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AB3STRACT

The thesis is divided into two chapters.

cnapter I describes the preparations and vproperties
ol some new corplex compounds of thorium{IV). The
ligaends contain stoms from Groups V and VI of the Periodic
Table. Thorium(IV) exhibits class "A™ acceptor behaviour
in which the strength of co-ordination is:
N 2P, 0 > S. In most of the thorium(IV) complex

Cempounds water aprears to Compete in the coordination

Chepter IT describes the prerarations and pro-
perties of some new complex compounds of U(VI). Scme

physical mezsurerents wers carried out and the resgalts
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CHAPTER 1

INTRODUCTION
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The Preraratisnsand Properties of

Some Complex Compounds of
Uranyl Chioride, Taorium Chloride

and Nitrate

Historicsel.- 1In 1818 Berzeliusl believed that
he had Giscovered a new ezrth in a gineral from Pghluo
(Sweden) and gave it the name "thoria® after the
Scandinavien God Thore In 1828 Esmerk disecovered a
pineral frem 3revig (Norway) from which 3erzelius
isolated an earth similar to thoria, and the mineral
was subsequently cailed thorite.

-

. .z L3, o
In 13¢3 ¥adame Curie  &nd Schmidt independently

dGed thcrium te the list of neturally occurring

™

e

3
e

sztive suTstEnces.

L]

=4

i
Gocurrerce.— The principal therium Zinérals

re tnorite (or trorianite}, gabolinite and crangeite,

m

Ay

}_J

£

which are si-icatss of very complex csmnesitlon; &
monazits, which although essentizlly a cerium Lanthe-

nun phosSrhate elways contains thorium. Tonazite send
al
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Electrenic Struecture.— XYethods are cdescribed

for estimating energies of the slectronic configurzt-

thz Lantharides and acti-

-y

iens of the gas2ous icns ©
rides., BErnergies are tebulzted for the lowest spectro-
scopic level 27 the configuraticns invoelving 4%, 54,
6p and 58 electrons for the lantheride ions amd 5%,
8¢, Tr end Ts electrons for the sctinide lons. 3Soune

eiditicnal wvaliues 2re listad o be zided to the nreve

Chemistry of Thorium.- Seversl books contain

sectiore on The chermictry ¢f thoriur and its

3, 5’6'7""10

compounis A comnrehensive chemistry of

thorium and i1te compounds, ocompiled Ly Pescel, covoro

[ P D = A o — e .+ - b -

TLE LlUErntArs Irom 1D2% To 1StoE. A review Ty Comimis
-~ - . = R [T o = o . ‘ T e

Fives = List 2f complex cormmounds oF Thowyium(IV7) with

orivye tetratinlorides—- Theoim tetrachlorifs

car. ¢e vate from The glerments 2% g rold heat, or Uy
5 e [ P -~ - 3 -
LemTlng Toe 4LioXlae i a stream of chleorine and

- - -‘-l
sulpriur chioriie, the Lill  Zeing sutlimel ot
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. O, te=13 . . . -
ebove 800 C %, In its purification every trace of

iy must be excluded, or the oxychloride ia formed.

1t consists of colourless reedies fairly stable in air;

. . . . o man0td

in 2 vacuum it begins to sublime at 750°C 7 the vapour
. . . .0 o 1%
density is rormal at 1,000 C, but 24% low at 1,400°C "
The electrical conductivity just above the melting point
is C.El~i.e. is that of & fused salt. It dissolves in
water with some evclution of hsat and considerable
hydrolysis; hydrates with 3, 8 and 7 E2D have beer

describear 't7,

I-ray studies of thorium tetrachloride showed
thet thorium is surrcunded by eight chlcrine atoms in

& distcried sguere entiprism - . Four of the chlorine

-4 g - 4 — = = I
gtoms, 2%t 2.40 i, fror 2z Tiztiznes tezrehsiron. IThe
At e el a AR myH s s, a oI omT ] Q v .’—-v-j.ﬂwf—
STUILer Il LI SO YTLTLE ETLULE ZIDL MU Jee—a e dI o ——kfy

Tetween Shorium e-d chicrine iz on toe borier between

-
Fa \ - - Lhs
Lol s QONEEeT M

fh

Preceding abstract vacuiwrn sublimation of 3.‘1:81d

was carried su* in order to prerzre arhydrous chlorides

Uyl

Frovertizs c¢f the sublimaticn preéuct and the rrecess
. 22
conditions were investiggt:zo . Accocrding to the
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chemicel snalysis and r.p. measuremernt, *the product was
undoubzedly Thil,, bus its {=ray diffracticn patiem

-
vas quite different froo that of tre body-centered tetra-
gonal structure formely confirmed as the crystal struc-
ture of Th

_'.-ﬁ—a

Thorium Tetranitrate.-~ Hydrated thorium tetra-

nitrate can be rrepared by dissolving freshly prepared
therive hydroxide in nitric azeid. Kany nydratss cof

~ -

thorium wetranitirate have been reported with 1, 2, 3,

~
1
-

'

«5, 6 and 12 melezwles cf water of crystalli-

~
Ti Yo r Foul 8l o :d -+ X &
LDensity mesasurersnts or: the coemrercisl sample
FTourmet S Tworns i T S IRy e ~F = [
leteilzsl TrniGl), 450 =miizzezstal thet the cormnournd vies
S - z o )
r. hi . -~ - = - ::
“lheL, e DR LD FecEnT Zeray T ozl Heutror diffracte
I Z
oA
- L—r - —— - - - - hy >
lon: ETULISE EoIwel Tosl L thoriun niGiese Tante-
rydrete ench voorium =vcT L: surrounisi by trrae
. 1 - o - - - ~ s om .
VELEX LLLIeTUES BT Zeiwcr.t L ozmd Tour tilentete rniirgtes
- - - ~ = - - N .
WLUL SEygen atcm 21 Z.3~1 5 4. Thus, czer trhorium has
8 solrilraeticn sumber oI sleven Wit Tesmact to Sy EEN.
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Lower Cxidation States of Theorium,- There is -

evidence Forr any reductisn of Th{IV) in soluticn, In

25

the solig state 7, the orly evidence for lower states

is the existence of z black triiocdide and of twe forms

&

. s .. £ .
lcen diipdide =, The nrecise nature of these

9]

of

m
oy
©

attacxed vy water, is not fully established. The Tri-
C e o e . 3+ . . s
isdide is believed to contain ™° ions, but trne die

‘ - ——
iodides may well have the structurs Ih"(I,)(e)E

rtain lanthanides sul-

44
ze» G0 have Th

similar t5 the 2iipdides of ¢

23]
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S° Zons with slectrons in cornduction bands.

e A e . ™ : 3
virolysis of ™ in
e e el = el oM o 3 P o ey S —1T <. -+~
LYLrDIRierLl 2Cld is nmegilginle” Telow zh - In o the
-~
" - - - i . - - L e
v ol TR = R -~ - I - r
SONCENTYETLINL FENESE ZaD X NoTo L.o ox 1l I,
~ o

Scluticn, Dot toere L= oz conslieverls divergence of

Al S e o PO [ e e e - S -
combines vigrrouely wizkh meTihyl, zunvl, znd fzozroryl
R P — e emT aa e o a oo e D ate a eaem . o T B L
A CClTee L e BlonicleTzs oD T sorerzal ooz
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(o)

ThCl4,4ROH. Tertiary pentvl z2lcchol causes solvolysis

27

formel ¢ Brafely

~ M2
(3]

and thorium oxychloride 1

w

|(D
ct

|

found that teriasry a2lzoxidzs can be rrevared by =zlco

sariju Prazsad and Suresh Ruzar fourd thav azmino
derivatives of Thfl, were nrerared by addition, with

dilute EH.J0 s:zZusions of varicus arcmatic azmines, Ffil-
tering, wasking, and drying the precipitated products.

A1l the compourds were coloursld, zmorphous. insslutle

ol

3 hnd ! T s ey : - - FEDE.
in Et_ 0, CCl,, CHCL, exé C.3,, tut sparinzgiy sciukle

*T - £ e = — S -~ Pa—— - - S R - - P 3 -~
in Se Sl Zrs omiuctTs waere ztecle Ln o ary alr snd cold
T - — - - 1 -~ P - - . - -

Ao DUT LI OYZel on lTng e¥noIaulre To o nciot alir ar
= I
| PR PP L T PR, o o -
YIS Q21040 1M oSl o sl ell. SOLNDUIIAS Iy IE IEnre-
e e ] _ 1 , ‘
achtedos J“~.¢;L‘ v B L)L, vhams Y ofe g omorg-
o .
BIITEe 213 D 1=E oz Zlermirs,
e T 4 e » - T S
Th(IV) Ls movm to Sowel nigh acordivaticn nwnlber
CITe8Xis, Al ®Tv2000 nisz Dasn mads Yo determine the
Lf:EC'C AT g S v O P R ~ P el
g v - Sl ONE 2T Wl JICYLLYEsETIIoY. Tonmlasves o1

on W e — -

En _SC v L7 d_ﬂ‘\_f../“:, Tre omoe Lattaze Tharwsad e g )
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4 halogen, N03 and NCS groups. In all

the complexes Ph250 is coordinated to the metal ion

vhere ¥ = C1Q

through its oxygen. The electric conductances in PhN02
and in Meﬁog ené ebulliocscopic molecular weights in
1leCN show that the perchlorate and iodide complexes

are monomeric and non electrolytes. The ir spectra of
the sclid complexes indicate the ionie nature of the

rcilorate, the bidentzte nature of the nitrete and

Wy
(]

coordination of thiccysnate through its nitrogen.

=t
f

+
(D

The perchlorzte complex nas octezhedral syrmetry arocund

the ™., the halo- ard the thioccyanate ccmplexes are

S-coordinate probatly with sguare antiprismatic struc-

. . . . s
tures, while the nitrate complex is ll—coordlnate.3

= - £ <
Regztion of ThL, ,nd o (L =21 , 2r I, NC,
4 z >
- = _-\,-.I"' - = -~ P . -~ — - * oo ~
weo 2V, L. ow.l, 1 with MYe S0 geve I oie 50,nH .0,
P z 4 Z g
. -+ —_ bl - 3 - S -— ~ - !
with = = I1-11 depending on L. Toe mroducts have ) 30
bl
- - o, 2 P R LIRS < = o =
CT w2, 3u 8I11ITed tg lower Zreguenciss snd 1% is essured”
o 3
Ly

that these compecunds have Fe, 30 coordinated tc Th
£

Via 0¥y g8

Laz
Ny

Somyvns hes pointeld cut the ilack of irnformation
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