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Throu,_;hout t} e history of nitry c}·loride there rave been 

many ni tr a tins; and structure studies ., :.,ut there ·,ave been no 

conclusi VP stud ·_es concerning the _,ossibili ty of usin~ .:ii try l 

chloride as a starting mater ..; al f Dr the , roducVon of certain 

Uat ni tryl chloride ap )erred to be :?olar::..ze i : 
- + 0 

Cl- JV. 11 
---0 

(1 
indicated 

In neutra.l solut_;_ons nitrj'l chloriJe a lpec.red to exist in two 

,Jossible orr-.s : 
- +-

C.. t - Noa, 

T'us it uould see;. possible to use nitr~-1 cl:ilori'e as a start

_:_ng 'Tater-ial , in 11 acid11 solution, for the _'or:r.ation o:: vari0t.s 

ni tron:.m1 co,1:'.-)lexes . ] o direct statemen'.., of tl.is nossibl e t..se 
8 

o niLryl chloridP was f ound i11 tl: e literature . "Jue,~r, :ioolf 

re )orted on tl e f ormation of various ni trusyl com:_:ile:. fl orL,e~ 

usinz broTI'ine trifluoride . 'I'he~e com:1lr->xes we!'e f Jr .. e'-t by re-

actinb brom.-ine t:::iflu;r.:..dc ·-1ith n:'L tures of ni.troeyl chlorL.:.e 

and subs ~ar:c er cana l" o_: f -~ctiociri ' as 11 a c~_ds 11 .:..n bro i. "' tri-

l'luor .:..de solution . J summation cche . e o l is Fork is _)resente.• 

in i g· re l . 

-:foo f 1.md ~1~leuP ·\ eported on t e for!1a-tion of cert2in 

t:1e l.?t ter . They c,enerally '~sed a mi •• ture ,f th<: oxi..ir.:> and 

l 'i 
I 
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P,odf.tc1iott o-S NtTrosy/ lf,f(t/ t-tiTAoNIUh\ C.o M(1(/!''A :£-/11o1- ,'{('$ 4tYd -fl'-forOSt,/;4~0KA!c~ f,N';n a,-oMIIYI TRt~l~o,.i-1~ 

AP 5P~F ~ AJ ➔ f>t- F~ 

• 

l( ~oa P - , !(A SOrt~ lh• Fj J 

.$ 03 tt£ 
Oa., 

I 
No a. S o3 F _ fJO~ -r6t-fJ 

- --

A~ + 6\-~ ~~ 0.3 + B l-f3 

"' .J, 
No~ Au.~ No~ &Flf 

-{ ~O.s + 8l"I:, -+ t.>o ~.,fi 
_______ I CS,hl.ol + 6..-f, _.NO 5£,F, 

No S0.3 F --------~ r 0.,._03 + 6>-':, -+NO 6Ff 

St-{:. 
I 

c N 0\.1,._ s3. o,, 

r 
~o~ 

No ~ 

SN~+ 6 }-f3 
..J, 

[ Noa] 1.Si,1 F, 

rl C.c,~ E I 

NOC/ 

PBl1;- t B\.F, 

~ 

ruo"APF, 

,, 61-s + & ,. 1j __,,. No P Fro 

AA. o-. -1- 6,-F.-,.[IV o).,_ G-.-Ji 
S..F11 + 6rfj .-.~o),. S,,IJ. 

(N~s,vc4 

At.~ Os+ 8>-1) S J,a,OJ -t' 81-lj 

J. "' 
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( anu. broPline trifluoride and treated this mixture ri th di.."li trogen 

tetro.xi• e . Using this me tho~ various ni tron:i uin com_)lexeE were 

fon1ed , n:7..t:!.•onium tetrafluoroborate and nitroniUJr. 'exaf uoro • ..,hos

. hate , ·':,o name a few representative corr;.,lexes . 

There } avP been ot er ,_Jre arations re~)orted or nitronium 
3 

tetrafluoro ho rate . ",ol~b and Ful111 r~porte ~1e direct fon~ation 

of the orate co 0 plex 1e reaction of ni tr1Jl fll oride and b )ron 

trif uor·· e, arid elso hy t0e reart · 0n betT-reen nitro 0 en .Jentru.1x·· e , 

r' .,, 
c•e~J"C" rr·1 ) ~rd ~11 ..) .._Jrob""' 1 

r0 

a. 11 Lri c' 7 .:,ri 

uorides o:: ~1 "' re~pAct·vp pJn enLs . T'·p 

.. T 

11. -L-...:.. G) . :V 

1..:2 fuF 4 

• 

·tron· 

-r·•. orte tl e re-

c0 _ lex .... are 
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a., nitryl f'lpor · e 

.:..n _1r,,d,1 c:i.'l'"!.L nitroniu'11: tetr~ uoro orate, '8xafl1l)ro-

o." t: ' recr tion et "en ni i:,ro 0 "ll _ier::-i:.i e, :. r , . .:..ne tr · ..::'luo-r · __ , 

L '! 1 s -· t.a:...l? co .)ot1n of t P. ~-:or:-..... ett.l . or s9ecial il1l.,eres·(, 

id 
::..st~ P n:iir,'1n.:..•~ Lev_·_fluor0bro"', ;,{'.'.0 , f'_'._rst. ,.•o8·t· 1 lated by :Jo Jf 

lirec~ rcac ~..:..o 1 bet•-1een 11itryl 

, ~ roJ.uced by a 

uor ..:.de and bron...'._ne tr.~fluoriJe • 

• iy 'rides --:( ' 'li tr-.rJ cl loride in r rine trifluori 1.e solt't · en , 

t e re::: _)ecti ve ni tron.i.urt cor' ,:;:xe, en, 7 1 be directly ,rod·.:tced, 

avo · ..::in0 tl e _:_i '~icul:., con-~itions enco1mtered :r'. en usiru ..li.c.}_-
( ~ 

tro3en tetro:..ide in t' e )T'1C8SS of fonl an~ '}ne ln1~ ' 2nd t e 
(f • 

:.~a·11er 1msta le n"'.tryl .fluori-.:.e · sed y AJnsl w 

substanres werA ca_r)aL 7 P of' act::nu as 11 acids 11 lY: hromine tri

:'luori ..:."-' , Uc •.. ; t:r:;,J cl1 orj ·A woulJ thuf' be a convenient source 

of :1 · tron ·_u:" io:ir . 

T 'ercforc ue _)roceeded to f lrst forri tl~e nj troniu. tetra

luorobromide cor :plex by a ..::irect reaction bet.;een niLrJl chloride 

bro ine t:.'°'..f uori~e and in turn reactin · t1 .:..s co:- plex in bro-

:ine rifluorL e so 1A t · on wi tl tr e :res::,ective a._>1hy _:'."idr . Toth 

'i'TO Cl -,. "rF --... ;,,.• j\J 
2 3 

( ) 

• 



It ~j -~ not seen l-i.J,:clJ t 12 t t.}'P ni troniu.r1 trifluorocl~ lor~ oromide 

woul....:. "' :1roduced in th 0 reactj or. between ni tryl cl1loride and bro-

mi.ne luorinatine pro)-

erti s o_ roLir.P Lrifluoride. 

e :)roject wa:: a so exten ·e::.. co include ·;orl,: '.)Il tbe direct 

reacLion between ::-ii tryl chloride and boron tri.f'luorLl , and 

a so aluni nu.,.,.,,_ tric11lori e : 

?ram tl1e res'J. ts of these reaction::; it uas also hoi)ed thet 

narc cor.clus ·vc stave"'lents couL. be .:..ssued concernin~ Lro nature 

of . .:..tr-Jl chloride i:1 t. e 11 acid 11 solutions , an,: also .:..n t},e bro-

mine tri uoride solltion . "y co- rork,.,.,,. , ~-r . Yot~ , -.,1.ezlP ••·itL 
7 ) 

the structure .1roblem of ni tr.:l chlorid.e in his )a )E':r 

• 



3XJ:' :l:tJJ I 'fAL 

I. Prepvration of nitrnJl c bride 

:ii tr,; 1 c_•J_0ri ie ~ra~ ~)repare,_: by th~ method d.eveloped by 
( S' 

~fise ar..l Vol_Je 1-n th so.';le Ti'!O ifi cations . For an illustration 

Jared b~r drop_,ing concentrated sulfuric acic: on sodiu1r. chlori ·e, 

1- a<'." bubbled t'1rou.:;h a 16 • solntion of sodium nitrate in su.1-

furic aci t . A ::;as -.::.ispersbn tube ·,as used for t11 e J.eliver;:r of 

t•8 ' .;dr o'-;eE chloride . Gaseous nitryl ch.loride was collected in 

a e;raduated tr2.J , cooled to lrJ ice-acetone tem_ierature, or was 

bubbled t 1ro ·~11 carbon tetr2chloride to ro ~uce a -saturci.ted so-

lution . The lin_s were clenreci ulth carbon dioxide . 'l'he p~11 sical 

cons:-a.>1ts o :1itr;:· chloriJe are : B. l-' . -1L3, 1=.n. -141± 2, 

II. · re_;aration of dry solvents 

A. The C".rbon tetrachlori·te , used in t e spectra analyser and 

in tLe ).:ociuctioYi o nitronium tetrafluoroborate, was firs 

Jried over calciUI'1 carbi ie , :il tereci , a'1d --'.:.hen d.ried wi t1 _..'Jho s -

nhoric ~rar.:..~e . The carbon tetrac loride ms t en filtered 

into a di2tillin;,; flask 2nd ict..:.llPd throu61· a Yigreaux coluv1:1, 

the ,L'.-~le rac .. ion be~ n 0 co 11.ecte.:. This solvent was ured im-

med..:.ately , or ~Jleced in a dessicator 

B. T.re glacial acetic acic.. used in the spectra analyses uas 

i'ortifie ui t}·, acetic anh,1 ..::ride to rer11.ove any ••rater . 

(5 
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III. reparation of the nitronium tetrafluorobromide 

Five milliliters of bromine trif luoria.e •r: e Lathe son Co . 

zero c;,linder pressure _:Jlacei in tl'e collection vessel for 

nitry-1 dlorile . Care was taken to avoid contact - ·.th any for-

eign material, a.s this resulted in firP . flame -ms produced 

hen bromine trifluoride came into contact with thP Kel-F grease 

used throu~hout this project . Ni tryl chloride ms 1xissed iI1to 

the brom::..ne trifluoride at a rate of a)pro:xi11 ately two bubbles 

oer second. AJ.'ter about ten minutes a sli0 rtly yellow solid 

began to orm in the solution . The solution became slie; tly more 

v~scous in nature . During tie course of the reaction the romine 

tri"luoride bc:iled V8ry s ig t y and there nas a reaction between 

exces~ nitryl chl)ride and bromine tri luoride in the waste exit

line resulting in trie :-iroduction of a white solid, which could 

not be isolated due i.,o its high rate of sublimation. The rnain re

action was sli~rtly exothermic in nature . The nitryl chlori e wc.s 

stopJed after the formation of the yellow preci)itate had ceased, 

taking ap~)roxirnately one our per five rrilliliters of 't:romine tri

fluori~e. litronium tetrafluorobrom:~de ~as not isol2ted due to 

the e tre!'lel,· hazardous con~i tions faced when workin 0 , • th bromine 

tri lu "1r::..d.e • 

I • eparati.on of the ni tronium tetrafluoroborate 

The bromide corrplex .:.n br )mine tri luoride was :r::ilaced in a 

strone: ho::id . 'Rorie anhydride 112.s auded, end a. ver-J e)_othermic 

reaction took place . !-~eavy fumes were roduced ( 1Joron trifluoride ) 

• 



and t e ddi tion o boric anhydr i de •,ras stop:ied 2 ter continued 

additior f ailed to produce any reaction . t this time tre bro-

mine trifluoride had boiled a•,rny, and there ·-ms --:inl y a white mass 

l e:t in the reaction vesc-el. Thi.s mass was n l aced on a paper tow

el. The excess boric a.rihydride had convenientl y used info a solid 

mars , anu tris 1-ras eas · 1y se1)a.ra ted f r oTl' tr e product . Besides the 

fused >:ass there was also producer.i a write ·)oi:de!Jr solid w .i.ch was 

Lydrosco Jic in nature a.11.d sublirrel rather heavily at room temper

ature . Visit, P end infrared spectra were run at var/ yin[], time 

interv.s,ls :Ln ac~::-Lic acid solvent ( seP r aghs I, I R '.['1 is COT.-

)ound reacted v:;.eorously ui th •-rater _:-,roduci.ns a very acid so_ution, 

1rhicl ,;,&ve no )reel )itate with silver nitrate . 

Preparation of the ni tron.:_um hexailuorophoc:?l1atc 

To the sa.~e bro:'n.i 1p cor· )l ex in bromine trifluoridP was added 

p os. horic anhydJ.1 ide . .An extreriely exothermic r eaction took la.cc , 

a.s eJ<..--pected , •rlth t e production of a smaJl la· P . 'I'he a.J..dition 

of ne an ,;ydride • as stop_'.)e after continue..i a dition ai ed to 

:1roduce a reaction . !-J:eavy fumes were a so '_")roauce--i. in thir re

actio ., and after Ue excess bromine t_ i luo~i,,e had bo·i.leJ. a·ray 

t' e r,3acLion nass was _:>laced on a paper towel. I'.ost of the e.2:cess 

phosphoric anhydride had conveniently fuse:i .:.nto a solid mass . 

There was also produced a so i.d covered yith a heav;:r J eJ.low oil , 

and ·rhen prec::;ed into tl ~ _>a:)er toFeJ -~1 P oi 7 burned Pi t '1 A. snall 

fla·, 0 , leavin;:: e white lydroscopi c ro id, "h.i.c'1 sublimPd heevily 

at roo~1 ·~e~ )eratu.re . Visible and in_rarC' _i sp 0 ctra ·rere run in 

7 
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( 

acetic acii solutior sec graphs ::c:, Ir ) . The com:)Olmd re-

c:.cteci vic,orou~J., 1f. tr -1.::ter and the resu tant uater sol11.cion was 

ver~ aci - ir,. .1ature anJ bave no _)reci_)i t2te vi th sj ver r,_· tr~te . 

VI . ~-'rP::,2-ra-ion o tl,e nitronilu" trifJ11orochlorobor2te 

.;, . Gas ·:-iLasP. reoction: •ivP millil.:..ters of n.:_tryl chloricte 

•-ras collected in a reaction ves e .:, t, dr., ic"'-acetone te. l~)erature . 

c'1l ')r:' . . :e at a rate of t• o bubbles :-ier second . .:... reaction started 

.::'orm~: . 7 e a~.ii tior.. o.: the 1 oron Lr i. n~ uoric!e · as conl.,·i nrc. m-

."ie coJ.or o tl e ni:.,r,,rl c · or· Jis solu i.on 'ad c' :m...,e~ to ·a ...... ee_ er 

yel:.o·r . '.!.~1°n the solution ,. a~ e 7 lowed to come to room t mpera ·nre 

aYJ.d , 7 -v 1 oron t 'i.fluoridr-> 

tu"'er. tl e n · tr~ 1 c11 oric:e anJ. t 'P. ·rrm tri ~luoriJP was ,3,l::-:> 
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>.;droscopic in na~ure , anc. su1>J · rreJ. l eavily at roor l;,e!r._,'"'rc1turs . 

c.r.d ,., '1 re-::ultai."lt water solut.:..,m -as very acid anJ Jid not t:;ive a 

rTE'_)a::·ation car:ded ,·nt in carbon tRt1·achlori de: .A catu-

,re 3:,~ec. and boron trifluor · e "as pas::::ed in it a rai.,e of ,; o 

The reaction tool~ a.).._,rox:L..,..., ~ly fourty-. iv~ m.Lnuti::,s to c0,l'~)lctE' , 

::,er l lC r-illili::.nrs o.r sa '~t rate· carbon tetrac .lori '<; . 'fhe _ffo..:.-

uct had the sai'le characterist.i..cc: as that )re_Jared by the direct 

li .atj or , -nci. very· hydroscopic naturP . A v i.sible spectrum 1- as 

run on tlw carbon tetra.chloride solut:.011 ( see raJt IV ) • 

VII. ?rena1·ation of the ni tr n :.um tetrac loro.:ilu."'!ir,ate 

'L,·0 ._;rams or alunri.nu~1 trichloride were )laced in Lhe ni tryl 

chlori le re· ction ves~el. 'I e n.:..tr;/1 cl1 lori e uas collectel in 

~he •.r.:sael at dr.,T ice-acetone te.,,.perature . The alu.;,.imu11 tri-

e.12.ored t0 come to rox-, t0rrD0·2ture . 5'e exce:-s nitryl c:loriue 

boilei aw2y . Tre rema:.nin:; :--iess was founu to 'be sli::,htl.,r h:·dro-

sco ').:.c in natur€' arid sublirr:e:l. sl::.e tl;y- at room terrri'Jer.::.ture . 'I'here 

'•ms < sL~ht ni tr.:r1 chloride odor, 211 u, =- nas•; continue~ to 

crackle or t 1re-2 ,la.:s . n~ ne1-1 ,roduct was tr· ed in t, e aro-

(' 
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natici t • test and dil no .;ive t'. e characteristic colors ,,roJ,1ced 

1:\ _111re 2 F im~. trichloride . lo spectrum , 2.~ run on this corr•)lex 

·-ue to 13ck o: ir ))Cr solvents . 

VEI. Spot test for the nitroniur ion 

A modj_fied s ::io t, test for the nitroniun ion -as nlso d ,veloped . 

A dron o ~lacial e,cetic acid , a nicrospEtula of TIIYJD:::,E , anJ. a 

sri2.ll cr;;-sk•l o KI are :placed on a spot ) l2 e . ' i e ni t1·onitL'7 

conta.'...ni ng comriound or a solution of the co:-nnouni in gla.c.:.al ocetic 

acid is ad ed to ~1 c mixtm·e on t• P spot ?latr-> . If t e nitronium 

ion is resent the tixtu!'e ·rill l.a:ve ,:i pu:rple- 1 ~:nm coloratir:n . 

co,..,)l<>::es 1roduce.i in tl is 1roj cct '-,ave the 

c aracterintic c0Jor3t.ion . 

o,..,luct~.Yi ty ::nr->asurements 

RC onductivit,/ "~·id:;E ( Industrial Instrmnents L"lc . 'TI1e cell 

constant · ras f'.)und to be . }'1. 

Conduct_;_vit,,r, K • cell constant , Kc/ :-ef:istonce of s..,lut.i.on, :· 

"3qui v ~ l ,.,n~ condu c L~nce , I\ = K / concentration o the so l' tior , c 

so~.ution of n~tronium tetrafl uoroborate in acetic 3.cid : 

A = • 31·') I 21, 0 
~ 1 I . 1 X nJo " - I 

.I\. = . 1/ 

"'?or '.) . 1 - 8•1 l' :_on o .. ~ so-:i.:.uni c.te in acetic acLi : rce 

X 1 X 

./\..= . 28 

(10 
• 



I. The nitronitm tetrafluorobromide is stj_ll a ver;_T contro

versiaJ com )lex . As t1'1e conditions encounter·ed w1ile wor;:inz 

1 .ritt it are so b.:::.d , we did not attem1t to iso ate the coP1r,le:v .• 

Our reaction ':1roJuct seer~s to be so:r1e·Trat in azre:::ment with 
: ) 

··e ex_,erienced the 

:::a!!:e increase in viscosity of t1 e bro:r1ine tr:.: .. .rluori:.ie solution 

an~. ths s::iJ1e ~'ellou coloration, which h attribute:.i to the ni-

111 

tr01/.:._c!2""! :..on . The solid ormeci on :,le wall"' of the reaction 

ves:::el cn"L r c:..ve be~n t 1 e unstabl e complex . T'ce question r cy 

e ra:i .. s concern· ng 01'<=• Jos::ible fomati)n o; ni· :ronium tri-

fluoroc orobro:ri:._ __ ,: , 'ucJ.t this seems very unlil.el,/ . If this 

col"! lex ·-ras forme i_t -rould not be stable in t:1e stron,;, fluor-

inatinr; solution . It is ri'-,1'2.y _)ossible -~haoi:, tl e ni-cr,rl chlor:'...le 

--as firs"_, converte.i to t~"E ni tr<Jl fluori ~~e 11 .. V-iis i::-i turn re

acte.~ with bro i.ne trifluor:i..:.le to rod11ce tl·e comple} .. : 

--o?Cl t- RrF J 

':,l l; 

Jil'Pc+ , "bt.t. it if' ul e s2..:.'est, altl ocJ.,) .A;,rnsley re orted th:t there 

• 



tror.. . l1JT1 f'E':: • .:tl'li..:oro~ OS_)hate 1 .=> nol 1.0 reJ a ~~7 -r·nP.!'ent COl'rSe tl a_r1 
6 ; 

thot re,or ,f: ~ in t JP l:. t ernture . AJY!slev 

directl,, Fi th tl e ,...-, eme. ~ 1 s _ luor · de . Tl:.is ap ears to be a .. ore 

.:ire ct _ r.;·l'·o-... o ::1roluc Lion a11d :::omew' at eesi nr . .1ur rec.cti 1::: 

tro'1ble . In c> ca~ , ul' et' o 
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· p " r i_i'l u_,-.,.roc l 

P ,r:,.i.er 801· tior of t11N E' c0 ple::::9<- c~:::- 1" c?cc 1 •~e~: 
" 

r ~' :';, l chlor·· : e a""ld boron tr · fJ l'.or· ~'e 

it c~"1 C • S . !11'~ t '"• t SQ 

L'0 r react:..0,1 . Tl e v::..s.:..ble s.1ectrw ) t ~ 1lecen~ d c9.rb,n tf tr· -

re, ·_ )I: . n >!' t ' P 11. ·_tron ·1m 

lo , ue to ritr;: l c' 1_ ~iJe a."'1.J nit.i~oniu~ "'vr~fluor ocl 2.orobo:..~::ite ir 

o l ut ion . 

areas of researcl-i . r :., 1 as ir_1ossible t o determi.n<> if the react ·on 

~ 5'bor'1I1ents it seeri:.. hiJ lu- rob abl e ;.,11at 

it ... :iJ . 'There is no doubt tr,,t so~e reaction 1 id tal~e l 7 2ce . Ther e 

-, oul ci see . to be a ._;o'.)d f uture in th · E' co l~hJ.TI~, as a ni trati: '-' -:-nd 

(lJ) 

• 



( 

v_ . (w ar as .. ete1""l · ... ~nu t e behav ·or oi' nitr-.11 chloride in 

roriine tr ·f 1.uoride solution, the coll':_)]e.xes o ered little help . 

I~ tl e nitryl chloride ;ras nut converted to niG!':, 7 f'!uoriC:e then 

:ib v, ectrs trat tle nitronilu11 ..:;roup · s sv:'..'.:::-ic · ently ,ositive to enter 

in o triis reect::. n (com1)le;, .:::-ormation ) . Eovever , 'if the chlorL:e 

~Tas conv ,rte cl lnto t 1 ° .Pl t1.ori ~ 0 , i }1; er the au tl1 or f avorf', then 

the 11_; tron· u:., eroun °-roul 1 be )of'i tive enouc.:' to enter ..:.nto cor:_)lex 

forrna·~Lm . '.i' ere is not n uch dotibt that :.riis nj tnn · u,11 b_·orniue 

com9lex c ·ull he usedfo s a base for tl e ._,roduct..:..011. of numerous 

r~itron'.:um fluoro-co.m;-ilexeP . 'lhe only other necE'ssary startin._; 

mat..,rial Fould be t' e ref'l)ective a!1h~rdri :e . It alFo a )pears ti at 

n:'..tr __ l c½loY-ide has s fic · ent nitronitun content to form the 

b--1·::i.te con )le~~ by c.. ~.irect reaction, cataly7eJ by tl e n.: t:r:yl 

0 '1) 
• 



(6 
Due to .:,jns:_ey I s wor1' it ap~,ears rat er useless to pro:)ose 

~1,at our D- troniur brort.:.._.e corn_)le;~ be use - to re·:iare th" res 1ective 

n:r:ojec~ . '_' ere is little doubt Lrat these cormlexes can be pre

p~red iri tl1 is ""!.an.'1'?r . rowever , t ere is e. bi· area for conclusive 

s-)ectra wor:<: o., the:=:e c m::::,l.exes , an'l t .is war ·rill be carrj ed out 

in t:.,e ver:,r ne~r future . 

i'here are three u.efini te area:=: o usefl1l researd that shoul be 

investi~ated . 

1. l'i tr;,rl cbloricie should be reacted with the eler1ents unc.er 

v::-rf ;ri.~ u con-~li tions . The reactions should be classified and the 

0roducts i~en" ifiei . Kuch care should be taken to ins,.,_re anhydrous 

conditions . 

2 . :0 i tr:;,-1 c lori · P shoul~ be reected ·. i th the various clj.lorides 

of tl-1P e lenents in ar.otl 81' syste. _atic stl -::r . 

( 5) 
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:·i tr;; 1 c ll ori dP shouL.1 le reacte . ·ri tr t -.e various fhwri.des o 

the eleu:m t.,f' i.n anothei· 2ystem::rLic stu:,,r . 

Of courrn tre ni tratinc- _-ir:i~erties o: these c::)l'::.,lexes s 1 ul.1 1::e 

i_nvesti;:;ate.t, es eciaJ.J_.,r with nitl"Jl cLloride useC:. a::: a catalysi_s . 

There is littl e 1oubt tl at ni trJl chlor.:..de a" ureat )8tential s 

if only more research can be c;:,rrie,J out . The met,:,od of '._)roc:ucing 

nitryl crlor-i.,ie wl ich was used in t is _::iroject is very- inexoensive 

an: .. eas~- to 1,andle . T e cl1er''i.istry of ni L,r.,r chlori-.::.~ is slowl y 

cle:'..rinc l~ 1, :me: iL a ppec::.·s tlJa.t in the nea:::- future the full benefits 

,.,f tr··.s con_,oun..:. w:LJ.l be recognize • 

• 
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