FOREWARD

Tha preaant thosis auhuitted Zor the doctor of
philosophy {gcienc@) of the vn¢versity eof ﬁorth Bengal, desls
with “thru¢tiva-9hotometric. wravimgtric and Cheractoristic
studies on Cemplexes of Some Heavy M@t&l&.“ ~ 7he work has been
done By tﬁe candidate at the‘ﬁepértment cf Chemistry, University
of North Bangal. Perticns_aﬁ‘thé wark appearing in parte I, 3I,
III have alreaﬁy beén publiabed in 1, Indian Jouraal ef'Chemistry.
lg8z, 214, 857-58 2. Indian Qnurnal ot uhemistry. 1983, Jun. issue.
3. Curkrent Science {in press) whzch deals with extractive-photometric
determination of copper and palladium, and gravimetric detexmination
of pa;lSdium wiehIacenaphthenéquinonedipxim& aad studiés of aome
properties of iha dioxime complex.

The thesis is divided into three parts and opens with
twd‘geneﬁalz;ntfodﬁction - one:tc iiquidrliquid extraction using
1'mixedvliganda'and the othet ta-giavimatric det#rminatien of metals.
Part Iﬂand_Part 11 are aiéidad'into.aéme_other 6ﬁbéaeéticn5. in
@varf sub-section a brief xaviaw.ef;tha different metheds is given

followed by'expafimental &ataila'of the work.Jreauits and discussion.

Rﬂfurence gited in tha thes;s have tak&n from oviginal
_ or ﬁranslatua papers, reviews and sanet;mes from test-books on

@hemical nbstraqta.
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Part-I

section 1 -  Copper forms green colouréd.csmplaxea in 4 -picoline/
JA_—picoline/ V—picol;ne/ é:é:ﬁ—collidinafthiécyanate system at
pHIB-B. These are extractavle into ehlorofbrm, The colour of the
extract (stable at least fox 24 hr) can be direcily measured spectzo-
photometrically. Thé reaulﬁa axe falrly pxéciaa and reproducible,
nE€fect af éﬁj reagent cpnqentratian. interférenca of some diverse

icns on the extractivh behaviour are tested, The method has beep

applied in the determination of alloys.

Section 2t  Cobalt forma'camplexés with o{=pic./ fi-plc./ Y~pic./
2:4:6—ccllidina—thiocyénate syaiém. These coﬁplexes are readily
sxtractable into ethyl acetate. Aall species absorb sharply at €20
nDifie The colour of tﬁe'axtracts_are extremely étable and can be
directly measﬁre& speetroéhohametridélly. The reszults ave fairly
precise and feproducible. Efféct of Y, reagent concentrﬁﬁion.
interference of some divefsa'icns on the extraction pehaviour are
tested, & quick and very simple method has been prdpeae& for
idetermination of miﬁrogram'amounts'bﬁ CObiiﬁ in preacnce of copp@i

" .
and iron.

Secgtion 3 ¢ Palladium forms complexes with ?yridina/}d-pic./(&pic./
V ~pic./2s4:6-cclliding in the presence of tniocysnate. These come

plexus are quantitstively extractzd into chloroform and thus provide
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a method for the estimation of PA(Il).  All the spcciaa aksorb

arcund 310 nm. The results are ﬁ&irly pregiae and reprnducible.

Effect of pl, reagent concentration, diverse ioné ¢tec have been

studied.

Zection 4 : p“Extractiv&—gravimatric detarminaticnlof Mi{I1) and

iéa separation fzom bimary miytures using pyridine and substituted
pyridines in thiocyanate system' -—- Ni{II) forms sky blue chloxo~
form goluble complexes with pxridine<ﬂl-pic./ /*pic. - thiocyanate
-syatem but it falle to do the pame whén the methyi group iz in the

2=~ position of the pyridine ring. Separation of Ni(il) from binary

mixtures containing Co{il}, cu{il) and PA{II} has been described.
' The method is fairly precise and reprodu¢ible. Effect of gli,

reagent concentration, diverse ions etc. have been examined.

. Pert-1l

Section 1 : -Synthasia-of acanaphthenequinonedioxime from acenaph-

thene has beon described.

section 2:: 'ﬁi(II) precipitates quantitatively by acenaphthenew

Quinonedioxime {AHDO) withdn the pi range 6.8 «~ 8.4. ' After drylng
the precipitate at 110°, its campoaition'correepmndé.to the.formula
Mi(c12ﬂ702ﬁ2}2' AWDO has been used as a_raagent for gravimetric

daterminétion of i and for its sepsration from caﬁmanly associated
catiohé.and anions. 3any comaonly associated ions, except ?e(III}.

¥




Col(IX) and Cu({lii) do not interfere. Solvent~extraction technigues

have nhson utilized to separate Cul{lI) and Co(Ii) frem binary mdxe
Forx maﬁkino'?étlll} QUTRL Y citrate ions has been usead,.

tu).'e -
“ha effect ot

The raaults are Laltly pmacisa and reproaucxble.'

P, leBra@ ions and the xanga aultabla Tox sensimle estimation,

and finally the affect of axceaa_reagant have heen studiad.

section 3 & ni(II) forme water insoluble mixad complex with ANDD

and dimethylglyexime (BMS) quantitativelf hithan L}a i range 6.2«

B.8. The complex having the compasition l:l:1 (miaAHDU:DMG) can

ve dried to a coustant weight at 105-110°C. Intexference due to

. : - i

Pe{lll) is removed by an oxcess itrate iens. CJo{fi) and CulIl) f
) . |

r

are re?ave&.by SQIVent-extra¢tian'aa-2*sub$titutéd;pyridine-thio- o

cyanate écmplex. The r@sults_are'fairly'precise ahﬁ raproducible. f

The effect of pH, reagent concentration, diverse ions etc. have

boen studied.

Saction 4 @ AEDO has been used as a gfavimetrié reagent for ?d(113.=

PA(II) guantitatively precipitates by ANDU between the pil range

Qa5-3.5. - After drying the precipitate at 1100.'its compogition

corresponds to the foxmula PA(C,.H.0,H,),.
ted. iona. except PL(IV) and Fe{III) o not interfere.

Mapy commonly associa-

'Intarferance;

due to ;E{KIA) has bean eliminataed by ma&king it with excansg cxtrata

1on3. The r@sul:s are falirly preciaa and reproducible. The effacy

of pH. reagent concentration, divarse ions and the ranga suitable J



for sénaible estimation have been studied.

séction 8+ »d forms mixed dioxime comﬁléx with ANDO and DMG
"qﬁantiﬁatively within the pi range 0.7=-3.8. The complex having f
the compasiﬁion.lilsl (Pd:&&ﬁO:EﬁGJ:can be dried to a constant .
weight at 105-110%. interference due to Fe(Ill)} has been removed
by hn excess of Eitrata.icnsg- Based oh preéipitation in different
pH.solﬁéiona, graﬁimetrie determinaﬁion of PA(II) and Ni(II} in
their binary mixture has .peen. carried out with satisfactory results.
The resulta are fairly preciéa and reproducible. The effect of pH,
_diverselions. the range suitable for sensible estimation etc have

bhaen studied.

Seétion & 3 _Copﬁer pracipit&tas by ARDO quantitatively within the
pit range‘4.6—7.2; ?his reégant has been utilized for gravimetric
estimation of copper 1n‘milligxam ieyél.' After drying tﬁe precipi-
tate its éompoaition correspoq&s to the formula cu(c123702N2)2'

Thé aeffect of pi, diveﬁae ions, excess reagent have neen studied,
and alsco the optimum condition for guantitative precipitation has

baen established. The resnlts arelfairly precise and reproducible,

Section 7 2 ANDO has been used as a reagent for gravimetric deter—
mination of Cobalt and for its separstion from several c¢ations gnd
.anioﬁs. Cobalt is quantitastively precipitated by ANDU between the

pH range 4.57-7.02. After drying the pracipitate at 110%, ites




composition correspanda Lo thc formula 80{012h70252)2 | The
| results are fairly: preciae and reproducible. The effact of pﬁ,
reagent cencantratxon. the range suitabie for sensible estimation
etc. have haen studied, and the optimum conaition ror quantitativa

estimatlon has been p;tabiiahed, .

Part-11I
_ | in ﬁhis uarf the”proPéftiea of the diomiwe compiexea. such
ae Wi{ARDC),. 81/(AND0)(DHMG)7, Cu(AE‘DCJ)z. Co(m.m)z. PA(aNDO), and
PQZ"AH“O)(DMQ17 have been ‘studied. By elemental analysls. magnetic
auaceptib;lzty neaﬁuzement infrareé and far inf:ared\sgectra.
'ultraviolet and viaible smectra. thermogravimetrxc analy&ia and

differential thermal analysis square planer aeometry cf the metal

chelates heve been propoaed.






