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staSi#  ̂ w&Wi îw#«a If:«b# fi» ©sfeslys  ̂ ws® 

fey eu(OE)g pF#e.tpIta%#i3- %hm #ulJPftt®(:# 

atiid; fcfe# Hi @«t«tlystt r«a«©l»s Si<©H:>g, p»^©l|>lta%«4 fi*c® %fa# 

©arfeoimt# il«:S©l'W«€ .In slti'l® 

ihe .f#llowing, »#?# e^sia#r#i Im-

4®f#l@p»»st tlx# ;p^#wst .*. ©*t«ly#t *»# 

wlii..«fe., glvljig |m#% s.ylv«» @s? » tli«: 



www.manaraa.com

aj. •m 

m liigfe im ®m© ia th# 

¥ap#,i? phmmm* 

o - «  
II It ~ 's; H II 
0 C-CHO 0. e CPg .4- %•© 

# V 

e - e 
n 11 
0 0-0%  ̂ist#r-

t-~€, « Q ~ U .  
t. I  !•.... ^ % U II 

& 0-c%©s e » ' 
9 •# 

 ̂ e ... Sg© 

0 ~ e  „  # - e  
#» '« ».i, .Ht . I ( 

e»C%OH -——  ̂ C-̂ Bg # .%o. 

0 - 0  0  - . 0  C - 0  
S< ' •-%0 » f ,% I t-
t^.p-CHgOH .—^ > . #.=0% 

,. # ¥ 0 

F#r tfe# fwfai'sa is %hm e.bsmp«a% am4 

immt. ##slr«feM-j .wlfla 

ale#l>#.3, &.i tii®y eau fe® 

fosm®€ m&4 -aiaeat , f,n» fmrfttrml# 

la tfe#- *1.1 tM# «mt.a.lf®t#. trl.#€l.#. 

MM .mot t#ai %# gl̂ « ^#.tfc©y yi«.ias ©f than tmpfwrrnl.^. . 

thm# »-3.is .̂as%tag tli# ms# ©f feli.i@ miaf® ®xp#iisif# start lag 

mm%0Tlm.%* 

fJi® stt©m,pt# w,itto »s a 0m3?3e«l®r .for i?«3Pl-

that tti# mlwmlmm. wia® 

%& tli# tf#:e«f##i%4on mt fwfmBal mm  ̂

£&tms^% fWa»» . ^fei« -mm lst#^-8%iag 

»ir.i»-3..€«. tiibs orlsisaa. MQimwrn-g mm&nTimg . mt 



www.manaraa.com

- %B. * 

ptpmiEfytmm m #«S 

0 — 0  t - #  
II II II II 5®; I I *Ife# 
Q, &-mm—^ t- e-—^ \ / \ / \ / w ^ ^ 

0 # © . 

Tfai#' «»lt® %Mmm tte-

©r » |>tp#:ry,l.®ia» f i?©#a«s%,. sla®#- tm tlj# 

aad s-©mF## #f sfia%ti-©-ti# ruhbrnv*- ffe.# first 

1® fela® ©ntly a«#-tfiag t# ii»fe9 tli« 

jpr®e'##-» fmiisitil#* fii# dehydration la# m&wm nimptm •«»# 

«lat©» tfa# @f p#».plbl# pi*ad«©t# is 

«|kpr®«©ii %® tb# ©f mm 

eov»i'#i la %fe» 

atti'lug tb® lifair#g#aatio» #f 

®l00b©i witli ». ulete©! 

Itt til# #a«« ®f f®wp> 

feigh t© ®-̂ #wia, t© ffc* «.2.«©fe0.3,, i» «k 

A%% 
0—.0  @-§ @-<s 

V 

' © / s Q S 

t 

flit« wmm- m-mmilrwmA fey & 

©3.® bf E#. 1 ami i 16 > • Att0iip:"te® t# mmM tMs fef 

©«wfelttiBg: tb# mm&: fcpai»©^safci«m 
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•im-

- f • fi*®® til®- w«3?# t#-

fe# iiit#ff-®©ti¥# im# %# til® of .nitra%es%. Oa. 

ip@am0iiig, fell# «a%siy#%s in a î r©g#a'ft mtw&mg &&mw &£ 

mimmilm w&m msii la mm feliis was s«©'CTipaai#i 

by, #etive:ii#ss &t tfe« ©mtaiyst • witsfelng thm 

.eatml.fsfes. 4tti»lag pwmpmwmtttm a©#s a©t ^©s#¥# tli© mlt'mi'tmm-

wi%h •©#rtalaty» f'li# mmltmtm smM mMlmittSm mm gomr©@s of a 

eoppsr w®i»« #lt»iaat#fi 4mm tm ©&s®i»^mtiQiis 

is til# 

If i.@©s«p««iag is#pp#-r ae#tat» sagpeafl## mm #liai'®.#al in m. 

h-y^wagmi. a-fc to m =eii%ftl|F»t wmm 'fmw&A wht̂ M 

g«t«' yi.#Ms of i»- tia# «f fmrfmirsl 

tm By awM it was tfeo-oght .ttoat e#pp@i? f©raat# 

•w@wld yip=©d«e® ;% ®ataly«t «fe l»Mt- as «iffl-el«afc» fTlalm- wi%h 

tbi®* h&mmwmw^^ laaî at#  ̂ ao mt mt%*-

4 «#f lallsely mupmwl&w eatalyst t-® s#pp®r ®c#t&t© was 

jfcmiid im ©:#pi*©ip i% ©©asl®t®ii%ly giv#» ji©l)3a ## 

©-rer ®0^# itai- « yi#M laf S©# i&f i»s «tt&£a«# ia 

©n« f#ss«g@» It is. a*a<3 mGwrn -©itBlly aa# ©ff»©» 

tiw#3,y %bfe» aay ©f tfci« ©®psp«r eatal̂ st®. . 

I t  1# t# aolste# t&at la t.to» iî aia pfe&s®, 

Q©ĵ p®r &tir.©Mit« sl:¥#s o.bl#fly rttrfmjpyi .®l©©la.©l., aa  ̂ Sfî an la 

saail .am-© t̂s. If aay» ©aiSj»g«.#v% aiid |3.'f} ms# 

tfaS.# emtslyst y*»«pa». •vmwy pvmm. alo®li«l mt §^»10© 

at*©#pfc®r«# «»# Im lifaii. ,#!*&#• 4#l£.te®- aa  ̂

â .̂©:r C1S| th® yt#M witli tt p^̂ sstâ # 
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®f ®si & #f I©#®* a-

-of p«at«a««i-i©3.® «» 

#aiy ti?.i«tf *M;©fe omm 

m# itetimt:## fMi# *©«!:# gi*« -»«iii# tircrtim# tn wm-*-

.g©a©imtt#s tb# ©«t«.lys;t by puBBpjuig «i-r #r ©^yg^m tlir©«g& 

at « 

A, «a.taly».t whiete pretee® sylvan, ••» 

#fjriei«afeay « « mmmlm mm tli# «b#w tw# #«talys%» 

do on it tlae compound available 

&•% m mmmt &t mmmmS %M ©©at# & la fets# m-mm-

a*- ia pi.rfe I|* At tlii» p îQm-, smm-̂  -mmM m%$h% M 

f<» it# 

fli® mf0r#«©a%..loaei .p»t#at Cl̂ )- sttggsat# i%# «» *« .«t 

ii©t©f jfm@Jt» 1Ki.l® -a:ttgg#»tt©n is ^mmpmArn^ m&mmimt Im a 

hf B#y«t antf BtatA {19.| wli:# fnT£mw&% &m  ̂ It:# 

d r̂i-̂ tttiirea witii ft#, 

twc'tmrfX Aluobol mn4 %et.r»by#i*«#urfiAf̂ -|. ml©©!!©:!, witti 

#ot«n# iif »i€ f4 mr# sat 

aw# tls».lr s«# %mt 

fellity* .gflytai, »l%li mm nattb®!' «f Is al»# ®11»-

iaa.fe#€ mf its I®t3»to5'#,̂ ^#yto«ia 

a«*fe«y, h&m 1# m&M 

aatf' ««# '%&» «t# stt*#S,«€:# 
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, t«% f̂ey#^sylv»a 

|iyii-i»®g#a«%tioa ®f Jfeit# %m Isia# 

was wii£«fe «f f##fes ©nlf %!»• i#«iingMi riag»®*tttya%iffla 

«ife& a#' .ri iag-#p3.itt- la,g» 

il i« m mmm&wf @f gewr -#f p3P«irl#«®3.f :ip®-' 

#f tb# rlag lia #«*p#W!a» of- %M:» 

tspirit®%!©»!, ©atalys.t 

«IfSii€y ®#««® -fc..® t3f#'»ja f-:<i»i' fef .sua«l' <00) 

%m wmmtwms wliioh -a. mom^mwrnlm  ̂ tu 

pmmmm^^rn S3teiî #ii aa# MB. te^v# 

mmmt la Ci®i %fe#. pjr«#s# la 

ti at ainfe#! m-m 

mpmn tto® rlag aai tteli @-<»pp#-r »at»ly«ta &»m nasmitm'&l## 

.a.«%»r tfea% « mrnrnj miefe#! 

Si flm# Al •ai@:ti¥att«d 1 '̂ 1«0S|: tiy#r«g®»e.t:#i tfe® 

rlJBg siMO#tlily *»ii ®:iiiw#ia littl® -sl̂  cif 

$li» •##v#r'iag -thm ^-rnxmrnwrnim. ®f .fsirfmral t# plprnTj*-

!«»• C6| «a^g@«ts. « mmt&ljmt wfelttli, yi«2.«s 8  ̂mf 

a3.̂ g wltb i6«#«sts •&£ pm^mrnmm^ aa'î  

p.en%aii#i*.0* ¥»lag ale&@i w^rmpmwmM .tia v»jpl«as 

f l&Ms #f tte# of ®»lf f 0  ̂ la 
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* » 

I t *  # f  % 1 m  W w t m m .  l m © 3 b e » » . l a ,  
«;».# Sylvan, 

Com- s gfttia-'S Plmse tfemper-tPres-̂  i 
pound t lyst :{Vapo3?^: atux*e ; sure f 
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• * 

Witli mt tM m0lii®gtd 

©«»¥«»!« %» approached# 

' Im tfa# &:mmmm m£" tUtm' M^m-y ntmUmt wma mm 

m It wmm tmm& %m mm la it» 'mmrnl 

wmmmltiMg, ta |aî #y®:g#a®If#As» mtetol. 

'rm^̂  *i%-ii -aaly-S.-̂  #f tin#.'Is#! wmmM wmm t# 

%# %mmm teffllimi -fe# #!#»« tfc®^ -Fiag# «ri%fe a ri*®. 

%M tli« -mmmt -©f pmiimm^» ¥l0l4« ©f ar̂ sa# 

«f«» iia im# pass&g®* It i# «»gg©s.t®.# timt p«.i?  ̂

Mally »©timt€Bi jGd«k#l «y itm4 #tl»r 

a|ipli®n%ioa»' ia iiy#rog®natl(̂ i wto îx*# tto# 

Stae« ®©pp# '̂ a##%at« ms. 

foip tfe® mi sjlvam^ it fim nisk#! 

.̂ ©suiting ;fr« tike ©f m«s0%at@ TO®.. w r̂tJay 

®f wlfeli t© ^hm '0t s^ l̂irsa* 

.• A:t^lal Pl.fcli a #ataly*t of t, jt i ls typ« %h&.t it 

s<e»® 0«tal,:yti€ pmmm feat «&© not its tti»  ̂

aietei ©atmlipafe® st«ii.i#4  ̂

wmpmit ptoa®@: r»&©ti»a© wmwrn t&w ttii« 

prmmmm9.g. tMf li.%u%4 pfea.## ©f syimu,. em©li 

mm ttet .ip©p.©i»1fe»il fey Qminrnw mMM Aii&lm# C4j, wfaS.#fei 

iia mm t© i-b© •btt'M .fpomIs® 

©f yi#.i«iag t-tea® %im -wmpmw ptes# 

g«tiaifeifant:»' W»i:*ig tb# .»«» G«»®r 

. m, sllg t̂if ipwir 3Lmiti®i ]p»®'S#*Er« ClSS 
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* is 

aiii m fff « yt«M mi «f t#fea3fef«r#-

w&m. -©tetfiki»e€;# »«•% #f tb®. p*»^m©t b«la# 

-SM,# m# %ii* yt.»M ia aU. 

•Wb» #a,taly«tii in mlthmw tb* lifM# or ,pb«»#« A 

©stalfnt t&T' thm »«p» p3te««' s»#lt 

is, y»% ^mm 

ttes# studies« 

©«. ©f 

•f , «r t,3*p©at»di«#t t« witfa lii#^3P#m«, 

ill® ia It «ls#- hm- «. '#«*•• 

¥oa# a qmalif leati.nai, ,we#«.s-«î  

I t# p®if»@iP'ls»toS.lity i»s 

fki«1t« la' ifdl CB8), sa^ »lm ®̂ tb#iit « liaifeifei- mmmm% #f ip«* 

®#aMk fails • to##a cosaduoteii, *ost notatel̂ fj, mgala,̂  fa, 

la wm.gm^ %& i ts. p#l,fa#ipls.«.fei#a «a.^ tto* pr©p®rti®i ^ %fc# 

f̂ aultaat ' 

..̂ fta# ®f %h»y fifst ®f -tlsl* 

mmA t%:® peJL^#Fi«%.î s® >F®dmst» wmm mrn  ̂ '̂  in itlS 

i M & ) m  ffe# &tmm» »&« pTm-^&w»4 toy SFS,̂ it,Piiag a#3r©JL#la satf ##» 

b^'ratSttg fch# TmmmXt.iMQ s.«rfela#3.t •©•*' '% 

:a«y|.«i0wt .Cf.r« ®tiiy3- •araid »0a#sii« •fctegrl 

wemsa# mf «@ia .%ixm* 1% wm to %m'& 

m»Mmmwm.M w:l«i «©#,!«* msi toy l#ag iM mt 

pFai:̂ ®  ̂ *«s Mmm 'wmmA ,te ©c»p&»ik%i-»# stm^d©® witto #%te)Stir 
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-- 'It ^ 

ittBtho<3« #f pî .pa.î lag, tliis. wmwm 

to J Ey3?takld»@ CB7|.».  ̂pass tag a,4-p#:at«a®^#l®3. alMiiam 

phmplm%m 4S®^ .iasi wm*^ m W passing 

©^#sr mt mm# 60-75 #e@a« 

•?»!•#£#» fe© pS|»®ryl«a# wa-#, #«««*»««• 

in. 2,4»p@«fcim@4ti«3s. »lBg fiSir «.s tli# eata-

lysfe* Sy tbi# . SO  ̂ yS,#Ms mrn^m 

.S®fp#  ̂ mad Wsi-^h.% itS;3 te#)sa « 

•©f fts -̂ its-

%.@ bmtai:i*s# C«i i'M fey. tls« e^po«M  ̂ #ir®3? 

•a CS):., tli® 

on# inelutlag tfe© #a%ire t# 

Wm i»«ia# 3r»«©fei©B. «ppl.i,#il t# 

.. It i«, slaiaai ,im tlil# timt yi«.Ms ;#f 

©f Mf tee ©fetata#  ̂ tlx© m#mal eafcalyst# ms#.̂  

f © y  % h m  f t f - .  m l e 0 l i ® l s , ,  s m e M  m m  m l w A m M  t o ^ i i B . . .  

. Twim%» wi%li •• .a«fa|f#irs:fet-®a ©ataljata ©# 

-til# tjpes la botli pat#afes 'teav# fuil-oaifciisi ©ittoi* 

ttoftt -tk#!!? yi#M« feifcv# gr#»3.y «ap ttoa® 

. was fe## .w0hsti.«i«# * m ii#% «ttoo«i 

©©©wrraa®:®* 

«t%fa fell# ©at&l,y»fe» tim «»al3. sme t̂ M 

a!l#a# m e«ttpai'»%3.« tmaatitf- #f « 

l«»»y-fe«411ag ©M#fl3r -^f it# 

1,4 i®^»3P at • ' tMia t«- m®% an 
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it# ia fbm w'wm&tlim: pTQ^umtB S®-

i» t%& patent tm m mmm&m mt 

*Skm s©3lttti»-aay't># f im • tb®- *iaferi@€ e&taljsfes 

ia th# --

fw® mppwmGii&m, w#3?© ewg-

g«st#i a.aal.©ge(a« stmai#s- f̂ ewad:'- ia tto@ Mteratur#--*' &!,«: m®. 

•smgg«sfeM fey S#aat# «iî  fwk i» tfaeir pmpmw m. feto® f«s*-' 

daafela 

^Um%m tat#l.v»4 tfa« stiif-ftlag of dealjl# %®isas 

f t f e # ! ® *  p « # . - S . % i # a s  m  ,  a s , .  -

t©r #»ra|»l®j, fefe® iso®#*i#a ©f tm fbis • 

wm •mmm #l,mlas mt •fe®ap»:rati«»s 

arĉ i 2̂.1- tti# tb# #iil.f tlitg 

@f t-w© fe©ads .aii4 ««!•# .of s-,la: 

mtim& ©f 

If a.ppiA»ii fe© l4».#-iwia%«4S.©ii@#. fell# »&»• .iiaplm©.«aeafe t# 

a .to© t#- Eta.@# feJbl® 

tite# «la.if%.isg «f ®«ty «a# d®«bl® boai lii»t©a.«I «f few©,, 

tfe#. mM&mgm  ̂m&m Q^̂ lmtrnty la fcla# ©aiMpa.# 

glir®a tli«.t w*s »©s% slmilit*' t:# 

l#4»p#a%:it€l#a«> 'tli®- ia oa#. : mmm:-W$ ©f thm S,#*. 

Wlfeli ai®r® tiiSBS :«Ha® ]pa-#»»g# -crrdsp tb® «i«aiaa, 

«®i?® <ii4mati.tafei¥® • woaia Tm Sis®# %n tb# 

.ea%tt3,f»ts w»- -m,s 

•m. sa ft»rag»,, a# -tb®' %tm 



www.manaraa.com

* tl 

woaJW mp|jp©:e,isto3ly laisi^as# %hm mwmmtuml yl#M ©f 

mm mmmL^  ̂tfc  ̂ WBM ©#3.i«@%»a 

%& %mj tbia i. 

%M tk®-. pir#¥i€msly-«a*iiratt#d wewk. :&$. Itfl, 

mhm Ms ^ 'vrnmrnm "̂ is mmm %& 

%m rn^mw t@ Smwmmm th& mmmmM. of •©^©m îBg. #» 

mt prm»mimmm,p ttoi# te«tag ®f 

a .g0ii#ra3. 

g#a» 3?3a# pmmmmmm mf - ia. t&# ## fefce# 

#*ia# m-:» .itttiPilefeiMi %m tMrn-

#f i#^»ae .%y tto# fe^#r#t©» * vm  ̂p»aa.is»«ii 

«• «a4 I#*® tli# ytm%4 md 

©toair̂ ing# ma «t>s#3?ir#4 St« îjas@r &m0. 

M3iMwmw Cl̂ J ia tfc® 0# fjpoM 

Im tb# *ppM#a.t£® ## -tilt®. t® 

&t %«%*'«lsjr#ir##yS.wmi(. it «» Micmgh .̂ ttet 

ia'̂  fi#ia &£ fcto# 

WMa mm r#»»# *# %# tto®-,»»#• ^#m©lng #i»wlmg, 

%li# aa#im  ̂ -of, aaii 

iMtg %li« ««»% of" £oTm$A  ̂ %mmm ## tli« 

•wmm 

- A J.i.̂ #m%a.3i*# swi?^«f' afc.ow8 %im pm%-ymmwtmm%tmk &i 
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•*» •» 

t® a- ]pmMi#r l»« ^mm •a#«Mp3tlsi»tf witii 

Wm M-msm p.ai tj m» mmm ««tb®aa mm tMmmm m««a im 

%toi ttsml tfp#g. o-f :ra%fe©:3PS«:' 

MMm, sodixas aai Mnat msWrn^m 'toy -a&iprl.®® I##®; 

pm -̂ 181, fci»te -aâ  l«ff <S1) m'kmAmwm 

,it»i mlmy m» tm 

lt« .f 

tea# *a.tisfae%©:i»f Im tfei# 

tM polfa«r.t«Mm #f /tii# t» 

.«i.%«f#i #«#p# «# fete# prmnmnt it- imm m,m 

m m&mmm- f»rfeli»r ##s»l"ta1;l̂ i»g tfa® pip«ryl@» 



www.manaraa.com

0I» 

A« «f' 

imm %# tfc# of tte# «3î «©ib*#, mm& tfe# 

1^ pmw%m oJf %l» mm mh&m %m 

1.,. :mwmt  ̂m l̂ di?og#a ,r@s®w©i3r- ## 

a tZmmk tli® %f mrnmam #f « stfesft. 

m- #*• i» 

Xmmgth mmA witb m mmpmXt'S' ^ 4©0 ##• ©Jf vap©-

rlmiag ria^k ta 1U& mi W#€  ̂*s 

mm%&% i# sub 

trSeally tmmmmg 

 ̂aai £ &» fe*© #im#st3aii*ip» i®® t̂m fir»fc i@#-

«a4 fell;© #©ol®ci witli mm i®# ledxtsr#! 

«f« «#t to £# 0*ilg 8, 

1« ^hm f ©t S.m tm Wm gift## #«iil..s #f %im 

mmm^mmM: l̂a« .2# t« .s^s fef « 

«#%©r mmA thm fey m 

-mmmm -mXsmp %m limf* ^Thm i# ladimt® 

t.ti® r«%« m% *b.l®it ]̂ i:r#g«a t« Iwliig mmm  ̂ mp* ar# #»li-

^at#i ia #s.,-ykS.a» 
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1 Kydrogenation Apparatus 
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ira^#risimg tlmk. »iii %fei» trnm-

%y mmmmm m£ %hm 

mwm mmmmwm€ fey ia t:fcp# wetal batli 

ami a tm tfe@- J® adtfitlm t® tM-s-,.-

«#«d tea# %«• 

«OTi!is mai fflAiil# 0# tfe# ftlijasi:ia« twmmmm- t»fe® 

-glmmM p&mmrn^m. ffa® la 

#atiilLygt immm i» tto«s ŝ -fe * st̂ # 110% 

tb# %@a|3F@-î tmi'© 1« i»i©b «.%»# :M0®, as ia 

©|s@3pati®sa^« 

xl _, tm. wm.m..g %h@ appar^fcm# l» fl«»feMs4 oBt wltii h-y&w&^ma. wltfa 

at01i©®©&: K la kba pi0»ltidiL stoown la ttm WtUh th.®.. 

¥e»t GXmmmA «ij'is«%lmg j|̂ - t&# 1# tbea 

©l̂ 'emlatlwi 1# t# d®®lr## 3m%m Imswlly tM# 

fflttjEloMasI immm- ©# m 8#ir@w- la %&# lla# § aBi 

0. mtii a astal t»apŝ i?».tw»# "bml-mm tUm -tî lliiig 

P#l»t i»f %h#; mm^mmA.0 aai a e«a#tsaat ra%®, thm 

v»l#mii #»ii tto®a e«p«ts^aj. dttflag 

fela® pT&mmm fey f l©»wet®i* mmM pw-mmm ^ ®m3t̂ «l8 

#r thm 1» tfe# e0a«®a#^3?-s • 

5b® #fjr#©'t '©f m tli# #ffi©l#»©y a ©mta-

15-st «&» %# ^^«l?yl»g tfee- fc#mpws?'m%«i'® 4m,aflmg s Fiaa 

«n4 ote#®wltt;S tlie- -la tb# tey .̂r«g®m 

is.  ̂A®  ̂,f la.# l»e#t vftp©r» 

l&lag. f liiiife of 

jaajialraaa :2m*© #t wfel«i3i tli# .sutjstan## #»  ̂s«a% tfer®m  ̂Hiwi 
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» Sf * 

atill ©ffielmtly •lsydFOg«iiit%»a» 

Bf usiag a, wat#r » n© .batfe sfe all airoaaa tli® 

flsk»te, til® Is tern tfee l€w©r* 

feoiilug llqoi#s sttsfa mm. mjlwm aa# %®fe»&fe7dro®yl'f«a:# Wltto 

aitî ®g«a «ip SOS# ©tb«.r gas la of th« 

ts -s-ttitafel̂  fw pli-as# ia«bfimtioas, la th%& &mm 

tb© pTp:mm»m tef# foil©»@# wltfa f £# sin«» mm g&» 

i-s l»#img «0#€' mp» 

3* mt 9m»€m&tm mm$ 

Wmt ftlwft .#«p«,»tt®ii ©f- tli# #f' %!»»• kyto^g t̂m-

ttmm .ted « SG ©#• .fa^ask wss 

witfa m #1(S® 14 m».* Is msii 8© m. is leagtto, tli« 

«.» %# tb® l>eia  ̂ 4 fw^mt thm t̂ .. 

ffeis. m0mk mmm f 13.1«# t® m 'h«lgfet ©f II c«., wlt-li s»a3.1 glass 

ii©3Lie#.« n# mm mwrnwrn  ̂ M' m®-

til# ©yliraa fWQm tii® of 

.fejar«g«Bitfei«a ©f .pr#s-#i!it«d B-O feseam#© ©f 

.ta ¥#J.3.ijag p îa-fes -»f 

nf liylma mm.4 trntT^^^wmmwlwrnn 

•fel®s« fiieir psiato is SS ŝ mai « .sl«-

ttty# ®f tb# tw#. %©il.s -elil#fiy ia -mm 

in dlstlliiag •« of %lt#. %li® 
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2$ •* 

'TO# «ie.ljimi#i aad 

ttet- tw&mtlmi fe#iliag imfmrnrnm. Sfi® wm e-̂ 0tM-mw&S mm. 

^w# Sttfmr&nt a@thoi# mmw^ im mmMml&Mmg. 

yt«3.tf iismM  ̂li«##i:, #a 111 -satireBRt ©f mtmwtlmg 

t&%. #3P- tij.m tto® «»i0wmt #f Sis## tla®tr» 

wmm mm Imm &£ aatartal.. is i;t» pst̂ sags tlaî Qugii 

tb® ©atalys-t, jleld ^«#i: tfe® latter »«,#. &li- # 

iwal#, #«®t»i:#®3WfciKly falgh©r« Im th» 

foa? «3Sffl»pi#  ̂ 0O ©f  ̂plifcg#« la tila® 

i«lag flitttk «»Xy SS g»# #f %« f©aai' i» fcfa# 

If %•&# S6- #f p»®iaet i.aelm€«i IB csf 

tto« eale-almfc##  ̂%li® 1»»1# ©f aa®aait ©f 

w®mS# 

m 100 • 

m. %1b# #3f -mmmmM #f |a#'gi«ct.lag 

## tmtmm mp| tte# yi®M wimM. fe«.t 

S « mm0 

£®#« ## wm«li ii*t#risl. *«« ®ew€wjt £a tli« ti.WBt pass

age of .fwf«r«l thî oagli ^hm ©atsiy«t# lim% im, pass--

m$m J.#s# mmm mmwrn emm-mskl^ m£ thm rnjemw 1.- t© & ps» 

msW  ̂ %«#.€ is -#«tleulati.ag fch# jfleMa i# spiellfl.#il 

-im #*#& tsfttsia#® im tii» followi»g mmpm^wlmsm^m * 
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C* -mt Wi©k®l itai Almtlaa <3a 

Wmw tto#a.« «p#rts®at0t «» appa^stas wttk a 

mhmm^w mi m& »»€3L*'e«.3 t̂iiig wmm mn0 

%hm m&m wmpmwtBm^  ̂fenfefellmg bj-iir-isg^a -fcte t̂igto tli# 

h®m%m4 ®r  ̂H-oppiag tbs tat# t%m 

flastes «M©fe wmm hmmtmd. abov» %hm tia# 

til# #sl% gmmm» wmMmm4 ttorengte « d.iry i©#» 

a#®t8tt#*e-o©l#i sg *#Il m ®a -oa®., wioli 

m* Imt Im tli« #«©a:pittg hf4r©ge»# 

!• #g' faiCmysl. wl.%h. m 

Sw#aty-.s®v«a giPatii® of' sletei nor# 

Jl»s©lt®a tn cSistlll0i wrn^rnr mm& m ecmfeaimteg IS .̂ ,-

M«.0a »« «#i|-#0 %m- liCtllg. p«*®eipitafe@- mm» 

wasli»J tef ia m ite#tei@:r fiank®! witto. 

tw© |>#r%i<eiis ©f wm%mw» Thm mmUm wmm ia 

and *»%##%«#. Wits Wb# ^salt«a% wa»s mmm tilts mA, 

wmmh*€ «.» €Fy a* »a€l €irS.#a at 1.0©** 

ftoe loos.aly %m %im oimm^w 

ma# ia, «. mUmmm ©f byiar©^»m Î a-sfiitg. 

M:««ic aai fin#l.f̂  divided H»'tall£.0. em 
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Pttli mt a t.00®,, £S. gte* 

®f I'urfaimS w#*© i»t# tfc# mxx #t3, 

%«t%li fe# •3,l.:6f® ^^wmgrnm. m® ifembibMd %fer«.sl3i. «%•'« !•#.%© ®f 

S®-®e ©#• It m»: "mm iimfeli T pi,. w#:» l#jr% ia 

tbft. w:pffi0pf sSag, 

la th@ l.##*eo©3,»43 wm^m- # al» #f a' 

sls%i»g «fel®jfly «f -iBft-t#:**#. 

Im %to#- Aipf i##»me#tcsa«-0ool«# f'®0#i¥«3r mmim 4-# #«*: ̂  it 

liquid containing #Mt# 1@@ fla.fe#®# J. wa» 

femtfa ©wf §.#,4 #»€ Sfi"®,. .iwvia® 

•« slt,gtet mumlMmm^rn Gm 4wj±mg mmM. 

%li# f #,®ftaf%«ats w#» ®lj%al.B»€s 

m*- tfe. — 

sn 
n. mm' 

Iri 
d 0.9133 
S3. 

t® thmmm -mt fmrnm^ wlileli mmt 

B. ft. 

01 
H -mm 

%% 
*** 0*.©®^® 

. tt 

r«tli®r tlma a «JLapl# lty#F#g#a®ti6a» mt, %lii 

«»sc^a% @f twt-mk ©a«fcgbt «aS tfa# mt fiairtPairsl. mjp# « 
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.11 

j%mM mm. mt ttm wltk 

mm. • mmS mt mp %# -S50® Wm msM-. 

S* 3&-tf3p#»»tl€» j£ 'tety&fayggefiiipfttgyi, a3.##fa#3l. •igl.tte. M. m% 

&%WB3.l7^ irii'J^i/i|iriiiiiirii:i-rwa'iiii 

f - f  - B S O  ? - ?  f - f  
e,̂ ,c-e%« s^^o=si% —c,,̂ c-CHa 

Saa,3.I l.«^8 ir#f# «l%k 

MtCOH)̂ #; #rt#« «a  ̂ ar#-#a#»i at la m. s%aNi«» «# fej€r#^aa* 

Wttfe tls« »%. S4. -©f #.1#®*-

m#3l «ili tm • tti® .l̂ a^©g»a wa» 

tm^ 1,® Hi,. 

if3-iao  ̂ - it*© ml,. 

»*» 0»O M3>» 

S4;*5 iq3.« 

©f pr̂ t̂«sfes .la 

S## W^m, 

ss-10©  ̂ . i«a.-* 

1©©  ̂ "** 3>S*0 «• 

B§*0 ml*. 

^©fe&l. m i4*#. sA.* # ##*# mi-* « S®»S ,1 .̂.# 
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^ St • 

ttei# mmm ila?## *!.«»# tlj«. 

feolXing m%m mmm Ari#i smM 

mm.$m- I* wm^ mmst&mmS 

tm te«- mm mt tte«# s«p5«ii<S»t 

% - e '  ® .  ® ^  0 - 0 %  
, m # 

it w&s %m m 

'rnp^wmtm with m ft# mm^lj»%* «# 

tl«it mms.'vmitf t>tst fafift«#m% -©f ©atalysfe. w®.ip» 

;ttC  ̂ #is-. @f A©ttm3.1y# :tl:10 mmm mmwrn mmm% 

•mi tb# 8S® «a€ f0jtx©w« 

teg eon.st«t« ««3P« 0te®rv9i for tbls .fa»et.t.-<m.« lte» 

fyi 

// / 

w* t%« ' ai-̂  ' ' w 

nP ' ;• , %„422B i*40ais tn.mm 
n 

•8841^ '̂ »as4 *mm. 

t&l# iii.il.ii®%«« tfcmt tfe« mt %Um 

a3.#0fa#l t.ii «llay€»̂ yr̂  tlma 
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J# In %hm 

SteE 

• .Hsliil th@ g.«» Mni' .e# ai©fe«l alwitta • ©mtmlyat • m» "b®#®!?## 

s.efearg® »f t«fe»lifdir®€wfmryl ml&mhml mmm. la %hm 

#f m Wmmp p^^saaf® liydyag îs t̂#!? *si g t# 3 

hmipm • 

• My-mrnwmtm  ̂ tli»,. la a mm%mw #f m 

mtmrnw, hmXmm *rs®#. At%mw %M.« 

it irsl'jNi-etionatea tmw^ %# |j#il €E® 

mM #4®#. iit:tto til#-. pMm îpal «t #4 .̂ Its r«.fm#.-

tiif# t'mmM t® s,g»# 

»©§.% fmsrswafc-iy wt.tlh tjii!#.* -©f' 

Fgpdttist 

,1... m* • m^- m*m^ 

n 1.404# -̂ %*4m 

d ..88©^^  ̂ . 

:»#% #if- fek# .pî ©d.a©t.* h&SMM^ wMmm Wm- @f 

%hm mmtmr mmm m&% 

I.a %:&#««- tte# -aia '̂ ««-

^ ^ t# m: mm& mmS:» 

sas#d ,*«» t® tfe# felacsk w,s.l#a#. 
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ALlfSf »#. t 

• was p.r©«iolta%#i mttmt# 

mini 'M»Wli0 tlMmmA •«• m WBŝ m»- -ffajr##' 

#r s^ppii* ®r 

%S  ̂ pM®«# ia %im ©ait<aly»-t a»# 4apt.#€ 

m,m.4 Fftim©## afe t# 

Wlfeii ,t:li# .»:% ,iiai-110°, S0 , gp-#-

d f  f m m  m w m j L ^  t f e #  i a  J i ® B 3 P s .  

Thm »%«#*#pww&mm^ t» tJi«- -mmmmsM .C14-«§ am.) 

flistlli##' hmtwmmm -il̂  .tei€ wl-tfe tta- p -̂

ti©®. feolliiig itfe 

» •  f t .  . « S ^  

n l»4Si#  ̂ 11.40#*'̂  

d .tM5f *mB 

-S«M@thyl-2-ohl@r̂ »r«-wlfttr«tt t& Wm mt 

.#il*a. ®ii#, Wrlgiife t%m aiftltiag p&%nt wmm 

.A sMll ®t sfl^ss w&m ^wms. tli# 

«a%«F aixtmr# la ttrm% feriagimg tto# t#t,al ^©wmt 

©f sylvttB -faî wtji: t# IS: g®., fii# aa  ̂g®* ©f 

faipfwml -was 

ew. pass.img.S® m#r® fsopfaml tfeft ^atalys-fc- m% 

ft mt M«0 m£ m^lwrnm wm» trnvimim -AIT ims: 

•fel®«m %hm- «a-feal̂ -% mt •« ©f .EQO® ,ia :S*i 
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* s® • 

fwfisra'I 

I f e  s f t f t f .  t l i i «  8*S  .g t t *  @ f  

ffa# mp«iP3.»Rtg wm^ 9mTf mwm€ witSte 

»i«iimting t:t»»« 4®scrll3#a im t-bt. CM|*. #f' 

Svaa. *«» tto# .# 't&# 

©«t*ayst €:i«l »#%. .:«««• t© •%«• i# .mm 

% atfii m ^%maM smgs#®%#*. 

%m m mt WQ wmm' 

't̂  tbe mt it s#lmtl.o» ©mtrntnlag gs* 

©f̂  EtH# Îscfcmr® i»8 wati*# S %l«s« ia a 

^©iltaag im •»?» «a3itf 

3»-Ai.̂ i «% S2.0® i# .̂ tallic ©# f̂f#3p :tm « str#« .fcya.##g#m» 

*t a «#• :t0@ '̂ «»il «. l»tfc 

©f ©f f«ipfsfs.3. «!*• #«mt Wmwm^ IsJfeig 

0f tfci« Si mt .proiwet Is tt# rmmS,wmmg BS 

a l̂vas*  ̂%&«' l»#i» #f tk# ©f 

sylmm i»« 

•A witb .SM»- mtttiyst mm 

T#FS.l«tt -m tJte# 

Four Xat#f %# tlsi« -mmwrn  ̂

#me#®a0fma.* X»- fefa* #r tia# ©iitslyat im #»«& #f 

tagt«a®#«,4  ̂fclut #*tt :git®«# #f aM îa. 

m»i tiiys«# »#4«% iitwa# %am## tM» %m am# «#s% pfelia'fe.iy 
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t® of aitmtes pi*eg#at f̂ ©m the pt»»©lf ifeaticm, 

ftai r«p®s%#« .waeblag to r@»w« f̂e# tmmfit&tmimf 

«f tk®, wa«, t# tli#tir p3?®.»«iie«.;.-»a43 js© #x» 

Is forthcomimg .fei' ©f %im tlwm% 

p^^sps-ir̂ a ta-, tM# , • 

SAtAÎ IS? •»©- f• 

4 ii®t »«%««%«# '©©iatlsm ©f 0m{OAQf^ mtm f mmr 

i©© @o-» «f 3.i»pa C Sprite- 4J-.I %li# alx%«i*« 

was til® liquid # AttmT tlmt 

was nm&wlt tfei# ira» tfrylmg, tfe# 

ms leil w-itU ^mpp^v 

a©»tifc.t#« It ms' p.:i,:a;©«d. ija tfa« 

mM <mmwekt^% to m hydr©g@a» 

41#- m. tmmmmm &i SlO-220̂  aa# a. 

3.3© ,̂# 10® #s# -©f mmm wwa. ttoomgfe. ia tw® ©#» 

gra» .!«%«&#«• «%« iif. *«« i«®to feî «y fel»a 

It ba€ mv%w lli«. jtmlA mt sjl¥»a teas.## .«Mi tli# w®!^^ of 

proa«@t y#e#i.f#4 was A lateip mia ©jT SO ## 

gaf# sm 01^ yteld #f . Wfeis #at«lygt li&.s.,. ^.»a Mid# 

. «#wral. tl»#8 and im. thm 

"r®i*sloiî  s l̂v«*. H© ,!»» . !>»« maa# «.its 

11 on # 

CATALYSE 1#«. 4 

&t ©.#&# «#r«- safestltets î'fet* Wm &et,l*a%»4. e3bHa3r̂ ®a.i 

la thm. pT&Bm^wm tmr emtalys-t »# 

wwrnT' tills- ©mfemlf-st-#. 
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•m m. 

Wm of" p«#«#teg ®:mm-

p-msmw-^ m wmm- pmmmm^ rnvmm tt «% 

Wm -tef#i'0g@»ii'fci.-®ft 0©<surr&:i* 

€4f AL¥Sf • 

• « # % * • * # € i M m i r n -  M l  m & »  r n a m ^  t ©  a  b m % -

solution* tomp® mt w#?# mmsct 

ma^mSs, *«# aai: f «aa 

m tm^l* 

fife# «% m# t® 

•Its® tm. a. @f liytfrogaa ia tli« «itte a 

fwaa##. of S0 wmvm 

mm%m mum »#rf tw mm& &m%y m tmmm. 

mi mjtwmn wmm- fmmM ta. %hm prmSmmt^, 

mmmm »#• v 

mm tit a©tiwmfe.#fl Iw^m was mmaSmA 

1» a «®»t«3ning S© gtt.* ©f  ̂ a€»fe«%® aad S 

Th.%m pit%^mm» WA& %l» e«tal.ys.% wmm 

te *i»# ®% 

At # gmmmm ©f SE®** m t#mp#3Piitiiî -

of 1©0 ©if rttrfurai was. tlirowL *̂. .fm%® cj-f' 

mmm «l»©st a» Jfesigfa a© fel»t witte eatiilfst 

mwd -fefe© yt«.M. .sjiv«a i»a» 4CN<»S^» 

OM'Atmi' *#.. • a 

pwmm^wm mm .tkat. !..» aaWag. 
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S# fe|Nlir#g«a ^«% »i,i m® . %«»»& -mp* 

CATAVIBt- m. » 
e^wiiiat 0## ;| w»»ef 

t«t«4 for 'tiapg- fm t&» proeeimi*# 

##4  ̂ tl». m^mm€ «ii®to *@ir®  ̂ . 

«opp#r '  ̂- tfc# mm^mm .tima. 'fewt %b®-. .feyi,r@g»a»%l#m 

r:at« w&m wmwj.'%•&»., mmM. tli«r« mif tJm 

p r © d - , a @ % « .  • • . „ , • • • . .  

CATAÎ S  ̂St, 1# 

wtm' if«^# • .i.a #afea.l.̂ st 

@li»î »3p ia  ̂ r@am©«  ̂ .«% 

At « ©r .ISg® aai « %»mpm»mtm'm 

&i @f «»» sm 

#f - f r n m r n M ,  -femt ©mtalyat #ii- »®t 

mppwmmU et tim-«• tfe# e^psr. • 

•GA'MLYSf NO. H. ' 

Qa» ltoai's*»<S ^«BW ®f liafra was «ia€#€ 

t©. a &!©% ©olutltm e r̂aitainlag 50 -@f ©n^p®!"-

«x3l.##- wm®: ©» tto® %li« 

mmm -m. m fwmmX mmM irttJt toot 

Itoi m&m tm m lijiror®m s*r#«« mt EiS®» 

- « fmmSiS# t«sp#p»teiK» ef SS#* suwt m 
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mi IS©®# 100 t&fottgfc* fi» jlmM ©f 

iylvatt wmm «* %hm mm&mM mt fairfwip&l febr^mgJi* 

»©• » 

rolls .©•̂ p^s.r »er##ts •xp#s#€ t.# s©#ts.0 

«#l# ^vap»i?® imtil a ©©mtiiag olf e©^p#i' .ite®%afc« was .fo^#4» 

mmvm ,pla### i» tjb# im a 

toj'irog®® Up«a pm-Blng 4© ,@a.».  ̂fmî fiî al thr̂ mgli tMs 

mm hySmmg^mmtiom 

0tl»ip wi:%ii#i« 0;f #®pp#-r aad ©epp®!? 

lag® witli e#ppê  ae#fca'fc.« w#î # Imt tto.m i?®sttlt&»fe' eat a* 

Ifsts dlG not 

CAmtSBt »#. 10, 

: .g3rsis» @f #®:rte *«» with 4fi =iA* 

-»mlf»rl# a.®i4 pirn* IS »1* «»a-

t@ toeilittg f selatlim w«« aii4 4S0 

al, .®f wts- it mm %imm #is#«tr#.a imr mm. :b®mr «a<i 

tli#i?#. wm» still , ©.oasld»r®1̂ 1® ©xt#* iaiils»@lv#̂ . 

mm mMm& mtil jm»t «ltealla®, aafl tii# #®rl« 

bydyoxia# *&» all It was «r®ab@a fef e@iiti»lfiig'-

teg # t® S time# wlt&t aistlll#d mt#!** 0mppm  ̂ hy'Qw&xi.a:® wm.& 

pr#«ipltat-#̂  froa •eoppsi'' .»e«tat@ aoaiw hy#r®xi€# waM 

w&mim€ 'tmtm Ijy mmtwMmgtng, tt*. tb# oxii»# al»d mil 

100 .pi» ©f ms: witM tfee wmmnXtmrn^ pmmtm, fla# 

.©atmlyst was pl&©@i i,a %h& «t»i ^#dm0®4 la Jayar#-

ig#tt «Lt 2bQ^» 
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» 4® •» 

WlJi® 0f first SO 'pi-, ©f 

pmMB04 through tills *»» 3f m€0* Thi& w&b m. 

yl®M %faAt a?@c®if:«€ wltli th# plaia p^#6iplt»t#  ̂

f-r©® &-mppm^ #3.11# 

CATALYST W&* M 

e#:rl# »© *d#-. la .tim pF«pa»%l«a ef 

Ijst mm ae%lvat#i stmre l̂ l..iî «.#. mm& Sm 
• # ' 

mt S'€®•̂ • -fii#.r# • WAS a© eiiaag# la tls# «pfs:e!8ti»ita©# st 

•fell# jrnttm «#:̂ ie hjdroxiaa #«»tiag* . 4% t@a*̂  

pmwmtwtmm ©f. gOO-»£S§® too iw #f 

cATAmm m» .xs 
It was tfcsmgbt pi»©t»bl« tliat fmrmm^ -̂g ala®® ifc 1# 

ami Immwmm & a©ye ffldtalli# 

^Mpmm-lt, wnmli yt#M at as #fflel«ii% a &m 

e:©p|?®ir a«a-"fca-|j# • 

Blade ©xii# waa fireeipttat##' m li@t s©l«%l<m 

#f mad »0c3.l» fit# pi?«©lpi%«%# *«# 

f ; tliOT®agial̂  aa# l̂asolwi la s-fcrmg f oral.© 

aeiii# Oopp®:F .#©ma.t© e^ystailig## fî 'Os tins moM wmm 

f oft,g »ltfe m -wmrj #.ii&ll of i!»t#F, mioM 

t'M# jB©tli©r »«tmra.t@d with o#pp«i? fopaat#  ̂

wa# «»#il to m€mU lOQ •̂ * mf Immw ©I»i*©#a3.» 4i'̂ lag 

tMm a#«:©ad wit-la ttiis seltatloia, s»a.ll ©Fj#taXs of 

eepprnw- tli® -e r̂©©«l.. ' 

Thlm wmm- pM##d $M tfe« efeitab## &s<a 
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4 3. * 

st 1® wa« lii€.t~ 

est®#. wMl® f«rria3ml wm# fe«l»g pi&*©©i %l«»®t*.gli.# 

tmm &w&pm •sy.lvaii »er#. l'©»a:S la rmmlvrnw* 

emmsm TO, . i t  

to# grsas. of .e.la##eEal iras.. soak«d tn a h«t selm* 

.tioa #f SS ^mpprnw ajsagaii#,#® 

.Aft#!'- t.t» s#<5«i€ ®«©fe it ms pla^e««S la e ©ata3iy«% 

ana mt SS® .̂. . . 

*i.t|j: a jfuma«# ttm|3»0r®ttar@ of" M40 '̂t fus'fmi'aS. 

m« inaii fcbromgh ttils. catalyst. Fr* fcti# 4S ©f pFod«©t. »-

«#i.v®a, f. &f n-ylwrnm m& On feasls ©JP tht« 

a»®mt #f pr#dT»%^; fcbi.s mmm m 

^mMmm so* a? 

ji e-«®ptr iio#ts.t# ©atal:y®t wmm pTmpm.Tm& "fey stsmfeiag t@-

g#*!!®!* eo-pp#i? ®»<3 2.00 w«% 

Mttmit d#ooaposlng t.ts# as usmal, S® .pa. 

of rmFfmral wmm tlirough. fay^regstt&tl©© re.fe», as 

fty #l»t ,f wms tliaa with msj 

a»®»t. «f wmm. M. of iilii#li. .X.f»$ 

Hiui. .itya.vmj,,. » mm %im- s»#@%lwa.# 

«,» &« -til# ©atslyst 

iW'&m m mo%.m%%m, ©f tim ©«.talys fe tM# -©f 

h&® aawafca,:g®®i tfa# %!«# taipelif#! to pi»#-

parltig .1^ i# m. mmm%% TitmmMl&m ©f tmr- e.ftt»lyst #^l all. 

%lis ^mpprnw %m tlue smirfa«® «f tli# ©toare^alj 
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, 4M ^ 
-\ 

tb# mi mppmw mm %hm i» »m«to mmjtm. m&mtly 

it • 

ss^aB® mf ©#pf0i!" wmm p:&mM.mwm& aai 

iilx©i #09 «## ©f, w©% .aetivafeed silwiaa Ivmpm Ci4**̂  

mm-sU}* IKii.® ««# im tit# ©ataljst tmti®: as# 

1» lif!ai«©g©B «% a famifc®# t®ai|}#mt«r# iS®®*. 

Snirisg %fe@. feyir©g®»ttoii ef S0 at m fwt» 

wsL&m ©if #3. iit#ir» «f wmm %mUmn up* 

®® S4.-B .̂•. ©f frr®duot »0i©iT#i,, hmmwrn-Tt, ©aly a. 44  ̂

ef *iti» A f#w. %©iliiig 

aa  ̂ ®ii®llt,ag 0%wmmglj mt t®%i?aliytf]pesjl¥«a wmTm a#t,is.®ii.» M%mw 

thm »ixtiar# was €i#tlll»ia beillag mv&waS-

97-100®,. ftk# ©f tb» &mM: 

iaai«a%isg a almtar® «f f'mjptmwml.. *»« 

tMs iS#®s a#t f «i* all r̂b# 

.apipam%«s #i# »#% Im&U* 

mTrnwi *0* m 

. A #Sfe*«ri.#3P *«» jfiP'iMs ©f fey 

«-̂ it##siag tb# ]p.3.asfe«ir tteoiagfe m pota-i# PMmw, lmM» 

tlmg til® Aipf,. mmS B»aklag t&©a lat© shmTt ImmeMkm^ 

:g**«»s: mt- p®w€«i?®4 0(ipf«r *«• witfc 

tlsl# w#% #«3rs»i» ftsi til# .eatitlyst ®3.&©@« to %fe® ls:f#r®g#»t®ap 

aai <#©«p®»#d la a -«P tiydr̂ «a «t SSO®, 

m m fummmm SOO® * feAt.li %mmp®»tm?m 
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®P- tli# M## m*- 14.#. ga.*. 

wftft #R, %hm m̂ mm% ®f ia&# f S.®M wmm̂  

•©# gtt* 0t -tî ^gfct f̂ i#'ii#d 

4f»S :a»« ©f pr©!im#%,. a®*® wtf* WMs tm 

m ji#M #jf; ma. tfe*- -©f atarMinig imfeiî al. m 

mt %%*%$ m.. %lm #f '«iewft* «f 

IPto mm'M 100 .«f gam Mm 81*1  ̂ -{« tk# 

t»#I# :&t ®f 

Fttî furyl iroa Mmm m«»4 

grt« m yi«M  ̂tfe« mmm». 

fibii yl@a€- ;fi»«m %to» of fwfwr&l CSfl. •̂| 

»«mt tbip̂ igli %to@ tm wm̂  €4*1̂ -.. 

msmA (©a %b -̂SSi pi-* ©f pr^e^mmt tla® -yi#!# mmm. 

%m tte# »•»»' imm »®#d %m 

tfa® t#»pin'ii%m.i*# fsag® £%: bf5Sr#:g«»»t## 

fl̂ - fey#̂ #;ge*ti©a fst#., v#ipy 1#* -afe 

M mm$Mm g.S© *̂- fto® 

»t«. us# •»%il3, M.̂ ' %rQ\mŜ  '1̂ % jr«ll, ®#.f afew®. 

%Ms Tfa@r# *a.s ®tJll a @*11. ©f bylipM®-

gftaatsioa at tto« Mgliwt , 

ite# .i'tomao® tS ®f im^mweit 

•m-m ttar©*igb fefa® :w^' wm%&. w&m. 

wmwy tm,: mmM sjpfmt: Hat# trnwrnOim: .Mr **» pvmm^ 

t:to«iigii tl» ct«ta l̂y#% k@p% «t » r#r aiiiawt 

mm-^^mXf' tM-s tm&wmmrnm t&» of 

«.f>î ji!eimfeiy tet ai# not t:fe@ 1-fe# 
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•OFlgliai 

• l a X I I  V k m -  v & T l m x m  m w m .  . i n  t l i # ' .  

appx^^ywft#®; m&m '©£-. Wmlv 

Mm Mmm  ̂ ef 3 r̂g# AppA»*ttw for 

• #r 

.Aa «pjp«:r«tw wa# eosptfrn###! mhlmh m • «i©«a%«r« • 

p«r% of «ir«t»y ©f th® .. *Ptoii. 

ta turn aa#-i«pma|r|.ag pb#t.i@gwpli api t® • 

#po»€ t@ rnmm 'n the. #l*g»w.  ̂pig# t#» mm.- tmmmm wm» 

.«f h®r.ii<3B%«l.*. «ai tlsi WhmJkm with 

%.ls# «.x©®pttoia m£ m. fmm rvMrnr fa 

t.li» wm ea.taiy«t ©iM®te#-r 

mm m. î «B. fii>« t̂ »-» %hm: wmXismt mt tli» 

s*all®»' »#-#. s»»ll®y t»Mmg plpiag 

wmm &£ mmppm^rn Tkm wmpm^imlng flmwM h&& m ©m.pmeit^ mt 

©»# immî rn 'Tim ©atmlyst ana vsp ĵpt̂ Sag pmt wmjm 

«I#@ftrioally li««t@i. .s« in tim. wmmMm ^msli .ma «» 

ia th« tfa® a^3.l.-#r «sMa»-, it t# f©r 

.a.1.1 t5̂ :« mm& w&wmr pli&8# 

Th& ©«taly»t« %m tfcl* .f#F tli» 

mttm, ®f t:a«.iuded omp^w h-y^T-mrnmrn tmm 

%Mm mi. as# tm m-m^pmw t«r»3.ag» 
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***• 

111 . im, 

^s#®:r ®r rffi«t#^y 

CNi.%iily«t Wwrnmw * 0 mmm M Syl̂ sus 

§mppmw «lap«^%# #m charcoal -tS 

©a S* If 

©©pp®r pp%*-€ 0©i>p#ar' S 
aitmt# mm. c^w&m3L 

^QppmT .'inti efer̂ lî  'f 
a@«tfLt® ®s e:bai»CNil 

©o^P®.a? «#©.%*%# -iwa al̂ atttik IS 

G0pp@r aatf «#*»!.« I# 
hj^w0x^€0 em ela&reeal 

Copp#r fi?€» @©pp#r .aitrat# I, 
 ̂©^pp#!* 8©r®«a 

0#pp#y 0Xtd® Wi»#: %M 

Cmppmw- ppt'̂  fr©» #:!0|̂ p#r 11 
snd ses mm .i®te»r«soal 

Q^pmw mmmtrntm- mmM mmLgm^mm® %% 

Cc>pp#r oa i 
witto 

Sopp®  ̂ ao@tftt# Plata # 
wooi eliaroimX 

•C#f]p«:r r̂ fsiat#. m, ,1.S 

Gmmimt « fMSi» 4 

lumps 6 

C#pp«r 6 
rnimmmJL 

eopp#r ©a M 
m^Tmmm, with HOft© wa|»€jrs 

€«rle mm, «fa&r«©®l, M 

Copp#r ««##«%« ®a .i0 
of Wmw%m 

Wp t# 

Ws» t«- 8<5  ̂

|a#% «te3.« 

m$-

m$ 

VmTy a.#w-

im 

vmTw 

»-

m 

m 

n 

» 

W-

tf 

» 

» 



www.manaraa.com

m • 



www.manaraa.com

«ai. oopp®p mestat® em mimwrnml, 

muM mmpprnw oa ohaipe-«I. ffe® tmm% tmm wM^m th# mmlj 

^mamm tfaa.% mn appraeimM# emmmt .mflvmm, Tli® mmpprnw 

#«%«%#% mm& s®:% mm ia %M« mm it 

•wa# la feb® ««* fh® .<g#pp#r -was feh« 

®alf' «a# tried, gî viag #«piii?al}l® t® 

im til© saaller spj*rata«» M liyir©g«ia&tî . 

usiag ttol» ftatalf-st- will., hm 

ftoe @a%«iyat. ws# toy €i»tirifemtiag S4# g»* @f 

%ma.pm-* was y3.a.®#d ta the »»« 

#wi®S.̂ t at la .a slew ©f iif#3P®@fgs» 

¥-S.t& tli© fmmmmm at BIO®' t&® wp®iPt»S.-«g fN&t ®.t 136®# 

#00 ©f WM ®taî «€ tiir©«tgfc tfa® ©atft̂ yst. 

€mB ImmkB'' m-m 0%@#w#i ia th® tto» p®t mmd tto.® 

f«r»«©@# Tim rmtm, atartliig #mt l#w, 

fewllt "ttft t# » I5#aiit a ii«tisfa®t#i^ 

ttet *«» obtainaiS* ^w#3,v» grwis *a» ®.%mt 

tteottgh i» ®a« ltb« mmmt day, ajft@3r faAvtiig %®#a l.«#t-

0W#rni£ht *1-̂  s»all liyiir#i#m st»a» ^wialag tlii*0'iigto tl» 

1000 w&m tli# 

a®xt two a&jW;, 3.20© saasi lOOO gw .̂# i»#p«®t.iwl.y, w«î  s»mt-

tl]̂  .ii|̂ "3P-<9^#i*tt-cai. rat# sfa©*iag m iapt*#^^«»#ata 

II' <3l»ii®e# fb# mmM tli® tlrmM pi* @f 

imm toy#r©g«i*t®6 m» ttsaai4i teit mmm 

•tlireagfe. It wm »©tl©#i tb«t tte« •wp̂ t'isiiig jpot 
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m 

mmm mpprnmnttf Wmimn mlnm®^ wm mmmmwj 

;i® %h» :#r thm 

la 'sm %hm -mtw mmm %h.w& 

$M- m% MQ^® imi%-i3L mmm% '-©f %b# 

€laapp«®î *̂ 

ftiMfelag «iat th# mppmwm^mm wStfc #»# .f̂ s-slag 

" farfmml the a# fe|f€»^©g#is«tl#a «©omipr®J.. 

wmm ,f #1* %%m €f#asatt#a «f 

tb# feyar#g«ii®tlm whmm fell# pot wiis ##%a,eb#-^ t® ibt# 

•fmil -0f til®. •#©»«-& #ttpp©rM«g "feJfe# ©atelyst 

gtir«a wmy, fete®- #at*ly#%- lat® Wm p©t, a»d it is 

th&M febis tepp#i3t®# at tli® tim® feii« fa^#ipo-̂ Ba-felim sfe#ppt.tf» 

Biae® fete# la îtt ## hme tti# ^mmprnwrntm^m 

•t.a#ainiiPOii t« tk#- t#p of tb# «% %$a«s fe# nlfesf® 

It i« ft®fc «al.ik#ly ttoat tto# ©f fcfa® msa 

r#aeib.»i « felgla #it®»-gla a#It tli# UieiMmTt 

thm mmm&n ia 

followlstg. .-3Pfc»mlt« fr*» ffais lifte©g«a®,-.tiS.6ii. w©ff»® ©:«*-

;pil««i «ft®r,4is%tlXtaf tbe-

4600 szi-©p"» 

3455 •« 

114? ft 

19« «• 

Wat»r f®3?»<a (ftalettXmt®4 | » • # 4E6 •» 

R®8M»@ sfl'raii 1507 -» 

H®«ldae »i»it» - «at®2  ̂ • • • «' 1081 » 

Y1#M fe«»#a #s.. p3P#tfme% 65, 

»3rlf « ,p»di4«#€/̂ » oopip#r 
* 
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* m ^ 

.  tMs mmwml% ©f' tmwmmhlj wi^ 

«?#jp«El yt.«.M witM .saMtl.i«.f immm 

M-l, «to#a it i# p®tai«i: a»t»g-

t#a Ma#» til# 0t *»» timn %mm timmm: Wm 

•&£' wmm «%ill 

a# »l̂  mt' fatiĝ  tto# 

tito aS07 ©If »®Ma# »«» ©##!## tm mm !©#• teatfc, . 

tit# w^mrni wm^mrn Wpm. awn-* 

a r̂tag %hm rest fey 

®f t&# •«.«• .f#i®i' tm •^©t.l |m*©-*.), 

Ijadisattag & iwljEtwa?# •##•' jPwrfwsl ias -̂ t»w^m»yl. ITM® 

^siiw# mem%^ ^mmmm^t^ 

«atll a ecmw#r84«»m t# 

Wtmm t# t:Ma- •»» '1  ̂ tfe# «f, 

'feMiii HiiifftMit.* 

#4* Sylii'fts. fe# 

Is « mi^mw 

»%ai 'im^h mw&mM Wm mp#aet.«iag fla®!;* 

Witii .• fey ## & #m:ts.iitl»g • 

S® ipi* W»#a. tlj# ©#«###, #&« 

mm» ftl%@ir®4 m tmmrn^ moM. mmmhma witlfe 
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-©i * 

tt wmm ln'wat®-p m.€ ©̂£ 

cbsreoftl liaap« ̂ &ii®d. -Bir m^im •#&»«#»! #w#»4 

' mtm3L-gm%: wm l#rt -m. tla« tlii» wmm  ̂

im elteiibsr asad aa?S.@4' at 200®. 

At ® furm^m t#»p©rafe«r«'#f ttS® «!*&' 

tlmmU m% wmm&'tmmpmmtvtX'm» SO «f. ©ylfma ;ms--p«s##4: 

tfa«. %#»«€#» wits wm0. mp f&ii'lj s«pia2..y-fftp, a. f-sw 

mM «'' tiiii@| thmk flttahiag w&m 

fm%mm - t̂s inai©at@<3 -th# aeexiraiilatioii a 4S.#©«p#slti«...-p^s .• 

^1  ̂ tmmmmm %#mp€(3ra.%»p® was %mmTm€' t.# wlaii?® tla«  ̂

%!#«, â ijestNtiS to proe®#a in&m ' IKi® ,3aj<32?©g#ii*tS.#ii • 

mfe#- 3.®w#3?'vafc «#& l»l©w- IIS** 

At mm tlmm., ^m %hm ira^« a ^©w-

w«tta# an# mxfFpes«i'̂  

prcidiiot, #f wmm witlidFitiBB f®«» asalysis* 

'fOi« •mil. mflmmm-im^ 86#f 

pw&&mm% mmm tm. i»@o@iv@r«» ffeis %mm- ^ @»* 

»y %® f«r fê - ©«b-» 

9«3»i mm tfe ^*is-s#« @vw, fefat« aai. the 

;«at »ifek tlia. i'«a#werd 

. jMrti-iyst* -©f gas SMipl.## 

0% - 0.1  ̂ •• m i*-o  ̂ • " 

- m*m 

% - 0#SS . la«Ft 
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fM# iiiilemt#® thmt Wm tates 

tJa@ fom mf #£ a 0 - f• .sgilSttliig 

Wm CM^ «». ©f 

the 3?#«m.ltlag ^ 

3p@s#ily *«€•©«»%» thm %m 1*%# • «f 

iag i&l# aeetiHiulatiica nf -g«#» 

M®ti3.1atiQ»: #f .SSSSSSS,̂  3appî #l«b3l# portlcsa smttM.-

itfe ftifstt «4stia.l«# m% #0*̂ ® -.!̂ , »®t e:ead«8«.« 

Sm muppm '̂ mt til# ftsssapttMi. bydr0g#iiolysl® ©f. 

tfe« Bcmi ib®%w##a tte» 'twmm mM .wetfeji 

O0©W3P#fl, f 0«*iMyg wt-hs  ̂ fmiras.* . . 

#lstl3.3»#il: . .§-1® itatf ff**, 

«ily g w»» W® -aaa ffais was t1b« 

A - «iî »t;, #r. 1̂ -
mktm»Q: i» tfe# fifttffc.. « tfa#- Si»:t of pw'^mt 

Q^AIOTT »#• # 

«€iai«3.«si'«a that m&.mm^ j4i©3s#l is t%8 msaal. f ®im wmm, 

t«o f ®s» tM« %€r®g#i«ttiea 1## t# %li# #t«iy mt 

f©iM •ii»»j ̂ wAmMA* 

A ^staiy t̂ was# tiy €l.#tr.ltetlag #f «&«#•-

lam#y Bt-0^k«.l « pi# ## 

At tmmmm: tvim 100® t# SS©®,. mm 

tfcis >®atalf8t, feafc a# ^#^«g©a*t4-m ##«»»«#.' 
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.'•0$>r -tpw--

^mmm #f Sm. tool ling. 

was tmmrn̂ - witte .« ©©afesialĵ  6 m* ©f MaOH. mi# 

1# #*SS  ̂ #ir. '•wm-m4v • 91m catalyst mmm #i»:» 

ta?lteit®d eaa.. .̂ .* •©# t̂oarooal:«» , la tte# pr®©#i«ir« 

©«•%«,ly»'% tm tfe# My4^«-g#a»ter irt®« is m 

0tTtmmm. «f tejdsfogaii •«% BOO®* 

At ftea ISi®# 3..S0 

©f syXmm m@ ^mmmM ttmough tills %m fea%0fe«s.* 

•ft» «tt thm ĵ #r®0«ii»-tlm ai».% 

mm Afe^r# f3?®<|Ta^Bt flimsMag was 

fte bf€ir®s®aatlm wmM 'wmm wmpy 

aa diatillimg tli» IM ©#» 

aai fS®.« Ti». "tajtllag 

ma#. w®î b» -̂ 04»S .0K» Or %b© @f .aii©®aat 

©f tlwt wm» €*f$» 

ffe« .pfefSic&l.. eonstaatii ## tfe# fc#%»lif#F#8yliriai fs^aet'lctt 

r̂ nalw## .»r« ..0»im»a b®lo» wttfe tii® §:®s.taat# fmmM. Im tli® 

B.» ft-. 

n 

a 

1|' a?#;p*s:«ljaif feb# i&»30 ®f pr®4a#t 7& 

til# m <if «w3r stumM fe# 

Prodtaot 

%^mm^ 

.*asa0|| 



www.manaraa.com

• m * 

%h» n-mim. -$mmm.^m nf 

m t s r l a l s t t o i -  « « «  

GAmLlB  ̂ »©• # 

'&S0 &&as- Ssiisy s£#te3. sbss#:^## iM 

l>-olllxig w^Ser «i3.4 a aoliitiim «@ataiiiliig  ̂pt* ©f SaOH »» 

»l#wlj l?totis lma#f 0  ̂ ©f 

M*#M^«!t«ally was mm. mm& 

i:3ri«.i. Am t-to» -©ti«^#» :̂«. 

MM -ivrnmrnm lis® mmM %hm, 

».%• m^mp iJfeaa mtla tli» 

Fro» 100 of -sirliraaa, f©J.l<»-tiag mmm- #tet»ta»i-s 

•®©t.iil «r#î t ©f *> T9#0 ip®. 

'fS® * g@»S 0^0 

B0i3.1ag fr» -» ^.O m* 

mm%mm -- m* 

fM§ $M m 4S^S *̂ -ffe# 

fe#ll.i®i •*©» :«# tmmM ft# |.,B«.iii#»: 

mmmmtSmwf mmj% «l©:iife©:I Cte* #%* 110^1 «i" mmWijX www'^ 

lmt<^mm (Mm 3p%*. Jl̂ ®|-*. ^hm sJ.«-«tis3. 'wmm %y its 

60 .̂ »ttayE propfS 

m« Im,. 

Mi."®! im» • 108^1* 

wma pa?«^»d Sm iiaa^tly #101* 

»«r « tfe© tfc»: wm^m wmm 

l©w#. r#|»««®lss tl» ]̂ rtioas 
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• * 

f l m l  ' w a ® '  e » l y  

Mrnm 1# .̂ mi to 

mm.% M^m ^mimrn*-

twmmttmk fr^m prmrlmm mam wm^'^ tb« »tai*tiag 

s©«i»g m^-

B&tMng f»«i, ©O-tS* 

Boiling twmm 75^05® 46.0 

21.0 

gsi» 

m 41 mi th&: mem^t &f 

|rl-«M mt tmt3mhy3r€»& t̂wmm» 1% li». »#% 

mai tte® i#»s 

#S mw9" .#1# 

CikTALIBO? MO. • -

M wmm "fof mm<m%m 

©**%«»##* 'w«# ®a 

fsiat@.#a im; tfe# nai- t© isttitill® 

ai©»:#-l. »% 4m ». 

-esf sylir-«» pw®# -̂ tlarmigte %&!«• 
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*• Si- *• 

• m m fmriEia## t«ape»tiiip© ef 105®* .Alfheagtot tim lif€^#g«asi-

mim w«® rrnmrn  ̂ Im, &0-  ̂ qI* 

'iS  ̂ssd-1»# 

©f t#%fmhjdt*o®,jl^sca* *- notlceabl© i«ia«st ©Jp- feli« 

50** a»#- and s:a#llo4 fmrwft*-

©«Ai;XSt ». t 

•A si'#!!*!, WW- f3P«^»4 %y mMiag m pfe*-, ^ Km 

•tn-a »aiS;|p#:ii«'t©» ®f Ite ©f liapi- ta m 

SO .̂. -ef *f%«r fetot 

« « it *a:8 .pi«a#€- ,Jm Mm tm^- ̂ •««*#. 

r©ait#«4 »t 0SO®» mn4 ©f th® »»̂ si#tim #. ,: 

«t3r«ag od©3? w».« as ia 

©mtalynt-s 

»%«##»• ^^pmm%mmm «r XIQ^ .ami lac^#, a© tofiar#* 

gmmrnMm, mf #ylw«a m#, rneet^llah^^m 

CATALYST W&m B ' 

A ml@i»l ««#%»%# wmm m^mtMmg 'MQ' 

©r l»|pii Sm m. «f. 

%«%#., ATtw ^wmmm^ mmm 

Xmmt'tmg #f tilcfe#! %©•%«,%# i»ll-0#v#3riag 

Offals wa# €yl@4 -mmS- Im %li@ li2rdir«?g#i«%®F* D@#-c8»p!©«S.» 
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