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S 3U 8 I 3J  X »  f iB S  W k LO W Ld M ?  O f IM K O fA  L i m i t s

.Fart X*

yirmsa dftfstss o» i f « s  oitixso.

n m m i o R .

Tue iaprevesnsat o f Dahlia lign ite  as ft fuel fo r dome* tie  • « 

well « *  industrial use baa boon the subject e f  such concern to 

those intimately connected lith  the wo I f  are o f the state. ! t «  

potential value of tiite fool to the development o f the serthwost 

has long been rea lise*. Xt ie for this reason that the school o f 

ut»ee has been so actively anaaged la » todies that w ill ultimately 

lead to the solution o f thi# porploxinc «e well as in tereetia*
r

9*0 Meat.

She late 0eaa d. t «  Suhooch (1 ) asd hie assistants worked out 

a 9*00oas for the osrhoalaa »ion sad brj^uettias e f Dakota Lignite. 

Duo* however, to economic conditions* Idle presets hue not been

commercial! *ad.

within the peat few ywjuse* the school o f Miaoe* under the 

aetive direotloa o f » * .  1* f «  Oa««er# has attacked this problem 

from another point o f viawf namely, the improvement o f thte fuel 

fcy the direct removal of a U w m  fraction e f lte  eelelure, i t  was 

realised that any preeaee to he successful w ill have to aiaimles 

the awake* o f eteps retu irai la  the processing aad» likewise* i t



•II

meet not involve too s m i  a « « • ! »

XU revie wins the literature it wee foe at that Fleleeaer U ) ( 

hod developed e process whereby Aaetrjlaa brown reel woe driest 

successfully by the wee of saturated k&osat at elevated pressures* 

3iaee a eoneiteration of t ie  underlying priaeiplea of steam dry* 

lag. ihdiaatad It# possib ilities i t  wo* deelded to attijr this pro* 

ease with Dakota lign ite*

This work eae f ir s t  started st the «aivarsity  of north Defeats 

during the peer 1986*39* faring the yoar 1939*»ao the work ess 

eeotftaasd at the university of ttdnnos«ita by hr* Irvin Levins under 

a eseparative otvaamaat reached by Jr« A* *« Quaker o f the Quiver* 

eity of north Dakota and £x» C» a* Mate of tbe University e f 

Mlunseats* the roaalta e f this study are to be feaad in the fear* 

aal ef Xadaetrlal and da«ltt|aeria& che*istry (S }»

The work during 1939*30 woe limited te the development ef aa 

apparatue eulteble for study with Dakota fuel and te a detailed 

study ef the neehaaiaa of tbie proeess* As s direct result* only 

three different Dakota lign ites were studied*

Xu outlining the werk for the prebeat year* it  woe deelded te 

extend thle study with llgante fres other deposite within this

state* The results e f this 

thesis*

study are irted la  Fart 1 ef this

SI FKaXKMfdh 

apparatus*

The assembly e f the apparatue deed in the present Invoetige* 

ties is  shown is  Figure X* a gee fire* boiler A woe mounted on a
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fooofcip I t  toft toft*

ft of ffoftit ft ftto m m l * m  o f  ftoop tooto 

So M ills  otto toot oooototoft of «

tow OftOOPO ftt tfco too# ftOA ft SO*too

to if  f  foot to Might# ft#  top 

9 111 9 9 rn I m 9 111; I p 9999 91 999919 991
oibjgL iftitfliiH jf #4 fi o ftllfi ‘fitftl' 1 %Wtffctttl ftft 1 Wf MfaOftfftjjflt

« »  «  8 loot olotl of Ita tM ll ftttoft

tflftVOOIk ft ooft ft too too 

too# r®i#»ood « oft it#  mmm
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tj.oo.M fib#

otatod o f o Kootatooof 

t U « « l  to *  o#o» 1® foot *

JMM>© 9d $ ?£{$ ttOKtHOftOt09 

v WmJfWS?1 t* '# ffw®* www

ootoodtog Wmvmmmmv oo

tb# 0*9 tdofopotooo ltd* jwo» .

to# poa*4o of d## 90*0 H «4Ua<  

n i l  10 pmmrn of m l *  mo too*##* 

ti»# iaoifto ood

*99 to**®* to otaa tolooftty noto *11 

n r  too* a lstu s  of tor too ->#*X ooo 

odd#* «»4 tuo dooft olooodi mo 

« * t U  «0# pooetdlod tho 

M id  to# ooftofovod too 

ootod* ootdhdt ood too 

Of ylottttto too «'

OB# «t»OBt tHO tOOlOOOd

boid to tlo  fcuratoo toot «oa* 

800to9* opoel >ltf dootfooft foo U&atto* 

18 foofc loa« wot 10 foot hi ft*  0 

to too fjuNkooo mm  ooooodod mo  

•of o f too toot* Aaotfeo*to tuo

OOtOttO Of «t© tootiag vooo postotorod

i’O uloood oo the gootoo 

•utoU# tfco M ld i * 6t. 

WlflKO It  I tootio* 9000 OBd It*

■dod of tt® H a t  of Idottloo*  

tod 08 JtOOOd# 0090 ooo 

rams ooo to#a koyt oloood 

toottod t o o  ood to tto

* ft#  0*8 OO# **»#» 90»

9 dotoooftood« 

roooodlod thooooootoro o« 

aonld to toftoo oo «  aoooB»o

o f o f too toooiid y*Ofo»td«l» Of ddffoooot tidal too* fto

9<vobit# of tfpfoal tiM SM  tooto, oolog ttto ootbod* ore dfcdOd to 

ftdooo 8*

mo 0900 Of OOOB OO tto. «M»9IKM»0t#9 Ot-OOt OOO 0«aol to

180 00090® to090* fto tO*tti 000900 It *090 Of t090t«« «OUli * * * »  *•  

OOOfOtOd f 900 O 010910 p9»]N#9tlOOOltt;r tOtOOOO t&tO fttOtOO Odd ft#  

too loo od 0900* to 8*909*1 It  ooo fo«M»d ttot otoo* «9tod Iftdotto
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«w l»
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tonvn* « t « v  tun m s  *»« otntontn
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in n p i » « « « l  orient** nan too vofnnn « i f  f e m e *  M wmni 

that o f tin oontninnn «•* ttoft o f to*

nan o f too Soup* m u  Inna 
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ijoft M « y i « t i M  nf too 
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o*o# on# token no toe v*l» 

nan nest » ! * • « «  in «  to la  eotooa •*«* 

$•****• efe lasting inring fooooooinn#

ami toon •nvefally »looe4 1ft to* eeatto o f to* *•*# «*  in toe 

rnttooinve*

stmootonnk to* non on* * «* «f* llr  no* 

t o a  no* iHnnaiafft oeoeveito to too

oftfliM l onlwno »n* token nf toe tkklk 

neealt* one* ettotnoi*

aetoet |not a«#eel*#i*

Ike iifforono* in  vtowte of to* im# ••for* *»* !»*•

eeeeftn* ««to toon enU nletet" f lu  m U b  of tot* tiffenoeoe to too

o f okniakee** *•* ft* U m ts f
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l* ft#  •%##* ftfarfta® ,*#«*## ten® ft##a eateadel to it,fa ll#

tmm M t i  -11### «»1  .cfi-vij* I t  *w# fewaft that t i t  Uftftlt# f n a  

tt# «#  deposit# ft# a#t * # U  aafttftft f«*  ftffffia& ty till#  ?##««#«•

ft* «a»aia*j t# »t »  *»«r# 

i i p i i t *

ft* f##ft# IkftVO fcMft
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la##®### im ###M#ft

ft* fti# * «# »it#  of

##afti«ft«ft » m  «tftMi 4#t#ft

«•*##*!»* to# iftftftftft of #htfftateft§ft 

»  ftao*#tt### With

#aa M a t haw# t**a n t i f l e l .
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»6 oftlXooXf# Xooftiifto 
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t i l *  eh* Rita® oeoofo, Moooooo* 

ooto ttft* l l l f f  tfifcftft 
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«# » oortofta o lio * aXoo* It

i le a l** otto «  oo«rooftfttlftX mbmoption 

o«* tin* t&o afttttto* of oAX

t* i t *  XtftftXto wooXt aatoolftXXy t»«i I t *  tout!*# vftXoo*
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ft#  44«00f 0# 0001 1 

40800 U )  10 00 f«li#W0l 1 I « I m  iMlitttf tmm 
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to «h« t*y la  «  s lab it•B4 1H000 •«MMnuf yl«404* bucnl: 
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»k t«l waaU 4i«| lM « Ik* ««!***•
*04*#04 «00 M O*Ht«ftUy «4»4lt&0« *00l|& 
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«4 0i0»ttl«4 yttMMMUNMI « »  tfe 

IM i  »t«4y 0*0 JMMM00404 1»

IM ««»•#*l* a*#®*!las to 

la ity  f« 0  o i l  l l* «  v0 t«y «
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0004 10 400 0S00*tM004«l »O0k 400001 
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a Aftt Hi n o  to*# o f otoo# f l t o  «#»

etoav@*& it to  *fc« otto#too# 

ffait# a HO# ft#
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t  to tt# t#tio#t **•*#

tot#

its## pAs-iot to t  %*ot 

##S t**a  olftoia# *Ai**# t# 

,Xntt#4 fey tail*# §• ?**.#•
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<ift#ro«i osf Arytae*

:;ftftloa« f f t  ftOforOttfti
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la otfeor »•**# 14 4* (4c

4» ffto ftotofttar## 14 ift

l « U « »  «& m  40# roioaftft pomoft 4ft

pmvimH mt maintftttilft## ft#

fftrifts 441# f M M  40*4 tfc«

fft« forotloa ft# *ft« oaftaMAlea y«rie-i

f t ,

fftftfi4y «ft4 oftlfttor# ftoatftftf of t'a* 
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ilolftoftft ftftrlftd. Oft tin I Olid ft# 
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of* fit•  i m d c w  ftftft 

the Offftttt Of l ie  ftftOOfttti
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04 fftft 4ft® last4a«

*
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folftfo ftftftift taboo* f&ft 
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fto tfft ft# 4b« 004ft# rooftVOA
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l i t  to S i* )*  f t *  t#ttp#i*t#il L f  tb# •o|#««MMltO OAO fti#»y« MPMM«

U S  « • « » • • *  ••AttSOAfO lotto atla* tte*
'

mtmlmlmm in  tbo t o lU t  of tb» ootoel«#e

tiiatAftM i of mibU I M sm tb»o *ooooo#i»e tbo wwbot #r **yia«#

ft*  M M V tl of m*m*y M t  boo# «*H #e  *b# ooteootie#

! 73568

«b# 9*ooonoo o f tbo m «4 «»m 4 

amy b«*o poor»A««f tbo



mm

l« t lo <  i ip m ra  tfea Isytuc to afeaat ad# feat ta* yaataat mm  y«srU|

MtiMtou ia  ptooMta aaaooA fey tfeaafeaafeat* yaafcaya «u© to tfea 

i‘«aat<*i at tfea ocmdaaaata*

oloana H X tei* tfea * fta  o f tolojta® aaa afeaaeat f «m  ttoa a® 

tfta** I t  warn fa«o4 tfea* «  tfeovft patla l fa t talaaaa | i«U fd  0 p?a««Mffe 

af law mtmmwm  aontoat*

Saolias? MX&8&.* jmoaaga a f a i* tfct®»«fe tfea aaal aaaa aaa

foaot ta aaaoayttafe taty t lt t la  tfattftai fttyiag* Afeaat 0 iMraafta of

not* taro aaa mamma  aortas 0 fcemr# of •atatloa*

(^acaatatiU s tS B lk S w *  *■• offoo* o f ptaoaaaiaf atife

wartaaa aaaooaiaratiaM of epotatoa aaa 

I I  afeara «iffa»«aa 4tlatft«m«l of *ba

ffea artgtaal Siaaftlay oaatotaa aaaotata# a t anoaaatnatatf 00# aatar

an# at lata# tmw aaaa mt

•totta* ia  mmpm*U*m%* m  ta 

la y  awalataa m m  aaat*

IhitaaPR VP *« *-»

Aaf Salta *««atfcty of Hat aatar* fa# 

•at a f ft a lly  f « »  tfea «aal feJt faaaaA a

of to# yroduot afeft'*fe yawvaatat trying to a law t#«roa* Bavavar*

tut# aaattas aaamad ta aafear 

avaaoat tfcair aoatotaaaa ta

Laaata fey ratting attfe m.

aaalaloa afeoaai tfea «r*a t* 

4aaaa tor aaaa tfea tatfae*

yraaf tfea lodtattaal ia»y# afeiofe ta* 

voatfeattaa« imtpm o f tfet# Uaaftta 

crfetofe aata ytaaaft oat o f toot* Aarias opatttloaa Of tala aad feat 

oaaofeiaa atooaaa Itfttla  «#«* -illation aaot a » « M  o f taa aaafea*

•fean tU ata  oaulnlaaa vo n  u*o* i t  * • «  rua* tfeat tfe* 4«<s*«« a f 

dtytois ao« naab araaliat aad fea m f m  a amoptloft » « «  laataaaad* 

..ifcoaiaa, tfee ytotuat vaa af toot yfeyoiaol atraafftfe* fba taaalta 

ifot toaaa aanartooata ata talmjlataA la  'IWNMl 0 #

a aa&atftatatia* a f M fc f  do* 0 iatiaataa tfeat tfc* feaat taaalta 

aat i afetataat la  aa^a^tiftaat $a« 41* la  tala asyotiaaat 10$ fey



*a i«a t a f ftaaftftar taaiaaiatai » »  tta ftaala of tfca »«v  #@«i

•• •  ftiiataft «u k  aa •*«■& aeitjbt of ««* «?  *«& ia|*«t©d la i#  tfea 

oatoolaro# fhm raaam ag y^dftaat baft 9*m groat-oat pfc?a*««l otraa«tl. 

m& Jtoaast stoiata## oo «**«**• Uft$| « f  a a? of tfca fNMNHHMaft U p lM a *  

ft#  ataatt ao »«M »tloa  va« 4 i  s it lf  ®ro*t«r tba» I i  tha »ip «v taH t«

a oar a tl&# arlftittal. * • •  «••&*

tfto aosftaaoattoa aaaaoft i f  

aiii* t&» atatut#

** *  groat** Ibaa i «  tia  

tratftaa * * »  ftotafinaiftod i f  

ftla&a* f ia  jfcfftftaal «9faarftam« o f too

a*t*»t of tfco « U  peoatroAKn#

MVfl

•ftftaai

to*

tHfstsok p»of jtflKis of 

ffto U o a lt i i  « i « a  Ita

to  9 fifof*tifti fttftaftfttft I f

taiaaft attft ptaaaft i s  *  two 

aao&faia* fa » paoafta ftf 8 

to ftatarolaa i i*  bawUittS 

tfttta ft faftalataa fti*

m  ftoait* *«# in# to 

otoa whoa At oaaa la  aaataaf 

tloa ftato *&• tool *««# 

.ftfcnftl ftMtfttftfta Oil po»a* 
onratoX to lift feaftftto&

bpofeaa Ifertp IftlifttlftA tfta

«j& sub m m  Fiiwmmn htmitm*

toom ft *  aaftooiava* van taataft 

ft iMwaftftfttftttra ••#*01.« was Oft* 

$ow tow not at** to *n4 ft»V*B« 

ft taob im p» oar* fa# ftra-ft toot* 

litlaa#

kta ftf p® ftftfVaraat mtpO0%n<mt»»

ssaaoo

A aoaaiftoratAoa of ftH o ft obowo Abe* m o n llm t ••« ft#

•it«lA *ft « m  oauioj .o« mao la ftftMMMftt »ft* tfeirtaaik

•ad oaftMftoartov poottfto at aantiutoa Aaftt&ajr anal sloe ware oaaft fo r 

a «*•*«• of ftft faaofta at mm  aaai* lit  i aaftaaaata **• r aaaraft aa tu  

tbo ra&Moo »arlaft« .wraftlt**®*? **® ■* » *  **>• ftfaftaat f « n t » « l  «o »  

otioeieod aad «raa ftriaft «a aft«rfc aoiatoro* fu© aarfftaa af •** *»«*• 

a»o aovarad a t t i  taa oai&taaft aotarfto* airoafty rofarroft to#



n s s p n iissr
* « i

a*?* 99*  juumivt
t s i s pt o
* i » *  *9t

* S 4

?«blo ft*

iST
<Appe****«o

S r< H y «le
•APSHM*

on. -if %m aaaruiirifta.

------— r ^ jgx s X  "»

ftp* *At«*
•

fftfti
♦ .

* ob eo * Cboop
*  ______*.100*.j

•
• ..... i .  ..... ...... .. ..(IŴUA.
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