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(lil) sa!isfllS tbe well known thel'mo-dynamie l'elation 

dlgf{ Q 
dtRT' 

HKMP1'IKl\'lli anel BJ!iI(AI<iH'I' 1) have obsel'veel a veloeity eonstant fo!' 
the l'eactioll (C,I1JaN + C,HóB, ......,..(0,H 5)4 NB)'. 

Here (hey fOlllld a dependenee 011 tbe tempentIure whieh eall 
be l'eprcsented by a fOl'fnllla as (111"), but not by one as (lII'). 

Tile salIle bolds fot, a I'eaetioll investigated by VON HALBAN '). KRÜGEI1 3
) 

pl'oeeeds in a ealeulalion as we did iu the th'st part of this paper; 
he thus tinds temperatul'e flllletions as in (1'), (I I'), (lIJ'). His model 
is thet'efore too limited. The pUl'pose of this papel' is to show how 
(his may easil) be avoieleel by inverlting a somewhat wide!' trIodel. 

Knücmn howevel' thOllght the idea absolutely !o lJe I'ojeet.ed, that 
fol' aeombination a eel'tain minima! ve!oeity sllOllld be required 4). 

Of course I do not pretond tbat in any ease a fOl'mula as (11") 
or (I11") will hold. '1'0 be able to ealeulate a l'Ïght fonnula, we 
must of eoul'se know the meehanism and as, even fOl' the most 
simple dissoeiation, fol' tbat of hydl'Ogen this is not Lho ease, we 
sball have 10 eontent olli'selves wit.h an image. 

When VAN m;H WAALS derives his equation of state conHidering 
Ihe llloleeuies as perfeetly elastie partieles, ho I1ses an image eertainly 
not eOI'l'esponding witb l'eality. But still BOHn is of opinion that lY'u, 
may be eompared approximately with the radills of a ring. Just as 
weIl as nobody will deny the ql1antitative insight given IlS b} tho 
eonsideratiolls of VAN mm WAALS, I\otwit.hstanding tlle special image, 
I tllink that the above fOl'mulae when Ihey shall have been sufiî­
ciently tested by the experiment, wil! also give Lo some extent a 
quantitative insight into this phenomonon. 

The above considerations have of eourse no reIation to lhe 
tlleory of quanta. rrhe spel'itie heat eorresponds 1.0 that with 6 degrees 
of liber!y. 

Physical J~abomto]'y, Delft. 

1) HFJMP'l'INNJ;: und BgKAER'l', Zeilschr. f. physik. Chem. 28, 236 (1898) 
~) HANS VON HALBAN ib. LXXVII 6. p. 7B1--733. 
3) ~'. Kl,ÜGI<:R, Göltinger Nachl'ichten, 1908, pag 318 seq. 
4) See fmlher: K. F. l'hmzFELD, "ZUl' Theorie der Reaktionsgeschwindigkeiten" 

Ann. der Phys. 59, p. 635. 

Chemistry .. - "The i?~jiuence 0/ d(tJe,'ent substances 011 the clecom 

ZJosition 0/ monoses by an al!cali and· on the inversion of cane 

sugar by hydrocldoric acid." Hy Prof. H.l. W ATI<iRI\lAN and J. GHOOT. 

(Cornmunirated by Prof .• 1. BÖgSgKgN.) 

(Communicaled at the meeting of January 31, 1920). 

When the strength of the acid and of the alkali, from wbir.h the 
salt is fOl'med, are kllown as wel! as tho nature of tbe ions, we 
ean calclllate the pereentage of lhe bydl'0lY8i8. Tbc eleeomposition 
of monoses by an alkali eau be controlled polal'irnetrieally, 80 that 
this method as weil as the often used invel'sion of eane sugar gives 
us a sensitivo means to determine tho percentage of the hydI'0Iysis. 1

) 

Applying the law of mass-aetiOn to the eleetl'olyLie dis8oeiation­
equilibria tbat oeeut' in sneh a solubon, we ean ealeula,le the hydl'O­
lysis. (J si ng 

K 0 __ [1-1'] [C\ Hs O'J_ 1 '310-10 and [H·.] [OW] = t,2.10-14 
phcnol ".- LC

a 
Us OH] - ," . 

and asstlming the hydrolysis (0 be weak and lhe non bydrolized 
soelium-phenolate to be perfeetly elissoeiated, we find for ~o ~ soelium­
phenolate solntion, [Oll' J = mlher more than 3.10-3. ') 

When the hydl'olysis of tbe sodium-phenoJate in a T~ N solution 
were perfect, then [OH'] wOLlld beLO~~~l. Fl'orn Ihis we Ieal'fl, thai 

100 , 
of lhe sodium-phenolate onIy 10::::":-1 . .:.1.10 3 c,= :~ Oio is hydrolized. 

For more diluted solutions tho peréentage of tbis hydl'olysis is higher. 
FoT' 10 N potassium-phenolate at 25° tho hydrolysis is 3,1 0/0, ') 

'l'bese l'esults are in agreement with tbc experimenLs on phonol, 
whieh taught that in an alkalie medium phenol pl'actically behaves 
like a monobasie adel, 

In this way the hydroJysis of many of the eompositions tl'eated 
up ti.II now in the above mentioned illvestigations could be ealeulated 
when only enongh data were at OUl' disposition with regm'd to the 
strength of the l'espeetive aeids and bases expressed in the wel!­
known units. 

1) H. 1. W ATF:RMAN, These Pl'oceedings XX (1917) p. 88, 382, 581, 
~) J. W AJ,IOm, Introduction lo physical chemistry 191\), p. 330 and 336. 
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A condition for the calculation is,' that the nature of the ions 

and in general tbe constitution of the used compositions are known. 

When th is is not tbe ease thc method of investigation followed 

by us may still give some indieations. Before applying Ihis method 

to the investigation of the acid Ol' alkalie properties of organir dyes, 

we investigated a nurnber of intel'mediale produets. The investigation 

was also ext'mded over several more Ol' less stl'ongly eoloul'ed sub­
stances. It was found possible to take away lhe ('olour just before 

the polal'imetrie meaSUl'ements by means of Ilorit Ol' of bOfJe-coal 

without lcssening tile accumcy of (he method. ] nothel' cases alcohol 

was added sometimes. This changed somewhat the nature of the 

medium, but seveml compositions that eould not be investigated 

owing to their waak solubility, eould rww be tl'eated. 

Most of the investigated compositions were obtained f"om KAHL­

HAUM at Adlershof (near Berlin). When tbis is not the ease it will 

be mentioned. As furthel' different solutions were primariLy coloured 

we paid little attention to the intensity of the darkening eansed 

by the aetion of the hydl'oxylions on the glucose. Tbe obtaincd 

analysis numbers will be given here only partly, elsewhel'e eompletely. 

The naphtyl-arnines. The melting-point of the used a-naphtyl-amine 

was llO°, that of the i1-naphty I-amine 112°. Hydl'ochloric compounds 

of these amines too' were used. The experiment in all alkalic medium 

taught tba! neithel' ex- nor i1-naphty I-amine bound an alkali, so that 

they do not inflllenee the decomposition of a glucose in allmlic 

solution. In hydrochloric solution the amines in question behaved 

appl'oximately as monovalent bases. 

Ortho-phtalic-acid 

/""' ..... COOH 
1 1 CO()H NI. W.= 166 "/ •. '- , " . -' 

o rtlw-coumaric-acid 

--·OH 

1/'1- OH=CH.--.-C~OH 
""'/ M.W. = 164 

Cinnamic-acicl 

1/'1---CH=CH--COOH 
"'/ M.W. 148 

a-naphtoic-acicl 

COOH 

/~/"'" I I 1 M.W. =172 

""'/""'/ u-oxynapläoïc-acid 
OH 

/""'/""'l 
1 I ICOOB 

M.W. = 188 

""'/""'/ Tbe melting-point of tbc investigated ortho-phalie-acid WaS 200°, 

while for this Bubs/anee is gi\'cn e. g. 203
0

; a tilration of the acid 

withro N. KOH and phenolphtaleïn as indicatol' gave tbe pc!'­

cerltage 99,8. 
Thc rnelting-point of the einnamic-acid thai was present in the 

labol'atol'y was 133°, of the of'tho·coumarie-acid 205°. The a-naph­
toj'e-acid and the CI-oxy-naphtoïc-aeicl rnelted respectively at 1590 

and at 187°. 
Tt was found, that in diluted alcoltolic solnrions these eornpounds 

pl'aetieally did not hinder the invel'sion of eane sugal' CI'able 1); 
Table IV re fe l'S to Ihe naplltoi'e-aeid. From the tahles Tl and In 
we sec, that in alkalie solution the behavioul' of ol'tho-phtalic-aeid 

is dibasie, of (x-naphloïe-aeid monobasie, of einnamie-aeid rnonobasie 
and finally of eoumaric-add dibasie. 

This might have heen expected from tbe above given sÜ'uctural 
formulae. 

We flIrther investigated: O,'-naphtol (M.W. J44, melting-point 96°), 
{J-nap!ttol (M.W. 144, melling-point 1 22~), 2.3. oxy-naphtoïe-aeid 
(melting-point 217°) 

/""'/"'" 0 H 1 I 1 M.W. =:: 188 

""'/""'/ COO H 
and {t-naplttoic-acid (melting-point 185°, M.W. 172). 

From jhe experiments made with a nearly 50 %-alroholie solulion 

we learned, th at CI- and {j-naphtol, CI-naphtoïe-acid and 2.3. oxy­

naphtoÏc-acid practieally do not influenee the inveJ'sion of eane sugal' 
by bydroehlorÏC'.-aeid (Tabie IV). 

The behaviour of (j- and i1-naphtol in alkalic solution was approxi­

mately monobasie j ust as of (t-naphtOi'e-acid; the 2.3. oa:ynaphtoic-acid 
beha'verl in an allcillic medium as a monobasic acid,. this was also 
the case with the 1. 2. o.r:ynaphtoic-acicl (Tables V and VI). 

In the same wlty as has been done for the salieylie-aeid, 

led by analogous expel'imellts 1), we are now inclined to assume 

also for the mentioned oxynaphtoïc-acids, at least in alkalic media, 
a "ketoformula", e.g. as follows: 

H~ 

~ "'" /"'" C - 0 
1 I1 1 ~-
~/ ""'~ C--COOH 

2. 3. oxynaphtoÏc-aeid 

(ketofol'm uIa) 

1) H. I. WATERMAN, These Proc. XX, 581 

. 0 

" C 

(~(~I C<gOOH 

~/ ""'y 
1. 2. oxynaphtoïe-aeid 

(ketoformula) 

(1917). 



TABLE I. 

Influence of x-oxynaphtoïc-acid, cinnamic-acid, ortho-coumaric·acid, ortho-phtalic-acid on the inversion of saceharose by hydroehloric-acid. 

A B c D E F G H K Remarks. 

75 cm:> "96 %" technica I alcohol Thegiventime­
~_-,---_~_~~ __ interval is th at 

! 1162 I 152 i I?~6 I 655 \ ?~ t~ee s~~~~~~ 
, '11' ,mtlhgr. '[ mtlhgr. I llHlllgr. : t t Th d 
! hr\·lg~(:di",-o.xynaph- cinnamic- I o. couma-I sa. e rea -
lP a IC- I i toïc-acid acid ,ric-acid ings we re ma-

-'------'--~-'----~--'~-~--'-----'--~----'-~~~--'---~-'---~~'--~--! de, when the 

I, !u~~s ~~gu~s~~~ 

added 

50 em3 of a eane-sugar solution 

-~---_c_~----c------,----_,__---,___--___,---_c_-------! temperature of 
Number of em3 hydro­

ehlorie-acid 1,005 N. o 9 10 10 10 11 12 
I the polarimeter 
" space. 

At 35° the ex­
ii oxynaphtoïe­
acid was just 

: quite dissolved. 
----,-----;-----------c-----.----c----,------,-_--3-.3-11 

Polarisation 

in VENTZI(E 

degrees (tube 

length 2 dm) 

i Af ter 
I + 19 
• hours 
I After 
I ± 22J/2 
I hours 

:I~~t~~ 
hours 

After filling to 150 cms plaeed in the thermostat at a temperature of 35°. 

i + 3LO ; - 0.4 - 1.3 - 1.9 - 1.5 - 1.5 - 1.5 - 1.5 - 2.3 

+ 31.0 - 2.0 - 2.8 1- 3 .3 - 3.3 - 3.0 - 3.0 - 2.8 - 3.6 

+ 31.1 - 5.9 - 6.3 1- 6.4 1- 6.5 - 6.3 - 6.3 - 6.2 - 6.5 

TABLE H. 

hlfluel1ce of ortho-phtalie-acid on the decomposition of glucose by an alkali. 

A B c D E F G H 

50 cm' of a ± 3 010 glueose-solution 

. 5
j

8
I
I I 

J mI 19r. r 

i o. ~~!~liC- • added 

Number of em3 potassium I 
hydroxide 0,924 N. I o 2 3 4 5 6 7 10 

Filled to 100 em3 and placed in the thermostat (33°). 

+ 4.4 4.2 !-!-4.1 + 4.0 + 3.9 i + 4.3 + 3.7 
Polarisation 
in VENTZKE 

degrees (2 dm 
tube) 

1+ 3 .8 
! 

1+1.8 i
l 
+ 3.2 

iAt.th~ beo! ' 4 ti' 
" gmmng I -r . 
. After 1-------~------~----~------~------7_----~~----~-----~--­
! ± 21/4 ',+ 4.6 

± 3' /4 . + 4 ti 
i hours I . 

3.3 • + 3.0 ,+ 2.6 2.4 + 2.1 1.3 

+ 3.1 +- 2.5 I
1 

+ 2.2 + 1.8 + 1.5 1.2 + 2.9 + 0.7 
I 

hours ,I Af ter -------~------7_----~-------T------7_----~,_----_7------,_--

- 4.2 

Remarks. 

After addition of the 

. alkali the ortho-phtalie­

acid was quite dissolved. 



TABLE m. 
Influence of :x-n2lphtolc-acid, cinnamic-acid and ortho-coumaric-acid on the decomposition of glucose by an alkali. 

A B 

-------'--------, 

added 

Number of cm3 potassium­
hydroxide 0,929 N. o 2 

c D E F G H Remarks. 

50 cm3 of a ± 3 010 glucose-solution By heating the substan-
I ces were dissolved in the 

: 344 I 1036 ' 328 'glucose solution. At 
I milligr. Imilligr. cin-rmilligr. cu-I. . . 
Io:-naphtoïc-[ namic:acid, maric-.acid: coolmg erystalhzahon 
: aCid == 7 m!l!Igr.l= 2 m!lhgr. took plaee By the alkali 
2 m.gr. moL, molecule molecule 'I '. 

, , however all was dlssolved 
3 4 5 10 6 10 6 I again. The solution I was 

: eoloured yellowish green 
I after addition of the alkali. 

Mter filling to 100 em3 placed in the thermostat (300
) i 

Mter I 
Polarisation ± 11/2 + 4.3 3.3 + 3.0 1+ 2 .0 + 2.3 +1.4 

, -+- 3.1 +3.4 

(V.degrees) hours 
After 

2 dm tube +3 + 4.4 + 2.8 + 2.3 + 1.7 + 1.3 + 0.5 + 1.7 + 2.5 + 3.0 
hours 

TABLE IV. 

Influence of :x-naphtol, ,8-naphtoi, a-naphtoïc-acid and ,8-oxynaphtoïe-acid on the inversion of saceharose by hydrochlorie-acid. 

A B c D E F G H K Remarks. 

The readings 

-----------~---~---~--------~---~~5~776-~~5~7~6-~i-~5~1~6-~~7~5~2~-i-----lwere made at 

I miIligr. i miIligr. 'I milligr. i milligr. I room tempera-

75 cm3 "96 technica! alcohol 

dissoived 
'=4milligr. =4milligr. acid=3 'toïc-acid=4' ture. 

u-naphtol 1,1 r3-naphtol 1,,-naPhtoïc-,,2.30XynaPh-'1 

I molecules molecules m.gr. mol. 1 m.gr. mol. I 
----~----~------~----~------~-----~-

50 ems cane-sugar solution (concentration 250 Gr./L.) 

i 

Number of cm 3 hydrochlo- i 
dc-acid 1,005 N. I 

----~----~-~----~----~------~-----~--

o 7 8 9 10 10 10 JO 10 

Filled to, 150 em3 and placed in the Thermostat of 35°. 

lAt the beol I 

1 ginning I + 31.6 I + 31.5 i + 31.5 + 31.5 + 31.5 + 31.5 

I 
: I I 

Af ter 
18.7 ! 

I 
+4 + 31.5 + 22.5 + 21.4 + 20.3 19.2 + 18.9 18.5 + .L 18.9 1+ 19.2

1 
hours 

i 

Polarisation I 
After I 

in VENTZKE deo! ± 24 ! + 31.5 + 0.1 - 1.3 -- 2.6 - 3.3 - 3.5 - 3.8 -- 3.6 - 3.6 -- 3.6 I 

grees(2 dm tube)l hours __ i 
I After I + 31.6 1.6 2.6 + 28 i - - -- 3.5 -- 4.4 - 4.5 - 4.6 - 4.5 4.4 - 4.4 

!Wurs 
After 
+ 50 + 31.6 - 5.3 -- 5.7 - 5.8 - 6.2 6.2 - 6.2 - 6.2 - 6.2 -- 6.2 
!Wurs 



TABLE V. 

Influence of p-naphiolc-acid and p-oxynaphtoïc-acid (2: 3) on the decomposition of glucose by an alkali. 

A B c 

dissolved 

D E F G H K Remarks. 

50 cms of a ± 3 Oio glucose solution p-naphtoïc-acid 
-~-------c----~-~~-c-------'----c~-I was dissolved in 

602 1316 I the potassium 
; milligr. i Im.gr.8-oxy-i hydroxide 
I

I 

i3-naPhtoïc.l.. I naphtoïc- I rather quickly 
acid == 3,5 l aCId == 7 I ' 
m.gr. mol. ; I m.gr. mol. ! the p-oxynaph-

. ---+----.....,----+----i-------!--------'-----'----.......,'----I toïc-acid only 
Number of cm3 potassium- i

l 

I 1. after long shak-
hydroxide 0,929 N. 0 2 3 4 5 6 7 10 10 I 10 i ing with a yel-

-----------'----------~-------~---.'-----~------'-_. _ __'_ ___ _'___ i low colour. The 

lAt the be­
I ginning 

Polarisation I After 

in VENTZKE de-I ± 2 1i4 
hours 

grees(2dm tube), After 

± 31
/ 4 

hours 

I I solid acid itself 
I Filled ta 100 cm3 and th en placed in the thermostat (34°) ! wasalso yellow. 

+ 4.4 

+4.4 

+ 4.4 

I 1+ 4 . 1 

I 
1+ 3 .2 
I 

+ 2.8 

+ 3.9 

1+ 2 .7 

1+ 2
.
3 

I 

---,,--------~---,---~' 

+ 3.8 1+3.8 3.7 

+ 2.3 1+2.1 1+1.7 

+ 1.7 1+1.5 !-1.-
i 1.1 

TABLE VI. 

i 1+ 3
.
7 

I 
1+1.5 

1+ 0
.
9 

t + 3.7 i + 3.5 

+1..6 

+ 1.0 

-+- 1.0 

i + 0.3 
I 

+ 4.0 

+ 3.0 

+ 2.6 

Influence of a-oxynaphtoïc-acid (1,2) and p-oxynaphtoïc-add (2,3) on the decomposition of glucose by an alkali. 

A B C D E F G H K Remarks. 

25 em3 96 % alcohol The addition 
iof alcohol was 

I 589.6 1179,1 Inecessary todis-
I milligr. I milligr. 2.3 Iso1v the c -OXV-

dissolved i1.2oxynaph-1 oxynaph- i e a.", 
I toïc-acid ==! toïc-acid =lnaphtoïc-aCld. 
I 0,896.3,5 : 0,896.7 i 
i m.gr. mol. : m.gr. mo1. I 

Number of cmS sodium 0 2 .3 4 5 6 7 10 10 10 hydroxide 0,896 N. 

50 em3 ofa glucose solution. After filling to 100 em3 placed at 35°. 

After I 

! + 6.8 + 5.5 + 4.8 4.5 + 4.0 I + 3.6 I + 3.3 +3.4 +2.4 + 4.8 ! 

I I 

4 + 6.8 3.6 + 2.9 + 2.3 
I + 2.0 I + .7 1.8 + 0.9 + 3.6 Polarisation ± 

I 
4.5 -;- i I 

(V. degrees 
hours 

I 

2 dm Further the solutions remained at room temperature. 

Mier i : I .. 19 
I 
+ 6.8 4.0 + 3.0 + 2.4 + 1.7 + .4 + 1.1 + 1.3 0.4 3.1 

höurs 

i-'o 

Q< 
--l 
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Similar ketoforrnulae fol' the 2.3 oxynaphtoïe-acid are all'eady 

found in tbe literalm'c '). 
FUl'ther we investigated still: 

and also 

SCHÄFE'Eu-salt, 

/""/"" SC) N I I 10H 
, 8 a""/,,,,/ 

NI.W. = 246 

G-salt, 
S03Na 

/",,/"'- 0 H 
sa N I I I 
" 81. a "'-/"'-/ 

M.W. == 348 

sodiU1n p. phenol sulplwnate. 
OH /"" I I M.W.=196 ""/ SOaNa 

The sodinm 2.6. naphtol sulphonate has been investigated as 
technical SCIIÄl<'FEn-salt and also as a pl1l'ified one prepal'cd in the 
laboratol'j' by sulphonation of {'l-naphtol. 

To detel'mine tbe percentage of the technical product th is was 
titrated by means of diazotated p. nitraniline according to the 
method in use in the teclll1lral eon trol-stations of the dye-manufae­
turies '). In this way we fonnd the percentage 76.4. The purified 

preparation when dried gave a 10ss in weight of 11,4 °/6' In the 
dl'ied sllbstance we made a sl1lphate-ash-determination. Having made 
the calcutation fOl' Na, we found from this 9,1 6/0, (Theor. 9.35 010). 

From tbe observations combined in table VII we see, that 4 
milligram-molecules of the pure SCHÄl<'FER-salt bind just as rnuch 
alkali as the corr'esponding quantity of the technical product. 

If the pllre salt behaved as a monobasic-acid,J'ust 88,~. 4:::;:::: 3,5 cm 3 

:100 
N. KOH wonld ha\'e been found. In reality we find 3,7 cm l 0,93 
N. KOB = 3,4 em l N. As the titration gave fot' the percentage of 
the technical pl'oduct 76,4, it is probable, that the technica! product 
in question is made impure by substances which can bind alkali, 
but which under the eil'cumstances of the titration with diazo-solu­
tions, Cal1I1Ot form colours. As might be expected the SCHÄFD'I<iH~salt 

could not bind Ml acid in a hydrochloric medium. 

I) R. MÖHLAU, Berichte d. Deutsch Chem. GeselIseh. 28, 3100 (1895); 
M. SCHÖPF, Idem 29, 265 (1896); F. I<'mEDL, Sitzungsber. der Akad. der 

Wissel1schaften, Malhematisch-Naturwissel1sch. Klasse, Wien, 119, 731(1910). 
') R. MÖHLAU al1d H. BUCHBJRER, l"arbenchemisches Praktikum. 
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The percentage of the sodillm 2.6.8 naphtol disulphonate (G­
saIt) was determined in an analogous way as that ofthe SCHÄFE'J<;R-salt 
by means of diazotated para-nitraline. The reslilt was 82 0 /

0

, 

For the sodinm pam phenolSlllphonate (technical product) we 
aJso found 82

0
/ 0 , TlJe percentage for the dl'Y slIbstance was 870/0, 

In l'eality the percentage of sodium in the dry substance (ealeulated 
11,7 %) was 11,3 % (determined with the sulphate-asb metbod). 

Tbe l'esults with G-salt and sodium para phenolsnlphonate in 
aJkalic solulion are to be found in Lable VIII. Fl'om these investiga­
tions we see, tbat 7 milligTatnmolecules of the technical G-salt 
have bOllnd 6 emB KOH (0,92 N.) = 5,5 em 3 N. potassillmhydroxide. 

When we suppose that beeallse of the formula 

SOaNa 

/~/~OH 
QO N I I I 
o.a~/~/ 

the U·salt behaves like a monobasic acid and al the same time th at 
tbe adrnixtures, sueh as the inorganic salts, have no inflllenee 
and that admixtul'es as olher r-naphtolsulphonates bave the same 
influence as the O-salt, we ShOllld conelude to a pereentage of 

5;5 . 100 i. e. of neal'1y 80 % of constituellts tbat ean be bound 

to d.res. 

By titmtion with diazotated paranitroaniline was found 82°/., 
so that in faet it is nearly sure, th at in an a,lkalie solution tbe 
O-salt behaves like a monobasic acid. 

In an analogous way we may deduee from tbe observations that 
in ttlkalie solution the sodium para phenolsulphonate bebaves as 
a monobasic acid . 

Delft, Jan. 1920. Laboratol'Y of CheJnical l'eclmology Delft. 
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