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PREFACE.

The present volume presents the most modern methods that
are in use for the sampling and analysing of the several products,
and the calculating and recording of the results, in cane sugar
factories in almost every cane-growing country of the world.
There are slight deviations practised in different countries, but, on
the whole, the processes here described are universally adopted in
all countries where Chemical Control in the sugar-houses is in

regular use.

In this treatise the term ‘‘reducing sugars” is used to imply
the total amount of glucose and fructose, without any attempt at
distinguishing between the two.

Further, the term “ polarization” is used in conjunction with
that of ¢ sucrose,” and in this case a distinct difference exists.
‘We understand by *sucrose’® the chemical body C,,H,,0,,, such
as is determined by double polarization before and after inversion,
while we imply by ‘‘ polarization” the total optical rotation of the
juices, sugars, bagasse, and other products occasioned by the
mixture of sucrose and reducing sugars contained therein. Gener-
ally speaking, the polarization is slightly less than the real sucrose
content, as a consequence of the levo-rotation of the reducing
sugars which neutralizes part of the dextro-rotation of the sucrose.
In every case where great accuracy is required we recommend the
determination of the real sucrose content by double polarization,
and the use of that value for the basis of the chemical control.
In the other cases, where only approximate accuracy is needed,
we can content ourselves with the ordinary direct polarization

value.
H. C. PRINSEN GEERLIGS.

AMSTERDAM,
1st November, 1916.
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ANALYTICAL METHODS.

I. CANE.

1. Laboratory Samples.

SAMPLING.

It is very difficult, not to say impossible, to sample the cane
crushed during one day or longer with such accuracy that reliable
data can be obtained as to the analysis in a direct manner of this
primary material. For this reason the data regarding the sucrose
and the fibre contents of the cane are generally collected by indirect
methods from the proportional amounts, and the analysis, of the juice
and the bagasse.

Not only is the difference in constitution of the different kinds of
cane crushed an impediment to any proper sampling, but like differences
in the several stalks of one variety or of one field, and even in the
different parts of the same stalk, all present obstacles to accurate
sampling.

As it is, however, desirable sometimes to have a direct analysis in
order to check the direct figures for special purposes, we give here a
method for the sampling of cane crushed during a certain period : —
From every cartload of cane entering the factory two canes are retained
and placed in a cool spot protected from rain and wind. Early in the
morning these canes are counted and one taken out of every ten, after
which these selected stalks are cut into three parts, and alternately the
bottom, the middle, and the top piece, is taken from every cane, these
pieces constituting the average sample.
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ANALYSIS.

Fibre.—Take from the pieces of the sample, without picking, as

many as will weigh 25 kg., weigh them carefully, and crush them in a
small test-mill, returning the bagasse at least three times, and extracting
thereby juice equal to about 72 per cent. of the weight of the cane.
: Weigh the resulting bagasse from this operation, chop it into
coarse pieces, mix these well, and divide them into two parts. One of
these latter is cut up very finely in some form of bagasse-cutting
machine or with knives, good care being taken that all the bagasse is
cut up and no hard parts are rejected. The other part is expressed in
a hand press under a pressure of 40 atmospheres (about 600 lbs. to
the sq. in.)

The weight of the resulting residue is carefully ascertained, so
that the respective proportions of bagasse and juice are accurately
known. The percentage of fibre in the bagasse is not determined
directly by extracting the soluble from the insoluble matter with
water or with alcohol, since .the constituents of the bagasse are not
entirely insoluble in either of these solvents, and hence the fibre con-
tent by extraction would be found too low. It is preferable to use an
indirect method, in which the bagasse is considered to consist of fibre,
water, and the dry substance of the residual juice. The water content
of the bagasse may be found by drying a weighed portion of the same
at 103°C in a hot air-bath; while the dry substance of the residual
juice per cent. of bagasse may be calculated by dividing the sucrose
content of the bagasse by the quotient of purity of the juice expressed
by the hand press, and multiplying the quotient by 100. In this
method we assume the purity of the residual juice remaining in the
bagasse to be the same as that of the juice expressed from it by the
hand press. The amount of fibre on 100 bagasse is represented by the
difference between its dry substance content and the figure ascertained,
as just mentioned, for the dry substance in the juice contained in the
bagasse.

The determinations necessary to this end are therefore :—

Dry Susstance 1x THE Bacasse (see page 10).

Porarization or THE Baicasse (see page 10).

Brix oF THE JUICE EXPRESSED FROM THE BAGASSE (see page 19).

POLARIZATION OF THE JUICE EXPRESSED FROM THE DBAGASSE
(see page 27).
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ExAMPLE :
‘Weight of cane crushed .. .. .. .. .. .. 2512 kg.
Weight' of Bagakse o500 a MU 0GBV 8 Gl T 693 ,,
Wealphb-al hwitet Wiyt soiin eni sk LR LT SO s 118119 5,
Dry substance of bagasse Sisfon 1o L a3t K18 Arlista el 48725 “per. oend;
Polarization of bagasse .. .. .. .. .. .. 7-40 5
Brix of expressed juice.. .. .. .. .. ... 19-13 degrees.
Polarization of expressed juice.. .. .. .. .. 17:24 per cent.

Quotient of purity of expressed juice .. .. .. 901 degrees.

The bagasse has a polarization of 7-40 per cent. in a juice of

740 X 100 _ o,
——m——— - 8211)81'

cent. of dry substance from the residual juice; and as the total
percentage of dry substance in the bagasse is 4825, that of fibre is
4825 — 821 = 40°04.

90-1° quotient of purity, which is equivalent to

The percentage of fibre in the cane is, therefore, calculated from
the weight of the sample crushed and the bagasse obtained, viz.,

4004 X 693 _ .o

—SpEr e 11-44 per cent. fibre.
Polarization.—The polarization of the cane is found in the same

way from the combination of the polarizations of the bagasse and the

juice based on the proportion of each constituent.

Suppose, in our instance, the polarization of the juice expressed
in the test-mill to have been 17-65, we find for the polarization of
the cane :—

Kg.
1819 kg. of juice @ 1765 .. = 3211
693 ,, of bagasse @ 740 .. = 0513
25-12. ,,  of capeycomtain®* (300 el ST L 8724

3724 x 100

of polarization or
2512

= 14°82 per cent. ﬁolarization.

Observation.—This method will very rarely be resorted to, as it
is a somewhat lengthy one, and moreover is of very little value, since
the sample is obtained from clean and pure canes, while the cane crushed
in the mills is generally accompanied by trash, earth, bamboo rope,
and other ingredients which are not represented in the sample and will
greatly affect the figure for the fibre content. All the materials
mentioned cause a very much larger percentage of solids to pass over
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into the bagasse than the cane, and will therefore help to swell the
amount of fibre recorded, so that comparisons between the fibre content
of the common bagasse in which they are represented, and that of the
sample of cane in which they are not, will not give a proper insight
into the real state of affairs.

It has been suggested that the cane be brought into the test under
exactly the same conditions as it encounters.in the ordinary milling
process, by adding to a sample of cane of known weight the same
proportion of trash and other matter as it contains when being brought
in. To this end a few cartloads are weighed carefully every day, the
canes taken off, stripped of their trash and cleaned of their dirt and
weighed again, thereby establishing the quantity of foreign matter
adhering to a known quantity of cane just as clean as when used for
the crushing in the test-mill. When making the experiment, that
same proportion of trash is added to the weighed quantity of cane in
order to find the gross weight. '

If, for instance, the amount of trash adhering to 100 parts of clean
canes has been found to be 1-20, the 25:12 kg. of cane weighed would
25°12 x 1:20

100
to 25421 kg. of the gross sample, and the resulting quantities would
be divided by the gross weight.

require a quantity of = 0301 kg. of trash, making up

The determination of the tare and the preparation of the sample
require such a degree of rather superfluous labour and trouble that this
method is very rarely applied ; and, in fact, the direct determination of
polarization and fibre in cane is supplanted by the indirect methods to
be discussed in a later section.

2. Factory Samples.
SAMPLING.

From every cartload of cane entering the factory retain one or two
bundles, and pile up those of each field on their own special heap, so
that every heap contains the canes cut that day from a given field.
Once a day these heaps are crushed separately by the factory mill, and
the first mill juice is continually sampled by taking up small quantities
of the juice with a small measuring glass and pouring them into a
bottle, a can, or a kerosene tin.
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ANALYSIS.

In the samples determine the Brix, the polarization, and the
quotient of purity.

The percentage of polarization is found by multiplying the figure
for the polarization of the undiluted juice by the factor shown on
page 76.

The amount of available sugar in the juice and in the cane is found
by multiplying the figures for the polarization by that of the quotient
of purity of the undiluted juice and then dividing by 100. Thus, if a
juice of 19-25° Brix and 17-24 per cent. polarization has been obtained
from a cane having the factor of 809, the polarization of the juice
would be 17-24, and that of the cane 17-24 X 0:809 = 13-95; while
17-24 x 100

the quotient of purity equals s = 8966.
The available sugar on 100 parts of juice is ll%__”i.ﬁ = 1644,
and that on 100 parts of cane 1395 X 89'56 _ 12:49.

100

Carried out thus, no absolutely accurate figures are obtained, since
neither is the factor the real proportion between the polarization of the
juice and the cane, nor is the quotient of purity the exact ratio between
the figure for the polarization and that of the commercial sugar actually
turned out ultimately. The figures are, however, mutually comparable,
and at the end of the grinding season the real production of each field
can be found by multiplying the approximate figures thus obtained by
the factor representing the proportion between the sugar actually
produced over the whole estate, and the sugar calculated to be obtained
from all the fields in the above-mentioned way.

3. Field Samples.

At the outset of the cane growing season, the canefields are
divided on a map into plots which have been planted and manured at
the same time and in the same manner. After 10 months of growth,
select from each plot 40 normally grown cane plants, and mark and
number them.
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At the time when the cane is ripening, one cane-stalk is cut every
fortnight from each of the marked stools, and the resulting bundle
carried to the laboratory, where the green tops are removed, and the
canes are measured, weighed, and crushed in a small test-mill, after
which the juice is analysed, determining the Brix and polarization,
and calculating the quotient of purity and available sugar on 100
parts of juice.

The analytical data from each analysis of the same plot are entered
down, so that an increase or the reverse of polarization, or purity,
or available sugar, can be detected at once. As soon as the polarization
and the quotient of puritsr cease to augment, the cane of the plot under
consideration has attained its point of maturity, and should be cut
in order to prevent deterioration from standing too long in the field.

The results are entered in the following table, in which the
percentage of diseased or worm-eaten canes is also recorded :—

Number or name of Field .. ......... Waan sl L EiNT

Analysis of the Juice.

g = =1 P B
s | we [ SE| SX | B3 8 1.8
°g | S2 | Ba | BE | 9w& |5gd|az i
o% | 9B | 85| J2 | S0 | 828|324 & A
o s .
S8 | 84| 88| €= | 5= | 295 kS ] 3 | S% | Observations.
as Qg =54 S e | OSSR | S8 B =] = =28
=% < 4 =2 B | MBS [-Vp<1a) o} =9 o ==
g | 39 | °8 2 & e Pl A 33
< e = a8 = o =] B
5] 133 5] =] V] <& <
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II. BAGASSE. ;

Sampling.

Sampling from the First and Second Mills for the Control
of the Milling Work.—Every hour, after having shut off the macera-
tion water, a large sample is taken from the full width of the carrier.
If the maceration pipe keeps leakmg, the water flowing out is caught
by a small gutter.

Sampling trom the Last Mill for the Chemical Control.—
A large sample from the last mill’s bagasse is taken, by sampling the
bagasse coming out of the mill uninterruptedly during a quarter of an
hour. The best way is to start every quarter before the full hour, so
as to have 24 hourly samples a day.

‘When sampling, good attention should be paid to the fact that the
bagasse at the end of the rollers is generally less completely crushed
than that at the middle, that the top side of the blanket may differ in juice
content from that at the bottom; and good care should be taken to have as
many small as large pieces of the bagasse represented in the sample.

Combination of the two ways of Sampling.—When sampling
the bagasse from more than one mill of the train, the large sample
from the last mill, viz., that intended for the chemical control, should
be taken first during a quarter of an hour, while the usual rate of
maceration in the ordinary way is carried on in order to get as complete
a representation as possible of the work done. Nexi that of the mill
immediately preceding has to be sampled, and furthermore that of the
one preceding the latter, so that stopping the maceration water for the
sake of the sampling for the control of the milling work done does not
affect the constitution of the bagasse from the last mill which has to
serve as a basis for the chemical control of the extraction.

Preparation of the Samples.

Samples for the Control of the Mill Work.—From every one
of the large samples a subsample is prepared, representing as nearly as
possible the average constitution, and weighing about 41bs. This
subsample is divided up in a cutting machine or with knives to pieces
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of the length of 3 mm, This finely divided portion is well mixed, and
part of it is packed in a hand press, where it is expressed at a pressure
of 40 atmospheres (600 lbs. to sq.in.) The expressed juice is collected,
sieved, and analysed.

Samples for the Chemical Control.—The large sample from the
last mill is treated in exactly the same way as that from the other
mills, as mentioned under (I),* and also part of the finely divided bagasse
expressed in a press. Further, 200 grms. of that divided bagasse are
cut in a cutting machine to a length of 1 mm., and the material thus
obtained is used for the determination of dry substance and polarization.

Analysis.

Dry Substance.—20 grms. of the finely divided bagasse are
weighed, and dried for four hours at a temperatare of 100° to 105°C. in
a hot air-bath. The bagasse is spread on an enamelled iron dish, 5 in.
square, having a rim 1 in. high.

From time to time it is necessary to ascertain if after four hours’
drying the weight has really become a constant one. If, after cooling,
the dry bagasse appears yellow or brown, it is evidence of the tempera-
ture having been too high, and the analysis must be repeated.

The best drying bath is one heated by steam to a temperature of
105° C., in which the bagasse is dried by means of a current of dry air
conducted through the bath, which rapidly takes off the water vapour
from the bagasse, reducing the drying time from four to one, or, at the
most, to two hours.

Polarization.—The polarization of the bagasse is ascertained by
aqueous digestion after one or other of the two methods given here.

I. MerHoD oF THE HawariaN Suar ExPERIMENT StATION.t
The digestion of the finely divided bagasse with hot water takes
place in a “double cooker”” (see Figure), consisting of :

A, an exterior cylindrical vessel for boiling water, 6in. in height
and 5}in. in diam., crimped in at the top, so that the inside
vessel fits into it snugly ;

*See page 4.

t Bulletin 32, 1910, Agric. and Chem. Series, Expt. Station Hawaiian Sugar Planters’
Association ; and Int. Sugar Journal, 1910, 641.



Analytical Methods. 11

B, an interior cylindrical vessel, 4}in. in height and 44in. in
diam., in which the sample is digested, with

C, a tamp made of a disc of heavy metal with numerous holes in
it, and a rigid handle for pressing down on the bagasse. The
latter should fit rather tightly into the interior vessel, so that
it may serve as a cover when not being used for pressing.

100 grms. of bagasse are weighed into the inner digestion cup B,

500 c.c. of hot water containing & c.c. of a § per cent. solution of sodium

carbonate are added, the bagasse is pressed down with the tamp, and

the inner vessel placed in its outer case 4, containing boiling water.

P i Digestion is continued for an hour,

7 c mixing the solution with the bagasse

" every 15 minutes by pressing down

with the tamp, and using

ZEEESE the latter for a cover for

the digestion cup between

times, no more water being added. The

mixture is allowed to cool a little, and
is then weighed.

As much of the solution as can be
pressed out of the bagasse is filtered
through cheesecloth into a flask, cooled
to laboratory temperature, 99 c.c. of the
solution poured into a 100 c.c. flask, made up to 100 c.c. with basic
lead acetate solution, filtered, and polarized in a 400 mm. tube, the
polarization being found from the formula:—

rw —
Polarization in bagasse = ;7(‘35)—}‘) tiv )

99 %100 2 x 38 x 100
26048 X N 3

in which » = polariscopic reading in a 400 mm. tube ;

w = weight of bagasse plus solution, corresponding to 100 grms.
of bagasse; and
f = per cent. fibre in bagasse.

This latter may always be taken as 50 or 45, according to the
average fibre content of the bagasse in the factory, slight differences
being of very little consequence. The polarization may be read from
the following table :—
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TABLE SHOWING THE POLARIZATION OF BAGASSE FROM THE POLARI-
SCOPE READING AND THE WEIGHT OF BAGASSE PLUS SOLUTION.
Porarizep 1N THE 400 mm. TusE.

r(w—f)
Polarization in® bagasse =, 99
X 100
X F6083

(This Table is calculated for 100 grms. of bagasse containing 50 per cent.
fibre and about 500 c.c. of water.)

w‘gtght Readings in the 400 mm. tube.

bagasse

sofution. || 25 | 26 | 27 | 2:8 | 2:9 [ 80| 31| 82| 83 | 34 | 85
520 1-54 {1-60| 166 {1-7211-781-85(1-91|1-97 | 2:08 | 2:10| 2:16
525 1-5511-61 168 |1-78]1-801-:87 |1-93|1-99 | 2:05 | 2-12 | 2-18
530 1-57 ({162 1-69 | 1-75 | 1-82 | 1-89 | 1-95 | 2:01 | 2-08 | 2:14 | 2-20
535 1-59 (164 | 1-71 [ 1-77{1-85|1-91{1-97{ 2:08 | 210 | 216 | 2:24
540 1-61 (166 {1-78(1-79(1-87|1-98| 199|206 |2:13|2:19|226
545 1-62 {168 | 175 [ 1-81 | 1-88{ 195 | 201 | 2:08 | 2:15 |2 21 | 2 28
550 1-64 |1-70 { 1-77 | 1-88{1-90 | 1-97 | 2:04 | 2-10 | 217 | 2:28 | 2-80
555 166|178 1180 | 1-8511-92 | 2:00 | 2:07 | 2:18 | 2:19 1 2:25 | 2:32
560 1-68 [1:74 | 1-82 188|194 2:02 | 2:09 | 2-14 | 2:21 | 2:27 | 2:84
565 1-69 {176 | 1-883 | 1-91 [ 1-96| 2-:04 | 2:11 | 2-16 | 2:23 | 2:29 | 2:86
570 171|178 (185|194 |1-98 | 2:06 | 2:18 | 2:19 | 226 2:32 | 2:89
575 1721180 [ 1-87 { 1:96 | 2:00 | 2:08 | 2:15 | 2:21 | 2-28 | 2-85 | 2:42
580 1-74 1182 1-89 | 1-97 | 2:03 | 2-10 | 2-17 | 224 | 2-31 | 2:88 | 2:45
585 175 (1:88 190 [ 1-98 | 2:05 | 2-11 | 218 | 2:25 | 2:38 | 2:40 | 2:47
690 177 1184 {1-91 [ 1-:99 [ 2:07| 2:18 | 2:20 | 2:27 | 2-85 | 2-42 | 2:50
595 179 11-86 [ 1°98 | 2:00 | 2:08 | 2:15 | 2:22 | 2:29 | 2-87 | 2-44 | 2:62
600 1-81 (188 1:95 | 2-02 | 2:09 | 2:17 | 224 | 2-81 | 2:89 | 2:46 | 2:54

“‘3,‘51“ Readings in the 400 mm. tube.

baglasse s

sofution. || 86 | 87 | 38| 89| 40| 41| 42|48 44| 45| 46
520 || 2-22 | 2:29 | 2:85 | 241|247 |2-58 259 | 2:65 | 272|278 | 2:84

. 525 |12:25|2:81|2:87 | 2:44 | 2:50 | 256 | 261 | 267 | 274 | 2:81 | 2:86
580 | 227 2:83|2:89 | 247|252 | 2:50 | 264 |2:69 | 276 | 2:83 | 2:89
535 2-81 I 2:36 | 2:42 | 2-49 | 2-55 | 2:61 | 266 | 272 | 2:79 | 2:85 | 2-92
540 2:83 1 240 | 2:44 | 2:52 | 258 | 2:63 | 269 | 275 | 2:82 | 2:88 | 295

545 || 2-85 | 248 | 246 | 254 | 2:60 | 2-66 | 278 | 2:78 | 286 | 2:92 | 2-98
650 || 2-87 | 2-45 | 2-49 | 2-56 | 2:68 | 2-70 | 276 | 2-82 | 2:89 ] 2:95 | 8-02
555 || 2:40 | 247 | 2:52 | 2-59 | 2-66 | 272 | 279 | 285 | 2-92 | 2:98 | 8:05
560 | 2:42 249 |2:56 | 2-62| 268 | 275|282 288295802808
565 |l 2-44 | 2-51|2:58 | 2-64| 271|278 |2-85 | 291|298 805|311
570 || 246 2-53|2:60 | 2-67 | 2-74 | 2-81|2-88 [295 | 3:01 | 8-08 | 8:15

575 |12-48 | 2:56 | 268 | 2:69 | 2-77 | 284 | 291 (298 | 804 | 8-11 | 8-18
580 | 2-51 | 2-58 | 2:65 | 2-72 |2 80 | 287 | 2:94 [8+01 | 8-08 | 8-15 | 3-22
585 |/ 2:54 | 262|268 |2-75|2-82 | 2-89 | 2:96 303 | 811|818 | 825
590 || 2:57 | 2:65 | 2-72 | 2-78 | 2-84 | 291 | 2:98 [8-06 | 8-14 | 8-21 | 8-28
595 11 259 | 2:67 | 2-74 | 281 | 2:87 | 294 | 801 | 8-09 | 8-17 | 8-24 | 3-88
600 | 261|269 |2-76 283290 |2:97 | 804 (811 819|826 | 8:84
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TABLE sHOWING THE PoOLARIZATION OF BAGASSE FROM THE POLARI-
scoPE READING AND THE WEIGHT OoF BAGASSE PLUS SOLUTION.

Porarizep 1v tHE 400 my. Tusk.

{ Continued. )

Wi Readings in the 400 mm. tube,

bagasse

sofutton. || 4°7 | 48 | 49 | 50| 51 | 52 | 53 | 54 | 55 | 56 | 57
520 |/ 2-90 (296 |38:02 | 3-08|8-14 | 820 | 3-27 | 83-83 | 8:39 | 3:46 | 8:50
525 2:92 12:98 | 8:04 | 3:10 | 8:16 3-28 1880 | 8-36 | 3-42 [ 8:48 | 854
530 1/295{800|306(312)|3-19|8-26|383|839(345 850|858
535 298 | 8:04 | 810 | 8-17 | 8-24 | 8-80 | 887 | 842 | 349 | 855 | 8:62
540 |/ 8:01|3-08(8-15 (322 (328|885 |341 (847858860866
545 805|812 (819 | 326 | 3-81 | 83:-88 | 8:44 | 8:50 | 8-57 | 8-63 | 8:70
550 || 309 |816|822|328|385|341|348|854|3-60| 367|874
555 3:1218:1918-26 | 8:82 | 8-89 | 345 | 3-52 | 8-59 | 3-65 | 3-72 | 8:79
560 || 815|822 |3-80|3:36 | 848 | 8:50 | 3-56 | 863 | 370 | 3:78 | 8-83
565 |/3-18 825832389 346|853 |359|8366|373|379| 887
570 {1 322)8-28!8'85|342|849|8-57 362|869 |876 383|389
575 (18258321888 |845(853(360|366|378|880|8871894
580 329 1 3:86 | 342 | 848 | 8-57 (364 | 8370|376 | 3-85 | 3-92 | 8-99
585 |/ 882 |38:39 846|851 {359 (866|373 |379| 8388896403
590 3-851342 849|854 861|868 |875| 382|391 | 4:00 | 4-07
595 || 3-38|845|3:52 (858 865|372 (879 | 886|394 |4:02 | 4:10
600 || 341 |848|3:55)8:62 369|376 |384|391|398|4:05|4-18
i 5 Readings in the 400 mm. tube.

bagasse ||

sofution. || 58 | 59 | 6:0 [ 61| 62| 63| 64| 65| 66] 671/ 68
520 | 3-56|8-68 370|876 | 882 | 8-88 | 3:94 | 4-00 [ 4:06 | 412 | 4-17
525 | 361 |867|874(880|386|392|398|4-04 4-11|4:17|4-22
5380 | 865|372|878(8384(890(8396|4:02}4:09 416|422 |4-28
585 | 3:69)376|882|888(3895|4:01|407 414 | 421|427 |4-88
540 |/ 3-78|8:80|386|898(4:00|4:06|4:12|4-19 | 426 | 4:82 | 4-88
645 | 877|884 890 |8-96 | 408 | 4-09 | 416 | 4-23 | 480 | 4:86 | 4:42
550 | 3-81(8-88|894(4:00(4:07|415(4:20 |4:26 | 4-84 | 4-89 | 4:46
555 886|890 (898 | 405|412 |4:19 | 426|482 | 4-88 | 4:45 | 452
560 390 { 398 | 4-08 | 4-09 | 4°16 | 4-25 | 4'32 | 4:88 | 4-48 [ 4-50 | 4:57
565 |/8:98{4:00|4:06{4:13|4:20|4-28(4:85|4-42 | 4-47 |4-54 | 4-61
570 |/895|4:02 410|417 (424 | 4-81 | 488|444 | 4-50 | 4-58 | 4-65
575 | 400|407 |415 422|429 | 4-86|4°48 | 4-49 | 4-55 | 4-68 | 4-70
580 | 4:06|4-12|4-20]4-27(4:82|4:41|4°47|4-54 | 4-60 | 4-68 | 475
585 410 (4-16 {428 1480|485 | 444 | 450 {4568 | 464 | 478 | 4-79
690 |[14-14|4-20|426{488 (439|447 |4-58{4°61|4-68!4-76|4-84
595 416 (4231480 {4°87 |4-48| 451 |4-58(4°65|4-78|4-81 | 489
600 | 418(4-26|4'84|4:41|4:48|455|4°62|470 | 478 | 485 | 4-92
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TABLE SHOWING THE POLARIZATION OF BAGASSE FROM THE POLARI-
scoPE READING AND THE WEIGHT OF BAGASSE PLUS SOLUTION.
" Porarizep IN THE 400 mm. Tusk.

( Continued, )

o 4 Readings in the 400 mm. tube.

bagasse

sobbon 69 | 70| 771 | 72| 78| T4 | 75| 76| 77| 78| 79
520 |[4-25|4-82 4884441451458 4:64|470|4:76|4-82|4-87
525 (| 4:80 [4:36|4:424-49|4-56 (462|468 |474|4-80|4-87|4:92
530 |[4-84 | 440|447 455|460 |466|4:72|4:78(4-85|4-92|4:98
585 (| 440 |4-46|4'583 |4:60|4:66|473[4-79|4:84 492 |4-98|5-04
540 |[ 445 |4-52 459 465|471 |{4-:80|4:86|4:90(4-98 504|510
545 {449 4-56 |4-63 (469|476 |4-841490|4:96|502 508|515
550 |[ 4568 4-60|4:674-73|479/488!494|5:01(506|512|5-19
555 || 4-59|4-66 (473 |4-79|4-85|4-934-99|5-06|512|5-19 |5-26_
560 4683 |472|4-78{4:84 |4-91|4:98|505|5-12|518|5-27|5:80°
565 [/ 467|475 (4:82|488}495|5-02|509: 516|522 529|585
570 |[4-70 | 478 |4:86(4:9214-99|5:06 518|520 |527 534|541
575 1475|483 |490(4-98|5:04|511 518525532 589|546
580 (1481488494501 509|516 |5-28)|5-80|5-87| 544 | 552
585 ||4-864:94 (501 5-08|515[528|580]|587|548|550]|557
590 || 492 1500|507 |515|522(580|537|548|550|5565|562
595 |[4°95 503|511 |5-18|525 (583|541 |5:48| 554|561 |567
600 (| 498 !507|515|5-22|529|5-87(545|5-52|5:59 | 566|573

Weoi L Readings in the 400 mm. tube.

bagasse :

sofution. | 80 | 81| 82 |83 |84]| 85|86|87|88|89]/90
520 | 493|500 506|512 15-18 5:24 | 5:80 | 5-:37 | 5:44 | 550 | 5:56
525 |/ 4'98!505|5-12|518 |5-28|5-28 | 5:34 | 5:41 | 5:48 | 5-54 | 5:61
530 | 504511 518|523 | 5:28| 5383 | 5-38|5:45| 552 5-:59 | 5-66

536 || 510 5-16|5-22 | 5-28 | 533 |5-88 | 544|561 | 5:58|6-65 | 5-71
540 | 516 521|526 |5'82|5:88| 544 | 5:560| 5:57 | 564 | 570 | 576

545 || 521 | 527 | 5-833 | 589 | 5-45 | 5-51 | 5:57 | 564 | 571 | 5-77 | 5-88
550 || 526 5-88|5'39 | 546|552 | 5:69 | 5:65 | 572|578 | 5:84 | 590
5565 | 5-81 588|544 |5'52|5:58|564|5-70|577 (584|590 597
560 | 586|548 | 550|557 (564 |570|5:76]5:88|5-90| 597 | 604
565 | 542 |5-49|5:56 | 5:68 | 5:70 | 577 | 5-83 [ 5°90 | 5-96 | 6:03 | 6-10
570 || 548|555 |5:62|569 | 576|588 |590(596|602|609 616

575 || 552(5.61 (568|575 |582|588|595|602609 616 | 6-23
580 |l 560 | 5-67|5'74|581 (588|594 |6:01|6-08)6:16|6-23 | 6-:30
585 | 565|572 (579585693599 |6:06|6-18 621 | 6-28 | 6:36
590 || 569 |5-77|5:84 | 590 | 598 604 | 6:11 | 6-18 | 6:26 | 6:34 | 642
595 | 574 |5-82 589595608 610|616]|6:25| 632 | 6-89 | 6-47
600 | 5-80 ‘ 587|594 | 6:01 | 6:08 | 6:15 | 6:23 | 6:82 | 689 | 6:45 | 6-52
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TABLE SHOWING THE POLARIZATION OF BAGASSE FrROM THE PoLARI-
scOPE READING AND THE- WEIGHT OF BaGasse pLus SoLuTiON.
Porarizep IN THE 400 mm. Tusne.

( Continued. )

hir~ st Readings in the 400 mm. tube.
bagasse || ~
sohien |l 91 | 92 | 93| 94 | 95| 96|97 | 98! 99100
|
520 | 562 | 568 | 574 | 580 | 586 | 5:92 | 5:98 | 6:04 | 6:10| 616
525 | 567|573 | 579 | 585|592 | 598 | 6:05 | 611 | 617 | 6-22
530 | 572 | 578 | 5:84 | 590 | 5-98 | 6-04 | 6:12 | 6:18 | 6-23 | 628
585 | 577 | 584 | 590 | 596 | 6-04 | 6:12 | 6:17 | 6:24 | 6:30 | 6:36
540 ]5'83 590 | 596 | 6:02 | 610 | 6:16 | 6:23 | 6:30 | 6:37 | 6:44
545 | 590 | 597 | 6:03 | 6:10 | 6:17 | 6:24 | 6:30 | 637 | 6:44 | 6:50
550 | 597 | 6:04 | 6:11 | 618 | 6:25 | 6:32 | 6:38 | 6:44 | 6:50 | 6-56
555 | 603 | 6112 | 6:17 | 6-24 | 6:31 | 6'88 | 6:45 | 6:52 | 6-58 | 6-64
560 | 610 | 616 | 6:23 | 6:30 | 6:37 | 6:44 | 6:52 | 6:60 | 6:66 | 672
565 | 6:16 | 6:22 | 6:80 | 6:37 | 6-44 | 6:50 | 6:59 | 6:66 | 672 | 678
570 | 623|629 | 6:37 | 6:44 | 6:50 | 6:56 | 6:65 | 672 | 679 | 6-84
1
575 | 6-30 | 6:36 | 644 | 6:51 | 6:58 | 6:64 | 6:73 | 679 | 6:85 | 6:90
580 | 687|644 | 651 | 6:58 | 6:66 | 6-73 | 6:80 | 6:86 | 6:91 | 6:96
585 | 6-43 | 6:50 | 6'58 | 6:64 | 673 | 6:79 | 6:86 | 6:92 | 6:97 | 7-02
590 || 6-49 | 6:56 | 6:64 | 6:71 | 6:80 | 6:84 | 6:91 | 6:98 | 703 | 708
595 | 653 | 6:61 | 6:69 | 676 | 6:87 | 6:90 | 6:97 | 704 | 7'10 | 7°16
600 | 660 | 667|674 |68l 691|696 708|710 | 717|724
Welshs Readings in the 400 mm. tube.
bagasse
sofution. || 10-1 | 10-2 | 103 | 104 | 10:5 | 106 | 10-7 | 10-8 | 10-9
520 | 622 | 628 | 6:85 | 6:42 | 648 | 6:54 | 6-60 | 666 | 672
525 | 628 | 6:84 | 641 | 648 | 6:54 | 6:60 | 6:66 | 673 | 679
530 | 684 | 640 | 647 | 6:54 | 6:60 | 666 | 672 | 6:79 | 6:85
535 | 642 | 648 | 655 | 6:62 | 6:68 | 674 | 6:80 | 6:87 | 6:92
540 | 650 | 656 | 668 | 670 | 676 | 682 | 688 | 694 | 7-00
545 | 657 | 663 | 670 | 6-76 | 6:88 | 6:89 | 6:95 | 702 | 7-08
550 | 6-63 | 670 | 676 | 6:82 | 6:89 | 6:96 | 7:08 | 7-10 | 7-16
555 | 671 | 677 | 683 | 691 | 698 | 705 | 711 | 717 | 725
560 | 679 | 686 | 6:93 | 700 | 707 | 7-14 | 720 | 7-27 | 7-84
565 | 685 | 6:92 | 699 | 707 | 718 | 720 | 7-27 | 7-83 | 7-40
570 | 691 | 698 | 705 | 718 | 720 | 727 | 7'84 | 7-40 | 747
675 | 698 | 705 | 712 | 719 | 727 | 785 | 741 | 7-48 | 755
580 || 7-04 | 718 | 7-20 | 7-28 | 785 | 742 | 749 | 7-56 | T-68
585 || 711 | 719 | 727 | 7-84 | T42 | 748 | 7-53 | 7-63 | 770
590 || 719 | 726 | 784 | 7T-41 | 748 | 755 | 759 | 770 | 776
5¢5 || 725 | 782 | 740 | 746 | 758 | 761 | 766 | 776 | 7-83
600 || 781 | 788 | 745 | 752 | 769 | 768 | 774 | 782 | 7-90




16 Chemical Control in Cane Sugar Factories.

This Table is calculated for a fibre content of 50 per cent. but
may be used also for one of 45. In this case the figures of one hori-
zontal line lower are taken. :

If, for instance, the fibre content of the bagasse is 50, the weight
of bagasse plus solution is found to be 570 grms. and the polariscope
zeading 62, the polarization of the bagasse is, according to the
Table, 4-24.

The amount of solution was in this case 570 — 50 = 520. If the
percentage of fibre had been 45, then the amount of liquid would be
570 — 45 = 525, or 5 more; and thus the polarization is to be looked
for as if the weight of bagasse plus solution had been 6 grms. more;
we find it given as 4-29.

This shows clearly how little influence is exerted by the fibre
content between the limits met with in practical working.

II. MeTHOD OF THE JAvA SuGaAr EXPERIMENT STATION.

20 grms. of the finely divided bagasse are weighed in a tared
metal beaker, treated with 250 c.c. of water, and at once put to the boil.
A pipette of 50 c.c. is fixed over the boiling mass, and water from it is
allowed to trickle through a rubber tube, closed with a pinch-cock, at a
sufficiently slow rate that the addition of the water just keeps pace with

“the evaporation. This addition of water starts as soon as the liquid
boils and is continued through the whole duration of the boiling,
viz., a quarter of an hour. The inflow of water should be such that
boiling is not interrupted, and the amount of water added remains
about 250 c.c. at the end of the operation. Next, the beaker is cooled,
and 5c.c. of basic lead acetate solution are added; then the whole
is weighed, the contents well stirred and filtered, the filtrate being
polarized in a 400 mm. tube.

Once a day, a test is made to see if really sufficient acetate of lead
has been added, by pouring a drop of basic lead acetate solution into
the filtrate. If a further precipitate be formed, it is proof that enough
of the clarificant had not been used, and in subsequent determinations
10 c.c. of the reagent should be employed instead of 5.

The amount of water added is found by subtracting the weight of
the beaker with the bagasse from the ultimate weight of the beaker
with its contents after being cooled down. To this weight of liquid
added we must reckon also the weight of the juice contained in the
bagasse itself, which is taken to be 55 per cent. or 11 grms.
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TABLE FOR THE DETERMINATION OF THE SUCROSE CONTENT OF BAGASSE FROM
THE PoLARISCOPE READING AND THE WEIGHT oF THE EXTRACT.
26:048 _ Sp. Gr. _ 1

S=P =.
e R
Weigns PoLARISCOPE reading in the 400 mm. Tube.
Ex- 5
el 2o | 21 | 22 | 28 | 24| 25 | 26 | 27 | 28 | 29 | 30
200 | 2:59 | 272 | 285 | 2:98 | 3-11 | 3-24 | 3-37 | 3-50 | 3-63 | 3-76 | 3-90
205 | 2:66 | 280 | 2-92 | 305 | 319 | 3:32 | 346 | 3-59 | 372 | 3:85 | 399
210 | 272 | 2:87 | 300 | 3-13 | 3:27 | 540 | 3-54 | 368 | 3-81 | 3-95 | 409
215 | 279 | 2:93 | 307 | 3-20 | 3-34 | 348 | 3-62 | 376 | 390 | 4:04 | 4-19
220 | 2:85 | 300 | 314 | 3:28 | 342 | 3:36 | 370 | 385 | 4:00 | 414 | 4-29
295 | 2:91 | 307 | 321 | 336 | 3:50 | 365 | 380 | 394 | 409 | 4-23 | 4-38
230 | 299 | 314 | 328 | 342 [ 3-58 | 372 | 388 | 402 | 418 | 433 | 448 | _
235 | 305 | 3-20 | 336 | 3:50 | 367 | 381 | 397 | 411 | 4:27 | 4-42 | 439 |
240 | 311 | 328 | 343 | 358 | 373 | 3:90 | 4:06 | 420 | 4:37 | 451 | 468 | =
245 | 3418 | 334 | 350 | 365 | 381 | 397 | 413 | 429 | 445 | 460 | 478 | B
250 | 3-24 | 340 | 357 | 373 | 3:90 | 4-06 | 4:21 | 438 | 4-35 | 4-70 | 488 | ©
255 | 331 | 348 | 364 | 380 | 398 | 414 | 4:30 | 448 | 464 | 4-80 [ 498 |
260 | 338 | 3-55 | 371 | 3:88 | 4-05 | 4-22 | 439 | 457 | 473 | 490 | 507 | &
265 | 344 | 361 | 379 | 3-96 | 413 | 4:30 | 447 | 466 | 482 | 499 | 517 | o
270 | 351 | 868 | 386 | 403 | 4:20 | 439 | 4-55 | 475 | 491 | 508 | 527 | 8
275 | 358 | 375 | 393 | 410 | 429 | 4-47 | 463 | 484 | 500 | 518 | 537 | B
280 | 364 | 3-82 | 400 | 4-18 | 436 | 435 | 472 | 493 | 510 | 527 | 546 | 2
285 | 370 | 3-89 | 408 | 4:26 | 444 | 4°63 | 480 | 502 | 519 | 537 | 556 | ©
200 | 378 | 396 | 4°15 | 4:33 | 452 | 471 | 490 | 511 | 528 | 546 | 566 | F
295 | 384 | 4:02 | 422 | 4°41 | 460 | 479 | 4-97 | 520 | 537 | 555 | 576 | &
300 | 390 | 4°10 | 429 | 448 | 468 | 4:87 | 506 | 530 | 546 | 565 | 586 | B
- <
Welghs PoLARISCOPE reading in the 400 mm. tube. g
Ex-
pwe| 31| 32| 33 | 34 | 35 | 36 | 37 | 38 | 39 |40 | @
-3
200 | 402 | 415 | 498 | 441 | 454 | 468 | 480 | 495 | 508 | 521 | B
205 | 412 | 4°26 | 439 | 4'52 | 466 | 480 | 4-92 | 507 | 520 | 534 | &
210 | 492 | 436 | 450 | 464 | 478 | 491 | 504 | 519 | 533 | 546 | §
215 | 432 | 447 | 460 | 475 | 489 | 504 | 516 | 532 | 546 | 560 | |,
200 | 442 | 457 | 471 | 486 | 500 | 5:15 | 528 | 544 | 538 | 573 | &
205 | 452 | 467 | 481 | 497 | 511 | 527 | 540 | 556 | 571 | 586 | B
230 | 462 | 478 | 492 | 508 | 523 | 539 | 553 | 569 | 584 | 6:00 | 35
235 | 472 | 489 | 504 | 520 | 534 | 551 | 564 | 581 | 596 | 612 | B
240 | 483 | 500 | 515 | 530 | 545 | 561 | 577 | 594 | 6:09 | 6:25 | &
245 | 493 | 509 | 524 | 540 | 556 | 572 | 588 | 6:06 | 6-22 | 6:38 | ©
250 | 508 | 519 | 535 | 551 | 568 | 584 | 6:00 | 618 | 6:34 | 6:51
255 | 513 | 529 | 546 | 562 | 579 | 596 | 614 |*6:31 | 647 | 6:64
260 | 523 | 540 | 557 | 573 | 590 | 608 | 6:26 | 643 | 6:60 | 677
265 | 533 | 550 | 567 | 585 | 6:02 | 6:20 | 6-37 | 655 | 6-73 | 6:90
270 | 543 | 560 | 578 | 596 | 613 | 630 | 649 | 668 | 6:85 | 703
275 | 558 | 570 | 589 | 607 | 625 | 642 | 6:60 | 680 | 697 | 716
280 | 564 | 581 | 6:00 | 618 | 6:36 | 6-54 | 673 | 6:92 | 711 | 7-29
285 | 574 | 591 | 610 | 6:29 | 648 | 666 | 684 | 705 | 723 | 742
290 | 584 { 6:02 | 6:21 | 640 | 6:59 | 678 | 6:97 | 717 | 736 | 755
205 | 594 | 612 | 632 | 6:50 | 670 | 6:90 | 710 | 7-30 | 7-49 | 768
300 | 604 | 623 | 643 | 6-63 | 681 | 701 | 720 | 742 | 761 | 7-81
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The sucrose polarization of the bagasse is found from the Table
given on page 17, making use of the polariscope reading and the
weight of the liquid present.

EXAMPLE :
‘Weight of beaker with 20 grms. of bagasse and the grms.
weight of water unevaporated a3 3 .. 362
Weight of the beaker with 30 grms. bagasse G 8
Water added ¥ 4 =5 o o oo 244
Juice in the bagasse .. e A O e 11

Total liquid 3 o 3 L %256
Polariscope reading in the 400 mm. tube = 2-6.
Polarization of the bagasse from the table = 430 per cent.

Tt is necessary from time to time to control the time of boiling
the bagasse, since sometimes very hard cane will yield a bagasse which
does not give up all its sugar after quarter of an hour’s boiling. To
this end, once a day a duplicate analysis is made of the same bagasse ;
in the one case it is boiled during a quarter of an hour, and the second
time for half an hour. If in these two analyses a greater difference is
found than 02 per cent. polarization in the bagasse to the detriment of
the shorter boiling time, the latter is increased to half an hour in
future, so long as such hard canes are being crushed.

Fibre.—The percentage of fibre is no longer determined in a
direct manner, either by digestion or by extraction, but is calculated
from the difference between the total dry substance and that of the
residual juice still left in the bagasse.

In so doing it is presumed that the quality of the residual juice
left behind in the bagasse is the same as that of the juice which can be
expressed from it in the hand press at a pressure of 40 atmospheres.
The quotient of purity of that juice is determined, and so the proportion
between the dry substance and the polarization of the juice is known,
and also that between the dissolved dry substance and the polarization
of the bagasse. On multiplying the polarization of the bagasse by 100
and dividing the product by the quotient of purity of the expressed
juice, the percentage of dry substance belonging to the juice is found,
and by subtracting the-latter from the total dry substance, the fibre
content of the bagasse is also ascertained. .Thus

Polarization of bagasse X 100

Fibre in b = i —- : - <
ibre in bagasse = dry substance in bagasse PRt S il by expresed fuive.
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Analysis of the Expressed Juice.—The juice obtained from the
hand press is sieved in order to remove the floating particles of fibre,
and collected in a sampling bottle, in which 25 mgrms. of mercuric
chloride (corrosive sublimate) have previously be placed for every
100 c.c. of juice expected. The sample, representing equal parts of the
hourly samples, is well shaken and analysed once per shift.

In case the amount of juice is sufficient to fill a glass cylinder for
the Brix spindle, the Brix is determined in the ordinary way, as
described on page 20 ; after which 0-05° is subtracted as a correction
for the mercuric chloride. If, however, the quantity is too small, the
specific gravity is ascertained with the pycnometer, the Brix figure
being looked up in the Table,* and the correction for the temperature
applied, after which 005 is deducted for the sublimate.

The polarization is found in the usual way, and the quotient of

purity similarly.

III. MILL JUICES.
Sampling.-

The mill juices are sampled continuously, preferably by revolving
scoops, water wheels, or other devices moved by the flow of the juice
itself. Their construction should be such that, as much as possible,
proportionate samples are obtained. The places where the samples are
taken must be situate in such a position that the juices from the different
mills are well mixed there, an effect that may be obtained by the use of
baffle plates or sieves interposed in the current of the juice.

The water wheels and gutters, along which the juice runs, are
replaced every hour by clean ones, while the dirty ones are carried to
the laboratory to be cleaned and disinfected.

The juice is collected in jars or enamelled cans or pails, in which
previously 100 mgrms. of mercuric chloride (corrosive sublimate) have
been placed for every litre of juice to be expected. The samples are
carried to the laboratory every hour, and treated in the same way
as is described on page 20 under the heading “Raw Juice.”

* See pages 108 to 120.
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IV. RAW JUICE.

Sampling.

From every filled measuring or weighing tank an equal quantity
of juice is taken such that, at the end of one hour, sufficient is collected
for the analysis. The sampling tins, pails, or cans are replaced by
clean ones after the hour’s sample has been dealt with, and are carefully
washed and disinfected.

Before filling the sampling cans 100 mgrms. of corrosive sublimate
are placed in the receptacles for every litre of juice to be expected. -

Preparation of the Sample.

The hour’s sample is mixed thoroughly, and filtered through a fine
copper gauze funnel into a copper or tin cylinder, in which is fitted
a thin tin discharge tube about 3in. from the bottom. This latter
is provided with a rubber tube and glass outlet and may be shut off by
a pinch-cock.

The juice filtered into the cylinder is allowed to subside for half
an hour, during which time the mud!sinks to the bottom, and the air
bubbles collect on the surface, a clear subsided juice filling the part of
the cylinder between those layers.

The ‘clear juice is run off into a glass cylinder, in which the Brix
spindle is inserted, while 250 c.c. of the same juice are poured into
a collecting bottle, to which are added per litre of juice another
150 mgrms. of mercuric chloride, thus bringing the total amount of
that preserving material up to 250 mgrms. per litre.

Brix.

A Brix hydrometer verified at 17°5° C is plunged into the juice,
the temperature and the scale of the hydrometer read, and the latter
corrected from the readmg of the thermometer, using the Table.
opposite.
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TaBLE FOrR THE CORRECTION OF THE BRIX HYDROMETER FROM DIFFERENT

TEMPERATURES To 17:5°C.

(Tue HYDROMETER 1s TESTED AT 17:5°C.)

Tem-
perature
of the
Juice.

15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
35
40
50
60
70
80
90
100

Degrees Brix.

10

15

20

25

30

35

40

50 | 60

70

75

Subtract from the readings:

0-09
006
0-02

0-11
0-07
0-02

012
0-08
0-03

0-14
0-09
0-03

014
0-10
0:03

015
010
004

0-16
011
004

0-17
0-12
0-04

0-16
012
0-04

0-17 | 0-19
0-12 | 0-14
0:04 | 005

0-21
0-16
0-95

0-25
0-18
016

Add to

the readings:

0:02
0-06
0-11
0-16
0-21
0-27
0-32
0-37
0-43
049
0:56
063
0-70
1-10
1-50

0-03
0-08
0-14
020
026
0-32
0-38
0-44
0:50
0-57
0-64
071
0-78
1-17
1-61
265
3-87
517

003
0-08
015
0-22
0-29
0:35
0-41
0-47
0-54
0-61
0-68
075
0-82
1-22
1-67
271
3-88
518
6-62
826
10-01

0.03
0-09
0-17
0-24
0-31
0-37
0-43
0-49
0:56
063
070
0-78
0-87
1-24
1-71
2:74
3-88
5.20
6-59
8-16
9-87

003
0-09
0-17
0-24
031
0-38
0°44
051
0-58
065
0-72
079
0-87
1-30
1-73
2:78
388
514
654
8-06
9-72

0-03
0-10
018
0-25
0-32
039
046
053
0-60
0-68
076
0-84
0-92
1-32
1-79
2-80
388
513
646
7-97
9:56

0-03
010
018
025
0-32
0-39
0-46
0:54
0-61
0-68
076
0-84
0-92
1-33
1-79
2:80
388
510
6-38

783"

9-39

0-03
010
0-18
025
032
0-39
0-47
0°55
0-62
0-69
078
0-86
0-94
1-35
1-80
2-80
388
508
6-30
771
921

003
0-10
0-19
0-26
033
0-40
0-47
055
0-62
0-70
0-78
0-86
094
1-36
1-82
2:80
3-90
506
6-26
7-58
9-03

0-03 | 0-03
010 | 0°10
019 | 0:18
026 | 0-25
0-34 | 0-32
042 | 0-39
0-50 | 0-46
058 | 0-54
066 | 0-62
074 | 070
082 | 0-78
090 | 0-86
098 | 0-94
1-39 | 1-34
1-83 [ 1-78
2:79 | 270
382 | 370
4:90 | 4-72
606 | 582
7-30 | 6:96
864 | 8:22

0-03
008
0-15
022

‘0°29

036
0-43
0-51
0-58
0:65
0-72
080
0-88
1-27
1-69
2:56
343
447
550
658
7-76

0-02
006
0-11
0-18
0-25
033
0-40
0-48
055
0-62
0-70
0-78
0-86
1-25
1-65
2-51
341
4:35
533
6-37
742
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Analysis.

The total analysis of the raw juice is made once per shift of
. 8 hours. To this end, the 8-hour samples, each of 250 c.c., which
have been gathered in the collecting bottle, are well shaken and used
for the determination of the Brix.

The Brix degrees are read in the collective sample as a check on
the individual ones, while a correction is applied for the influence
of the mercuric chloride by subtracting 0-05° from the final figure.

Determination of the Dry Substance by the
Refractometer.

Instead of determining the apparent dry substance with the Brix
hydrometer, the refractive index may also be used to that end. The
refractive index of the juice is determined by the refractometer, and
the readings converted into per cents. of dry substance by the Tables
on pages 23, 24, and 25, which are compiled for the temperature of
28° C, the result being corrected for the temperature of the prisms of
the apparatus at the time of analysis according to the Correction Table
on page 25.

The refractive dry substance in most cases more closely approaches
the real dry substance content than the gravity dry substance deter-
mined with the Brix hydrometer, although the differences are mot
very large in juices of so high a purity as the ones under consideration.

‘When making use of the dry substance figures found from the index
determined at 28° C, and transposed by the Tables made at 28°C, the
figure should be converted into readings at 17:5°C whenever this
lower temperature is used for reading the polarization by Schmitz’s
Tables, in which the density of the juice is based on 17-5°C. The
Table on page 26 is used for doing this.

Exampre.—If at 28°C the refractive index of a juice is found
to be 1:3565, the refractive dry substance is 16:2 at 28°C (or 16:2 —
0-7 =155 at 17°5°C); and if the polariscope reading of that juice is
503, the polarization is found in Schmitz’s Tablein the line under
“15°5,”" and equals 1353, and not 13-50 as would be the case if the
uncorrected figure had been used.

.
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TasLe ror THE ComPARISON OF THE REFRACTIVE INDEX (AT 28° C) witH

THE SucrostE CoNTENT OoF PUre Sorutrions IN WATER.!

B?:g:;"e 1;?;::& 5 Refractive Index for tenths of a per cent.
1-3335 1 0-0001 = 005 0:0010 = 075
1-3349 2 0:0002 = 0-1 0:0012 = 0-8
1-3364 3 00003 = 02 0:0013 = 0-85
1-3379 4 0:0004 = 025 0:0014 = 09
1-3394 5 0:0005 = 03 0-0015 = 10
1-3409 6 0:0006 = 0-% Rl
1-3424 7 0:0007 = 05 Soviels
1-3439 8 0-0008 — 0-6 e
1-3454 9 0:0009 = 07 S
1-3469 10 e AR
1-3484 11 0:0001 = 005 S
1:3500 12 0:0002 = 01 B ol
1-3516 13 00003 = 0-2 550
1-35630 14 0:0004 = 025 St
1-3546 15 0:0005 = 03 S
1-3562 16 0:0006 = 0-4 S G
1-3578 17 0:0007 = 045 ELE
13594 18 0:0008 = 05 iy
1-3611 19 0:0009 = 06 seee
1-3627 20 0:0010 = 065 4
1-3644 21 0:0011 =07 :
1:3661 22 0°0012 = 075 o
1-3678 ,23 0-0013 = 0-8 5
1-3695 24 0-0014 = 0-85 caee
1-3712 25 0:0015 = 0-9 o
1-3729 26 0:0016 = 095 B
1-3746 27 0:0001 = 005 0:0016 = 0'8
1-3764 28 0°0002 = 0°1 0-0017 = 085
1-3782 29 0:0003 = 0-15 0°0018 = 0-9
1-3800 30 00004 = 0-2 0-0019 = 0-95
1-3818 31 0:0005 = 025 00020 = 1-0
1-3836 32 0-0006 = 0°3 0:0021 = 1-0
1-3854 33 0:0007 = 0-35 o
1-3872 34 0:0008 = 0-4 P
1-3890 35 0-0009 = 0-45 =
1-3909 36 0-0010 = 05 4

1 International Sugar Journal, 1908, 68,



’

24 Chemical Control in Cane Sugar Factories.

Reiflfgggve giﬁfgg" Refractive Index for tenths of a per cent.
1-3928 37 0°0011 = 0-55 3
1-3947 38 0°0012 = 06 it
1-3966 39 0:0013 = 065 .
1-3984 40 0:0014 = 0-7 A
1-4003 41 0:0015 = 075 2
1-4023 42 0°0001 = 0-05 0:0014 = 07
1-4043 43 0:0002 = 0°1 0:0015 = 0°75
14063 44 00003 = 015 0:0016 = 08
14083 45 0°0004 = 0-2 0:0017 = 0-85
1-4104 46 0:0005 = 0-25 00018 = 0-9
1-4124 47 0:0006 = 03 0:0019 = 0-95
1-4145 48 00007 = 035 00020 = 1-0
1-4166 49 0:0008 — 0-4 0:0021 = 10
14186 50 0°0009 = 0-45 Al
1:4207 51 0:0010 = 05 A
14228 52 0:0011 = 0-55 Fr
14249 53 0:0012 = 06 5
1-4270 54 00013 = 065 Y
1:4292 55 0:0001 = 005 0:0013 = 055
1-4314 56 0:0002 = 0-1 00014 = 06
1-4337 57 0:0003 = 0°1 0:0015 = 0°65
1-4359 58 0:0004 = 0°15 0:0016 = 0-7
1-4382 59 0:0005 = 02 00017 = 0-75
1-4405 60 0-0006 = 0-25 0:0018 = 08
1-4428 61 0'0007 = 0-3 0:0019 = 0'85
1-4451 62 0°0008 = 035 0°0020 = 09
1-4474 63 0°0009 = 0-4 0:0021 = 0y
1-4497 64 0:0010 = 0-45 0:0022 = 0°95
1-4520 65 0:0011 = 0°5 00023 = 10
1-4543 66 0:0012 = 05 0:0024 = 10
14567 67
1:4591 68 ' 15
1-4615 69 k&

1-4639 70 Sk
14663 71
1-4687 72 K 3
14711 73 0:0001 = 00 00015 = 055
14736 74 0:0002 = 005 00016 = 0°6
1-4761 75 0:0003 = 0°10 0:0017 = 065
14786 76 0:0004 = 0°20 0:0018 = 065
1-4811 7 0:0005 = 0-2 0:0019 = 0-7
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R?[fnrg::.ve 1;?;::::; ¢ Refractive Index for tenths of a per cent.
14836 ” 78 00006 = 0-20 0-0020 = 0°75
1-4862 | 79 00007 = 0-25 00021 = 0'8
14888 | 80 0-0008 = 0-3 0-0022 = 0'8
1-4914 81 0-0009 = 0°35 0:0023 = 0-85
1-4940 82 0:0010 = 0-35 0:0024 = 09
1-4966 83 00011 = 04 00025 = 09 !
1-4992 84 00012 = 045 0:0026 = 095
1-5019 85 00013 = 05 0:0027 = 10
1-5046 | 86 0-0014 = 05 0:0028 = 10
1'5073 || 87 S
15100 | 88 i) i
15127 || 89 4
1-5155 || 90 G
|

CorrEcTiONSs FOR TEMPERATURES OF THE PRISMS DEVIATING FroM 28° C.

< ] Il Solids from the Table.
e
22 |
*EE | O 5 10 ’ 15 20 | 25 30 40 l 50 l 60 ' 70 80 ' 90
5z ||
2
S Subtract from the figure :
' :
20 0:53 | 0-54 | 0°55 ' 0:56 | 0-57 | 0°58 | 060 | 062|064 |062|061;060| 0:58
21 0:45 | 047 | 0:48 | 0 49 1 0:50 | 0°51 [ 0°52 [ 0:54 | 056 | 0°54 | 0-53 | 0°52 | 050
22 {040 |0-41|0-42 /042|043 | 044 |0:45|0°47 | 048 [ 0-47 | 046 | 045 | 0°44
23 | 0-33{033/034  0-35|0-36|0-37 | 0:38 {039 040 | 0-39 | 0-38 | 0:38 | 0-38
|
24 I' 026 | 0-26 | 0-27 | 028 | 0-28 | 0-29 0-30 | 0-31|0-32 | 0-31 | 0°31 {030 | 0-30
25 “ 0-20 | 0°20 [ 0-21 | 0°21 | 0°22 { 0-22 | 0:23 | 0-23 | 0-24 | 0-23 | 0°23 | 023 | 022
26 012 |1 0-12 | O° 13 014|014 {014|015{0°15]0-16 | 0°16 | 0-16 | 015 | 0°14
27 0-07 | 0-07 | O 07 0:07 { 007 | 0°07 | 0:08 | 0 08 | 0°08 | 0-08 | 0-08 | 0-08 | 0-07
Add to the figure :
|
29 0:07 | 0-07 | 0-07 { 0-07 | 0-07 | 0-07 | 0:08 | 0-08 | 0-08 | 0-08 | 0-08 | 0:08 | 0-07
30 012012 /0-13|0-14 | 0:14 | 014 | 0:15 | 0°15| 0°16 | 0°16 | 0716 | 0°15 | 0-14
31 020 | 0-20 | 0-21 { 0-21 | 0-22 | 0-22 | 0-23 | 0-23 | 024 | 0-23 [ 0-23 | 0°23 | 0-22
32 | 026026027028 |0-280-29|030| 0-31|0°32|0-31 031|030} 0-30
33 I‘ 033|033|0-34|0:35(0°36|0-37 [ 0:38|0:39|0-40|0-39| 038|038 0-38
34 [ 040|041 042|042 | 043|044 { 045|047 | 048 | 0-47 | 046 | 045 | 0-44
35 I 046 | 0°47 | 0-48 | 049 | 0-50 | 0°51 [ 0-52 | 054 | 0:56 | 0-54 | 0°53 | 0-52 | 050
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TasLe or CORRECTIONS FOR FINDING THE SuckROsg CONTENT BY
Mzeans or Scamirz’s TABLES, WHEN THE DRY SUBSTANCE HAS
-
BEEN DETERMINED BY THE REFRACTOMETER AT 28° C.

f Per cent. Solids.
Tempera-
ture
in oC. I

i
20 064 { 0068 | 0:70 | 0-73 | 074 | 0°76 | 078 | 081 | 0-83

CAOI 062 | 0067 | 070 | 0-73 | 0-74 | 076 | 077 | 080 | 0-82
22 061 | 066 | 071 | 0-73 | 074 | 0-76 | 0:77 | 0-80 | 0'82
23 060 { 065 | 069 | 0072 | 074 | 0:76 | 076 | 079 | 0-82
24 0-58 | 064 | 068 | 0-71 | 0:72 | 075 | 0:76 | 078 | 0-82
25 0-57 | 062 | 068 | 0:70 | 0-73 | 075 | 0°76 | 078 | 0'82
26 055 | 064 | 067 [ 0-70 | 072 | 074 | 076 | 077 | 0-82
27 056 | 064 | 068 | 0-70 | 0-72 | 075 | 0:76 | 0-78 | 0-82
28 0-56 | 064 | 068 [ 070 | 0:72 | 076 | 0°76 | 0:78 | 0-82
29 058 | 0065 | 068 | 070 | 072 | 077 | 077 | 078 | 082
30 0-58 | 066 | 069 | 0-71 | 0:73 | 077 | 077 | 0-79 | 082
31 0-58 | 067 | 069 | 073 | 0:73 | 077 | 077 | 079 | 0-82
32 060 | 068 | 071 | 0:78 | 0:75 | 0:79 | 078 | 0:79 | 0-82
33 061 | 068 | 072 | 0-78 | 076 | 079 | 079 | 0:79 | 0-82
34 062 | 068 | 072 | 0-74 | 0:78 | 079 | 0°80 | 0:80 | 0-82
35 064 [ 070 | 073 | 075 | 080 | 0-81 | 081 | 081 | 083

0 5 10 15 20 25 30 40 50

Direct Estimation of the Dry Substance by
Desiccation.

It would be a valuable asset in controlling operations in sugar-
houses if the rea/ dry substance of the various juices and products
could be continually ascertained directly, instead of calculating this
value from the readings of hydrometers or refractometers with the
aid of tables, which have not been made for the real dry substance of
those juices, but only for one of their constituents, viz., the sucrose.

The direct estimation of the dry substance by desiccation is feasible
for juices, syrups, or massecuites, in short for such substances which do
not contain much of the decomposition products of sucrose and of
reducing sugars. When determining the dry substance in final
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molasses by desicecation, the figure arrived at will certainly be found
too low, because of the fact that the primary decomposition products
prevailing in the molasses will be further broken up at the high
temperature of the oven and will escape as gaseous products.

Both for this reason and because the determination is rather a
delicate one, it is only made in such cases where the greatest accuracy
is desired, while in routine work one resorts to the indirect estimation
by means of the hydrometer or the refractometer.

The direct method may be performed as follows :—

A rosette of filtering paper is made by hand from a narrow strip
of a total length of about 6 ft. This rosette is placed in a metal drying
saucer and dried for one hour in a hot air-bath at a temperature of
102°—105°C. Then a tightly fitting lid is fixed on the saucer, after
which it is allowed to cool in a desiccator. The saucer with the lid
and the rosette are tared, the rosette is taken out of the saucer, and
5 to 10 grms. of juices, or 2 to 3 grms. of more concentrated products
are carefully weighed into it. In the case of the more concentrated
products about 5 c.c. of hot water are poured over, and the substance
dissolved therein, a process which may be promoted by stirring with a
tiny glass rod. The rod is rinsed with a few drops of water, and the
rosette replaced in the saucer. The liquid is absorbed by the paper,
and the saucer with the moist rosette is dried for four hours on a hot
air-bath at a temperature of 102°—105° C.

After that stage is complete, the lid is carefully replaced over the
saucer, which is then cooled in a desiccator and weighed. The
difference between the weight of saucer with its lid, the rosette, and
the weighed material on one side, and the ultimate weight after drying
on the other, represents the amount of moisture in the weighed
substance. As a control, the saucer without its lid may be dried
again for an hour, and weighed after that time under the same
conditions as on the first occasion, in order to ascertain whether all of
the moisture has actually been driven out.

Polarization.

A 100/110 c.c. flask is filled with the juice to the lowest mark,
3 c.c. of a solution of basic lead acetate are added, and the contents
made up with water to the 110 c.c. mark, being well shaken, filtered, and
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polarized in the 200 mm. tube. The polarization of the juice is found
from the polariscope readings, and the uncorrected Brix using the
Tables of Schmitz (pages 100-107).

Sucrose.

If it be desired not only to determine the polarization, but also
the actual sucrose content of the juice by the double polarization
method, a 100/110 c.c. flask is rinsed with a little of the juice to be
analysed and filled with the same to the lower mark; 5 c.c. of a solution
of neutral lead acetate (30 per cent.) are added, the liquid made up
to the upper mark, and the contents of the flask well shaken, filtered,
and polarized.

I. Method of the Java Experiment Station.*—&0 c.c. of the
filtrate used for the polarization are placed in a 100 c.c. flask, with
30 c.c. of hydrochloric acid of 1-10 specific gravity (23'7 Brix+t), well
shaken, and laid aside for auto-inversion at ordinary temperature. At
any temperature of the laboratory between 20° and 25° C, the inversion
is completed at the end of three hours and at temperatures above 25° C
after only two hours’ standing. The contents are filled up to the
mark ; if necessary the liquid is decolorized by means of a pinch of
washed, powdered decolorizing carbon, and filtered and polarized in a
water-jacketed tube.  Directly after reading the polarization the
temperature is observed by means of a thermometer divided into
tenths of a degree.

The figure read on the polariscope after inversion is calculated to

the real polarization by the factor %2 in which » p stands for the real

2
polarization before inversion, and p for the polariscope reading before
inversion. If the polarization after inversion takes place in a 400 mm.

tube, the factor becomes ’—I-f-)

The real sucrose content is found from the polarizations before and
after inversion, according to the formula: Sucrose = e in which

S = sum of polarizations before and after inversion ;

¢ = temperature of the inverted liquid in the tube in degrees;

C = a constant as recorded in the table given here.

* Langguth Steuerwald. Int. Sug. Journ., 1913, 489.

t The hydrochloric acid ordinarily used as a reagent (sp. gr.—1188) is diluted with an
equal volume of water.
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TasLE oF CONSTANTS FOR DIFFERENT TEMPERATURES AND CoNDITIONS

TO BE USED IN STEUERWALD’s METHOD or¥ PoLARIZATION
AT ORrDINARY TEMPERATURE.

afngﬁrl:ll%p Temperature of the polarized solution in degrees Centigrade.

sion in the LG S

— 32 80/ <1+ 198 26 24 22 20
18. 45 = 5= = = — 145-51 145-54
Iy = =t e —_ 14539 14542 14546 14549
2 AP —_ 14527 145-30 14534 14537 14541 14544
15.... 14518 14522 145625 145°28 145-32 145'35° 14539
14.... 14512 14516 14519 14523 14526 14530 145°34
13.... 14506 145°10 145°13 14517 14521 14525 14529
12.... 14500 14504 14508 145-12 145°16 14520 145°24
11.... 14494 14498 14502 14507 14511 14515 14519
10.... 14488 14493 144'97 14501 14506 145°10 14514
9.... 14482 144'87 14491 14496 14500 145°05 14510
8.. 14477 144:81 144-86 14490 14495 14500 14505
y 144-71 14475 14479 144°84 144'90 14495 14500
6. 144:65 144°70 14474 14479 144'84 14489 144-95
5.... 14459 14460 14469 144-74 14479 144'84 144'90
4.... 14453 144'57 14463 14468 14474 14479 144'85
3.... 14447 14452 144'58 14463 14469 14474 144-80
2.... 14441 14446 144°52 14458 144:63 14169 14475
1.... 14435 14441 14446 144-52 14458 14464 14470

ExaAMPLE:
Degrees Brix (uncorrected) .. ie ot A &
Polariscope reading before inversion .. i .o 842

Real polarization before inversion from Schmitz’s

Tables (see pages 100-107) % ok .. 14-46
Polariscope reading after inversion in the 200 mm.

tube at a temperature of 27-2°C. S e — 971

Real polarization after inversion: — 9-1 X Q—% = — 485
Suarose = 1440 + 4735 = 14'72 per cent

144'94 — (3 X 27°2)
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II. Herzfeld’s Method.—The liquid for the direct polarization
is prepared exactly as has been described in the above-mentioned method,
and 50 c.c. of the clarified juice, having served for the direct polariza-
tion, are placed in a 100 c.c. flask, with 5 c.c. of hydrochloric acid of
1-188 specific gravity and about 20 c.c. of water. This flask is placed
in a water-bath having a temperature of 71°C, and possessing such
dimensions that the liquid in the flask attains the temperature of
67°—70° C within three to five minutes. The temperature of the
liquid is maintained between these two limits so long that the total
time of immersion is just 10 minutes. The flask is rapidly cooled to
the temperature of the laboratory, the thermometer which had been
placed in the liquid carefully rinsed and removed, and the contents
filled up to the mark, being decolorized if necessary with a pinch of
washed charcoal, and then polarized in a tube provided with a water-
jacket. Directly after polarization the temperature is observed by
means of a thermometer divided into tenths of a degree.

The calculation of the sucrose from the polarizations before and
after inversion is made just as in the first method, the only difference
being the value of the constant, which is lower in this case owing
to the much smaller amount of hydrochloric acid present in the liquid
after inversion.

The constants for use in the Herzfeld method for solutions of
different concentrations are as follows:—

Sucrose in 100 c.c. Sucrose in 100 e.c.

beforéarimr}::rsiou, Constartt beforegirrllr‘lfsl'smny Constant.
1 141-85 14 Ers 14273
2 141-91 15 o 14279
3 141-98 16 &S 142-86
4 142-05 17 o 142-93
5 14212 18 o 143-00
6 142°18 19 ol 143-07
7 14225 20 hi] 143-13
8 142-32 21 . 143-20
9 142-39 22 N 143-27
10 142:46 23 A 143-33
11 142-52 24 35 14340
12 142-59 25 A 143-47
13 142:66 26 <is 143-54
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Reducing Sugars.

25 c.c. of the liquid used for the direct polarization are transferred
to a collecting bottle, and in the mixed sample of the three 8-hour
samples the reducing sugars are determined once every 24 hours.

In so doing, 20 c.c. of the mixed sample are pipetted into a :
100 c.c. flask. The lead is precipitated by means of Striegler’s
reagent,® the contents being made up to the mark, shaken, and filtered.

The filtrate is poured into a burette, and used for the precipitation
of 10 c.c. of Fehling’s test solution of half strength (so-called ‘ half-
normal’’ Fehling’s solution).

The 10 c.c. of that half-normal solution are pipetted into an
Erlenmeyer flask, 40 c.c. of water as well as a few drops of strong
caustic soda solution being added, and the whole boiled.

Then run into the solution from the burette a little less of the
prepared juice than is thought necessary, raise to the boiling point, and
keep boiling during one minute. After allowing the red precipitate to
settle, observe the coloration of the clear liquid; if it is still blue,
a little more of the juice is added ; if colourless, then the proper end-
point is reached ; but if the liquid is yellow, the test is “over-done,”
and should be repeated with a smaller quantity of the juice. If the
discoloration is only obtained after two or more additions of juice, there
is danger that a little of the red cuprous oxide has been redissolved,
and that therefore the result will indicate too low a figure for the
reducing sugars. In order to avoid this, the experiment should be
repeated with so much juice that the total precipitation is obtained
after (at the most) three additions of juice. If the red precipitate does
not settle quickly, add about 10 c.c. of a solution of gypsum in water
and boil again.

The total disappearance of the blue colour of the supernatant
liquid can be observed by experienced operators by simply looking
through it. At any rate, it may be controlled by taking out a
drop with a glass rod, and mixing it with a drop of solution of
potassium ferrocyanate lying on a porcelain plate acidified with acetic

*Striegler’s reagent is prepared by dissolving 25 grms. of oxalic acid in 250 c.c. of water
and neutralizing with sodium carbonate. A heavy precipitate of bicarbonate is thrown down,
after which the solution is made up to 500 c.c. and filtered.
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acid just before the addition of the drop to be tested. A brown colora-
tion reveals the presence of dissolved copper in the liquid, and shows
that in the next test more of the juice should be used.

Good care ought to be taken that none of the precipitate passes
over in the drop to be tested when being taken out of the liquid, and
if the total absence of parts of the precipitate cannot be relied upon, a
small quantity of the liquid should be filtered through paper and
a drop of the filtrate tested.

The percentage of reducing sugars may be found from the c.c. of
juice used and the density of the original juice, after reference to the
Table on page 33.

V. CLARIFIED JUICE.

The best way of obtaining a good average sample is to fix a small
cock in the cover of the pump cylinder from which at every stroke
a small quantity of juice is expelled, and is conducted into a pail,
marked with a level. As soon as the juice has reached that level, the
pail is replaced by a fresh one, and the filled receptacle is carried to
the laboratory.

After the sample has cooled down, determine the Brix in each
sample, and transfer 100 c.c. into a collecting bottle in which
250 mgrms. of mercuric chloride are placed for every litre of juice
to be expected.

Brix, PorLarizaTioN, SucrosE, AND REpUCING Sucars are deter-
mined as has been described under the heading “Raw Juice.”

ArxarLiNiTy of the juices obtained at carbonatation is determined
by titration with N/28 sulphuric acid, using phenolphthalein as an
indicator. :

The alkalinity of the juice after the first carbonatation is deter-
mined in 10 c.c., and that of the second in 100 c.c. In the former
case, 1 c.c. of the test acid corresponds to 0-01 per cent. of calcium oxide
(Ca0), in the latter to 0-001 per cent.

Acmoiry of the juice after sulphitation is determined by titration
with N/32 soda with phenolphthalein as indicator. The acidity is
determined in 100 c.c. of the juice and 1ec.c. of the test solution
corresponds to 0°001 per cent. of sulphur dioxide.
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V. SWEET-WATERS FROM THE
FILTER-PRESSES.

In factories where the sweet-waters from the presses are used for
the maceration of the bagasse, it is necessary to know their Brix and
polarization, but if no such use is made, the determination of the Brix
alone will do.

The samples are taken from each measuring tank and collected as
has already been described. The Brix readings are noted every hour,
and if the polarization is to be determined this is done once per shift in
the collected subsample of the 8-hour samples.

VII. FILTER-PRESS CAKE.
Sampling.

The sample is taken with an iron sampler from the fresh cakes at
various places in the heap, is kneaded well in a mortar and is then
analysed. '

Polarization.

Taking into account the insoluble matter of the sample, weigh
50 grms., triturate it in a mortar with a little water, dilute with more
water, and transfer the thin pasty mass into a 200 c.c. flask. 5 c.c. of
solution of basic lead acetate are added, and the contents made up
to the mark, shaken, filtered, and polarized in the 200 mm. tube,
which reading directly represents the polarization of the filter-press
cake. :

When analysing filter-press cake from the carbonatation process,
about 15 grms. of crystallized ammonium nitrate are added to the
mixture of mud and water in order to break up any trace of calcium
saccharate that may possibly be present. This body may also be
decomposed by the addition of acetic acid, using phenolphthalein
as an indicator.

Dry Substance,

Weigh 20 grms. of the filter-press cake on a tared drying saucer
" as used in the determination of the dry substance of bagasse, spread it
out in a thin layer, and dry at 102°—105° C. to constant weight.
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VIII. SYRUP.
Sampling.

The sampling may be done as has been described under the
heading ““ CLARIFIED JUICE,” with a small cock in the cover of the
pump, and a pail with a level mark.

A good alternative method is the following :—After subsiding the
syrup, an equal portion is taken from every syrup settling tank and
poured into a collecting bottle. Once per shift.of six or eight hours
the contents are shaken and analysed. If good care is taken to rinse
the bottles with soda solution after emptying them, and to wash them
thoroughly, it is quite unnecessary to use a disinfectant as a preservative
of the syrup samples.

Brix, Polarization, Sucrose, Reducing Sugars,
and Quotient of Purity.

In order to effect a good comparison of the quotients of purity
of the juices, and the syrups and massecuites obtained from them, it is
advisable to determine the Brix degrees in about the same concentra-
tion in the different cases. In so doing, the syrup is diluted with
twice its weight of water, and the mixture thus obtained used for the
determination of the Brix and the polarization, following the methods
already described under the heading “Raw Juice.” It is evident that
in this case the separation of foam and subsiding dirt is not necessary,
as the syrup does not contain them.

The Brix degrees, the polarization, the sucrose, and the reducing
sugars of the original syrup are found by multiplying the figures of the
diluted syrup by 8. The Brix must be multiplied, after the correction
for the temperature has been applied.

The alkalinity and the acidity of the syrup are determined in the
syrup itself in exactly the same manner as has been described under
the heading “ CLariFIED JUICE.” As a rule, the change of colour of the
indicator is not very visible in the mixture, and therefore it is advisable
to determine the point of neutrality in this substance by placing drops
of the liquid under examination on litmus paper or on a porcelain
plate, and adding a small drop of the indicator with a glass rod.
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IX. MASSECUITES.
Sampling.

Samples of first massecuite are taken continuously from every
panful separately from the gutter under the pan during the strike ;
those of the second and later massecuites from the crystallizers
immediately after striking. An equal portion is taken from every pan,
and these are gathered in a collecting bottle to be mixed and analysed
once a day.

Analysis.

The analysis is made just as has been described under the heading
“Syrup,” save that the massecuite is diluted with four times its weight
of water, and accordingly the figures found are multiplied by 5.

The quantity of basic lead acetate to be added varies with the
quotient of purity of the massecuite, and may be tabulated as follows :—

Quotient of purity Basic lead Quotient of purity Basic lead
of the acetate solution, of the acetate solution,
massecuite. c.C. massecuite. eles
90 R 3 6 O e 10, 8
80 i s 5 50 i 9
70 AR 6 40 SoeL e 10

X. GREEN MOLASSES.
Sampling.

The samples of green molasses are taken from every massecuite
separately out of the gutters of the centrifugals and analysed separately.

Anafysis.

The green molasses is diluted with four times its weight of water
just as with the massecuite, and the liquid is analysed in the same way
as is a juice. In the case of molasses of 60° purity, 8 c.c. of basic
lead acetate solution are added ; while for those of 50° purity 9c.c., and
for those of 40°, 10 c.c. are required.

If the filtrate be too dark to be polarized in the 200 mm. tube, a
100 mm. one is used, the polarization being multiplied by 2; but if the
liquid be still too cloudy for even that reading, the molasses should be
polarized by the method described under the section “FinaL Morasses.”
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XI. FINAL MOLASSES.
Sampling.

The final molasses is sampled continuously during the process of
emptying the tank in which it has been weighed. Approximately,
the same weight of molasses is taken from each tankful and collected
in a large sample tin. The contents are mixed and analysed once a
day only as far as Brix and polarization are concerned. A small
sub-sample of every daily sample is weighed out, e.g., 100 grms. for
every 10 tons of molasses, and transferred into a second collecting
bottle. These sub-samples are mixed and serve for the total analysis
which is made once a fortnight.

Analysis.

Brix and Polarization.—150 grms. of the final molasses are
diluted with water to a weight of 1500 grms., and the diluted solution
used for the determination of the Brix and polarization, using the
methods described under the heading “Raw Juice.” The figures
obtained are multiplied by 10 ; this being done in the case of the Brix
degree after the application of the correction for the temperature.

Sucrose.—One and a quarter times the “normal weight’ of the
polariscope (32:56 grms.) is transferred with water into a 250 c.c.
flask, clarified with 40 c.c. of basic lead acetate solution and 2 c.c. of
alumina cream, and made up with water to the mark, a pinch of
powdered charcoal being added if necessary, the liquid filtered and
polarized in the 200 mm. tube, and the reading multiplied by 2.

The real sucrose content is determined in the filtrate used for the
polarization following one of the two methods described under the
heading “Raw Juice,” taking care to employ the constant value
belonging to the method chosen.

Reducing Sugars.—The colour of the molasses solution is much
too dark to allow of any reliable execution of the volumetric method
in which the blue coloration of the supernatant liquid is the omly
criterion of an incomplete reaction and a yellow one that of an excess
of juice to be tested. Therefore another method is resorted to which



38

Chemical Control in Cane Sugar Factories.

TasrLeE sHowiNG THE CoNTENT oF REDUCING SuGars 1N MorAssEs

PRECIPITATED AS Cu,0 rrom FEnrine’s Test

POLARIZATION.

Mgrms.

Copper. 10 20 30 40 50 60 70 80
100 8-70 8:60 857 8:55 865 8:53 851 8-47
102 8-87 8:77 874 8:72 872 870 868 8-64
104 9:05 8:94 891 8-89 8-88 8-87 8-85 8-81
106 922 911 9-08 9:06 9:06 9:05 9:03 9:00
108 940 9-29 926 923 9-23 9-22 19-20 9-17
110 957 948 9-44 9-41 9-41 940 9-38 935
112 974 9:65 9:61 9:58 9:58 957 955 952
114 9-91 9-82 9-78 9:75 975 974 9:72 9'70
116 10-08 10:00 9-96 9:92 9:92 9:92 9:90 9-88
118 10-26 10-18 10-14 1010 10-10 10-10 10-08 10-06
120 10-44 10-36 10-32 10-28 10-28 10-28 10-26 10-24
122 10-61 10°53 10-49 10:45 10-45 10-45 10-43 10-41
124 10-78 10°70 1066 10-62 10-62 10-62 10-60 10:58
126 10-95 10-87 10-84 10-80 10-80 10-80 1078 10:76
128 11-13 11-04 11-02 10-98 10-98 | 10-98 10-96 10-94
130 11-31 11-22 11-20 11-16 11-16 11:16 11-14 11-12
132 11-48 11-39 11-37 11-34 11-33 11:33 11-32 11-31
134 11-66 11-57 11-55 11-52 11:50 1150 11-49 11-48
136 11-84 11-75 11:73 11-70 11-68 11-68 11-67 11-66
138 12:02 11-93 11-91 | 11-88 1186 11-86 | 1185 11-84
140 12-20 12-11 12-09 12-06 12:04 12-04 12-03 I 12-02
142 12-38 12-29 12-26 12-24 12-21 12-21 1220
144 12-56 12-48 12:43 12-42 12-39 12:38 12-37
146 12:74 12-67 1261 12-60 12-57 12-57 12:56
148 12-93 12-86 12-79 12:78 12-75 12:75 12-74
150 13:12 13:05 12:97 12-97 12-93 12-93 12-92
152 13-30 13-23 13°15 13°15 1311 13-10 13:09
154 13-48 13-41 13:33 13-33 13-29 13-27 13:26
156 1366 13-59 13-51 13-51 13:47 13-45 13-44
158 13-84 13-77 13:70 1369 13-65 13-63 1362
160 14:03 13-95 13-89 13-87 13-84 13-81 13-80
162 14-21 14:13 14-07 14-05 14-01 13-98 13-97
164 14-39 14-31 14-25 14-28 14:19 14°16 14-15
166 14567 |. 14-49 14-43 14:41 14-37 14-34 14-33
168 14°75 14-67 14:61 14:59 14:55 14-52 14:51
170 14-93 1485 14:79 14°76 14-73 14-70 14-69
172 15-10 15:03 14-97 14-94 14-91 14-88 14-86
174 1528 1521 *{ 1515 1512 15-069 15-06 15-05
176 15-46 1540 1533 15-30 15-27 15-24 15-22
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FROM THE POLARIZATION, AND THE MiLLIGRAMMES oF Cu

SorvtioN BY 0°6 GRMS. OF THE MOLASSES.

" POLARIZATION.

Mgrms. | g

Copper. | 10 20 30 40 50 60 70
178 1565 | 1559 | 1551 | 1548 | 1545 | 1542 | 1540
180 || 1584 | 1578 | 1569 | 1566 | 1563 | 1560 | 1538
182 | 1608 | 1596 | 1587 | 1584 | 1581 | 1578 | 1576
184 | 1622 | 16114 | 1605 | 1602 | 1599 | 1596 | 1594
186 || 1641 | 1632 | 1628 | 1621 | 1617 | 16:14 | 16-12
188 1660 | 1650 | 16441 | 1640 | 16'35 | 1632 | 1630
190 1680 | 1669 | 1659 | 1659 | 16'53 | 1650 | 1648
192 1698 | 1687 | 1677 | 1677 | 1671 | 1668 | 1666
194 | 1716 | 1706 | 1696 | 1695 | 1690 | 16:86 | 1686
196 17-3¢ | 1725 | 17115 | 17118 | 1709 | 17:05 | 17-03
198 || 1752 | 1744 | 1734 | 1781 | 1728 | 1724 | 1722
200 || 1770 | 1763 | 1753 | 1750 | 1747 | 1748 | 17-a1
202 || 1788 | 1782 | 1772 | 1768 | 1765 | 1761 | 1761
204 || 1806 | 1801 | 1792 | 1786 | 1783 | 1778 | 1776
206 || 1824 | 1820 | 1812 | 1804 | 1801 | 17:96 | 17-94
208 1843 | 1839 | 1832 | 1822 | 1819 | 1815 | 1813
210 || 1862 | 1858 | 1852 | 1841 | 1838 | 1834 | 1832
212 | 18-80 | 1876 | 1870 | 18:60 | 1856 | 1852 | 1830
214 18:98 | 1894 | 1888 | 1879 | 1874 | 1870 | 1868
216 1916 | 19412 | 1906 | 1898 | 1892 | 1888 | 1886
218 1935 | 1931 | 1925 | 1917 | 1910 | 19-06 | 19-04
220 1954 | 1950 | 19444 | 1936 | 1928 | 1925 | 19-22
299 1972 | 1968 | 1962 | 1954 | 1947 | 1944 | 19-41
294 19-90 | 1986 | 1980 | 1972 | 1966 | 1963 | 19-60
296 2008 | 2005 | 1998 | 1990 | 1985 | 1982 | 1979
228 2027 | 2024 | 2016 | 2009 | 2004 | 2001 | 1998
230 2046 | 2043 | 20-35 | 2028 | 2024 | 2020 | 2017
232 2064 | 20:61 | 2093 | 2046 | 2042 | 2088 | 20'35
234 2083 | 2079 | 2071 | 2064 | 2060 | 2056 | 2053
236 2102 = 2098 | 2090 | 2082 | 2078 | 2074 | 20-71
238 21-21 | 21-17 | 2109 | 2101 | 2097 | 2093 | 2090
240 21440 | 21:36 | 21-28 | 2120 | 2116 | 2112 | 21-09
242 2158 | 21-54 | 21-46 | 21-38 | 21'34 | 2130 | 21-27
244 21477 | 2172 | 2164 | 2166 | 2152 | 2148 | 2145
246 2196 = 21-91 | 2183 | 2175 | 2170 | 21-66 | 2163
248 2215 | 2210 | 2202 | 21-94 | 21-89 | 2185 | 21-81
250 || .22:34 | 22:29 | 2291 | 2213 | 2208 | 22:04 | 2200
259 29:52 | 2247 | 2239 | 2231 | 2226 | 2222 | 2218
254 2970 | 2265 | 2257 | 2249 | 2244 | 2290 | 22:36
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TasLE sgowiNg THE CoNTENT OoF REDUCING SucArs IN MOLASSES

PRECIPITATED As Cu,0 rrom Frmuine’s TEst

POLARIZATION.

Mgrms.

Copper. 10 20 [ 30 40 50 60
256 2289 22-84 i 2275 22-67 22-63 22-59
258 23+08 2308 | 2294 22-86 22-82 22-78
260 23-27 23:98 1. 08-18 2305 23-01 22:97
262 23-45 2340 | . 2831 23-23 23:19 28:15
264 23-64 2359 | 2350 23-41 23-37 23-33
266 23-83 23-78 2369 2360 23-55 23-51
268 24-02 23-97 23-88 23-79 2374 2370
270 24-21 24:16 | 2407 23-98 2393 23-89
272 24°40 2435 | 24:26 24-16 24-11 24-07
274 24-59 2454 | 2445 24-34 24-30 24-26
276 2478 24-73 24-64 2453 24-49 2445
278 24-97 24-92 24-83 2472 2468 24-64
280 25°16 25°12 2502 24-91 24-87 24-83
282 25-35 2530 2520 2510 2505 2502
284 2554 25-49 2539 2529 25-24 25-21
286 2573 2568 2558 2548 2543 25-41
288 || 2592 2587 25-77 25-67 2562 25-61
290 26-11 26-06 25-96 2586 25-81 25-81
292 2629 26-24 26°15 2606 26-01 2600
294 26-48 2643 26:35 26-27 26-22 2620
296 2667 26-62 2655 2648 2643 2640
298 2686 2681 2675 2669 26-64 2660
300 2705 27-00 2695 2690 2685 | 2680
302 27-25 27-20 27-15 27°10 2705 | 27-00
204 27°45 2740 2785 27-30 2725 27-20
306 27-65 27°60 2755 27:50 2745 2740
308 27-85 2780 2775 2770 27°65 2760
310 2806 2800 2795 2790 27-85 27-80
312 2826 2820 2815 | 2810 2805 2800
314 2846 2840 28-35 28:30 | 2825 2820
316 2866 2860 28-55 2850 2845 2840
318 2886 2880 2875 2870 2865 2860
320 2907 29-01 2895 2890 28-85 28-80
322 29-27 29-21 29-15 29:10 29-04 28:99
324 29-47 29-41 29-35 29:30 29-23 29-18
326 29-67 29-61 2955 29-50 29-42 29 37
328 29-87 29-81 29-75 2970 29-62 29-56
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FROM THE POLARIZATION, AND THE MiLrLierammes or Cu

SorLutioNn BY 0'6 GrMs. oF THE Morasses (Continued).

POLARIZATION.

Mgrms.

Copper. 10 20 30 I 40 50 60
330 30-08 30-02 29-96 29-90 29-82 2975
332 30-28 30-22 30°16 3010 30°02 29-95
334 30-48 3042 3036 3030 30-22 30-15
336 3069 3063 30-56 3050 30-42 30-35
338 30-90 3084 3077 |- 3070 30°63 30-56
340 31-11 31:05 3098 | 3091 3084 30-77
342 31-31 31-25 3118 | 8111 3104 -| 38097
344 31-51 31-45 31-39 31-31 31-24 81-17
346 31-72 31°66 31-60 31-51 31-44 31-38
348 31-93 31-87 3181 | 3171 31-65 3159
350 32-14 3208 3202 31-92 31-86 31-80
352 32-34 32-28 32-22 32-12 32:06 32:00
354 3255 3248 32-42 32-33 32-26 32-20
356 32-76 32-69 3262 32-54 32-47 3240
358 | 82-97 32:90 | 3283 3275 3268 3261
360 l 33-18 3311 | 8304 32:96 | 3289 3282
362 33-39 3330 38-24 83:16 | 8309 33-02
364 | 3360 33-50 38-44 33-36 38-29 33-23
366 | 3381 3370 | 3364 3356 l 33-50 33-44
368 || -34-02 33-90 33-84 3377 33-71 3365
370 || 34-23 34-10 34-04 3398 | 3392 3386
372 3444 34-31 | 38424 3418 | 3412 34-06
374 | 3465 34-52 | 8445 34-38 | 3432 34-26
376 | 3486 3473 | 3466 3459 | 3453 34:47
378 | 8507 34-94 34-87 3480 | 3474 3468
380 3528 3515 3508 85-01 | 3495 | 3489
382 3549 3536 | 3529 35-22 3516 3510
384 [ 3570 35-57 3550 3543 | 3537 3531
386 35-91 3578 3571 3564 | 3558 8552
388 3612 3599 3592 3585 | 8579 3573
390 | 3633 36-20 3613 36-06 | 36:00 3594
392 | 8654 36-41 36-34 36-27 36-21 3615
394 36-75 3662 3655 36-48 3642 3636
396 | 8696 3683 3676 3669 3663 3657
398 | 8718 37:05 36-98 3691 36:84 | 3678
400 | 37-40 37-27 37-20 37-13 | 3706 | 3700
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takes more time and is consequently only employed in such cases
where the rapid method is not applicable.

Weigh 6 grms. of the final molasses and transfer them with water
into a flask of 250 c.c. capacity, dissolve, clarify with 15 c.c. of neutral
lead acetate solution of 30 per cent., make up to the mark, and filter.
Transfer 50 c.c. of the filtrate into a 100 c.c. flask, add about 4 c.c. of
Striegler’s reagent, make up to the mark with water, shake and filter.

90 c.c. of this filtrate, corresponding to 0'6 grm. of the molasses,
are boiled for two minutes with 50 c.c. of freshly prepared Fehling’s
test solution, and cooled rapidly in order to stop the further action of
the copper salt on the sucrose. The cuprous oxide precipitate is filtered
through an asbestos filtering tube placed on a filtering flask evacuated
by an air-pump, and washed with boiled and cooled water, doing this
in such a way that during the whole period of filtering and washing
the precipitate shall be continuously submerged under the liquid and
not for one moment come into contact with the air.

After the cuprous oxide has been thoroughly washed, and is still
submerged under water, the filtering tube is placed in a small filtering
bottle and the oxide dissolved by being treated with about 30 c.c. of
an acid solution of ferric ammonium sulphate,* with which it is stirred
by means of a glass rod, which solution is sucked by the air-pump into
the filtering bottle. The filtering tube is thoroughly washed with
boiled and cooled water, and the pale yellow filtrate is titrated with a
solution of potassium permanganate (containing 498 grms. of that
substance per litre) till only the pink colour remains. Every c.c. of
the permanganate solution corresponds to 10 mgrms. of copper (Cu).

In order to calculate the percentdge of reducing sugars from the
. weight of copper precipitated in the shape of cuprous oxide, the
foregoing Table is used which takes into account the cuprous oxide
thrown down by the sucrose, so that the polarization of the molasses
should also be noted.

ExamMpLE.—A molasses polarizing 40 and precipitating 172
mgrms. of Cu in the shape of cuprous oxide, contains 14:94 per
cent. of reducing sugars.

#35 grms. of ferric ammonium sulphate, and 12 c.c. of concentrated sulphuric acid
dissolved and made up to 500 c.c. i
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XII. FIRST AND SECOND SUGARS.
MOLASSES SUGAR.

Sampling.

A small quantity of sugar is taken out of every bag and collected
in a large bottle, each of the various descriptions of sugar being done
separately. The contents of each bottle are well mixed and the polari-
zation ascertained once a day.

A quantity of the sugar in proportion to the quantities sampled
is weighed daily, and the quantities thus obtained are collected in a
second bottle to be analysed once a week.

Analysis.

Polarization.—In the case of light-coloured sugars the mnormal
weight is taken, and of dark after-products the half-normal weight ;
this is transferred into a 100 c.c. flask, dissolved in water, clarified
with as little basic lead acetate as will suffice, filled up to the mark,
filtered and polarized. The polariscope reading of the determination
in which half the normal weight had been dissolved to 100 c.c. has
naturally to be multiplied by 2.

Brix.—250 grms. of the well-mixed collective sample are dis-
solved in 1 kg. of water and the Brix determined in the solution thus
obtained. After having applied the correction for the temperature,
the readings are multiplied by 5.

Sucrose.—It is not necessary to determine the real sucrose content
of white plantation sugar or other sugars having a high polarization,
as the content of reducing sugars in these sorts is so small that it does
not exert any notable influence on the rotation. Yet it must not be
assumed that in every case the polarization of such sugars is the
expression of the real sucrose content, since at temperatures other than
20° C the polarization differs from the real sucrose figure by 0-03
per cent. for every degree C, so that a 100 per cent. sugar only
polarizes 99-7 at 30° C.

The sucrose content of a white sugar is therefore equal to polariza-
tion + {# — 20) 003, in which ¢ is the temperature in degrees C at
which the polarization took place.
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For all other sugars 50 c.c. of the liquid that has served for the
polarization, if necessary decolorized with powdered and washed
charcoal, are inverted in exactly the same way as has been described
under the heading “Raw Juicg,” filled up to the mark and polarized
either in a 200 or a 400 mm. tube provided with a water jacket.

In the former case, the polarization after inversion is multiplied

by 2. 7

The sucrose is found by the formula: 014;7
the constant given on page 29 or page 30, according to the method
employed.

, in which ¢ is

Reducing Sugars.—Of Plantation White and similar high grade
sugars 33 grms. are transferred into a 150 c.c. flask and dissolved in
about 125 c.c. of water. A few drops of a solution of neutral lead
acetate are added, whereupon the liquid is made up to the mark,
shaken, and filtered.

100 c.c. of the filtrate are placed in a 100/110 c.c. flask, treated
with 4 c.c. of Striegler’s reagent and filled up to the upper mark. The
liquid is filtered, and 50 c.c. of the filtrate, equivalent to 10 grms. of
the sugar to be analysed, are used for the determination of the reducing
sugars, using the method described on page 37.

In the case of refining sugar, basis 96°, 22 grms. are weighed and
dissolved in water in a 100 c.c. flask. After adding the mnecessary
quantity of neutral lead acetate solution and filling up to the mark,
the liquid is filtered ; 50 c.c. of the filtrate are placed in a 50/55 c.c.
flask, 4 c.c. of Striegler’s reagent are added, and the liquid is made up
to the upper mark and filtered. In 25 c.c. of the filtrate, equivalent
to 5 grms. of the sugar to be analysed, the reducing sugar is ascertained
by the method described on page 37.

In the case of molasses sugar, 11 grms. are weighed and dissolved
in water in a 100 c.c. flask ; neutral lead acetate solution is added, the
liquid is filled up, shaken and filtered, and 50 c.c. of the filtrate are
placed in a 50/55 c.c. flask. Next, 4 c.c. of Striegler’s reagent are
added, the contents are made up to the 55 c.c. mark, shaken, and
filtered ; 25 c.c. of this filtrate, equivalent to 2:5 grms. of the sugar to
be analysed, are used for the determination of the reducing sugars
by the method described on page 37.
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In the first case, when 10 grms. of sugar had been dealt with,
Herzfeld’s Table (page 46) should be used ; in the second case, in which
5 grms. of sugar were tested, that of Baumann is to be used (see
page 46); while in the third case, the figures obtained by Baumann’s
Table should be doubled.

Ash.— A pair of watch-glasses with clips is tared, 5 grms. of sugar
weighed in them, and then transferred carefully into a porcelain, silica,
or platinum crucible, compressed gently with the fingers, and treated
with 2 c.c. of pure concentrated sulphuric acid. On putting the
crucible in a hot place, the sugar becomes black, swells and fills
the crucible to the brim. It is heated in a muffle oven or over a
Bunsen or spirit lamp in a gas cupboard till the ash is completely
white or slightly pink, and all particles of carbonaceous matter are
burnt.

The ash is allowed to cool in a desiccator and is then weighed.
The crucible is cleansed with a fine brush without rubbing it too hard
and weighed again; the difference is the weight of sulphated ash in
5 grms. of sugar, and is calculated on 100 parts of sugar by multiply-
ing it by 20 and subtracting 10 per cent. as a correction for the differ-
ence in weight between the sulphates and the carbonates.

Moisture.—The same pair of watch-glasses that has served for
weighing the sugar in the determination of the ash is used for that of
the moisture too. Weigh again 5 grms. of sugar, put both glasses
with the sugar open in a hot air-bath in which -the temperature does
not rise above 103° C nor fall below 100° C, and leave them there for
three hours. ~ After that interval, cover the sugar with the empty
glass, close both with the clip, cool in the desiccator and weigh. The
difference between this weight and the original one represents the
moisture in 5 grms. of sugar, and is calculated on 100 parts of sugar
by multiplying the figure by 20.

Undetermined Matter.—The balance of the sum of polarization,
reducing sugars, ash, and moisture is reckoned as ‘“UNDETERMINED
MarTER.”

Calculation of the Net Sugar Content.—Subtract five times
the ash and once the reducing sugars content from the polarization.
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HerzreLp’s TABLE.!
Per cent. Per- cent. \ Per cent Per cent.
Mgrms. Mgrms. A Mgrms, AN Mgrms. A
<l e o R e S L e ol
50 005 ‘125 0+43 200 0:85 275 1-27
85 0°07 130 045 205 0-88 280 1-30
60 0-09 135 048 210 0-90 285 1:33
65 011 140 051 215 0-93 290 1-36
70 014 145 053 220 0-96 300 1-38
75 016 150 056 225 099 305 1-41
80 0-19 155 059 230 1-02 310 144
85 0-21 160 062 235 1-05 315 147
90 024 165 065 240 1-07
95 0-27 170 068 245 | 110
100 0-30 175 071 250 113
105 0-32 180 074 2565 1-16
110 035 185 076 260 1-19
115 0-38 190 0:79 265 1321
120 0-40 195 082 270 124
BaumaiN’s TaBLE.?
Invert Invert Invert Invert
Mgrms. S Mgrms, Mgrms, S Mgrms,
P 'Peruggzl;t. Cu. Pg-ug:;t. S P taiis Cu. Pesrqu:g;t.
(35) (0-04) 100 072 175 1'54 250 2:39
40 0:09 105 077 180 1:539 255 244
45 014 110 0-83 185 1-65 260 2:50
50 019 115 " 088 190 1-70 265 256
55 025 120 0-93 195 1-76 270 262
60 0-30 125 0-99 200 1-82 - 27§ 268
65 0°35 130 1-04 205 1-87 280 274
70 040 135 110 210 1-93 285 279
75 045 140 115 215 1-98 290 2:85
80 0-51 145 1:21 220 204 295 2:91
» 85 056 150 1-26 225 2:10 300 297
90 061 155 1-31 230 2:16 305 3-03
95 0-66 160 1-37 235 2-21 310 3:09
165 1-42 240 2:27 315 3:15
170 1-48 245 2:33 320 321

1 Zeitsch. f. d. Riibenz. Ind., 1885, 1012.

2 Ibid, 1892, p. 826.
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Filter=press Cake.
Polarization and dry substance: Once per shift.

First Massecuite.
Brix and polarization in every strike.

Second Boiling Massecuites.
Brix and polarization: Once per day.

Green Molasses.
Quotient of purity in every sample.

Final Molasses.
Quotient of purity in every sample.

In the collective sample—
Brix and polarization: Once per shift.

In the second collective sample—
Brix, polarization, sucrose, dry substance, and reducing

sugars: Once every fortnight.
Sugar Delivered.
If the sugar is sold on the basis of simple polarization :

Polarization in a sample of every parcel sold.
If the sugar is sold on the basis of net sugar content :

Polarization, reducing sugars, ash, undetermined, and moisture

in a sample of every parcel sold.

In the collective sample—
Brix, polarization, sucrose, reducing sugars, and moisture : Once

every week.










DETERMINATION OF QUANTITIES.

I. WEIGHTS THAT ARE DIRECTLY
ASCERTAINED.

Cane.

The cane is weighed on its entry into the factory yard on the
waggons, trucks or cars, by means of a weighbridge. The weight
of the empty cars is, of course, established after their being unloaded
and the tare subtracted from the gross weight. /

The weight of the cane entered in the Chemical Control books is
that of the cane in the condition in which it is received, i.e., with the
adhering trash, bamboo rope, dirt, etec.

No correction is made for the drying up of the cane between the
moment of its arrival and its being crushed, nor for trash, ete. The
only correction which could be made is that for the earth removed from
the factory floor on the occasion of a clean up, which might be weighed
and subtracted from the weight of the cane, but in most instances this
will be superfluous, because of the small amount of that accretion.

Liquids used for Maceration.

It is necessary to know the quantity of all the water, sweet-water,
and dilute juices used for maceration. When Last Mill Juice is
employed for that operation, all of it should be weighed or measured,
even if it is not entirely sprinkled over the bagasse.

The best mode of determining the weight of these liquids is by
directly weighing them, preferably on automatic scales.

When using cold maceration water, this may be measured in tanks
which are filled and emptied alternately.

In order to avoid fermentation, the weighing of the mill juices
used for maceration must be performed very rapidly and with the least
delay possible.
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Raw Juice.

The best and surest method of ascertaining the weight of raw
juice expressed by the mills is by actual weighing. Although a number
of entirely automatic juice-weighing machines have been put on the
market, they have up to now failed to find general acceptance in cane
sugar factories; but, on the other hand, semi-automatic weighers are
being more generally adopted. They are simple and accurate, while the
drawback of the totally non-automatic weighing apparatus, viz., the
dependency on the men in charge is overcome by the automatic
recording and weighing apparatus of semi-automatic type. Yet,simple
measurement of the juice is still met with in most sugar-houses, by
‘which method the weight of the juice is found from its volume and its
specific gravity.

The juice measured or weighed always contains dirt in suspension
which settles slowly, and also occluded air or sometimes carbonic acid,
while the analysis is made with the subsided and air-free juice. In
order to make the analysis of the juice have a bearing on the actual
material of which the weight is ascertained, it is necessary to make a
correction for the subsided dirt if the juice is weighed, and for subsided
dirt and occluded gases if the juice is measured.

Correction for the Dirt.—A sample of the raw juice is taken
from the supply pipe, just at the point of its entry into the measuring
or weighing tank, after baflle-plates or sieves have ensured a thorough
mixing of the juices from the different mills. In the case of weighing,
1kg., or in that of measuring, 1 litre, of the juice is poured into a
decanting cylinder, having an outlet cock at the bottom, or into a large
separatory funnel, provided with a syphon. After standing it half-an-
hour the dirt will have subsided, whereupon the supernatant juice is
decanted or syphoned off.

The subsided dirt is shaken up with 1 litre of water, allowed to
settle again for a quarter of an hour, and the clear liquid again decanted
or syphoned off. This operation is repeated three times more,
Finally, a paper filter is placed under the outlet cock of the cylinder,
or under the stem of the separatory funnel, the dirt is collected thereon,
and the water allowed to drain off, after which the filter with its
contents is dried at 100°-110° C and weighed.

In the case of juice weighing, the paper filter should be tared
beforehand, and the amount of dirt present in 1 kg. of juice found by
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the difference of weight. When measuring juices, the dry dirt is
transferred to a 25 c.c. measuring cylinder, which has previously been
filled to the 15 c.c. mark with aleohol. After the complete immersion of
the dirt and the escape of -the air bubbles, the level of the liquid
is read, and the difference between that and 15 is the volume of the
dirt. If the dirt does not sink at once it should be pressed down with
a small glass rod, which is left in the measuring cylinder during the
reading of the level ; afterwards the volume of the immersed part
of the rod is ascertained and taken into account.

Correction for Occluded Gases.—A measuring tank is well
disinfected and filled with juice in the usual manner. The juice is
allowed to stand till all the air has escaped, which will take about
half an hour. The level of the juice will have sunk below the mark
and must be filled up again with water added from a litre flask. The
volume of water necessary for making up for the decrease in volume
owing to the escaped gas represents the scum correction for the
measuring tank.

Determination of the Weight by Actual Weighing.—The
weight of juice ascertained by the weighing machines is decreased by
the amount representing the correction for the dirt. This correction is
checked and established a few times during the grinding season and
applied to the figure of the weight once a day.

Determination of the Weight of the Juice by Measuring.—
The correction for the dirt and for the occluded gases is applied once
for all to the volume of the measuring tanks. These are controlled
with water, as described on page 93, and the volume of dirt and gases
ascertained now and then and accounted for at once, so that the volume
of the measuring tanks is recorded as “mnet volume” with the two
corrections already applied.

ExaMmpLE :

Suppose the volume of the tank as ascertained with water to be
1006-7 litres, the volume of the dirt found on determination to be 94 c.c.
per litre, and the amount of water to be added to the juice after the
air bubbles have escaped to be 116 litres, the net content of the tank is
10067 — (94 + 11-6) = 985-7 litres.

From this net volume the weight of the juice is calculated as
follows :—
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Every hour the temperature and the Brix of the measured juice
are ascertained and the latter corrected to the normal temperature of
17-5°C by the aid of Stammer’s Tables (see pages 108-120). At the end
of the day the average Brix and the average temperature are calculated
by adding all the values of the 24 determinations for the Brix and
also those for the temperature, and dividing the sum by 24 (or in case’
of fewer observations, by their actual lesser number). The average
figure for the Brix degrees at 17:5°C is converted to the actual one
at the average temperature determined, by application of the same
correction from Stammer’s Correction Tables (page 21); and from that
figure the real specific gravity of the juice at the moment of its being
measured is found from the Tables at pages 108-120. This represents
the actual specific gravity of the juice at the temperature of its being
measured but free from dirt and from air. When multiplying this
value by that of the net volume in litres of the tanks filled, we obtain
the real weight of the juice in kg., which may be converted into 1bs.,
piculs, tons, or whatever standard of weight is desired.

ExAMPLE :
Ner Vorume or Juick 1n 24 Hours: 751,482 LirTrws.

Readings of y Corrected Readings of Corrected
Brix Temperature degrees Brix Temperature degrees
Hydrometer. 20, Brix. Hydrometer. SIC. Brix.
16°5 L 33 e 17-60 168 e 32 A 17-83
169 &l 32 ot 17-93 165 & 31 % 17-45
16-4 i 33 B 17-50
172 bl 30 . 18-07 15-3 Sl 32 A% 16-33
g Lk B L rteg RSN 580 e | 18°07
17008y i8] o 17-95
QiaeOira e MG Sl 1 168, T e b L Tk (D (SR g 1795
164 .. 30 .. 1727 A R T 1818
16-6 b 29 58 17-38
15-9 . 30 i 16-77 16:8 0 30 o 17-67
158 A 392 Ly’ 16:83 16:7 . 31 o, 1765
16-9 na 32 £ 17-93
AP N4 T 00 L i IR0 164 .. 82 .. 1743
166 A 34 i 1777 oedioy CEULEN
17-0 ad 33 5 1810 754 421-93
Average Vsl I SR T8 g 17:6%

Corrected to actual degrees Brix .. = 17-57 — 0'99 = 16°68,
corresponding to 106819 specific gravity.
751,482 litres of juice, specific gravity 1:06819 = 802,726 kg.
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Filter=press Cake.

The best method of weighing the filter-press cake is by means of
a small weighbridge with a registering appliance. The cake is
carried in cars, by which it is removed from the factory over the
weighbridge, while the tare of the empty cars is recorded on their
return. The difference between the two weighings represents the
weight of the cake. If the filter-press cakes are not muddy, but hard,
so that they do not adhere to the cars, the previously ascertained tare
of the empty waggons may be subtracted from that of the filled ones,
but in this operation the value must be controlled now and then by
weighing.

Final Molasses.

The quantity of final molasses can only be ascertained in a reliable
manner by direct weighing. Measuring gives rise to inaccurate figures,
owing to the presence of occluded air or gas, and the difficulty of
emptying the tanks completely after each filling.

The molasses is weighed on scales carrying an iron tank which
is weighed when full of molasses, then drained through a hole at the
bottom and weighed when empty again, so as to find the exact weight
of the molasses discharged.

The scales on which the molasses is weighed should be of consider-
able capacity, in order to reduce the number of weighings as much as
possible.

Sugar Produced.

The actual weight of the sugar produced should be entered in the
books ; but it is not always the same weight as that of the sugar
delivered. The allowance of sugar consumed by the employees and
workmen at the factory must be recorded just as well as the sugar sold,
while the customary ““overweight’’ accorded to purchasers needs also to
be carried into account here. For these reasons the weight of sugar
actually produced will be more than that on which payment is received.
The sugars should be weighed with their packages on accurate scales,
and the tare of the packages be subtracted from the gross weight.
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II. WEIGHTS THAT ARE CALCULATED.

Cane.

Although the weight of the cane is ascertained on the weigh-
bridge, we require to calculate the weight of the cane crushed in a
certain period, because not all of the cane entering the factory yard is
worked up by the end of a given time.

In some countries the cane is weighed again a moment previous to
its being crushed, and in that case the weight of the cane crushed is
recorded directly. In other places, however, the cane is weighed on
arrival, and at the end of a period some of it is still lying in the yard.
In order to find the weight of cane crushed during, say, a fortnight or
‘a month, the weight of the cane entered into the factory yard during
that time is augmented with the stock of cane present at the beginning
of the period and diminished by the stock still lying there at the end.
These stocks are taken at a guess and, as their quality is com-
paratively small when compared with the huge amount of cane worked
up in that length of time, small discrepancies between the estimated
weight and the actual one are of so little importance that they can be
neglected.

But if it is desired to know the weight of cane crushed during
24 hours, this method is much too inaccurate, since here the disproportion
between the weight of cane crushed and that in stock is not so great,
and even small variations in our guesswork are much too serious to
allow one to follow any such rough and ready method with accuracy.

The better way to find the approximate weight of cane crushed
during one day is discussed-on page 78.

Bagasse.

The weight of the bagasse is very seldom ascertained directly,
although very convenient automatic weighing appliances are in
existence.

As a rule, the weight of the bagasse is found by subtracting the
weight of the raw juice from the sum of the weights of cane and
maceration water.* ;

* When sweet-waters are used for maceration the quantity of these must also be accounted for.
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This method of reckoning implies the supposition that no notable
amount of water is evaporated during the milling process ; and for this
reason, and also with a view to an exact Welghmg or measuring of the
maceration water, the use of water at ordinary temperature is desirable.

Careful investigations* have shown that the extraction does not
differ whether hot or cold maceration water is used in the milling work,
and since the use of cold water helps towards the establishment of a
reliable control, it is preferable to make use of water at ordinary
temperature which does not evaporate perceptibly during the milling,
the quantity of which can be carefully ascertained.

Polarization lost in the Bagasse.—The total amount of polari-
zation lost in the bagasse is found by multiplying the weight of the
bagasse by its percentage of polarization and dividing by 100.

Fibre in Bagasse.—The weight of the bagasse multiplied by the
percentage of fibre ascertained in this product during the run and
divided by 100 yields the total amount of fibre in the bagasse.

Raw Juice.

Dry Substance in Raw Juice.—The weight of the raw juice
multiplied by the average degrees Brix, or dry substance content, of
the raw juice during the run and divided by 100 constitutes the total
amount of dry substance entered into the factory in the raw juice.

Polarization of Raw Juice.—The weight of the raw juice multi-
plied by the average polarization of the raw juice during the run
and divided by 100 constitutes the total amount of polarization entered
into the factory in the raw juice.

Sucrose in Raw Juice.—The weight of the raw juice multiplied
by the average sucrose content of the raw juice during the run and
divided by 100 constitutes the total amount of sucrose entered into
the factory in the raw juice.

Available Sugar to be expected from the Raw Juice.—After
a series of experiments made in well-equipped cane sugar factories, it
has become evident that the raw sugar, basis 96° polarization, obtained
in regular working can be represented by the formula:

40
Q. P. of Raw Juice

Available sugar = polarization in raw juice x 1-4

* See H. C. Prinsen Geerligs, ‘‘Cane Sugar and its Manufacture,” page 103.
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TABLE SHOWING THE VALUE OF THE FAcCTOR, (1'4 — 53%—— % 100, ¥or

EVERY QUOTIENT OF PURITY OF THE RAW JUICE BETWEEN 77 AND 93.

77 |88:05| 881 |88-2 |8825|883 |884 |8845|885 |886 |8865
78 | 887 | 888 |8885|889 |890 |89:05|891 |8915|89-25] 893
79 | 89-35{89'4 (895 |895 [896 |897 |89:75|898 |8985]|8995
80 |90°0 |90°05|90-1 [90-2 |[90-25|90'3 | 9035|904 |[905 |9055
81 | 906 |907 |9075|908 |9085|909 |91-0 |910591'1 |[91-15
82 (912 |91-3 {91-3 [91'4 [91-45]{91'5 |916 |916 |917 |91'75
83 |[91-8 (919 [91'9 [92:0 |92:0 921 |92:15|922 |92:3 | 923
84 (924 |924 |925 |92:5592:6 |92:7 |92:7 |92'8 |92:8 |929
85 |929 |930 |9305|931 [932 [932 |933 933 |934 |934
86 |935 (935 (936 |936 [9375|957<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>