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Ill t • <\\ \<MHr ill liii^ .liMiruiil. Iiy I'l- Mil'i>ii K.

.S<:iiiukki' on inethoJii of <mtiin»ting boric aoid, ui<'Utum

in m»il" oi llin compouad formal by thi» ooid and mBthyl

alcohol m mixlurtm thoroof. its diBtilUtion »iid r ,jllf,tion

over a woighed quantity of caluium oxide by whiili tb«

rntrr is ilri-ompospii and tin' linrio acid liCvOiiics tixc(l and,

iiftur innitidii. it cHlciilattMl i'v increivue o1 wciglit i»).

BorzoUus' method, uwd and recomrnniiilcd by

Thaddpcff (•), ilciiH-nds on tho foriiiution of (Mitassium

borofl'ioride from tho disli'.lwl tniaethyl burati'
:

it*

at'curacy is, however, found to be doubtful owini? to

the imiierfcct insolubility of tho ooinpoiitid (). Other

methods, such as that of Partheil and Bow (*) and that

of MyUu» and Meusser O.are pronounced " uiisatisfaclory,

• coiupUcat*™! " and " tedious."

This paper deals primarily with tho separation of

bone tcid as the trimethyl compourd aiKl its subsenuuiit

gravimetric estimation as the barium salt. The first

serii of experiments is connoot<.nl with this, tho socoml

has rcforenco to volumetric raethods of ostimatiiiK

boric acid in tho distillate, and the last deals with its

direct titration in mixtures of other acids.

1.—In order to determine, first, if boiic acid is coiii-

pletcly expelleil as the trimethyl salt by distillation,

quantities of from 0-6 to 1-6 grms- of boric acid(') were

placed ill a retort, 250 c.c. of maS-hyl alcohol added and the

mixture distilled at a temperature of from M' to (57° C.

when it was found i,uat alter distillation at this tomptira-

turo for an hour the residue in the retort contained only

a small proportion of boric acid and, after one and ahalf

hours, none couhl bo detected.

Tho estimation of the boric acid, thus exixillefl as tho

trimethyl compound, with barium chloride solution was

proceo''->d with. Known amounts of boric acid were

dissolv a in methyl alcohol (»), plaoe.1 in a retort, and the

n
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diBliUaU) allowed to mix with a concentrated aqueous

Holution of barium chloride. The trimethyl borate

reacts with the water according to the equation

—

B(0Me)3 + 3HjjO = B(OH h + 3MeOH.

The boric acid thus liberated leav.U with the barium

chloride to form barium borate and free hydrochloric acid

in wliich the former dissolves. C'nii-tic alkaU was then

added and the resulting prccipitai> f barium borate.

Ba( BO.,).,, washed with alcohol till free from all traces of

chlorides, dried at lltf" C. and weighed on a tared hltcr.

The resulting weights of precipitate were m all cases too

high and this was found to be due to the presence of

barium hydroxide which was precipitated on concentratmg

the solution from filtration (»). The proceeding was then

modified to obviate this, and the hberated hydrochloric

acid in the reaction

—

•JB(0H)3 + BaCU- Ba(BUo). + 2HCl + 2H.^O

neutralised accurately by iiuaus of semi-normal sodium

hydroxide with phenolphthalein :is indicator. The use

of this strong solution of sodium hydroxide—and also of

barium 'chloride—was necessary to prevent the solution

of part of the barium borate in water, in which it was

found to be appreciably soluble. Weighing the precipi-

tated barium salt gave results corresjionding to 09-08 per

cent, of the theoretical.

Being now fully satisfied with the accuracy of this

method, determinations of the boric acid in pure borax

were undertaken. Amounts of borax of about I grm.

were weighed out, mixed carefully with from 20 to 30 e.c.

of concentrated sulphuric acid and added to 350 e.c. of

methvlated spirit (*j contained in a retort. \n excess of

sulphuric acid was found to be necessary to prevent

the reprecipitation of the salt by the alcohol. The mixture

was then subjected to distillation at a tcmjierature of

from ()5°—70° 0. and it was found advisable to keep the

bulk of the alcoholic solution approximately constant

bv leading into the retort from a distiUing tlask a further

supply of spirit. About 30 minutes sutficed to carry

over most of the boron compound, but results showed

it to be necessary to continue the distillation much

longer. A iteriod of one and a halt hours was therefore

chosen as the best time for the operation. The ilcter-

miiiation of the boric acid was done as described pre-

viously, and a number of estimations showed that the

borax could be estimated in this way with only a very

small error.

Wt. of borax taken. Wt. of BntBOj),. rercpntai!^ fouriii.

(1-972H srui.
n-u70i) „
n.(i;)64 „

M26J
M2T0

99-n
!19-4

99-li

i^ i
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of tiny uppitii hIiU' (Oiniiai'iilivr iuiiiiimt (if

tlic liiiiK tliyl
The (iros«'iirf

, , .

water in the rcluil is to Ik. avoKlcd.

l-ornlc would then lie ilc<(inipoM(. vicldiKU tlic al.olHd

ami boric ncid. whuli would not distil ovir ; the nsiilt

would then be too low.

Thin mctliod was furtlicr applied to inixtiircs contuiiiiiin

pUohphates and Hulpliatcs in addition to borates with

jierfectly satisfactory results.

2. Wiltniiilrir , .•timatioii uilh priiiovH <lii:lill<ili<'i'.-

^s borie arid can be titratfxl with stanibird soiliiini

hydroxide in the presen e of glycerine, and tliceiid-poinis

in the formation of .s(Hliuni borate iiidiculed by

nolphthalein, «vcral determinations were tried

plie-

after

decomposing the borate in alcoholic solution wilh sulpluinc

acid The apparatus used was the same as in the previous

( xiHTiments : the distillati^ was collei ted in water, mude up

to a litre and aliquot jiortioiis taken for titration, lo

each portion thus taken it was found necessary to have

about one-third of the bulk of the solution ^ly((rlm•('").

The results of the titration gave im-7f> ihi cent, ol the

boron compouml. this error (l-iu iht cent.-- being con-

siderably less than the literature on the subject would

lead ono to expect.

3 /;ircc( lohimitric v^timntioH in (/!' ;<i-(.vi)irc „f phox-

phatcs and sulphata.—A mixture of a i|liospliate. a

8Hlnhate(") and a borate were treated with dccinormal

Bulphuric acid till acid to .Methyl Orange, thus .s.tting

free phosphoric and borie acids. Dccinormal .soibiiiii

hydroxide was then run in until tlie solution u:.s n.Mitnd

to Methvl Orange, which was found only to indicate

the end" of the formation of the sodium dihydroiien

phosphate; a Btill further amount of alkali bad to

lie adtted before the .solution begiiii to reait alk.lmc

W'th phenolphthalein showing ih'it the (h-odnm

compound had been formed (12). The l.oru acid

n(.t. being nentralised ill oiu e in aipieous M.lution

by alkali, glycerine was then added, and the titration

of the boric acid comiileted. The results are given below

from which the accuracy of the method may be seen ;—

.\niowTit« of
.\ajli,t);,l<iH20.

.\mMaiit fiiniiiil h\
titralii'iL a8 alieve. I'rr iciit. iTriir.

u-2;i90 Brill.

u-29«(i ..

U-3B24 ..

ii.".i:is.^ ^:rni.

ii.-.;ii8.')

1IU.S2

<>9.S,'>

09-95

Average

11- 1 .s

(|.|.-.

(|.05

An error avoided here bv titrating the .soliilujii pre-

viously with the sodium hydro.xide till neutral or faintly

alkaline, is the (|uantitv of alkali of necessity absorbed

bv the water before 'the lirst Iraie of alkalinity is

ajiparent. Experiments showed this to be an ai.jireiiable
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amount ; in the ca«e of 60 ••c. aliohol and 50 fc. waUr,

0-0010 grui. potassium hyilroxido wan required.

The authors intend applying tlitbo methods to the

determination of boric acid in footl stuffs.

(»I See (iowli. Ami. fliem. J.. 9. 23— ;i3, and Montemartiiii

(lazi. ciani. iUI., 28. :!44—348.

{•l This J., IHQS, 9.>:f.

I*) See (•) and (•)

(•i Her., 1901, 3811
(•l Ber., 1»04. »»7, ami tlii» J,. 1»04. 26».

i'» The composition of the borie acid employed—whether

HlOH). HBOa or H0H4O7— »"» determined by estimating the

amount of B-iOs rontained in it. A weiiibed amount of bone

anhydride, formed by fuaiiiB the boric acid to a clear glass, was

dissolved in water and titrated against potash with phenolplithaleln

HS indicator. A weighed amount of boric acid was also titrated

against the same iiotash. Hen(e the percentage of BjOj in tne

acid used was found. In these titrations—and all subsequent

ones in the second part of this paper— as to 30 per cent, of glycerine

was used, as it i» found that the neutralisation of bone acid by

alkali caanot be done with any degree of accuracy except in tne

presence of glycerine orotherpolyatomicalcoliol. (B.T. Thomson.

(•) ordinary iiiethylated spirits (free from mineral oil) were

found to act equally well.

(•1 I'ure sodium hydroxide was used, prepared from nielalUc

'l«»| Sec note ('I. Also .1. Amer. Clicln. Hoc., 1H98. 2«8.

The determinations were done before the above papers were

(») The sulphate might have been omitted, as it t(xik no part

in the subsequent reaction.
., . . i.

I'si \ strong solution of disodluiu hyilrogen orthopliosphaie is

slight Iv alkaline to pheiiolphthalein. roinparative experiments

wer. Tiiaile with varying anion lis of a saturated solution of this

snli and equal quantities o' > ater ;
phenolplithaleln added to

eu. li and deciiiormal potassiii hydroxide added to the water tin

the uliades of pink were idem .1
;

—

I

Phosphate Alkali required for

solution in v-v. 50 c.c. of water.

O.iio i).02 c.c.

n-riii ^Ofl „
Mill o.flu .,

li-Olt (|.0i) „
:i.nii made up n.in „
4 .(in to 5U C.c. oil ,.

.S-IIO "•12 „
«.|ii) (112 ,.

-•oil n.12 .,

H-UO 0.12 „

For most solutions of this salt, therefore, a deduction of O'l c.c.

would he the niaximuiu correclion necessary.

liL il
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