COLORING-MATTER IN YELLOWISH GRAY SUGAR 857

tasseled or not. The presumption is that they had. We have in
the above what appears to be an example of a complete cycle of
growth in the sugar cane, probably a cycle which would not be
realized farther south. Evidently the cool nights of the winter had
helped to complete the period of growth, while at the same time
they prevented a beginning of the second growth, which would
certainly have reversed the metabolic activities within the cane
and secured an invetsion of a part of the sucrose. It is probable
that the meteorological conditions which produced so complete
a growth do not often obtain and the above data are therefore of
interest, both from a chemical and physiological point of view.
The analyses were made in the Sugar Laboratory by Mr. Arthur
Given.
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TuE crystallized sugar we obtained from the last few straight
pans in the 1902 campaign, at the sugar factory. operated by the
Standard Beet Sugar Co., Leavitt, Neb.,acquired a slight yellowish
gray tint. The samples were saved and subjected to investigation.
Since we could not make a series of investigations at this time of
the year, the work is not complete, but some of the statements may
be interesting to sugar-makers.

Herzfeld considers iron oxide as one of the causes of the gray
coloration of crystailized sugar.! For this reason, the sample of
sugar in question was tested qualitatively. Iron oxide, lime, soda
and potash salts and a little organic coloring-matter were found
in it. In order to ascertain how much iron oxide in the masse-
cuite is sufficient tc produce a yellowish tint in the sugar
crystals, the quantity of the iron oxide in the massecuite sample
was estimated and found to be 0.02 per cent. As it seemed doubt-
ful that such a small amount of iron oxide in the massecuite would
cause the coloration of sugar crystals, complete analyses of the
massecuite and ash of the same were made and the results ob-
tained were.as follows:

1 Ztschy, Rubenzuckerind., 46, 1 (1896).
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MASSECUITE.
Per cent, in water-
Conslituents, free inaterial.

SULCTOS e ¢ e et o monss saronsvonansooness tnsenansssonnnon 84.56
Tuvert SUZAT + s v cnnetinssnntesaroetuvatonneaars sronns 0.93
RAfI110SE ¢t vere venvnnvenonnsoss vratvensiansnsoresoans 2.38
7 =Y L I 3.34
Organiic MAtter v s vveenernss s iertiits tanannaunesens 8.57
Iron OXIAE vevertoiruvininoneniess curininnasaennnsnns 0.02

100.00

COEFFICIENTS CALCULATED

Per cent.
Total SOId v ve cvveneioreneoanesesanssnononneeanessnnes 89,83
LT e v e ee v rne e aeee toee tanesses sunaeennnene oanins 10.17
Polariscope readiig veve cereieriereirsiinaiiterannaaas 79.90
TIUE PUFILY « v v e o vvve s vene s tstass ieisceatiire e e 84.76
Saline cobfficient v v vi it it it i i 25.38
GlUCOoSe COCTACIENt v et v vt trvrsnvrsnsosenenseesanaans 1.10
Coéfficient of organic matter ......cooovieviiiianaie. . 9.8g

AsH

Per cent.
Acid-insoluble matter (mostly silica) «v.vvovnniinin 0.30
Iron oxide (Fez()3) ................................... 0.65
CalCitTll CAIDOMALE v ve v oeenr vrnn cone sosnnnsnsnnssnnns 13.86
Sodiutll cliloride «oee it iiiiin i i i i e e 7.06
Sodiuin carhQolate . v vueevr et reeres suriiianneaans 16.99
Potassiuni sulphiate.... cooo v, 28.94
POtasSSIUIT CATDOIALE « « vt crer caosintrsenasnnnness sanans 29,80
e T T trace
Moisture and undetermined ...oeveier il it 1.90

100.00

According to these analyses, excepting raffinose, there is no
unusual constituent in this massecuite, judging from the analysis
of another massecuite which vielded a good quality of white
sugar. For the purpose of comparison, a statement of this analysis
is here given:

Per cent. in

water-free
Composition. material.
SLLCTOSE v s v e vase 1 ovn sonens sassoonn cronnoossnassnssnnon 83.83
TNVEIt SUZRT « v eres vens tevsraeeterntreninunsnensnenuas 3.34
RAIIOSE v v even cnesos consvuss sasssons sosnvnnnsooess nolle
ASH teve vinevinnnanun P 4.88
Orgaiic matter.... .. et e eeet e 7.95
Iron oxide, 1ess tham .vvvvviine it iierciuinnonns ous 0.01

100.00
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COEFFICIENTS CALCULATED,

Per cent.
Total S0lid e e v e vvnvn tvenre cenennvenonnnenonrannsenones 90.50
W A T ¢t te st euennoneinesnseonnasssosssnne  sasoessnnes 9.50
Polariscope reading «voveevenvriiniiiiaiiens ciiiin.. 79.00
TrUE PULILY v er v vne vennns suenetnnrrnsarnerensesnnssns 83.83
Saline COBMCIOMt v vevrn citnnren sennsvennesssnnssnne nnns 17.17
Glucose COEICIENE « v v e e vurenene verrnree sannnnonanns 3.98
Coéfficient of organic matter «ovevvesviiinniiarianenan, 9.48

Raffinose in considerable quantity is said to have the effect of
changing the normal form of sugar crystals, producing needles,
but it has nothing to do with the coloring of the sugar. It may,
therefore, safely be said that the coloring of our sugar was prin-
cipally due to the iron oxide, although the other impurities might
have played some part. It would be worth noting that even such
a small quantity of iron oxide as 0.0z per cent. is sufficient to
cause coloration of sugar crystals.

In order to trace the source of the iron oxide, the limestone
used for defecation was analyzed. It seemed possible that the
rock might have contained an unusually large quantity of iron
oxide. Since oxide of iron is soluble in sugar solution even in the
presence of alkali, it was reasonable to suppose that iron might
have been thus introduced in the carbonation process. The results
of the limestone analysis are as follows:

Per cent.

MOIStUT e et ee suvs snvuonnnse tonenesononntassansnasonns trace
TNSOIUDIE TALLET « vv v ene enen onononnn sove nosunnnnononans 1.96
Organic THIALEET oo v sove v vnsons suns sasensnsonsasssnss trace
Alumina (AlyOz) s eeevvvnennrnentieieieieniunininanns 0.33
Iron oxide (FepOy)evveenenninninineiirnniiiininnsnins 0.47
Calcium carbonate. s oo cvve vine ciee vrnnsttetennnseanns 96.53
Magnesium CATDOIIALE ceve cone tens asrassrarosnnononnnns 0.38
Pliosplioric acid cvee e rentiinin i et iiiiiiiiie e, trace
Soda and potash ..o vvee ittt trace
Sulpliuric acid «eeerievt cen it trace

99.67

The above figures computed to a basis of burned lime give the
following :

Per cent.
Insoluble Matter «ooveevevevrsrnsencsananss Pesensannnen 3.41
Alumina (ALOy) coevernnrnieeienrereiinaiiontuane e, 0.57
Iron oxide (Fe,Og) coevvrvrrrrrreernnanaianeeiannianne. 0.82
Caleitnm OXIAE +evevere veremnnnes cuersesonsnnnnessnonss 94.53
Magnesium carbonate ««eecenvunvaeeesnerets i, 0.66
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It may be seen that this lime contains very little iron oxide. It
is evident therefore that we must look elsewhere for the sources of
the iron which caused the trouble in the pan.

Some iron doubtless came from the lime, and some unquestion-
ably came from the water used in diffusion. The water from the
Leavitt well was found to contain 0.0024 per cent., or 24 parts per
100,000 of oxide of iron.

Quite recently a sample of lime removed from the kiln by Super-
intendent H. Schmode was subjected to analysis and found to be
radically different in composition from the first sample analyzed.
The results of this analysis are here given:

Per cent,
Acid-Insoluble Matter «veeere srnrnranreonneesnsnnnsens 26.10
Acid-501uble SiliCa e ee vernernt e toiinsncnnnncronanns 0.26
Lime (Ca0) tevvvuvuerurunesesnteruenrnnnsinanns 63.44
Magnesia (MgO ) uvereerertruaresararannrininanenaees 0.11
Alumina (A1,05) «vvvvnvnrniiin e tii i 3.97
Tron oxide (Fep0y) ceeevnvnrreevensornrsvnssunssniins 2.09
Carbon dioxide (CO,) vvrererrnrrnnreriisnsensoenenen, 3.05
Sulphuric acid (SOg) +eevvr et viineiiiin i 0.14
Undetermined «veveveeve toveneurraneonsosesnsosesanns 0.84

100.00

There is certainly sufficient iron oxide shown in this sample to
have caused all the disturbances noted. These two analyses would
indicate a decided lack of uniformity of composition in the lime
rock used at the factory.

To sum up the whole matter, it is my opinion that the coloring
of the sugar in the massecuite was due to iron oxide. The
source of this iron is still an open question, but the evidence at
hand points rather clearly to the lime rock as the origin of it.

The author wishes to express his gratitude to Prof. H. H.
Nicholson, as the investigation has been carried on in the chemical
laboratory of the University of Nebraska by his permission.

SOME CHEMICAL CONSTANTS OF FOSSIL RESINS.!

By R, A. WORSTALL.
Received June 24, 1903,

WHILE the literature relating to the resins in general is quite
extensive, it is nevertheless true that published data, in regard to
1 Read before the International Congress of Applied Chemistry at Berlin, June, 1903.



