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existence of a maximum-limit fOl' the th'st range of coagulation, as 
flxed by CHOSST.EY; from the above il is perfectly clear t.hat this 
cl'iticism is absolutely without. gl'ound, alld that the maximum-limit, 
desCl'ibed hy P ARKIN and CROSSLEY does really exist ; but onl}' with 
mixtures with a percentage of latex below a certain limit. 

G. S. WHITHBY 1) was the fh'sl olie who emphatically pointed out 
the existence of the second range of coagulation above Ihe second 
liquid range and descl'ibed a few complete sel'Îes liquid coagulated -
liqnid - coaglliated. WHITBY for these phenomena assumed Ihe explana­
tion thaI small quantities of acid have an activating intluence on all 
enzym, which is fOlllld in latex, coagulase, which, at a small acidity, 
would canse the coagulation, bnL at a higher acidity would become 
inactive; the second range of coagulation th en wOl1ld be a dit'ect 
preci pitat.ioll of protein by largel' q uall ti ties of acid. 

We shall now compal'e the observatiolls of the last two investi­
gatOI's with OUI' own. 

1. fI.'lIdrochl07'ic acid. Jn Fig. 6 the limit:'! have been taken from 
Fig. 2, and thel'ein have heen drawIl the observations made by 
EATON and WHITBY . 

Stal'ting from undiluted latex EATON found with 100
/. acid (line 1 

in tig. 6) a. continual sel·ies of coagulations, but with 1 0/. acid 
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Fig. 6, 

(!ine 2) he got into the liquid l'ange. Two series with 1: 2 diluted 

l) Zeitschr. Koll. Chem. 12 �(�1�9�1�~�)�,� 156, India Rubber Journal (London) 45 
1918), 94:5; further Agric. Bull. of the Dept. of Agr. F.M. S. (Kuala Lumpur) 6 
(1918), 38.1. 
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latex (OUl' 33 1
/ 3 ~/o ) showed lIim Ihe fr'ansition from eoagulated to 

pappy, but did not show c\istinctly, that he had got again into the 
secolld liquid range (lines 3 alld 4). EATON did not ohael've the uppel' 
range of coagulation. 

WHITBY made a complete ser'ietS at aboul 30 "/0 lalex; his limits 
do not full,)' coincide with ours, which fol' the I'easons already mell­
tioned (own acidity latex etc. ) is nol aSlonishing, and also may be 
eaused ~y wrong r'eprodllclion, fiS WHITBY does IlOt mention tlle 
exact litre of his hydl'Ochlol'ie acid . So except small differences Ihe 
observations of botll in vestigators fit satisfactori l.v int he frame of 
Oll\' l'ecapilulating-figul'e (see fig . 6 and 2). 

2. N/:tric acid. EATON made Iwo set'Ïes of observations, starling 
rrom IIlldilated latex , alld ah'Vays found coagulation at increasing 
acidilY, cOl'I'esponding wilh Fig. 3. MOl'eovel' a series with 1°/. acid 
witlr 1: 2 diluted latex, with which he passed fr'om tlle range of 
coagulatioll into a pappy range ("incomplete coagulation"), which 
again he altl'ibutes In the above melltioned rauses (indusion of acid 
in the lumps) , 

W HITBY also described tOl' lIi tl'it, aeid a eom plete series, viz, fol' 
a Intex with 12 0

/ . \'Uitbel" (col'I'esponding with a mixture with 40'/. 
latex); he found at 0.016 N coagulatioll, at 0.021 a pap, at O,03~ 
alld 0.052 liqllid mixtures, al 0 .063 a pa p again, at 0.105 and 0,21 
coagulation . These oosel'valiolls tally with OUI'S (see Fig . 3), except 
both tlte liquid mixtures ( WHITBY only says "coagulalioJl failed to 
occur", which possibly ma,)' eOl'l'espond with o UI' mixtures with a 
little curdling). 

3. Sulphul'ic acid. EA'roN made a series witlt undiluted latex, which 
(as migltt be expected) showed coagulation at all addities; mo/'eo\'er 
one wilh latex diluted 1: 3 whel'e aftel' the rallga of coagulation 
eame a few mixtures with incomplete coagulatioll, and a series with 
latex dilllted I: 10, whel'e (~oagl1lated-incomplelely coagllialed-liquid 
was stated. 'fhe fart of remaining liquid is attl'ibuled again hy EATON 

10 a I'etardatioll of Ihe coagulalion with strongly diluted latex, but 
he does not explaill in which way he accounts for the coagulated 
mixtlll'es willl less acid fOIJlld in Ihis series. 

WHlTBY only gives a short indication abou! a series liqnid-coagll­
lated -incompletely coagulated (pap) ~ coagulated, without mentioning 
tbe percentages of acid and tlte percentage of rubber. Probably tltis 
has been the same diluted latex with 10 0

/. rubber (30 '/. latex) oas 
in his expel'iments with hydrochlol'ic acid, and thel'efore WHITBY 

probably l'emained at a concentratio/l, up t.o which the liquidrange 
ctoes not 'l'eaC'h . (cf. Fig. 4 ). 
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4. Acetic acid. EATON again mentions a few series with undiluted 
and diluted latiees, in which for the diluted latiees the pappy , skinny 
Ol" liquid range was reached at acidities, cOlTesponding fairly weil 
with those fOllnd by liS. For Ihis acid WHITBY does not give an)' 
ql1antitative data, but onl)' says thai the first range of coagu­
lat ion is mueh wider than wilh the pre\' iolls acids, and that, af ter 
that, liqnid mixtures ar'e reaehen . Wilh 30 "/. latex we did nol find 
an,}" liquid mixtlll'es (top al 25 "/0 latex), Ollt -probahly WHITBY'S 
mixture had eome, by the addilion of diluted aeetie acid , 1.0 alowel' 
percentage of rnboer. WHI'I'BY did not find an upper limit of Ihe 
liqllid range. us eould not be the case (see Fig. 5) on dilution of 
30 °10 lalex wilh acetie acid of less tiran 50 % , 

As we see, lhe data of bOlh these investigatiolH; fit. in ft sati s­
factory waJ ill the fl"ame of our recapitulating·tlgllres and tlreir 
observations, partly seellling eonfused , are explained by the system 
of ranges, as they have oeeorne known 10 I1S at present. 

S U M MAR Y. 

Mixtures of Hevea Lal ex allo water show, on nddition of acids, 
the phenomenon of the ilTeglllar ser·ies . For hydroehlorie acid, nitr'ie 
acid, slllphlll'ie acid al/d acetic acid the limits of the ranges (first 
ano ser ond liquid range, tir'st alld ser ond range of eoagulation, sfr 'ips 
of fr'ansition) wer'e complelely fixed fOl' all mixing-pr'OpOl'Lions of 
latex, water and aeid (see fig. 1 - 5), and a compal'isoll was made 
between the position of Ihe limits for these foU!" acids. 

Buitenzor,q, December 1922 . 




