excﬂﬁﬁqez: o

" .he hest. requirements\were reduced—gnﬁoneghalf the ‘16 7 re-f -
_quirements by tae. zgdug;ign_gﬂ_;hg_png tion of gas per m”/-

pasts, from 620,000 h.u. to 315,000 h.u. In 1927, 250, 006—un1ts~;

"of the¢. amount had to be supplied £rom outside sources, while -
o in 1941 only 18,000 h.un. had to bs supplied fromw%he—oatside~
‘”**—and“gh%*were cbtéined fnpm‘heau exchaagerg—‘ ,

The improved yzeld wag & further racter in making the proeess
‘more. ‘economical. . Increesing the utilization of coal from 65%

_without ‘the use of catal lysts to 97% with Mo-catalysts . was & _deciding
factcr.

“u§~ls Tessened with betﬁér coal utilization. -The losses-of oil
in.the“liauid phase may be- compared in the following teble.

e

- T .’»T'\., o

The amount of:o0il lost with HOLD-and in the residue vorking-

- f‘f,“f'i, 1927 19&0
Utilization of pure coal % ‘ o »f—“t N 65 _93
H*zh pressure oil- pro&uction SR : .

. — T kg Dure coal .'An e 351 ' 524 ;
‘_‘:;..* ,fSQlid&_i!l HQID - :

= R -,7394-“‘*: B27l ..
- OH An Hom - R4 N k14 =T '

o Boo 46T

‘Loss of oil in wcrking up residues,
. - 1n &.of HOID of1— -

‘In‘%:Uf—highiPRGSSUIQMOIL =

ctﬁél oil—proéuct*on kg/t pure coai




- This success of the. Ludvigshafen development work has permitted S
the resumptianuof coal liquefaction in leuna. R LT e

- g e—

Gaeificat on was reduged’ in the vapor phaee,'ana ‘as far- as
possible the gases produced were utilized. The reductlion. was-
g _ she CQtaIYSts 5058 &n&—éh}h

, Ihe more perfect 9asoliue_removal of the off -gases, and the

separat*o of butane, propane and ethane were other developmetits.

;Gasolene;andeehxdrncarhnnznggx&ining—gases,Aobtainedeshen the o
- pressure on the liquid products was. released, wers at first simply
;burned in waste gas<burners, later added to the fuel gas. . Twoh

COMDIPEoSsS0rs nuapt

= vol8tliig IraecthLions, wnlcn

*Were—adﬁed—to—the~motor—g&so%£ae———¥he
;_f~-eemove1~of gasoline from thewéisﬁiiiatiﬁn off-gases xae_for zears
- done oy washing them with middle—of : 00 w’/h

| _/\__——The—cnmposiuon4fﬁmei_obzaine¢m' mﬂm_

R ;—-——fe - ,—Moi;op—gasoline, vtth—no:ga.sor S 80#“**1

Gagol S S -6%

s Butane'f :' ; 'Tﬂ‘°;f;jﬁk- 3 ~: o 6%_7

B

A7-“’:*—“*“t“‘:"—“"*‘Propane‘ R o 8%

- Gavol as well as butane and propane have been recovered for
some teme nnh_only~£rom the distlllation. eff-gases, ‘but also frome—=?.'~
—one Ay =Nelo]a)u RN —EESTs (e ST Yeio ang —the liquid phases; T
SRS Qgggecued with this wes gheaseparation_of ‘ethane for the conversion .
= _;nto ethylene, and- lster into—lubes. The gases _had first to be .
—~-—fﬂ~§reed—from—hydrogen_sulﬁide_bg;slkaz1dewasn_ng,ﬁgnd from the o:ganic-~
vff“l—suifo‘by a spéef&I“c&ta*yttc—treatmeng, . ,

- ‘The different orope tiss of’the fuels necesitatea the 1ntre-.'
: duction of “séparating units for obtaining gasolines of required S

:-‘ﬁ~preeeuree~“-mhisﬂexabilizat&earpermits having a max*mum amount o

--of buuane in tne finished-- gasoline. B S :e__,_*;;

& . ) — .

The manufacture of fsooctane necessitated the separstion.of fhe

- Openatmg,_ Capacity
: o pressure - . mi/hour . - — =
—4—seebzpz&eaon uzzite SR S XN 136 (mmhmalg_A
.2 alkazid units ' L e o 112, 600 each - - R
2 anits Tor the’ separatibn ofecrgan‘s T 8 00 '.";;;”
2 gasol units T IS"~, B 12 000 R

’__—“”““I—Sinde'un*t'for reccvery—cf;hyﬁrO“- e — : _
e T T carb»lﬁ‘ 3“, 5'50 e
1 Gerlach unit "o 7% " R 15-201 10 ooo**"' T
‘,f“”“f“ﬁ_WE’for theAseparationﬁof”butane::ff : :

T
ket =l -

1'%:‘"'—-'7"‘ -
. =7 =7 7




, Except for uhe Linde-unit allothe rest haVe~been.designed and
.Lnstalled by ourselves, ‘ ‘ .

-

: In addition to the sepgratlon of the hsﬂrocarbons, provisions -
‘had also to be made for their disposal. New ways of using them -
had to be found: propane for household uses, for cooking, heating,.

1 luminating _the homes and Industrially, and 8 propane /butans
ture as a fuel gas, -As an illustration of the utilization of
byproducts,ﬂwe may mention that during 1940 A26 000 t. elementary

- . . iy ry 3 - e - e : ” _ - x—j-
——~coet of_the_gaadliﬁfﬂp:oducéa' "he oauass of 1osses had to be

established, corrections rapidly ‘and surely developed,- and the coéts -';
“gecoznecilx_disxribn~eu;hetneen_the_zax;material~an =
_products costs, ~ In doing this, operattonai supervision had to

- SO‘IVe a number of pro‘blems of- mee,surement T e e

In addition, speciff"standards (yields, hydrogen consumptlon
etc) had to be found for the warious raw,matezi,lﬁ and finished
- products. This was frequently impossible to get by direcg,measure-
- ‘ment, -because msny different feeds were similtaneousiy-treated in
the same ‘equipment, and the meny closed-circuits made. decisions -
difficult. Statistical mwethoés, and coneclusions from-large nnmber
of values solves the probiem. The data ob ained could also be :
used for the. design of new uniﬁs g ) o L

) " The ruture*develonment w111 pr.mg;@}y ;onsisu in refining ;he
details. -The operating tima- of the high pressure aunits w1l have”
" to be further ‘increased.. It already eppears probable, that the ... = .
Ll operating 11fe of a liquid.phase gstall-ecan be_increesed to ome year.
- The Qperatigg,pressure will have to be increased to 300 atm~"as soon-
‘as-%fron &nd labdr again. become'ava %able, because most of - the equip~

ment 1s—siready adapted to At. 0 T e T

~~r,_*‘,A 760~atm unit must be introdaoed—to contribute-to_zhe general
Z _;oggbgzperiencetxo ‘ - E——

e 8 OOO ttgor ohenozs;are aIready produoed from— the miaale ofl,
_andthe “smount could be increased to 13,000 t/annum,. _About 1"800
-t additional phenols 1s obtained—from the off water

- °z swmn

- Wbrk 18 Béing done at prasent~onﬁ*he recovery~o£~aoet9ne and -
methyi ethyl ketone from the liquid_pnaoe~~ LR .2:’7ff””m

i -

[SEP

—~~{~“—~~~"—ﬂ&mr;mesent*vorking wP- of*the residnes by a 1cv/temperature S

Acoking I x ifsctory sclution, becsuse-of the large - -
'Ar~;oasea and the _low thruput per unit; especialiy -for our nigh ash'coals,.-~£

T et i e T e




. - ~So-far attempts to £ind a better sclntion.have:beénfungﬁccéssful;:

but experiments in that direction will be resumed &s sSoon &8s coD~ ..
ditions improve. - - . , o -

. . _mffﬂchQYGrbgeﬁézibgvﬁﬁit”for.the,préhyﬁrogenatidn gasolirie fTor—
~—-- .. the production-of avistion gasoline high 4in aromatics is now being
" - 7 _epescted.. This unit will alsc be used for the productiocn of higher . —
IR aﬁttkﬁack“g&soitne;~ﬁhen>théﬂdem&nds‘fo?Jeviatioq_gESQline;hayehbeenMwv;
T T redueed. . . <. - -t e T L

—

= —— S

 ——give in the vapor phase a gasoline equal LnQuIlity tothe bituminous . _
—-co&l gasoline; the former could be used 88 a diesel oll, provided.

¥  higher antiknock brings _a corresponding difference in—price;—and
*Tf*t;;f“ﬁrﬁhg—prics—cf—dieseIfoti;comeﬁ;c%oserﬂtpsthstwogfgasqline]~-sﬁfw~ -

.._._When_the contempleted change of the compressor drives.fo. — ——==—"
, - Jelectrlc.df17€§*15*mﬁﬁe:jth§fhigher?hydrchrbou’porﬁfShZOf;théfiewffilié;:i_
~—— ="~ hydrogenation off gases will no longer be needed for-théantiknock
— . " 'gas machines, which would create & substitute for hydrogen-rich . L
© . -off-gases as & -Tuel gas, while the hydrogenation gas-¢ uld-be  —— - —
3 _,produq:g by a-complete breaking down of ethans (2800 m?), methane o
- ({6000 m’) and Hp -(11,500 m’), or.s_splitting ualt would produce.. - -
. -811 the Hp required, some 20,000mw?. .. . .. - == |

. — One tom— of gasoline from browvn cosl requires—2-1/5-times as

~ - —much Hp as from low tempeérature coking tar, and the capacity of
r;‘;;thg,p;ggt;gggwbe.ipcrease&f&boﬁtjiEO,OOG%t/énnumEby substituting o
tap for brown coal, with very iittle additional taovestwentiin the = .~

-*+" . ‘hydrogenation proper. It wvill however rsequire putting in low -

- -temperature coking furnaces, prefersbly by .ourselves, beczuse sad.
-— — experience—has-shown; that when cbteined frem the-ocutside, it may .
easlly lead to & gasoiine production by the-tar producer, instesd . . -
- Of Ourselve_s' T i,— i T : T ) ——f;* -
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~Tejession {5R.9. A-/472 B-Fr uct} 3 7.7 te/‘h; Load. m/h/é 30, 4T
:c~» Input (’luProducw ' 5 _4oid te/n; Load ta/'h/ns 370.25 -
; e S 6c98 tea/h_ o ]
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32 ba.mnce = Ste.l.a 54 & __ -

‘"""'Tnz peren‘ Eg ba&mcé of s":fdll 54«=a mfcrs,.ta Xoym‘bex: 2.6,

_.‘941,, :while the sta..l was. opsrating in its own gaa circuit

f‘cmputations exe "ba&ed o anal;reis mde by the Hain Is.ocraw

I

to"yo, The amm..nt o® 'ree Ha in the wasto c:u'cuit gas, _and ;_;, T

/

the h:ﬁrccarbms 101 - L%} with—tho—xz—wm i e

calcula.vac:. r:rczn {'Ihe ga.s ana..yais of the stall; v5 ie onterc-» T
- . .»m . . ; EE

e;l a:uzn.oil pmduc‘:. -
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- Iz:jan*ar Product

Deacit —1-5!‘:9 —
TF Z‘.a.c“mzta—Poin
. Sciution Point

Stars. _uﬁ‘ reathing po:h.t ’

D‘s..s‘ﬁ‘.yc. 15°c L = 0,877 = Analine point ot the fraction-up to 175‘70
_ Beglieoning Breathing Poi:nt, = 4,0°C Engler» = with ga.soli.na gas = £.0%.
T Coiumm PL £%iilation = 259C, after columm - Without! gaaolino ges- = 5°9°c -
. 43.0% by volume :
¢ belew ’6200

-]2?:
&L
.ou

_ ’ft\'
A

9%
207

acuﬁcn.belai 1629 el _V- ' ‘acuon ‘above 1622

a2 B e -~ aoimn S
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2 oole Rool ﬁoo 126* —= e T R —
T "Bag 8o, 2075 T - ) L T L K
S m o TemBoo 122 o oot - e= o «Hem) Apru 15, 1941

[ N ""_'_’ T B e K IO SO - -—-‘
S, : - pe [T s s
Jp——e .

m ma?mzms ' n-EUTARE AN ;-m&m f_
Boomvonm R

s e

LT —-**hg j;go—tablas belw eontain the diffemt possible—propw“im S
“of pormal, - and. total butane produced in the veper phese undar different .. . - -
. cperating presasures. Ths values given are "but reugh approximeticns;, but give S
- newvertheless- :h:formatim;m tb.o amcxmt of bntane prodnctim_mdsr dif:emt T
cperat&.g ccaditimo : _ . o o

to 1(35 armtios {s7 entieknock L gasoline) (61.34}9 with or ﬁthout Wo«

rticn of i-butans to- gasolins is cver 659
" of i-butane at 300 atm, & w1th ove duct: h pre-——
" nydrcgenatica {300 atm.) and benzimtim (700 &m) is mt 7% bocauae oftho S

louer gasiﬁ.caticn at 300 atn, ‘ : ) _ , ) , ST

elightly. “There is 1n gonaral a anght_shm:lng_ofthe i-‘bt.xtana ta:mrd tha '
nmal ‘butano yropcrticno S . =

,;__~-‘ "_,A Wf ;;ﬁ; “4——20 nu-h_zg_mtizaﬁcn tha gropmim of 1—b'.ﬁ'.ane reforred t.n_—
o - gasoline is about 4%; except when 7019 ia used, when it amounts to about. 2% -

- With milder arcmatization Tollowed by~ dahydroscnaticm the propo:rtim ot the CA E
hydroca.rbm is ha.rdly at-all a.ffcotod by tha DHD ,

T 3 Inthemthodofprodnationfcrgasolﬂnoa.ndttaloilthsprw;
: —»r*——pcrticnsmimﬂar_tojhm_tor ths manufacture of gesoline and middls oil, '
. ' The i-butens proportian is an the. avera.ge acswxhat lower and the narm.sd?mtam e
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" T O.X. Reel No. 4, p124—13a
Target 30/4°oe o
Bag Noc_ 2745 -

e e ey e i

TCALCULATION (F RELATIGISHIP EETWEEN TEE .~
A RRERATIRE (F TEE HATERIAL 2D THE - - = : —
 THIGERESS OF IWCRUSTATION-ON PASTE mmrmso S celsenki:chen;x@e;,m;,__z,, 3.

- Vi,

It ha.s been obeerved that as the_operatin&tine 18 lengthanad ths drop in presaure at ,

tﬁe mtlet—at&a—ofm‘ pasta—prebeaters—iweasea—xatherm&lywhile;othetnm-

ditions remain umltered, and—uitm neceaaary inlot temperature of thse heating

gases_...a_the:ﬁane_anmmt of heat ’Gramferred, and &180 natu:rally 'bha 'benperaimro c&'

th.e_hmm:i_cf the }:nirpins which is used es a. characteristic of at:aim rehtad

-on pooz-}y cond:(icting incrustations- on- the imide_of_thz_hahyim,_Ihich increase in"
mckness with time. ’rb.e ques‘bion uas studied by- Dr. mde at I‘G.Oppm&, I uish to’

_ f::”“ﬁmmm pemiaﬁron*the com __putsticm Teccmended—by_hin

\ -'19 i‘empera%m-e?fmterialag "‘ S

Th.e valwa ot heat ’orans‘f"r to thsa mtaﬂl_ r a“to a smooth surfaoe »is

as a conatant 5 Lor. _pmheaters of scma deﬁnite constrnetiqn and opera.t.tng conditiansg o
The temperatm*e cha.racteristics of th.e _pu.'ehee.ter nust natura.lly ‘bo }m'o'nc “TE?noet

dependa.ble temggra‘tures are ‘baken frcm the recourdﬂ of the stalls, the rest are es- | ‘i-~—. -

-»-"-- e e PN

timted as woll-as poasibla;“m heat 1eeaee of- the pcreheater, mounting %o 3:105:“-
4ﬂ05 Leal/hcur_mxs:b_a.ppear rsasonably distributed aneng_tha paths > anci tha 'ﬁ.zg!.ng '
‘bemperature Zor the gas and paa‘be nust be introduced into tbe canp:.te.tionao' The ~

indiviaual avmge specific heats‘*uaed aret - -

.= __- 7  hyarc 034 ™. "
,,,‘,‘.'-“‘; - -paste 055 A /k89’

'rhe mmerical valus 0055, which also :anludes th:a rinsing o:.l, is, according to the -

AT

da.ta of the‘z,c., valid for the total ‘bemperaﬁzre interval of “aboist 250 - 450°% ,and -

K

** o with an avera.ga solid comtent of abov?c. I‘S%o —Hhen the coneenta:atton— va.ries morm--i———.}‘

B _,L__

less B‘brong].y, the Speciﬁc heat va.ries within nar"av ,..:f*" ar'em?ﬂing ua figo 13

Wm:aiffe?e&rmww—&-—z@wr




be—tzkgn :!.n‘bo midaratian. It rmins_i.a.meaame “the dejgree ﬁmﬁiciency—of—the—-* LT

_ pu:ohoater, which nus*t. a.mcunt %o armmd 755, :

cmect cnoiee'af tho anoun’t‘ of hea.ting m~

o Dr.’ Wil&s gets tb.e mmerical value of:za fran tha sinpla ce.se of ths ha.i:pin ‘rb.e
" T hest tramfer *oer-foz- s i‘bbs&—surfaee 15 calculated far 4% 1r. as k & about 10 to__ _

| 12 kca1/i2h° The. msidz surface
== *;“'9 outer sm'.'face in the na:rrow ]4 mvr:x.'bbed pazt ?&g 200 i?"and wi.tb,vthe wider ZOm—
. ated t » insids becmea S.n

. .? :

le get therafraarfcr thmnoré inpcrtan’b narrcw ri‘b- _pa.cing: 7‘ : . .
'.__ R r(lmwmdao__ioo kcaz,[n‘_g° T

T e —

Rt ——"

S Por the unri‘bbs& tube, considerad as cylindrical, hoviz:g“tha_-neat ommg’oivityA R

ocr—the mteria.l, wo have . - '=i-'~

SN I e S . s & 2
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EKPERDEH‘!‘AL WORK 08 700 m
VAPOR PHASE‘G?ERATIORS

Discuad.on vith Dr. W:i.xﬂs."ner, Ja.mury h, l9lol

i} L Winkler repcrts his result.s on -8 mtizaﬁ.un at. 700 atm, - He worked | ;
— ————9 WMMMmt 450 hydrogsn pressure ;:'a B
B Tt Atk a thro-put of Osh H2 gasolins/li.of W;::IBWWQ,;&& =
—————would-have-besen poasible on ihae small scal cale experiments but does not appear to — -
~_ -~ . be poasible on the industrial scale sven by using blends. The concentratien of -
“the arcmatice in-the 165° end point gasoline obtainsd fron tar middle odl (dpe - -
" aluding about 8% of sump gasolins) amounts to about 55-58%-by weight (50=53%
by volume). Dr. Winkler has, howsver, recently used catalysts which in small
scale tests (5 11, converter) produced 70% of" aromatics with tar middls oilse ———
_me thm-put. amconted t6 U.5. - No-information is-yet~ avai.lable -an- the ga.sifi-
cation. Dr‘“Winkler tells the” fcla.owing on the y:l.cld

< - - e

. Tho loss calculated to the nﬂ:ddle—ot—l—med mmmw 5%
;,_Tgereis in addition a 3.5~5% gas loss during this stabilizaticn in Schelven, -
‘Morecver, the gascline must be refined with-sulphuric, iaciq and redistilied. . -

.D. TWinkler assumes here a very small loss of about 5% The total carbon gasi-

_fication calenlated from these ﬁgxres amonnts t.o about 17.,6-19” oalcul:atcd on
gaaol.’ma #gazificationa “' ' ,

C e
i — -

n-’-.-’----‘_.“-ﬂ-“mo-—--------'------u----'
E 5 .

* ‘l‘he carbon gasiﬁ.cation_;}.a computed es fol..m. ' ' e
T=-x..7 100 part. middie oix with 89.78C = 89 7 parts C,
LT 877509@.8013303?1%1:875%0“” parts C,
S ca.rbon loss . - S 0 parts ¢
‘mere msz be a.ddod te 1?,3@5.5 parts ct 3tah§.li.za:bicn loas-with
' - nsg = 15°8-l7 ;parbs &.

Refer‘z"*éﬁl% t&e 89.’7 parﬁs *of*G*ased in the mddle oir, v-e get“ o
e ga&ificatinn of 1706-19%‘,:-7_.«
- ‘naeso wal-‘ ues a,rg:ln a.greemant with the,l—liter axpewimsnt :‘ﬁ,—%"—'ﬁ'
- pertcrmdzﬁnﬁwigshatcno_. : _ 7

s
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] D, _mnkler ma.kea an additional stamm abcut. the yield. by Baying

Thet he obtained 67 parts of high-test gasc : - 3 )
—_and-out—of that 82 partsof refined- a.nd—stabilizedhgasoline,qrhich—cemzponds
- 1o a: pmdnction fact.cx' of 1522 ®* -

) : Tbere was en ageemant an a'nottt. a 3% reduccion in yield when : mb- _
- __Het:lxuting tar mlddle oil by coel liquelaction middle cﬁl_hecanse—of—%he——.‘:mr————~—
-2 .G content of the middle oil. ‘Koreover;the yisld ¢ of the ccal liquefactien . o
- middle oil would be lower because of the higher gasification: ef-that-oll if the T e
- same content in aromatics is to be obtained as with €he tar middle-oil. - e
- br. Winklezr found thai. areduction of 2-3 in the octand number is obtainsd under‘
Mefa@i&oﬂjsmd&m@ad_;—@_@ S

-l

© Drr. Winklerhe.s not yet tested the effect of WMW - B
MMMMMion product; bacausé during tar hydrcgenatien enly e o . FTT
litile sump gasoline is obtained andof a high boiling point. This question is,
however, of great importantce during the cperation with coal middle oil; in ~ -

. -particular when operating in Upper Silesia for the sreduction of fuel odl;

' where sboud 35% sur gasoline is prsaent i.n the gaeolineénﬂ.ddle oilwr the—

axmp phaaa N . & _ , — e e S

' “seme uther points have bsen discussed u‘b:!.cu. mst be ccnaidered during__*_
uhe proch:ct.ion of aromatic gaao..ine., The amount of i~butane is £irst to be
mentioned beecausz it forms ‘but a fraction of that obtained duripg mormal  — T
benzination for aviation gescline cor curing benzination+$DHD.  Even when-con~
ducting the 700 atm., arcmatizetion at 2 lower temperature, in order to prodm -

*gaaolin& suitsblie for DHD with a low zasifieation, lesg i-butans will .be pro- .
" duced beecavae the tmeraxure .‘w snuch h..gher than at the nressdt two-ste,ga -

benz.a.nat:!.ono

& ’rhis is %o be cempared with ths yie;d of 5058/6&,31:» gasol...ne e
of. the benzifabion<-DHD process which consisted of 86 parts
and from which only 73.parts of DHD gasoline were proguced.

We. countered this statdzent by saying that the coallique-

- feaction middle oil as raw material would nroduce a.t. 760 atms - =
—arcmatization not 82 parts. ; —
edl, bat onjlti_jazba,__ﬂomm,_the_% parts_szie_d cnring
" bonzination at 300 atm. 4is too low-a valus, With cur'best
--DHD- catalysts, w®S- ﬁgtu-e—tor—a yield on @ amell zcale test
of 78 partas, cr the same as with the 7C0 atm. aromattzaticn,

" - and with the ca.talysta induatrially used w3 assume a yield

- 'at75 parts.—':#,_-.ﬁ;.; ——— :

It is to be noticed ‘EEEt the qua‘l;ity“ofﬁﬁz} gasoi—.’me frcsn ,
“goal liguefactionmiddie oil is egual to the-srcmatic . - .- — o -
gasolii&iﬁ-om tar miﬂairuﬂ?——p’-o&ming tharefore & Scmae = — T

 what better ovsrlodd_yield then the ama.tfcized gaso..im‘ A
:rom the liquefa.ction miédlo oil, . B




T ~_“E"cm':l'hmr_a‘{:nci,;'r_<>i’ the problem» will~be~mde by DOr. W :
mddle oil from Schelven and-Gelsenberg and - *anning‘b:rgh—pxssm—cxperimmts -
at’ Ludwigshafon with 2 te-{rom each_ batch; and also using 2 te of his tar. _',_,;'_
e —vmiddle o1} and 30 1i, of His now catalysts in 10 =zm. pills. The yield: and e T
T _hydrogen consumption during 700 atm. arcmatization ab Welnheim and Imdwigshatng_f_ -
e ;T-~-f-will again be tested’ in a dﬂ.fferent wa.y ns:!.ng the sams Taw matqrials and. th&
e cat.a]ymts. — %\' B

f— —-— - —_—

: —~*—~—4312_'Hinklar_ﬂ.ll -qm_his_teats_'ith_tne circx..mﬂ.ng m—f T
—— wyseriments-at Tudwigshafen-were—performed-with frash gas—of a-different - B ———
_pressure and with the addition of U.1=U.13 —middle —— :

_ 11 be eéarrisd out for the production of gasolim “with 50% by volume of = 77
 aromatics. The gaaoline& : .
©_toan end poi.nt 165°c"—“d’ stabilized tcww preseure ofaeua; -

=  In additdics, Dr. Winklew will work out the cost of - the 700 atm.
matizaticn for the productien of 235,000 or 120,000 te of gaaoline in ths
___ high pressure experiments at Ludxigahafon. L o

- Dr. ?’inkler—gawthis additional infcrmation be:sed on . his & estss i
The average C on gasification is 2.53 ﬁhere‘fr_tdtﬂ“oﬂod‘éﬁmf
- 4n the total Cp3 280 mis. of hydrocarbors-ere produced in a converter with E
0.5 mls., of catalysts and they are.. diatribnted as fol.m

(’l'he Data. ‘Reforred to "High Presaure Gascline't; S _
Stabilization Off-Gas Kok Includod) L

. 55,34:&5 - Rece.lculated: 2006% by vol, 8% by wcight .

e e . - & 30,389 ©® :
68,7 ® e “250“ 2 " _O%#_H_-

. 64,0 ST '_""-.~.»~.23@7%” oo %8%"‘

= 10.6- : ; B ' o

= *—:J e--—i‘he—ﬁd*di& oi‘.. ad4!oz:bained~89 7% C, 9 L;%-&—a.nd:— I.S—pho:xola. -+ The .
.”conve“?.er*with 1045 mls, ca.ta:wst'a had 3000 lio of middle oil injected into it

X e:ar.nre wa.s*so-main* ained-

that the ecneent-ration rsmainsd abmxt 50—55%, which “corresponded to a specifiz
waight of the cateh pot of. 0,830-0.840. This correspondad mostly “to & minimum
tempsrature of 21»8 mV. and a maximum of 6.2 mV. (40° cold junction). The
514, converter was operated at 25.5 mV. temperature,. ‘which eorweaponded to
—the. ayerage temperaturea of the full size converterssy P
~ (A.P. - 25°) produced’ a better yield and & ‘Zasoline wi
~the -a middle oil, - Th - amount of ¢ is about 25, (aﬁ:.ms om.y 3.3-,000 m3)
- to which must be added sams 60600 m” ‘of eold gas.- _me catalyst_gives at once—- -
> | the propsr cancentration of aromstics (A.P.. of the gascline w52 o =5%); withﬁ -
LELTT L L Tew c“falysrthfatomatit—coneezrr.ra’tion tends to be-ewen .- somewhat higher. xhan
"‘;;Aj’. ~Ig-obtatped-later.s -It is- a.rtificially neutralized right “from the starft,
. =BW catalyat may a.lso be used 8t 300 a:hm. Imt it deter&oratealﬁ tn —prod




-—the c&tﬁ.zaj,_md _npt_ggy its J.ifa--:bs betwaen aix months a.nd ono year.

———Br—&nkler—mekoa—tho—addi " aric i
with low hydrogsn ‘pressure iz-higher-:than with higher pressure :

this canclueion from the difference in the hydrogen: -sulphide ccntsnt in t.h.
. circulating gas and furnishes the zollowing data:

~ 90%-Hp corresponds %o 0. 05% 823 ‘and 71-—75% Hz represents 0'1-6‘I5
BS. (450470 atm of az)o

Sternborg/mc/.fkp

e I T




S B, O.ﬂ, Reel Ho,v.
“Target 30/4.09.

" Beg Ko, 271.3
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I PRQPGEEIT EQIFIG&TIWS mTEE
_ PREHEATER CONSTRUCTIMN AT
SCHOEVEN '

The Gas Boated 'Prehsater for.hopoaedlixpansm Diaonssed o #W o

P

fﬁﬁ&‘sm&point T our Fmtmdgo.

Ba T

__I. ] Mmm&isatim of hsa.t transnis-ions in ths £o8 heo.ted pro— - -
" heaters of ths liquid phase at Scholven gave throughout a ‘vory low K valne for —
-"ths peoond part of the preheater.. ‘A_direct relatianship betwesn the K valnc

' sand the totel caoncentration of solids of the paste -can: be esgtablished; ~The -
: ;higheat velue of K-is- m working with vamcto oil (1o$ sonda}wf

- ‘rho prchu.ter at presant ip dividod anto thno parts, which 1s dc.no
L .. for purely ccomstructional reasmns, since ctherwisze the poor hsat transfer will
T —go over into the- Part 111, (see "EK values of the gas heated preheators
: for-% . _Additional detorminations of temperalures
“4n Parts I .and. III have besn undertsken to determine in what part-of the Fart I -
© does moﬁndthzbeginningotthelwvalma of K, and where
... III, -The change canngot -bs.suddsn and the meagurenent of heat oautuotanoe of
‘the last few heirpins-of the first part and of the f£irst hairpins in the third.
-part will dstermine a valuable intermsdiate point. Thess resulis may be of
valus in o genecral way, and aiso specifioally in the: expansion progream at.
\SchdmtmyﬁnHrM—cmfimzimﬁn_WJiscmity_mmﬁsim

St

II., ) Shonlduebase onrccmputaticns on the loevalusa ofK wewiliobts.:m ,
- wv]ng&aurta«s, or very many halrpins, because little heat is transferred -
4n the sscond part of the prehsater. We smat therefore try to have every where
& paximom K value, since ctherwise the praheater would beccme too large and .
.. the resistance will then became too- grea.to ThomfmAsa?a:al possibiiities
to meat tbeso mqnirenantss—~ — - e )

. eve sv.ch & cmoentmtim is 1n general uneocnonieal; ahould 1t be pro&uceﬁ
- with vehicls oil which is repentedly used ‘snder pressure, heated and distili-
"~ ¢d&, there is always a certain element of-uncerteinty and -<he reacticn space.
. meregver. is unmecessarily overloeded. However, the maximum gacunt.of - -the hot
' eironlaticen material to ‘be- pumped cover muat ba‘embﬁsh.d—n&—m—cmm
" determined on the yield, gasificatian, ‘etc., because hot cizculation pumaping
. ,,__m yet_:,zrc_vb ‘o bo the nos& ocmiul mtor-lmring ccaoentra.ticno o

- (2) Oponm cmwﬁ—thtch—hadonpemt_igg_—L@ of ..o
3'7 dny- uith 465 emcoatutim, _tithout the use of chicrine confirmed; or re.thar




-8 the- opinim hald frou ‘Eho atart that the p]ngging—up 1urc' 186
Dy dry codld paste pAlgs, ‘zhioch also reduced the heat tmafgx_-, praving that -
' 'additiml noans to rolim such p]:ngging 3ust De. rouna.. — R

-*a; ‘fhe swelling 18 one oftha mrﬁtﬁ properttss—ef—coaly -
» others, Ths swelling must bs taken into.cea~

sidera.timat leaat in an effort to redute the swelling scne (see Secticn 1II, )

S R - “.‘he mlling ot the ooal putioha absor‘ 5ot presen “ i
during pixing becdise ‘of dncrossed surfacssy éxtremsly great ﬁmmess of grind- Q
” Mswm ;'gy'”’--Shcnid both—eauses bo—pmamt, 4hat- is_it_a.n ex; ) L

: 3 : in 1.C.I., , even aside - ,

; he - - iy A il "It 4s M—y&tcortain whether_ - - -

. this 70%-through ths- : 3 tbe Line dust of Lurgi which 43 . - )
—arepent to the amount. of 10 to I5% (& guestion mark in pencil), The following - ——

faots which may ‘furnish ‘the solnticn of the-® uholc prcblcm R, --:f*;: e ;'_—_;_5_ R

1. Brenkingdolnofacnbo nto cu:boa ofha.ltthelsngth
edge, donbhs the surface cftho nevly,zdmed ouboa, in{analqg to spho*au

T A1 solids. the high plugging up disappears almost
c@plotOJJ when the percentage is wnly reduced & 1ittle, say Ifram 46% ‘co—toﬁ
~ that is by 6% (in poncilz a qnasticn mark and cerrection to 10%)3 - :

'3, The Soholmpastahaa 30$nmo£tbo fincparticles thnn
tha pasto of I.C.I. (70$ aga.inat wS)o _— , ) ) L

o ’“"‘"Th‘n‘ pr‘@orticn of the finest pa.rticles ‘=ust bo rodnooé.; 4% By
be sutfioient to rodnw4t fram 70 to 30-4,.0% — ‘

e e -

T X ~ 1tisauggestedthat imsdiate cmtactbanadowiuhthsrim :
Kmpp roquss&&ng thsm %o lmrz'y mh oxporinmts alung that 1:I.no w:l.th t'he an.-&-

L A PRy

st anmt of grinding in the firast-oper:
WLWJJ of pemitting the coerser pm-tic
cam:ln aizo, as_is a.lLdm—tt—premw -

- ‘l'ho recently cbserved plnggins np of the gas.- heat mhungers ia
oxph:!.ned By the carrying-cover of tha fine dust, which is very difficult to--cans"
gs in tho“EOLD, “ecauses cns to oxpcot that ahould alﬁ.nmtim ot_exceasiwly

'prohoatar—i-t‘ i

" many diffioulties o]mhcrco

Mcbmw ofﬁ:pmingthexvahe,—npnrbimﬂuw,
changing the grinding, can-caly be-trisd. out after scms time, Should cur ex-~—"
fnl?ﬁ:lod ~ths-new pmhoater could be. reduced 20% ommpared to the
In tho ma.ntm other @sans m‘b be—nsed

——




B —*’—‘——m——ﬁ__... -

i tosﬁﬁf‘axthzrcgianoftho luggﬁngzmo.th£omrtmamm3mp -
= ;bawomlxmdmvhiohm‘bodtoar&ﬁd@%thrmghmadditimd‘hct
A egelg el , Aele o BT- Q- Bolopa .3 520 70 1 @ pa. - -
‘pomﬂmofthohydrogmfmthehoatuchmgorandintrodnoodinto%ocm',__._‘,.U
three hairpins, from 400 to 465°C.  This hot lydrogen is firet added ioc the hot =
cirouit, the temperature or'hiohimmrob}hmaedfrcawtow I
This mixture will be added Lo ths paste after Part 1., causing the temperaturs
. %o rise by arcund 75°C, Dr, Pier sets the maximum temperature of the reaction -
A_“-otthomd:!.unaddodu-ym" ‘bessause hydrogen may readily produce harm at =
- higher—temperatures. Tupmtmhlmmahathatmmnmﬁtottho
mpor;tu.m ﬁ“fiot“beingutimods - el : - e -

b&-o‘btﬁ;ncd—'ithPW& htirpm —axly—two—haiq
-guhoated boomothcuaooaf.‘thotzAEDQL ,
T the f.‘orh.l It 18 beIng dzteminod ﬂnth.rtho touponturo otths ho’c ci..
’*—“cuitcanh.m“dk T ) =
T e Ata:v nte tests v:llI ahaw mther the tenpomtnro oam bs P
" increwmsed without-harm to the- produotion; whether thc_aixh:g process requims T
,eenmzm,mmmrmphgmgsm&hmd . N

—_

- T ' AR - N A silihr heat ba.h.noc is o‘btdned whcn dasﬂ.gning tha og-
e wx'ber w-.h 25 te of paste/hr. S -

el

V. Pms  Ths . poor heat tmnsfor is closoly oannootcd with the quest:!.cn of
PFone or two punps" o

v

R w m suooeod - nising tho cmoentntim by changmg tb& LT
grind Mproduoing a bsttor heat transfer, ane pusp would be sufficient ,, ;’
o " Zor the two new ccaverters. -For the cld converters, in which comstrueticn — T
. permitted mot over ninsteen hiirpins-(formerly 16) two purps wemld still Bs -
" necessaryj cme camnot forescs at pressnt whather ths aboveé changes will permit -
%o incroaso the K valno snﬁicimt]y nndmintd.n f.t u% t“f’ﬁigher velue, p




fac;ﬁ; ' Eesl 800 i0
_Parget 30/4000 =
- Bmg Ho, 2743.0.
PA&MA to 4&2

"’mnasmmrnmmsormmnmm
 SYDROGEEATIOR OF THE T52 INSTALLATION AT = = = =
sczom AxD PRLITZ (Ccadanaed tmslation)

zfuwamtmmgmwmammwom -
- — o?.im of the mtilktféfba ‘dome’ at I,G. Indsigahs&'an:—“fomr_ mw———

mmﬁmww (nottraualawd)o
' mm&mmwrfamrgmmtmmlmwe =
_____ferant 4ifficultics in operation as well as relatively high cperating . costs-
rmnm&cstemmtbmmum&ﬁmowﬁa“ rature
 gven during the autoihsraal operatichs). :
equipping the stall mits gith electrical prehsaters, boomo the pcr&i.a,;vcgt-
mwmm:mwma@__-
. pormers spd the other clactrical equipment for the heating of the prehsater.
‘mmuﬁmzmm&mdmmtfwmmmo: .
each T2 stall. Tho question whetliéd Nordstern or Polits can give up the ne-
wss?nMthmmma&wmeMdmmm%
.. for Polits, - S :

. P . .
4 i [

""?**%ﬁ%*********ii—}**i**‘l’*t***‘l“l**ﬁﬁiﬁi .

RS S

-~

o

mmtmoputthrmghmcmmrumtstc-

= 0.233/53




- . .=
!he acemaaying-tablo azmels ahmthe
_relati.caiship of cross secticns of the different’ heat S

_ exchenger eomsiructioms. 4 500 hsat exchange: is suﬂ‘i— .
~-cisat for Stettin, - - - — el

rm—

: Theinlattempemtummthscmnermtbamdwmthe

va.laascfxarehigher wmhappmatthestartofmmtimswwith e
szaller converter temperature differences bst¥esn inlet and outlst, ant: j.t ia
a&viaablo »a hs.ve a co..d gas :Inlet ne&r the ccnvortcr ﬁf.a.ke. -

Rgeheater emtemphtad pem:ws singing the systew to
ths tmemtm with about 450 moo k¥, or arcund 500,000 X cal/h, may be -
g : aid—oZ s <rans cmr,—md Wmim ﬁtupoar—_

ostalyst, a heating o of the feed mix:um of wo+ 20,000— 25°C may bs dams.,

IXI, ‘Ehn ‘cooler mmst roam 1,300,000 k eal/h e L ST
= - cﬂ - N . .... - - V"-l . .

Thisvillmnmasurface ofF
m&satarrgguimntsams’fé

- ~ Scholwen has adgpted 3470 coolzr of their ovn cmatructicn with ' : -
tcur bunches of tubes end six-lccaticms, ccrrespanding to & surface of 130 & rg DU
. The vswal distributica—in Scholven:-1is with five mnits comected in are spot. .

- ‘Qae system each with two bundles in six positicmms is sufficient for Stettin;

‘o its total surfaee is 75 =° each. The structure 1a arre.ngod in cight tiorso —

e .,—-»v-?zpszzg—and—pa-ehoater. : —
S -langth including 208 additim for zum (eat:ls:ated) - 120m
Average temperatm N _ 1509

) Gas volums e e T 285%3




| f’I‘a!imd might (fy"

N T >
= I - .
. . .
=,
~,
'..«.._, ) =
— o
R o 3 L]
.

b

' Yelocity in the 500 cmrtor {empty} -

e _>:__..'_,° .

T the _oa?ez'zhase wad i;he—‘bfen‘&s . :
Ihs circnla‘i:icn p.pe is xmde with 9 mo diameter and e.cccrding to cmputa-

‘I.‘hs total r@sia‘bance of th@ stall%

— ums“rd.e*at:.cms o.t the hoae thraugh the—cmrﬁzcmaaes—i'c to 0s5 atmc o

Ths *'es:.stmm of ‘bhe Ee'&t emhanger_is‘primrﬂy a hydrosta‘oze res:.stance

o ,,'-oicm its msis‘aa.noe is 005 m

"Pipe and preheator )
Comverter .
Haat exchenger

—

-

| Ciremlation pipinﬁg— — -

o - :._}?re-pms q(co:!.d gsso}

Tortal abont.

o ww pnnps m‘themfon‘nomm :!.s.id ont with 20
amo d.iffcmeo in prcsam° . I

. f co e T
. N . “‘_/"—:- -, — . :7 A
- R . . . . . 7
o el e e e , P—
Ee s 2 el
.- -~ -
- - R
)
P —
— -~




captcity of o:!.rcula.ting p@s
with P 820 atlo =

) meor

o /’Qunbar of etalls f o

o _ Qimsi.on of ccm'ertar
. Bea.t exe’hmr L R

-k

S xemperstum of_ceaverber j.nle*b

. 'Tezpetature 3 ccnverter outlot B o ” - ‘2’16" (270°)
H'eat exehenger kgooﬁ./ltro kg. feed. B ~ _._2&

, ' ;__ Emahhydrogen norm.l aB/h - 1000 ]2007,

,.;_,,r:eah Mﬂ—‘ tonaxim - R SR eea~»-»~ o
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TQO.E. P.eel uoc 130 g -
- Re’smmTao Qs puges—ﬁ:.-

: .“339 ‘ : Ludwigshafe"z, Octobsr.s 151»3.

.- RESULTS OF maes scmmm.:-mwox ,
" OF HEAT EXCHANGE OF PASTE WITR G
LUMGSHAFEB, 1%1 | L . | A =

o - - -——It m_banni:sdkf_Mme tj.lae to have the ‘r.hruvput o:zrng
.. - -the l;e-t.nitmer Silssian tnstaaj:zrbion—imrmod—%wsasa e -
. edld paate,*which would represent 2 pure- cosl thru=put of 0,59 keg./
inczsecse mmw_ﬁmww
_ - of this large amount of paste would mquire R
' attertion, especially _after having arrived at the conclusion that ne_ - .
substantmly—m— T pmheamcou_d be constructed than the Hordsisllprémi., ER—

“_—"““'"' T ""here Were at mgrtwo—pnsstbml.i—aiea—te—be—wm‘iﬁmd 30 hs&t

x.p the required mnnt G’M LTl .

- _——j 3:0 By the Kov-ds‘.;em zmi'.hoc‘.° o _' R
T T —F;guw 1. reoresents’ the Hordst.ern s‘ba.ll schems. The incoming=
gas. is heateu pracr,i(:a.lly %o the rsacticn temperasure in the cold path of the

‘-gas “heat exchanger-and- added t6 the cald paste when &t ab s

is thon heated %o the” reac:hion temperdbure in tha succeeding hairpins. Wers sme .

.to heat hy this method; & ‘preheater would be required witk 45 asirpins and -the —_—
_— reaiatamem oﬁﬁthe;prehe:ter alom would_amount to La’cm.xdth S0 aairpins C IR .

T The hes:b requirszzsn‘:.s with &70% efric;ancg_amzld_ammnﬁ to. o

beloékccel/h _ st

[PURSINI

' The thru—put‘has in the meantime been- increasad in Uppe-
“Silesis to 60 te/h. and the humber of hairpins had to be increased correspond- .
- ingly to 50, Even if the insids dizmeter. of the hairpins be increased te 0O T
or even %o llO mo, such a.&arge praheate* beccmes impractical cf const-ucciono -

i ' - T - - The Beccnri pcss:.bility, shozm in flgure .- .,cnsiotea in
 ~—~ haatins ‘tlg._,paa_‘vg; . _Iri‘ the-3ame marmer .as has been- successfully done. Zor over ten
. _years with thebrm_coalfpﬁa?i ‘&t Leuns. Feating of all of Zhe paste Lo 3329C
: 4 OTY -8 alx; ., This showsd 34°Vo require & relatively -icw -
neat'commption or az-cu.nd 6 x 1 & ¢ a0l ffi. - using @ proloator With 26 hedrpinss—
--I% has, howesver, beesn prericusly knqggh_gnd confirmed by the large scals experi-.
. ments here that paste camnct be heated in this way, bpecause of ths swelling of -
: ~the coel, 'nhich begins ot mbout 250%; - The heating could oniy he perforzel UD L0
“ahoub 259—; Xy usiag—for_instu.nw only two heat exchangers, whick would-howayer
v—v.gake it difficeult to keep it sufficiemtly fer belcw the danoarcaa tomperato:ra.
" winile the heat exchangser is sbtilil very efficient. This methed cf Merrupuwd -
““heating would hg:cm grea.tly incresse the required number- of hairpins and this
will greatly ralsethe resistance of the preheater and-inersz2s the heat reguire<
: msnts by abcut 30%. This method therefore could 1ot be considersd for tne—higi" R
mqupaw- suma.mm“ﬁ“ oa—,‘pﬂﬁ‘wmhe bigh' . o . T
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T <

- Fe ’.’zé?&according.‘.;r la:iq ozzihz mstaod oi’ .:operat“ on for P...':.its;

shamiﬂ Q,gare Illn»”:.n vz’nich e foT‘cwmo acwantagas 34 ?ﬁrwz—are

_.ncogporated:

le—The—paste:ia_hQMheﬁ exchangers bn"c with ‘8 lomr

s c:mcerrcration of’ frosh-coal than would prevail in Method.2. It was ~asgamed

~ that- ﬁMeL&eel&coaLmtem_thh@p&t&tne well . knowr heat. exchange
difriculuies will be overcone. - o : - — . .

D ' 2. The deficieney in the fresh-coal was- eqnpe’;mated by means —
= vof. the#paste of a higher concentraticn in the cold path of the-prehéater, that -

TsTT7 i 4s with the high temperature difference of-Method-l. Both streams.are mixed

o f end braugm to the. rea.ct‘lon* temperature in the hot path -of “the prelieaters -~

.

T i the pressure dron ol Lt Jrho esmemqﬂ_ﬁigh thru-pnts will

-.¢‘-~s REAY - FadR B0 -LhL

bacome possible when the hi@ resista.nce has baen overcomea L -

T ——

b ST The Drehea’cer =TT require 23 hurpins, ‘the. pressnre cifrex:encc S
S t-to 28 a‘bm, -and the effective heat remxiremant will be a.rmmrL S

8:1 aca.l/ho T e | R

;'-——W —"h&me'bbod—mm,aﬂ-ed—& is- tﬂe—s&me—:mp" ple— metbod —

mmbered 3 brsb the paste. in the two streams is kept at the sams concem.vationa o

“— - Mith tb.is method of oparation Lhe pr‘e*nié’&er*murd—hmmable—design witk - -

‘ 35%3 hairpins, Jp = '8 stm. with an effective hest requirement of 6.5 =
T ~~r-~4 kecdfw— The large. Beale tests performed here have sham it torbe wrcnb

‘and f‘ael oil than when woriing for oasolins 2nd middle oil, ‘and primarily. for .
. the Peason that the paste would carry less swelling materisl by carrying lees

fresh cosl with recycling HOLD. This method had also certain advanteges on

.the low.pressure side. of "the paste with respec"'—to th&mting»up the oum;)z

cmpa.red m_‘ab ‘the m;tz‘od mzmbared 3° R o

S ?he local_large scale tss%s__hac; mnﬁnazw tecnnieal objec"bive o _‘
L -—to clariry r.he cmestion of hsat exchange. It was & thereforo aar“.ra.:'xgcaar in su.h S
S a_wax_askt.o permit operation by %‘.ae_methodj er*l,» o o SR

T : E _:____F"gurs—s—shwfhe rﬂ‘atfons o “&he hea" tvmfe*~ 7 *'he a.argc
s5Cal8 ."I'L-c. a8 o.nni.' rioh the el _"‘ 7o ---»c-- -'.-. '

“‘”vpper Slleeisn imstallations . - . .0 7 , A ;: —

;,v,ﬁ_?igme_é shcv-s ‘hhe cha.z;ges ©of. the &'-.'e.lue& durmg the exsarimnt. T
3 Ia II._m ~combined. - The curve for the total hseat trensfar is ab i%s iowsst g '
.and trodiacez no averags cwrve bacause of the relan*ve..y high radidtion lossss of L
the piping between the ..ndividue.Lheat axehangers which strengly affects the . . .

Ctotal-R-ralus, while nat - i.qui@aLneat_ezchangars .
do not hawe theae rad.ia.tion losseao P . ) e T .

We may—in genemcl cmider tlge folloning as- being setr.led‘ . ____.".

ST "f‘ l« Theif‘(‘valnes are~ra.ther high at amnd 3500 tm pa&te )
L1 Wmm T - L " T




R A e P
-

2. Ho lm*ino of. the X valuas, has been fcuna &t the ond of

test. Tcwm'd the closs of the experiments the- cperat:.ng cond::bions—wers ths

sems—as—initiailys _ 1 . -

) R 35, 'Fhé value denencis STy atrongl.x_upor uhe \.cr»cermati
T c.; solids. . Thnse rela‘o:.ons”bip Trom- t?ze conéantration—o'f“the"reshm is*emetafxy—

epp“&_rﬁ‘,‘*ﬁécause, aiter ali, it Tepresents The Swelling substance, The LiIr7 oil
_ pumps were stopped for cné hour on August 233 these pumps deliver the film ai..
‘necessary to produce the leower cencentration. The concentration increased
snddenly from L1 to 51.6% solids or from 34 to 1;5% of fresh. eoal: .. .

- ”igura ?o -The K value dropped inside’ that heur fv-om 3(}0 to lc»o,

ma__lmh haanat. bécome pemanen‘b and_ons can antuﬁ_oate 8 further dropf, -

T ﬂFtus p"esm @Xfe-ence, Figure =P also rose smidenly f‘wm arcund
anoar“r“—b I, ——° e %

- C e

T AT * This uninteénded test has furnished ‘the proof for the strong
dapendence of the K values on concentration, AfGer-the film ‘oil-pumps wore avartcd

again after. ene aonr of rast the ‘neormal valuas ware agaj.n““o*t'.einedo fal T ‘

QWAt_tha_end_o.t_i,hé:taatit:na—cbzmmb -

e ““i’.ncrea.se& ~to 57% solids o * 36% fresh cocel. The K values dropped from arcmndr 300
$0-120, but-assured e.gain ’che»—fomrme»when -the - im&ial cmc;en&:atiouez_:&-_._'_ .

.+ -« dueed tofol%solidso o . P

. ' Eigure 9 shows the cha.nges ﬂhe—pmssure‘dﬂ’erence in the heat - - -

ezc"x&ngsr II° .and I: during the high concemtration run when-ths concentration was - -

.. 3increased from 41 to 478. Not only did the sbsolute value inecrease fram 1.8 te
' . 2.5, but & lecal plugging-up in the heat exchanger could be suspected fram the
. T - recerds of the differantial pressure-indicater. —The records are -the sime as- ——

- obtained in. the level mgesurements of the catch pot when it is very greatly loadodc
Fortunately the plngging was overccmd the moment the concentration has sgain besa -
reducéd., The normal values for K as well as the normel recording of the pressurs

' differcnee lead one to axpeét that ‘the regensrator was nct fouled, at lezst not - .
very much S0, This however will be determined by examination of the wdt, -

- “‘““’“—*—Ma result is of ths > utmost—importance.. _I5 iz mob al?&y& _pesaible .

%o maintein the - dssired paste -concenmbraticn in iargs scale operztioms and mmtioéw ~ -
of-at least 1% are persmi.aaiblec' On the gro:.z:ds of those exne :_gents we m_y cen«- ’

cliude that one ean werk close to the Iimiting.

-~ found %o b *“*a:tingls"hmml In"the pastc "*‘-‘:"‘:TZ EO

f“ K ?alue of.‘ thc P*-ehea.t-cr

"’igu‘e 10 rem'cq‘ces a.ga...n ‘the Pioures fo*' tBe n*enea..e-z’ﬁ T e

T "~ The t.hiaﬁ:as*e is- ‘*eatec‘r—to-’*‘co" in Pari'r i--T mm pasta i.» e
.¢BC° in Part "'ho to*al Daste is hezted te ¢,,5v° in Psrt IXX. .




i‘he fel_lawing K valusa have baen ab*oained rafarred to tha cutm. Cme T

o conc@utra ion of al%z o _‘i,;*,:"f; R

T arb I, (B1E) . shew 8.5 kocu/ﬁ,cha,_wg;_.‘,_f»_,~-._.'~'~5§"’

Part*l-&v—‘—‘(-SLw“)“ SRR .r:“_._ - B 398—-”—3—*_"___9,, A T o
Part Tif. (L5%) RS = 2 e

—— - [N

Aftcr the ccmcentration of - the thin paste wos increased to &7 55,

e —' L lo _In Part Ie, where heating is-done to. aboutaeo" that is where -
R — it does not extend apprecisbly into the swslling range, the X: values are not groatly
a.ffected ‘oz the concemmtin..,_ale_are_thereme__h_ig_’ ' : — T

A 2. T‘ne Kv&lne in ”e.rt .J.. is. lcw; the mlliztg mgaj.s erﬁ;lrely
inside tbat partu ~f_f_

e

T '-‘f-~3. Pau-t ~In-—13 outsids_-the swelling rsnge ard th& £ va.]nss are
Again highero e . L n R I,

‘l‘he ccnclusicm m may draw a.bout ..he preheater iB that, the ttick

taat the actual mll..’ag ra.ng_‘e*sﬁ‘ould*be bridg;ad aver by ‘the additioxf of thc -
stream coming from the regenerators.- This range is betwsen 3C0 and 360°. 'mio T
mothod hes been suggssted for PBlitz and has besn found most acceptable there.

It .aa.y be that the work in Sta"stin will"’élari!.y thia qusstiono

o shmng tnat ths reggneratioa may.
- — - pagoline and fusl ‘oil:— Por-an avers;
converter feed, the heat exchange of a conoentration of- ld,% i.a certainly

5-ang-Lt-Ls Lo bo Sxpectsd tist 3% concentration wiu—offor»no—dﬁ —

Sha . ~ d
. “Even paste w"t.’zz So% can. be nsed\if care be taken: that the tempe*at.urs in - :
—~—*v—-th9ﬁpmprba‘na{rbelcw IE5© exsd“the velocity of the paste is xept"‘bél“ow I 5 mf?seco
S by 3n__ta,ble cho'ice Of pipfng T T L A

o e

ﬁigurs—n— shozr Wemasny»of this proaossq -

i - Barlier tests have shown that-the largc—.expendﬁture-in—cap“{ T *
zwmmmmmamummmu&wuwmm— e
is -holding 4tsown against the lower expenses fcr smaller preheaters with correse~ - ~‘:— -

cnding}‘y fewer hﬁmin&ande. anail cooler, It reua.ins to cocsider tbe cun'ent~




N~ “‘Se wil.v. consfcler an’ nu.m.avl“a 3%&13: td:bh a gas he&.‘t—Mgsr,

“in Jmich case the savings in h@&a will bes shown in Fignre Xlo ’ g
- %&tb—a—cost—of_heat_c*_&é_ntgo[m_kaala,jhe saxring_x:e-

presents & lewering of the- ope"atinv cost of around 35 Rﬂ/kr‘svall—ﬁth a -
. thru-put_ of only 50 te/h. - . >

R F— ST

The cost for water will also be lowar because if the neat fc‘-.

,hea.ting is 1ess the requirements in coolling water will be- correspondingly re- -, .
"~ duced, This saving 1z small however—in comparisoxr with t.he saving in heat and -
-ie tnerefors not ta.ken i.nto ccnsiderationc e _ 4 L

- - - — - S—_— ..
t.o z. (stg,__u ) x _42-x 8000_=..1,350,000 mx/yzc —

— - d81equally impcrtarrb however, tnat—i:ubhe ma%hod .tor .
gazoline and fuel oil vthout - pasts regenof“tfon, tha desi@—mmimt be_madc_
: for- a 3 unit stall, - not to mention a4 unit- -stall, wi without adopting still larger-
' and complstely untested pipe sizes. —A much greater mmber of stalls nmst bs -
—-'.—,buil‘t“b(r“?each a-certain-yearly production. R R

It remad.ns only te brie"ly cona:.der the o*gagaure differeucos -

2 e —

S L M.,,,W,Eigum,lzﬂmpresents schematically tha sta.ll arrangement. end
-.,‘the measured pressurs. -differences in the large scale experimsat in comparison
“with the calculated values for Upper Silesiz. The two streams are arrangsd in:

- parallel and we had to take into consideration only the higher value of the
preheatsr snall-mheﬁ—calcuiating th& tota;l ané—the lower vaJ.ue is theref;ore

= ~enelbsed*ixz parenthesis. =TT o N T snlomm e T

—»-—\__'

e may add the fiﬂ.low.ng abe“uﬁ th%_ tne‘ﬂ:vldux:l_pﬁr*sm"m

L (a) } valus of 0.07 is calculated for the pmhea’ter in .
e ‘Leuna, a—value -of 0.04 is used for Upper-Silesia. -

: * 16-0£-0.07 irdicat.es—a?—ﬁxst—ﬁbmm

- of abcut l 5 @@, - - TTTT e

el

for the preheater ‘of the thick part. It is however
~— Tl i S ficult-here 1O -subd ,rect the part con‘hributed by
. ... the piping and by. the _first hairpins, where the vis-.
(RS -_.gosity of thé paste is-still very high. Homvar, e
— ___mﬁsaum_mmmts_ﬁs ‘well as.the Kvalucs R
e “of this part tell us that the thick peste probadbly
i _—w“—mshou.d —fjbeheated to.s0 high a. tempsr_atim:;'“

= gb) An_average crust romaﬁo of | aevera.l 2o -:..s cemnnucd

—— T .5.!o ’rhe maasured presanre differerce in the comrerters ia
N pzéﬂaril; a measuremnt of hydrostatic pressurs. The surrent welght of the . | ,

. converter convents is moasured and -the mords ﬁ-aquenb}y—load:to valuaole— e

.cm.clusions of the operating'cvnditi‘om at wtime _ f—_“f T ST




A TN

conduc- economically cnez-e.tions in uaunit stall wiﬁh\a—higher thruapu% and
relatively- mn 1:»:».@-.11@:;#1;51-,a S = \\ ———
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