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Controlled Cane Washing Losses -
Using the Heat Treating Box 

The above experiments employing the cane preparation 
index tumbler are suitable for determining the washing losses 
for small billets. For determining the washing losses for whole 
stalks of cane a much larger container is required for washing. 
A suitable container was found to be the heat treating box 
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Figure 11. Average washing losses for washed whole stalk using 
heat-treating box versus time. 
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Figure 12. Washing losses for billets using heat-treating box versus time. 

located at the Sugar Station in St. Gabriel. This heat treating 
box is fitted with an inner perforated container to hold the 
cane samples. The inner container can be lowered into and 
raised out of the heat treating box using the ovethead crane. 
When the heat treating box is filled with water, cane washing 
can be simulated by placing cane (whole stalks or billets) in the 
inner container and repeatedly lowering and raising the cane 
container into and out of the heat treating box. 

The heat treating box was used to conduct washing loss tests 
on both whole stalks and billets. As in the case of the tests 
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Figure 13. Washing losses for whole stalk, knifed cane and average bil
lets 

conducted using the preparation index equipment, the water 
in the tank was sampled at various time increments to permit 
calculation of the time dependence of the washing losses. 

Figures 11 and 12 show the washing losses (lb pol/ton cane) 
for commercial deliveries of both billets and whole stalk cane. 
Note that the billet washing test was conducted for only 15 
minutes, while for the whole stalk cane the test duration was 
60 minutes. Figure 11 depicts the washing losses for the 
whole stalk cane, while Figure 12 shows the washing losses for 
the billet cane test. 

Note that for the whole stalk cane the washing losses did 
not exceed 2 lb pol/ton cane even when the washing time was 
60 minutes. By contrast, the washing losses for the billets 
approached 8 lb pol/ton cane after washing for 15 minutes. 
For both washing tests, the majority of the final pol losses were 
achieved in the first 10 minutes of washing. 
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Figure 13 compares cane washing losses for whole stalk 
cane, clean cut billets using a cane knife, and cane billets from 
a commercial delivery. After one hour of washing, whole stalk 
cane pol losses were 1.65 lb pol/ton cane. For cleanly cut cane 
billets, the washing losses after an hour were about 5 lb 
pol/ton cane. However, for machine cut cane billets of the 
same length as the cleanly cut cane billets, the pol losses on 
washing for one hour were about 9.4 lb pol/ton cane. 

These results indicate that prolonged washing of whole stalk 
cane results in relatively minor sugar losses, while commercial 
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Figure 14. Incoming and outgoing sugar concentrations in cane wash 
water. 

billet cane deliveries suffer substantial sugar losses on washing 
for one hour. The fact that clean cut billets suffer only half the 
pol washing losses compared to combine cut billets emphasizes 
the importance of changing rhe cutter blades on combine har
vesters at the frequency recommended by the harvester manu
facturer. 

Sugar Content of Incoming and 
Outgoing Cane Wash Water 

The cane wash water entering and leaving the cane washing 
tables of 17 factories (74 tests) was sampled several times dur
ing the test period. 

The actual sugar concentration in the incoming and outgo
ing wash water streams is shown in Figure 14. The incoming 
level of sugar varied from 0 to 3300 ppm and averaged 355 
ppm. The level of sugar in the cane wash water leaving the 
washing tables varied from 216 to 6170 ppm and averaged 
1793 ppm of sugat. 

Most of the measured sugar concentrations in the cane wash 
water can be determined using a polariscope that displays 2 
decimal points. A direct pol reading of 0.01 using the 200 
mm polariscope tube represents 26 ppm of sucrose. For most 
factories this level of accuracy would be sufficient for routine 

cane washing loss measurements. However, for these tests, the 
phenol-sulfuric acid method was used. Dubois et al (1956) 
report an overall accuracy of + 2% for the phenol-sulfuric acid 
method. A standard curve using sucrose was plotted giving an 
r=0.9995 (or an error of + 2%) . 

Cane Washing Sugar Losses, 
lb pol/ton cane 

Cabrer, Thillet and Clinchard (1967) reported sugar loss 
due to washing cane at Central Cortada, Puerto Rico amount
ed to 8.3 lb sugar/1000 gal. wash water (or 0.006 lb sugar/ton 
cane). Pinto and Brieger (1974) of Brazil observed 3-4% 
sugar losses on washing burnt whole stalk cane. Mauritius 
experimented with cane washing during the 1977 and 1978 
crops (Vignes 1980) and reported sucrose losses averaging 
2.24 and 3.04 lb/ton cane, respectively. More recently Clarke 
(1990) gave values of 1.2 lb sucrose/ron cane and up to 5 lb 
sucrose/ton cane for tests conducted on whole stalk cane in 
Louisiana. Clarke (1989) had previously reported 3.1 lb 
sucrose/ton cane. Kampen and Tan (1996) in Louisiana 
reported washing losses between 0.38-6.40 lb sucrose/ton cane 
for billet cane, 0.23-4.31 lb/ton cane for whole stalk and later 
revised the losses to vary from 0 to 15 lb sucrose/ton cane 
overall. 

For results reported in this paper, the quantity of sugar lost 
(lb/hr) in the cane wash water can be determined by multi-
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Figure 15. Cane wash water losses for all types of cane washing equipment. 

plying the quantity of wash water used by the increase in its 
sugar content. Since each gpm of water represents a flow rate 
of 500 lb/hr, the quantity of sugar lost is given by: 

Sugar lost, lb/hour = 
Wash Water gpm x 500 x (Incoming sugar ppm - Outgoing sugar ppm) 

1,000,000 
The quantity of sugar lost per ton of cane can be deter

mined by dividing the hourly sugar loss, by the hourly grind
ing rare in tons cane per hour. 
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Figure 16. Cane wash water losses for single deck tables. 

This method was used to determine the sugar losses per ton 
of cane washed. The results for 54 such tests are shown in 
Figure 15. For data gathered in 1998 and 1999, the cane wash 
water flow rate was assumed to be the same as the rated capac
ity of the cane wash water pumps. The 2000 cane wash water 
flows were obtained using a Polysonics Doppler flow meter. 
This meter indicated that at two factories the measured water 
flow was substantially lower than the rated pump capacity. As 

a result, data previously gathered in 1998 and 1999 for these 
two factories was excluded. At one factory where the cane 
wash water leaving the washing table could be collected in a 
tank and accurately measured, it was found that the flow 
meter indicated substantially less flow (one third) than was 
actually physically measured. The average pol losses for all 54 
of these tests indicated about 6.3 lb pol lost per ton of cane as 
shown in Figure 15. 
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Figure 17. Cane wash water losses for dual deck tables. 
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The accuracy of the calculated commercial scale sugar wash
ing losses depends on the accuracy of the grinding rate and on 
the accuracy of the wash water flow as well as on any sugar 
degradation that takes place in the washing operation. The 
grinding rate accuracy for the duration of the test is probably 
about +/- 10%. The cane wash water flow rate indicated by 
the Doppler flow meter averaged 30% less than the rated 
capacity of the cane wash water pumps in operation. The 
sugar losses calculated for commercial operations determined 
by the phenol sulfuric acid method agreed very well (+/- 5%) 
with limited parallel determinations using both pol and true 
sucrose (HPLC) figures, indicating that sucrose destruction at 
the wash table was not significant. It should be noted that the 
phenol sulfuric acid method detects sucrose, invert sugars, 
dextran and polysaccharides. 

The sugar losses associated with different types of cane 
washing equipment can be obtained from the data in Figure 
15, by extracting the data applicable to single deck tables, dual 
deck tables, and the washing drum. 

The data for single deck washing tables is shown in 
Figure 16. The washing losses for single deck tables varied 
from 1.4 to 14.4 lb pol/ton cane with an average of 6.5 lb 
pol/ton cane. If the two factories with the inflated cane wash 
water flows were included, the sugar losses would vary from 
1.4 to 18.9 and average 6.9 lb pol/ton cane. 

Fot dual deck tables (7 tests) the cane washing losses, shown 
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Figure I 8. Cane wash water losses for washing drum. 

in Figure 17, varied from 2.4 to 10.2 lb pol/ton cane and aver
aged 5.2 lb pol/ton cane. 

In the case of the washing drum located at one factory, 11 
tests indicated washing losses of 4.5 to 8.0 lb pol/ton with an 
average of 6 lb pol/ton cane. These results are shown in Figure 

Editor's Note: Part 3 of "Cane Washing Losses" will appear 
in the November 2004 issue of Sugar Journal. 

Stork Veco has amassed considerable 
experience producing high quality electro-
formed screens for continuous centrifuges. 
This experience was used to develop a 
sugar screen with superior properties: 
the high open area VecoFlux screen. 
Besides the excellent features of our 
standard screens, such as conical holes to 
reduce blinding and clogging, the VecoFlux 
screen has additional advantages. 

The VecoFlux screen: 
• Has a much higher open area for more 
throughput. 
• Is available with smaller slots for 
capturing even the tiniest sugar crystals. 
• Is thicker. 
Your choice of VecoFlux results in molasses 
purity decrease and longer screen life to 
maximize your results. 

Maximum crystal separation 

Stork Veco B.V. • P.O. Box 10 6960 AA Eerbeek • The Netherlands • Phone +31 313 672 911 • Telefax +31 313 672 900 • e-mail: info.veco@stork.corr 
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