
AUTOMATIC POTENTlOMETRlC BITRATION 
APPARATUS. 

i n  view 11i the long time taliel? by elrctrometric titt-atioiis nntl 
the consequent tecliousness o i  l i ~ e  ol~erxtiim, ii is necessary to 
ilerelop an autolnatically recortl;:ig qq~a ra lus .  In this in\-estig-ation 
a n  auto~natic apparatus for  recosdiug- the titsarion curl-ei is tlescriheci. 

I t  is n-ell lmo\vn that i l  a pair o i  ii~etallic eleclj-, ,dcs is inmicrsetl 
in the solution uilcler trcatinent, a ceitaiti E.L,I.l:. is tle\elupi.d be- 
lween the ~WIJ, \rliic11 \\-hc~i a~~plietl  to a sensitire miri-~JI- g.:n!\-anolneter 
causes the defleclim i ~ i  tile spot of liglit, tile ~iiagnitucle oi ~rli ich 
depends on the applird i;*,.Af.F. Sucll a systerii can he lxst  usecl \?-it11 
a thermimic valve circuit, sn ihnt 110 currcnt is t lm\\x frciin thc titra- 
tion cell. 7 t  has Ixzn obset-;.cd l~revio~iily ( T!ZI.V .ioririiir!, 1938. 21A. 
.345 j that an electrode .;~..itctn cc:i~sihiii~g tungsten and sil\-c.r is 
snitable for  potcmtioiiieiric work. This ccx1l)ie has heen enlpit)yecl f o r  
the Iresent ap1:aratl:s. 'I'hc ol~x-iunh atlvaiitngr of n suitable bimetallic 
system of electrodes over the hydi-og-en electrode is the I-apidity in 
attaining erpilibriutu ~ h e r c a s  the lxttci- takes about two to three 
Ilo~lrs. 

, % I he ni-ra~~gement of tlw apl~ai-atw i b  given in Fig. I .  The 
titratiii;~ c-11 1iwd was l11e s u n e  a? the ontA 1 1 x d  ~ise\-ir~~ir;ly. 

A %lass tube 70 cm. lung- and 1 .-35 cm. inside dimilrter I n s  used 
as  a burettc. T e  lower end of the tube x i s  conncctcd to the a l l d  
1-esci-\-oil- and from the u1q)er end, a &SS siiil.;e~- of ~ n i l u r m  cliametcr 
xveig-hted with mercury was introduced. .\ side tube was joined to 
the burrtte about 30 cm. from the Ion-er end, which served as a cleli- 
very tube Tor the standai-cl reagent. The top end of the sinker xvas 
attached to the drum of the recording dei-ice by No. 30 enamelled 
coppel- wire. 'Chis \vise 11assed throug-I1 a anercury seal attached to  
the top of the burette to esclutle carbon d i o d e  from air. A mark 
xvas etched round the Ion-er end of the sinker and the position of 
this mark was read on the sc;rle attached to the hurettc. 

A thesinionic d v e  circuit \\.it11 t~.ro I', valves in ~ m s h  pull, was 
used with a shunted mirror g~Svanoinetei- as a n  inilicatina i n s t r~men t .  
The electrodes \\-ere directly ccxinecietl to Lhc respcclive ~ i - i d s  of the 
t ~ o  valyes and the currelit dran-11 from the titration cell was mini- 
mised. 



A Cambridge curve tracer was used as recording device. The drum 
of the curve tracer, while rotating, released the singer in the burette 
and displaced the standard alkali solution in the titration cell. The 



E.1i.l.'. between the t ~ o  electrucles increaseci, which causccl an increas- 
ing deflection of the galvanometer. The mvvement of the spot of 
light was fo l lo~~ed  by the pointer attached to the recorcling pen and 
the curre traced on the graph paper wrappecl round the drum. The 
approach of the end point was nlarlied by a suddetl increase in the 
deflection of the gafanometer. The burette and the galvanometer 
readings were calibrated. The galvanometer deflection showed a 
linear relationship with applied E.M.F. and a successive unit move- 
ment (movement of one division of burette scale) displaced a fixed 
quantity ( 0.075 gram) of the solution. 

In  this manner 10 c.c. of N i l 0  HCI \\-ere titrated against stand- 
ard alkali and the experiment was repeated three times. The graphs 
irere recorded and fou11c1 to be reproducible (Fig. 2). The quantity 
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FIG. 2. 

of the alkali recluired could be read off fronl the graph. The curves 
could also be photographed on a sensitive paper if clesired. This 
method can also be easily extended to differential titrations described 
previously (Th i s  Journal, 1938, 21A, 363) ,  with the addition of an 
automatic magnetic squeezer for the meclecine dropper. 
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