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Various organic substances hnvc been cmployccl for the gravimctric determination 
of copper and nickel and their scpartrtion from other clemcnts. Frsrc,r.* dcscribcd the use 
of a-benzoinoximc for the gravimetric dctcrminntion of col>pcr in diffcrcnt alloys. The 
aliphntic acidic grouping, = C(Of-I)-C --NOH-, which is the copper specific group of 
wyloin oxime9, is rcsponsiblc for the insolubility ancl tlic colour of their copper com- 
pounds, ~PIIRAIM3*4 introduced the use of salicylaldosimc for the clctcction and dctcr- 
mination of copper. I-Ic r&o studied the reactions of ;I number of compounds containing 
the same reactive grouping as salicylrrldosimc. Hydrogen ion concentration is an im- 
portant factor in the LISC. of salicylaldosime as an analytical rcagcntG. It has been 
observed that by co;ltrollin~ the 1111 of the solution, diffcrcnt clcmcnts can bc detected 
and dctcrmincd in the presence of cnch other hy the use of this rcagcnt4’. 

During the systematic invcstigntion of the contlcnsation products formed by tlic 
interaction of rcsorcylaldchyclc with different amino-acids and rclatccl com130undsS, 
it was obscrvcd thnt r~sorcyI~~lclcl~yc1~ in those coml)ouncls could bc determined gravi- 
metrically ascoppcr or nickel-rcsorcylaldosimcs. As ;L result of investigations with rcsor- 
cylnldchydc and its osime, it has now hccn observed that rcsorcylaldosimc can bc 
used conveniently as an organic lcngcnt for copper and nickel. Rcsorcylnldoximc has 
only been used for the detection and dctcrmination of ironR. A search of the litcraturc 
did not rcvcnl the use of this compound as a grnvimctric rcngcnt for copl>er or nickel. 
The rcqgcnt was easily prepared, following the m&hod dcscribcd by Asrxs .WIJ RIIJW~ 
for salicylaldor;imc reagcn t . 

The comples copper and nickel compounds wcrc prcparcd in the pure state and 
their propcrtics stucliccl. Copper rcsorcylaldosimc is l>rccipitatcd complctcly, cvcn in 
fairly acid solution, (plr > I.+). The precipitation of nickel rcsorcylaldosime begins 
at pIr +2 and is cluantitativc bctwccn plr 5.5-t and 63.55. Kcsorcylaldosime does not give 
any precipitate with cadmium or zinc cvcn in alkaline solution. Cobalt gives no prcci- 
pit&c in acid solution, but in alkaline solution it gives a blood-red coloration, Uranium 
(VI), manganese and lead also give colorations at different pry values, but the reactions 
are not very scnsitivc. Copper rmd nickel, however, could not bc separated by this 
tcagcnt, as copper was always found to give a low results in the prcscncc of nickel. 

zZcfeYcJrces p. 33’). 
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The complex salts of copper and nick1 arc stable, insoluble in water, and dilute acetic 
acid, and could be weighed in sintcrcd glass gooch crucibles after drying at 95-‘100~ C 
for one hour. 

‘~hecoppcrandnickclcomplexcst~avcthccom~sosition,Cu(C,H,O,~},nndNi(~Ef,O,~),, 
respectively. The conversion factor for copper is 0.1729 and for nickel, o.1618. A distinct 
opalescncc is observed with solutions containing L part of copper per .+o,ooo part or 
x pert of nickel pc:r zoo,o~o part; (1.25 p.p.m. of nickel gives a distinct coloration. 
Like salicylirldosimc, rcsorcylaldosimc has been successfully used for the direct deter- 
mination of copper in brass. The reagent has some advnntngcs over several known 
methods. Rcsorcyl:~ldosimc is quite stable and could be preserved for long pcriocls. 
l:rom magnetic moment meiisurcmcnts on the complexes formed, it ctm be concluded 
that copper and niclccl resorcyl~~ldoxime compounds arc penetration complesrs with 
planar clsp2 hybrid bonds. 

ISSi’lSIiIMI3XTAL 

I&xg:ct& ICesorcylalcloxinw wa?r prcjxirctl mxorcim~ to the mctltntl of Xlnrzcxsi~. Fre4tly prcprrccl 
X-z’:& rolt~lion of rWWlrcylilltlOXlntC! (m.l>. 
~:lpproxtntatcly I’;;,) 

rgX-gg* C) were usctl in this work The reagent solrttton 
coultl &XI lw lx-clxwtcl by fol!owing the ntctltotl cntployctl by Asr ts ASI) I<ILI?Y 

(10~. ctl.) for ha1 icplaltlO.sime t 25 c: of rcsorcyl~iltlcltyclc w:ts clrss~~lvccI Ott the mtnimttnt nmottnt 
(5 ml) of alcohn am1 0.75 I: Of hydrosylaminc ttydrocltloricl~ (in 5 ml water) iItlClt’<l. ‘l’ttc rcsrtlting 
ruixturc waci tlttxwttgltly sltakcn, _5 mi abwlutc ;tlcohol was ;~tlt&_xt tc, it, ant1 the \*olutnc mittlc up 
to x00 ml with WiLtcr ‘I’ltir sO1iittOlt fan bc rc;tclrly prcparctl cltrring the process Of csttntntion. 

CC~p@V Iold h’iCkCl COMlp/CYCS (a) Cop~‘or-rCS(JrC~~;r~dCJSinle \\'iLS obtarncrl by the intcntction of 
C3lYlwr :lcct:ltc (I mCJi) :lll(i rcxurCyl;iltfoSlnl~. (2 1ntJl) 111 a~~llCCJU4 ~1~COhdiC ln~~~lUlll (hctWX!il 1111 2. 15 

ant1 3.5). ‘I’hc Kt canieh-grcy lKecll1ltitt<* was tllcrt fllterccl. ww4wtl with colcl witcr nncl n wtt:ill quantity 
of alcohol. xncl fllli~tly tlriwl over conccnttxtcci sul;Alttrx acid. l’ltc CCJnlpcJUntl is insoltil~lc in colt1 itnd 
IlOt wltcr. :lq WC11 it+4 111 t!ilUtC NXtiC Xid, cltlOrOforitt. l~?tizcW ant1 tdllWW IJUt SCJ~U~J~C! lit :KC!tCJnl:, 

dlo%LLIlc. pyritlinc untl ;tl>solutc ill~OtlO1. ‘i’hc carnlwrrnci lows one molwtilc Of Wittcr at (fl-9.5” C. 
Ii:ottncl: Cu, 11~..51, N. 7 10, (:, .*~.c~a; If. -3 05 anrl 1.f Cs 1 G+!/ - :! * . . ,(,’ 

rc.citiires Cu. xb. 1’8. N, 7.~5; C, .#.$..5(9; 11, 3.fiO itncl II,O, .l.Ofi’],, ] 
Crl(lIr~.C,II,C).Cl~ -.= NOf-I),.Il,O 

(b) Sickcl-rcsorcyl;tlclosllrlc: Stckcsl acetate (t mol) itntl r~s(Jrc~~~ll(I~~sirn~ (z mol) rcnctccl in arlttcotts 
;tlcoltollc mccliunt to give iL Iigltt green prccil~it;ttc. Tltc prccilxtxrtc wohhcrl first with writer ntttl then 
wtth a srnnit amount Of alcultol, was finally dt ictl it1 vf4~rw over conccntratctl strIphttrtc acicl. 

The contlxxin~l is insoIut~Ic in hot as wcli ilh in cold wntcr, itntl also in Ixnzenc, chlorofOrnt and 
toIuonc, but is fitirlj; solul~lc in clioxnnc, awtone iittcl pyritlinc. fl~ottncl: Si, 15 39 ant1 S, 7.339& 
Ni(OH.C,I-i,O.CJ-i :: X011), II,0 rcclttircs Xt, rg .$z nnrl N, 7,3.)c;&.) 

;~rflgmliC ?mxIsifY&?~IlcIt~s ‘The nrw.gctic sttsccptil~ll~ties of the colqwr anti nickel cor~~pxif~tls wcrc 
measurc~l, usinK it Gotty b.tlwtcc tn ;L mqgtctic fieltl of strength r) oz.103 gauss. itn<l taking alI the 
necessary prccntitionst~. ‘I’lio results 0 f tltc mcilwremcnts at. 3o” C arc tal~tilntecl bciow: 

xg * 10-e x:n* 10’” %m. 1 o-6 PI3 

Copper-rcsorcylal~loxintc 3 358 IzqS ‘Y%) 
(cffcctivu) 

‘973 
Nickel-rc?icrrcylnlrlosixnc --O.lO.~O I>inmagnctic 

SDirttlorrs 4itrd iLppcircclrrs Stnwlarrl copper and ntckcl soiutidns wcrc lxcl&x.l by tlissolvmg I:. 
JIerck’% rvngcnt quality copper chloride or capper sulphntc and nickel citlorxlc rcspccttvcly in dlstillcd. 
wnter. l’lic colqwr cOnccS2triition in tlic solutions was dcterminerl iodomctricitlly. l me strcngtft of 
nickel solution wits clctcrniincci by precipitation with ~intethyX~IyO~imc. SCJllitiCJns of other m&al 
ions wet-c Obtninccl by tlissolviny: their wits (C.P.) tn distlllecl water. 

All plr meitwrcmcnts were matic using it Cambridge prr meter (13ench type). Sintcrcd glass g00Ch 

crucibles (Jcnn So. .l) wcrc usetl for filtration, tlrying, and weighing Of tlw copper ilnd ntckcl prc- 
cipitittcs. 

CIIIXSX AXD S~rrr (&A cit.) rcportcd that rcsorcylnldosimc gasc a purple colour with 
slightly acid solutions of ferric iron. The reagent, however, gave no coloration with 
ferrous iron. In the present investigation it was observed that rcsorcylaldoximc gave 
precipitates or colours with the following ions at controlled PH: 

Ut-fereucrs p. 339. 
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_____ - -___... -_ --c----.__ .._- -.____I__“--. _____- -“-_..-_-._____--_-_--_-----_____ 

Iom avt0t4r UT ppt. pn approx 
_ __ . . . -.“_-.-... _-.- . . . -.. _.._ ____ __- _..._- ._- _.-__ __-.-__ _.._.--.. --- ___.-- -___-_ __ _____-_ __-_ _- 

Cu-1.2 . . PW. 0 . . < i .os 
Ni+” . . wt. 1 . 1 4.2 
Mn-I-2 . . PW . . . 8.f-l 
I-I@n * * . PP. . . . G.5 
co+* . * . red-colour. * 8 . L7.5 
IJ02-l-2 . . 1 oranyc-colour. . 1 . >H 

_ _. _. .__.__-__-___ -__--------_ . - -- _,-. . ___ __-_.- .._^.__ .-_“-.- __-__L”L_. _ -.. _ __--_ - -.-_ ._^-_____ . 

‘Llh~ rcagcnt lracl no actmn on AI-t-J, SnW, %-t-r, Cd-t-2, Cr-tr, A@, VO; or Cd4 ions. 

Delerminalio?r 0 f ca$$w 

(i) P~ccdzr~c. Ttlc copper solution in a 250 ml Jcnn beaker was matlc up to 125 ml ;~rtd to this 
~0.~5 ml of reagent solution (IO/:,) was nttclctl, and then the ncccssary amount of alkali or sodium 
acetate solution to mainlnin the proper per of 1.8 to 2.85. The mixture Wits warrnctl slightly on the 
water bath, kept for I/Z-I hour, Iiltcrctl through a wcigllcrl goocll crucible, and waahcd several times 
wit11 cold water. The precipitate W:LS tlricci at IOO-XO~~ C for one hour, coofccl iLn<l wcighcd. Some 
rcpcscntativc rcsttlts arc recortlert in Table 1 I: (Factor for copper is o.t7rg), 

_ ._.__-.--__.-. -_.____- __- _-___.__ __-_L-L.--__ _.--I__----.____.-. --- _-“_--.-- . . - .- -- _ .- _..- ___..^. 
‘Ctr’ tnkm in g Wt of ‘Gu’ f~pt. itr fi ‘ctt’ feud 181 ; 

_ _-____ _. . ..__ _ _____.._ -_. .____.-_ ___. _ _.-__---~“____-_---__ _ _ - . _. _-.- . . - . . _ . .-“- .-__ _ _ ~ 

o.oogrt3 O.O~O.? 0.0052 I 

0.0 lx@ 0,078.) 0.013$~ 

0.0258~~ 0.1 .yA3 0.02931 

o.o3,16G 0. I c&If> o.F$.+ I 
0.03Gz5 0.20()5 0.03fhL 

._____ _. --_ .- ___ _ ___ ._ . .._ __ _, _ _________~ _-_..__.-_.__ - _.“” __I_ .--_--“, - . -.._- -.__ __-.* _ ._ . 

(ii) .Ej/ect of tlte co7zce~~~~a~~on of Ilie reagent. The l~recipit~tion of copper resorcyl- 
aldoxitnc dcyends on the amount of rcqpt prcscnt in solution. It was found that prc- 
cipitntion of copper was complete only in the prcscnce of large cxccss of rcagcnt, (at 
least G-7 times by weight). It was noted that best results were obtained using 15-25 
ml of :L xOA, rcngcnt solution for the dctcrminntion of 4 mg of copper. This is cvidcnt 
from TabIc III. 

. ..-. ._- - . .._.I. _ _-__--_ ____ ____-__.__ .-__-- ._-.___ ________________^___ _-.-. .-_ _. _ _ . . . . . ̂ ...__ ..__ ____ ” ._ _d 
1CCiljiCllt t;ll<cll in c: 12cagunt roquirctl \Vt of ICu ppt. in g ‘01’ found in g 

tt~corcticiklly in g 
- ---- - - __--._-____ _.._-__ . -. - _ _ -. _.__ -_ _ .--. - - - _ _ - _ . . . . . _.___. _ _-__ _ _ __. _._-- _. . _ - 

0.05 0.0 t 86s o.orog o.oo_~c> I L 
0.U) 0.0X 805 0.021*~ 0.00371f* 
0.12 0.0 1 HfP.5 0.012 1 0.00$3 1 H 
0.20 0.0 1 HbS O.O.?:! I o.oops I H 
0. .}O 0.0 1 Hbg O.OiZL o.oogr2 

_” --. . . . _..._- --__ __ -. _  - . . . ___... - -.- --_- ^_ -_ . -^. _  __ __..” * - _ - “_.. __. .” . ..-^- --I_- 

{iii) b?Mevnri~~alion of copper in ~rcsmcc of otlw ions. It is clear from the results in 
Table IV that copper could be dctcrmincd in presence of Cd-‘-2, Zni-2, Pb+2 and Co”% 
between pi 1.8 and 2.4 with resorcylnldoxime. 

Referewes p. 339. 



VOL. 13 (1955) I~ESOIZCYLALDOXIME AS AN ORGANIC REAGENT 337 

-l-ABLE IV 
_-~--_.-.__- _ - - -.-----. ~ _-.- ----- 

‘CU fdcrn in # .tlctal ions added tn g WI o/ ‘CU ppt. ,,I fi ‘Cu’ found itr g 
__._______--__- ._._ _.--..-_--___---- -.------_ _^.- -_._. ---___- ___-_ 

o.or913.5 (Cd+y 00791 0. I103 0.01907 
0.019135 .OlO_+ 0 1x04 0.01907 
o.o19*3.5 .o39w 0 1090 0.0 189.) 
0.012q8 (%n+2) .00.~50 0.072 1 0.01247 
0.01 r#3 01750 0 0718 O.Oll.)I 
O.OlZ.+H .OiOZO 0 071s 0 orz?jG 
0.0 15308 (si+y .oor99 0 0881 0.01524 
0.015308 .00598 0.08i6 0 0151.5 
0.0153oH .OZC)C)O 0 0nrJo 0 or487 
0.015308 (I%+*) 00.445 0 0880 o or531 
0.0 15308 .or17z 0 0885 0.0 1 s3o 
0.01530H .08iZO 0.0882 0.015rj 
O.OlCI1.35 (Co-t 2) 01281 0 IIOC, 0 01()12 
O.OI~)l35 .02g0.1 0 IlO.! o.orgo.5 
o.orol3.5 .I2820 0. IOCJJ O.Olth)l 

(iv) rlwlysis 01 copper in imtss. Copper in brass has been cstimntcd by this method, 
r.,;t1> ‘,C r*,t;cf?rtnr\r ranc1r1tc *SE with c?liP~-l~ldn\-im~ Turn rliffarnnt v*ati&ies of t]lc ;~lloy 

the alloy in the 
12 .Gg : (Tal,lc V) . 

ERRATA 

/ltd. Cliim A&z, I2 (x95.5) 337, line 5 from. bottom, 
for 4rz2Jf2 read 4~~~~4~ ; line I from bottom, for 
qr12d/, read qcr12df,. 

_- 

ution, in a 250 ml 
‘il.Y tllcn ntldctl and 
rc W;LR kept on the 
lass pooch crucible, 
for nickel is o. 1Gx8. 

. _____- _ -_- __.-- _._ 

.‘NI’ /motd IPI fi 

.____. ._- . _ ._-.._ - 

0.001 .I9 o.oocJa O.OOI.@ 
0.0059H 0.03fh 0 0059” 

0.01495 o.ogzr 0.01491 

0.0x943 0. I203 o.oI945 
o.oz980 0.18‘~‘) 0.02g90 

____ . .- __- _- ___-_ -_ .-- ------ ________ _ __ _^_ .._ _. ._.-._ __ __- ._..-_ -_--- _. 
Refrrmces p. 339. 
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(ii) E//ccl o/ tl~c- rcagort comadralion. As in the case of copper it was found that at least 
G-7 tirncs the theoretical quantity of rcagcnt was rccluircd for complete precipitation 
of nickel. Results arc shown in Table VII. 

._ _. ._ __ _- ._ ._.__ _ _ __ _ _____ ____ __.._ -.--__ _._- . - --- -..- .._ .._. - . . ..___..._.__ . . 

11’1 01 Na Irckrsi iI8 c JIEId w,,s c1cltlecl 
1,) p IVt of NI p/d. ip8 I: A’s fo:o~cl iu fi 

_-.-~--__-__- _.. __ ______~ _._________ __ _. _ __^__.__._.._____. ~ _____ ._ . _. _ _ ._ _ _ _. . 

0.01.}‘)5 (Ccl-l “) 0.00792 o.oc).?o 0.01488 
0.0 I a)‘]_5 O.O~C)(JO 0 092H o.or~or 

O.Ol.(C,_~ o.o_igro O.O()_3Z o.ot50H 
O.OlIr)(J (Co-w) 0.01.28L 0.073x 0.01 I’J.1 

0.0119f~ 0.05raH 0.07‘1.3 0.0:201 
0.01 IC)fB 0.OG.I 10 0.0742 0.01100 
0.01 jC).) (Zn-l-2) 0.00.35 0.1 IOH 0.01792 
0.0179.) o.osr.5 0.1 I IO O.OIHOH 

0.01794 0.0702 0.1 I’.} o.or8or 
o,ol.~g_5 @In-I-“) O.OlG71 0.093 1 0.015ocJ 
O.OI.l9_5 O.OC,GH,I o.oyj.! o.or507 
O.OI.lC)$ 0. roojo o.o().# 0.015r7 
0.0 1 1 ()(J (1%~I-“) 0.00.1.15 0.0744 o.o17o_j 
O.OII9f, 0.02070 o.o7.15 O.OI.?OI 
o.orrc)fJ 0.08;20 0.07.lH 0.01210 

____-_.___ _-._ _. _ 

It is clear from the above results (Table VIII) that nickel can be determined in 
presence of Ccl”“, Co+?. Zn+*, Mn+” and PbSb2 with rcsorcylnldoxime. 

Rcsorcylaldosinw has l~c~n uxcd successfully for the determination of copper and nickel in prc- 
scncc of scvcral metallic ions L>J controlling the plr. Copper-rcsorcylnldoximc is cluantitativcly prc- 
cipitatcd from acid ?iolut~on (plr 1.4). With niclrcl, prccipitntion begins ai 1~11 4.2 and is complctc 
LlrtwX!n 5.5-I nntl 6.55. 

RdSUMl? 

La rbsorcylaldosimc cst propos& pour Ic dosage du cuivrc ct du nickel, cn pr&scnce dc plusieurs 
ions m&nlliqucs, h plc contr0lCs. 1-c composb cuivrc-r&+orcylnldoximc prCcipitc quantitntivemcnt 
cn solution nciclc (1~1 x.4). Avcc Ic nickel, la prbcipitntion commcncc’ au prc 4,2 ct cst complbtc cntrc 
les pii 5.54-6.55. 

%USAhIM@NPASSUNG 

Ihu Rcsorcyl~~lcloxim wird flir die l3cstimmung von Kupfcr und Nickel vorgcschlagcn, in Gcgcn- 
wart von vcrschicdcncn iLIctallioncn bci vcrschicdcncn pfr-Wcrtcn. Die Kupfcr-Rcsorcylaldoxim- 
Vcrbindung flllt in saurcr Ldsung (pry 1.4) qunntitativ aus. Mit dcm Nickel bcginnt die Ausfillung 
bci plr 4.2 und ist bccndct zwischcn pi 5.54-G.55, 

References p. 333. 
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