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The quality of commercial beet sugar generally has improved during 
th e past 25 year s. T he improvemen t is most marked in respect to color, 
solution color, and ash content. Many factors, no doubt, have contributed 
to this improvement but the most important one is, probably, th e practice 
of bo iling higher purity pans. 

Undoubtedly the odor of beet sugar has also been red uced during the 
past 25 years but since we have no absolute measure of odor the degree 
of improvement can only be conjectured. One's memory of an odor is 
very unreliable. 

During the J954 campaign, a prelimin ary survey was made to get some 
" leads" on factors affecting odor in white sugar. The problem was found 
to be illusive. In some instances, treatment o f centrifuga l wash water ap­
peared to ca use improvement. In other cases water treatmen t was without 
effect. Similarly, such diverse factors as weed roots, excess ive amount of 
beet tops, badly deteriorated beets the venting of evaporators, and the wash­
ing oE high raw suga r were investigated. Conflicting evidence was obta ined . 

Perhaps the most definite information obtained in a 1954 survey was 
on the subj ect oE lime addi tion. In most, but not al l cases studi ed , the odor 
of sugar from Steffen factories was found to be lower than that of sugar 
from the non-Steffen factori es. Inasmuch as the lime additi on at the Steffen 
factories is nearly double that at the regular bee t houses, this would appear 
to be ev idence that higher lime addition is effeClive in reducing sugar odor. 

During the 1955 ca mpa ign , a planned stu dy of the more promising ...p 
leads uncovered in the 1954 survey was made. In this study the following 
factors were studi ed: 

I . Centrifugal wash water treatment. 
(a) Untreated, (b) treated with ion excha nge resin, 
(c) treated with carbon. 

2. Washing high raw sugar. 

3. "'Tashing low raw sugar. 
(a) R eturn of low raw sugar to first carbonation. 
(b) Return of low raw sugar to high raw pans. 
(c) Return of low raw sugar to whi te pans. 

4. High lime additions (at two Non-Steffen factor ies) . 

5. Higher purity pans. 

6. Primary sources 'of factory water. 

7. Miscella neous sources of odors-dust boxes, sumps, etc. 
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In order to compare sugar samples for odor it was necessary to set up 
standards. These were arbi trarily selected sugars believed to cover the 
range of odors which might be exp ected. The number of standards was 
subsequently reduced to two. A panel of testers from the research la boratory 
was able to differentiate between these standards. It was also able to score 
a large number of selected samples with reasonable agreement. Later all 
factory chief chemists were given an opportunity to tes t the procedure and 
to rate the same samples. Again, agreement was good. The procedure was 
simple. The samples were placed in clean, one-quart jars. Odor compari­
sons were made at about 30° C. 

Treatment of centrifugal wash wa ter with a cation exchanger resin 
or a mixed bed exchanger, followed by treatment with a granular carbon, 
usually caused a reduction in the odor of the water. This was particularly 
noticeable in the case of third and fourth evaporator body drips when the 
odor of the untreated water was distinct. In other cases the effect of treat­
ment was less prounounced. Treatment of city water, which is commonly 
used for centrifugal wash, with mixed bed ion exchanger and granular 
carbon also reduced the odor but to a lesser degree. 

In laboratory tests, factory massecuites were centrifuged and washed 
with treated and untreated water. In one series of tes ts the odor of the 
sugar was reduced by washing with treated water. In all other tests, the 
effects were too small to be measured with certainty. 

Faciliti es for treating centrifugal wash water with cation exchange resin 
are available at three factori es. At these factori es the sources of the water 
are the third and fourth evaporator drips. Tests were made in which all 
the sugar produced during two consecutive days was washed with untrea ted 
water. Samples of sugar were taken during the second day of the test for 
comparison with sugars washed with treated water. Differences in odor of 
sugars washed with treated water and those washed with untreated water 
were too slight to measure. 

In the preliminary survey of 1954, it was noted that high raw sugar 
carried a heavy odor and th at this odor could be markedly reduced by 
adequate ·washing. Some work was done at the cOlIunencement of cam­
paign in 1955 to determine the proper amount of wash water to· use to 
reduce the odor to tolerable levels. It was found that, in general, about 
eight quarts of water are adequate. Actually the odor leve l of the high raw 
with this amount of wash water was only slightly higher than that of white 
sugar. 

Similarly, the effect of washing low raw sugar on odor was determined . 
No attempt was made to reduce the odor of the low r aw sugar to that of 
the washed high raw. About two quarts p er machine were found sufficient 
to remove most of the molasses odor. 

Al! of the washed high raw sugar was returned to standard liquor, 
that is to thick juice and melted sugar. Because of suIEate problems, it 
was found inexpedient to return all of the washed low raw sugar to standard 
liquor. During the tv;o-week test period only about 35 p ercent was added 
to standard liquor, the remainder returning to first carbonation. Sugar 
produced during these test periods was compared with sugar produced 
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during p eriods in which the high and low raw sugars were not washed with 
optimal amounts of water. No measurable improvement in the odor of 
the sugar was obtained. 

At two non·Steffen fac tori es chosen because they represented two ex­
tI'emes of beet purities, the lime addition was varied over comparatively 
wide limits. At factory E which normally uses 1.5 to 1.7 percent CaO o n 
beets, the lime addition was ra ised during' two two-week periods to 2.17. 
At factory A which normally uses 1.35 to 1.4 percent lime on beets, the lime 
addition was increased to 1.80 percent. At neither factory was the odor of 
white sugar significa ntly improved by the larger lime addition. 

An attempt was made at one factory to determine. the effect of boiling 
higher purity white pans on the odor of the sugars. Because of the ab­
normally low purity beets encountered during this campaign, it was found 
impossible to maintain slicing capacity and hold white pans as high as was 
desired. H owever, during a brief p eriod when the purities were held some­
what higher than normal, the sugar produced showed only trivial improve­
ment. 

Investigation of factory water supplies with respect to odor disclosed 
that at two factories the factory water supplies did, indeed, carry consider­
able odor. Odor of sugar procluced at these factories was not higher than 
that of other comparable factories. 

Other miscellaneous possible sources of odor were investigated. Sumps 
occasionally showed some odor. Dust boxes and melters were surprisingly 
free of odor this year. 

The results of th e sp ecial study appear to be essentially nega tive. A 
reason for this li es in the fact that the entire level of odor is lower in 1955 
than it was in 1954 and probabl y lower than in several years. T able I shows 
a comparison between the odor in white sugar produced in 1954 and in 
those produced in 1955. The numerical values are arbitrary but should 
indicate factu ally the true difference. 

Table I.-Comparison of Odor in White Sugar Produced in 1954 and- 1955. 

Odor Odor 
Factory Factory 

(non-Ste((en) 1955 1954 (Steffen) 1955 1954 

A 0.7 3.0 J 0.6 2.0 

B 0.7 4.0 K 0.9 1. 3 

C 0.5 1.0 L ].j 5.0 

D 0.6 2.3 M 1.3 2.0 

E 0. '\ 2.0 N 1.0 1.3 

F 0.6 2.0 Q 1.1 2.0 

G 0.8 2.0 

H 0.7 3.3 

I U.8 2.0 
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It is difficult to acco unt for the gr eat differences in th e odor level in 
th e two years. Bee t puri ties were ge nerally lower in 1955 than in 1954. 
Sugar content was also lower in 1955. Topping of bee ts was probably neither 
better nor worse in 1955 tha n in 1954. There was littl e evidence o f serious 
deteriora tion o f beets in piles in either year. Because of the low purity of 
beets, more high purity sugar had to be introduced in white pans to main­
ta in normal white p an purities. This may have had the effect of redu cing 
the concentration o f odor bearing substances in the white pans. One ob­
servation whi ch is worthy o f note is that in spite o f generall y low beet puri­
ties, sugar quality as m easured by co lor and solution color seemed easier to 
ma intain than u su al. 


