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A NOTE ON THE DISTILLATION OF PERMANGANIC ACID FROM 

SULPHURIC ACID SOLUTIONS 

The attention of the authors has been drawn to the fact that permanganic 
acid is present in the vapours from boiling sulphuric acicl solutions of concentra- 
tion escecding about 7 M. In view of the losses of mangancsc that might bc 
occasioned by prolonged boiling of such solutions this volatility of pcrmanganic 
acid has been briefly investigated. 

Table I shows the ratio of the molecular concentration of pcrmanganic acid in 
the vapour cvolvcd from boiling sulphuric acid solutions to the concentrations of 
mangancsc in the remaining solution. 

Table II shows the ratio obtained in similar experiments with nitric acid. 
It will be obscrvcd that in the case of sulphuric acid solutions the concentration 

of permanganic acid in the vapour reaches a masimum with IO i\l: solutions. The 
increase in volatilization with increase in acid concentration is almost certainly 
due to the elevation of tcmpcraturc, which accounts for the fact that very little 
permanganatc is lost cvcn from conccntratcd nitric acid. In sulphuric acid solu- 

tions more conccntratcd than IO M the sudden dccrcasc in volatilization probhbly 
results from the rapid formation of pcrmanganic anhydridc. 

TABLE I 

SULPIIURIC ACID SOLUTION 

54 117 . 7.2 
G.0 120 8.0 

6.5 121 8.7 
7.2 130 9.3 
s.0 1.12 10.2 
8.9 I.51 IO.6 

IO.2 XGG 10.7 
II.0 I!30 I I.4 

14.1 223 13.4 

-- 

3lolarit.y of 
ihngnncsc in 
Solution x 10.’ 

o.oG 0.008 
0.17 0.021 
0.5G 0.06‘1 
I.45 0.16 

3.5 0.35 
8.5 0.80 

1I.G 1.08 
I.4 0.12 
o.G 0.045 

- 
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TABLE II 

NITRIC ACID SOLUTION 

[Nn] in llic Acid Solution 

ANALYTICAL APPLICATIONS 

The possibility of employing the distillation of permanganic acid as an analytical 
procedure for the separation of mangancsc has been investigated. A solution 
containing mangancsc and potassium pcriodatc in IO M sulphuric acid was boiled 
vi&orously in a distillation flask and the concentration maintained at IO M by 
the gradual addition of water from a dropping funnel, the stem of which projcctcd 
to the bottom of the flask. The pcrmanganic acid in the distillate was dctermincd 
absorptiomctrically. 

Trouble was cncountcrcd owing to the decomposition of pcrmanganic acid 
vapour, with deposition of a film of manganese dioxide on the walls al the 
apparatus. The clccomposition could bc markedly reduced, howcvcr, by adcling 
40% v/v nitric acid instead of water. This ensured that the pcrmanganic acid 
distilled in an acid atmosphcrc. Despite this precaution, deposition still occurred 
and thorough cleaning of the glass surfaces of the distillation unit was ncccssary 
bcforc each distillation. 

EXPERIMENTAL DETAILS 

Al1 alI &;l,lhb ~lppit~~lllls W;LS cllll~l0ycd. consisting of iL 250 1111 tli~ltlliLtion ll.~slC ccmncclccl to 
:l wdlcr contlcnscr. A i;tl~ ~~milcl was inwrtctl in lllc ncclc of 11112 flaslc wit11 11s slciil projecting 
to witllin 0.5 cl11 of 11112 Imltoll1. 50 1111 of 10 M 4ulphuric ;icid CCJlltilining ;rlJoirt 2 liig of 1llanga- 

nehr2 ancl 2 g of potassiuin lllctil-pdorlnlc was lux~lcd lo boiling arid 200 nil* uf ,10 % v/v 

l It iiiay Ix2 slwwn tht lllc cllicicucy of distillation by this rnctliocl (proviclctl that liquid 
is ;itlclccl to tlic flask at csnctly Illc rate at which it is tlistillccl) is givcxi by lhc csprcssion: 

-v .a - 
v 

w = w (x-c. ) 
Wlicrc * 

W = \VClgllt Of l11iLll~illlCbC cllstillcd 

W = Initial wcigl~t of inangitn~bc in tlic tlislillalnm fl:tblc 
- Voluinc of solution wllicl~ is tlistillcd 

G = Constant voluinc of liquid in the flaslc 
n = Tlic ratio shown in the lost colunin of Tnblcs I antl 11. 

Thus in 10 RI sulplmric xcirl solutions u volunic of at Imst four 111ncs V nlusl lx tl~slillccl 
bcforc rccovcry is reasonably conlplctc and it will bc seen that the sulphuric ncicl conccntrirtion 
must bc siicli tlmt tlic voluc of ‘ii’ is ns great as possible. 
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nitric acid run in through the tap funnci so that the volume was mnintaincd at 50 ml. The rntc 
of tlistillntion was about 5 ml per minute. 

The tlistillntc was dilutctl to 100 ml nncl any rcduccd mnngnncsc rcosidizcd by boiling with 
potxssiuni pcriodatc. 
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This method gives satisfactory rccovcrics but has the disadvantage of being 
Icngthicr than altcrnativc procedures. A brief description has been given, how- 
cvcr, as it is considered that the method may prove useful under conditions where 
strongly colourcd solutions or turbiditics arc present or whcrc a preliminary 
separation of the mangancsc as manganese dioxide is inconvenient (c.g., for the 
deterrnination of manganese in certain non-ferrous alloys such as tin or aluminium ’ 

bronzes). 
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SUhlhTRRY 

J. If sollltions wlllCll corlt;lill I, ,l,CI,,o* -2 pcrioclic acid nncl siilpliuric acid arc l~oilccl, pcr- 
ninrlg:\nic ilcitl is follntl in the 1.. OIlI 1 III coriccntration of pcrm;~ngirnnlc in the stcnm is 
ncgligillly sni;~II until the srilpliuric acid conccnlration of the sc~lut~ori csccctls about G &I. It 
is at n ni;~xiniiiin wlicn tlic hulpliuric acicl is 10 3r ;~ncl thcri rapiclly clccrcarcs ah the sulpliuric 
:lClCl CCJWCntrXticJTl fllrthcr illCrc~lSCS. 

2. ‘I’hC’t~IS~~~~~l~l~J~l Of ]N2rlll;lIlg;lniC acid from nitric acid solulions i5 inaplxccinblc cvcn 
from tllc conccntr;tlctl ;tcicl. 

3. A 1Jricf :ic’ccJunt isigivcn of tlic:uwlyticnl :hpplic;ition of the tlistilhtion from rohr 5iilpliuric 
i&l. 

I. Lorsqu’on portc h 4lmllition unc soliItion rcnfcrninnt tlu mangnn&sc, tic l’dclc pcriotliqiic 
CL tic I’ocitlc hulfliriqltc~, on Lroilvc tic I’:iciclc Fcrrl~nn&aiiiCiii” tkuns In vapcur protluitc. 1,a con- 
ccntrntion tic l’ncitlc l,crin:lrlg,~nIqilc tkiiis 1:~ vapcur cst pcu importantc lorsquc la conccn- 
tration clc I’xidc sulliiriquc hiis la solution cst inf6riciirc b 6 hr. On attcint uii maximum 
lorquc l’ncitlit~ cst 10 3r,pis il y ;i tliminiitlon iapiclc au fur ct h mcsurc quc la concentration 
clc l’aciclc sulfuriquc nugnicntc. 

2. lJoiir 112s sol~~tions iiiLriqiics,l:~ qunntiti: tl’nciclc pcrmnngnniqiic qui dibtillc cst trtis fniblc 
m6mc qiiancl on cmploic I’nciclc C~JllCCIltr~. 

3. On csposc l~ribvcrncnt Its 1~ossil~iliLOs tl’npplic;ition ;innlyLiquc do la tlistill:~tion. :iu nioycn 
tic l’acitlc sulhriquc IO 31. 

z. Kocht man Lijsungcn l-011 h~hiigan, Pcrjocht untl Schwcfclsiiurc, 50 linclct man Pcrmnn- 
gnnstu~rc ini Ihliipf. Dir 1’ crrni~ll~;~n~~.llcunzclltrntlon 1111 Ihmpf isL @ring, sol:lngc die Konzcn- 
tration tlcr Schwcfcls~urc in clcr L6sung GM niclit iibcrstcigt. Sic 1st. innximal bcicincr Scliwcfcl- 
s;iurclconzcntra tion von 10 lb1 untl ninimt thin rasch nb, wcnn clic Scliwcfclsdurclconzcntration 
wcitcr zunimnit. 

2. Aus salpctcrsiuircr JA.kung, :luch xus ltonzcritricrtcn Skurcn, dcstillicrcn nur unbcdcu- 
tcntlc nrcllgcll ~011 Pcrlii~unh’;‘rls!illrc. 

3. Die Anwcnclung tlcr Distillation iL11s IO &I SchwcfclGhrc in tlcr :umlytiscllcn Chcmic wird 
lwrz ;~~iscin:inclcrgcsctzt. 

Received February 26th, 1949 


