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Abstract

Performance, throughput and other relevant aspects of the sugar
industries in Southern Africa are presented, compared and dis-
cussed.  Data from South Africa, Malawi, Swaziland and Zimba-
bwe have been used; in addition some results from Mauritius
and from Reunion have been included.  The cane crop, factory
performance and sugar quality are discussed in some detail.
Generally, the season in South Africa has been a good one.

Cane Crop

Cane varieties

As is usual in this review, a number of Tables (B1 to J) are
included, at the end of the paper.  Most of the tables give de-
tailed information on cane and sugar quality, throughput, per-
formances and other operational parameters.  Data from South
Africa, Swaziland, Malawi and Zimbabwe are given.

Rainfall and varietal distributions are covered in Table G, while
transport is detailed in Table H.

The varietal distribution in South Africa is shown in Table 1.

Thus, about 75% of the cane crushed is of a known variety.  The
effect of cane variety on factors which influence processing at
the sugar factories is being investigated at the Sugar Milling
Research Institute (SMRI) (Naidoo and Lionnet, 2000).  This
work has been used to estimate  the impact of the varietal distri-
bution on such parameters as colour, ash, gums and phosphate
in mixed juice.  The procedure used, using colour as example, is
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as follows.  The colour for each variety is known from the re-
sults obtained by Naidoo and Lionnet; the percentages, by mass,
of each variety crushed during the season are also known.  It is
thus possible to calculate a “weighted average” for colour:

Variety Colour % Crush

N12 14924     21.2 316389

N19  7704     13.7 105545

 -      -        -      -

-      -        -      -

 -      -        -      -

 -      -        -      -

N25 21086      1.9 40063

     73.7 872629

and the average colour for the season would be 872629/73.7, or
11840.   All the results are  in Table 2.

The concentrations calculated in Table 2 apply to cane itself
and not to juice, and it is assumed that extraction does not have
a very large effect.  The only value in Table 2 which can be
checked is the soluble ash, since mixed juice is analysed for ash.
The value for ash % brix in mixed juice for the 1999/2000 season
is 3.6% which agrees reasonably well with that in Table 2, par-
ticularly since the latter applies to clean stalks.  If it is assumed
that the other values are meaningful then the following com-
ments may be made:

l A mixed juice colour of 12000 is lower than has been found in
the colour surveys done at factories.  Usually, mixed juice
colour is around 20 000 units.  This must reflect the large
impact of tops and particularly of trash on colour.

Variety Percent of total crush 

N12 21.2

NCo 376 16.0

N19 13.7

N14 9.4

N16 6.3

N17 2.4

N25 1.9

Others/mixed/unknown  25.2

Table 1. Cane varieties in South Africa.

Parameter Concentration in mixed juice based  

on varietal distribution 

Colour 11 840 ICUMSA units 

Soluble ash 3.4 % on brix 

Gums 8300 mg/kg brix 

Inorganic phosphate 1400 mg/kg brix 

Table 2. Average concentration in mixed juice weigh ed by
varietal distribution.
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l The level of gums is not out of line with that found in mixed
juice or DAC extracts, with fresh cane.  When cane deterio-
ration has occurred, gums concentrations increase to well
above 15000 mg/kg brix.

l Based on phosphate levels given in the literature as neces-
sary for good clarification, namely 1900 to 2300 mg/kg brix,
the value found in Table 2 is low.  It would be interesting to
try  to confirm this observation.

Burning

In South Africa 89.6% of the cane crushed was burnt.  Eight
factories received 99 to 100% of their cane as burnt.  The low-
est burnt percentage, at DL, was 71.4%.

Cane Quality

Cane quality in the region, including Mauritius and Reunion
for the 1999-2000 season, is compared in Figure 1.  It should be
noted that all the values for Mauritius are for the 1998/99 sea-
son; this was a representative season for the island which suf-
fered a very severe drought during the 1999/2000 season.

In South Africa, cane quality has been good.  Some details are
shown in Table 3.

Table 3. Cane quality in South Africa.

Cane tonnage

The tonnages of cane crushed and averaged values of tons
cane per hour, in the region, are shown in Figure 2.

Figure 1. Cane quality in the region.

Ash % 

Cane 

ERC % 

Cane 

Sucrose % 

Cane 

MJ Sucrose 

Purity 

Lowest 

value 

0.96 

(UC)

11.08

(GH 2) 

13.00 (MS 1) 84.58 (MS 1) 

Highest 

value 

2.31 

(KM)

13.64

(ES)

15.38 (ES) 88.85 (EN) 

Ind. 

Average 

1.63 11.94 13.77 86.51

Figure 2. Cane tonnages and TCH in the region.
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In South Africa 21 223 089 tons of cane were crushed, a value
amongst the highest achieved, the record being 22 930 324
tons in 1998/99.

Sugar tonnage

Sugar tonnages, pol % sugar and cane to sugar ratio are shown,
for the region, in Figure 3.

In South Africa, 2 539 587 tons of sugar were produced, which
is close to the record production of 2 650 256 tons in 1998/99.

The cane/sugar ratio of 8.36 is the lowest value achieved in
South Africa according to available records.

Factory Performance

Length of the season

In South Africa, the season started on  16 March 1999 and
ended on  2 January 2000, with a length of 292 days.  The
longest period, in any one factory, was 284 days at PG (24
March 1999 to 2 January 2000), while the shortest was at MS,
with 213 days (13 April 1999 to 12 November 1999).

Lengths of seasons in the region are shown in Figure 4.

Time efficiencies

Time efficiencies in South Africa are improving, as seen in Fig-
ure 5.

The overall time efficiency (OTE) at 82.76% is the highest in the
last five seasons.

Extraction

Extractions and relevant information for the region are shown
in Figure 6.

In South Africa, the extraction of 97.93 is the highest since
1991, with KM reporting an excellent value of 98.65 (DW re-
ported 98.79, which is a record,  in 1991/92).  Moisture % ba-
gasse was 50.81, ranging from 45.18 to 52.73.

Clarification/filtration

The SMRI carried out data logging, at two factories, around
the clarification station.  pH, juice flow, temperatures and clear
juice turbidity were logged continuously over a number of days.
Tracer tests were also done.  The following points may be
made.

l The data logging showed that large variations do occur.
Mixed juice flow, for example, showed rapid variations of up
to ± 60%.  Pre-flash temperature showed short term varia-
tions of ± 4°C and limed juice pH fluctuated by ± 0.3 units.

l There were occurrences of serious carry-over in the clear
juice.

l The tracer tests showed anomalies in the distribution of
feed material to clarifier compartments.  Mud build-ups were
suspected.

Figure 3. Sugar production data for the region . Figure 4. Length of seasons.
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Laboratory work is being done at the SMRI to study basic
clarification chemistry, particularly as it applies to the clarifica-
tion of diffusion juice.  Milling and diffusion are simulated, in
the laboratory, using sub-samples of the same cane.  The raw
and clear juices and the mud produced during the laboratory
clarification are then analysed.  At this stage some clear differ-
ences are being seen between the milling and diffusion juices;
for example, the organic content of the mud from milling is
about 76% by mass, but only 57% with diffusion.

In the South African industry two factories, ML and MS, did
not produce any filter cake this season.  They successfully
routed all their clarifier muds to the diffuser.  There was no

Figure 5. Time account in South Africa. Figure 6. Extraction plant data .
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evidence of problems at the extraction plant, at the boilers, or
with undetermined loss.

Evaporation

Syrup brix in the region is shown in Figure 7.

Three falling film, tubular evaporators have operated success-
fully at PG, and juice distribution has been investigated.

Boiling house

Some data relevant to operations in the boiling house, for the
region, are given in Figure 8.

Centrifugals

Continuous centrifugals for A-massecuite have been investi-
gated under industrial conditions,  this season.  A joint project
between the Sugar Research Institute, in Australia, and the
SMRI involved tests with continuous centrifugals on A-
massecuite at DL.  The aim of the project was to improve purg-
ing and washing efficiencies.  The results are still being
assessed but it was found that massecuite quality, in terms of
viscosity, crystal size distribution, crystal content, etc., was an
important factor.  Obtaining VHP sugar quality without sacri-
ficing throughput appears to be the area requiring the most
work.

Investigations into A-molasses classification were also under-
taken.  A special sampling device was used to sample A-molas-
ses representatively from each of four periods during curing,
namely during charging (i.e. a nutsch type molasses), during

Figure 8. Data on massecuites for the region.

the water wash, during the steam wash, and finally during the
screen flush.  Brix, purities and viscosities for each of the four
types of molasses are shown in Table 4.

There is no doubt that the  molasses qualities are different.
Quantities were also estimated and it was found that classifica-
tion would be advantageous, if good separation of the four
streams is possible industrially.  This is being investigated and
practical problems have been encountered, which need more
attention.

In South Africa, the average A-massecuite exhaustion was 63.6,
with a range of 57.0 to 68.0.  The range is wide and must be
affected by back-end refining.  Volumes of massecuite, in m3

per ton brix in mixed juice, were 1.07, 0.39 and 0.27 for A-, B- and
C-massecuite, respectively.

Sampled 

during 

Brix 

(%)

Purity Viscosity (Pa.s at 

60°C)

Charge 80.2 71.4 0.8

Water wash 79.5 74.7 0.5

Steam wash 77.5 82.3 0.3

Screen flush 36.8 95.4 -

Table 4. A-molasses quality during purging.

Figure 7. Syrup brix .
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Recovery

Boiling house recovery (BHR) in South Africa has been high at
88.33.  Recovery and losses for the industry are shown in
Table 5.

Table 5. Recovery and losses for the season, in Sou th
Africa.

South African trends for BHR, loss of sucrose in final molas-
ses, and undetermined loss are shown in Figure 9.

Lowest and highest values for recovery parameters in South
Africa are shown in Table 6.

Table 6. Ranges of recovery/losses in South Africa.

Ranges are wide showing that there are possibilities for im-
provement.

The sucrose lost in final molasses remains the highest loss in
cane sugar factories.  Comparisons between cane sugar pro-

South African Industry 

1999 - 2000

BHR 88.33

Sucrose lost % sucrose in cane, in 

Bagasse 2.07

Filter cake 0.19

Final molasses 9.25

Undetermined 1.99

Figure 9. BHR and losses in South Africa.

Lowest Highest 

BHR 85.26 91.02

Loss in molasses 7.16 11.13

Undetermined loss 1.15 3.15

ducing countries become difficult when only pol based data
are available.  It has been well established that pol, as applied
to low purity products like final molasses, can be very mislead-
ing.  Thus, no comparisons for the region will be given, except
to show the pol purities of final molasses produced.  This is
done in Figure 10.

A concept that has been found useful in South Africa is that of
the molasses factor (MF), given by:

M F     
T ons sucrose  in   f ina l  m o lasses

T ons non sucrose in  m ixed   ju ice
=

-

MF is thus an indication of the melassigenic effect of the non-
sucrose in mixed juice.  It covers the effects of both the quality

1.7

1.8

1.9

2.0

2.1

2.2

2.3

U
nd

et
er

m
in

ed
 L

os
s

90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/2000
Season

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

12.5

M
ol

as
se

s 
Lo

ss

90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/2000

Season

85.0

85.5

86.0

86.5

87.0

87.5

88.0

88.5

89.0

B
oi

lin
g 

H
ou

se
 R

ec
ov

er
y

90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/2000

Season

Apparent purity Difference 

C-massecuite 54.4 -

Nutsch at pan drop 38.0 -16.4 

Nutsch after crystallisers 31.2 -6.8 

Nutsch after reheating 31.8 +0.6 

Final molasses 34.2 +2.4 

Table 7. Nutsch purity profile under South African
conditions.
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Figure 10. Pol purities of final molasses in the reg ion.

Figure 11. Molasses factor in South Africa .

Figure 12. TPD, final molasses at 85 brix % cane and
throughput of non-sucrose .

Pol (%) 99.41

Moisture (%) 0.11 

Colour 1473

Conductivity ash (%) 0.15 

Starch (mg/kg) 101

Moisture (%) 0.03

Colour 36

Table 8. VHP quality in South Africa.

Table 9 . Refined sugar quality.

3.5

4.0

4.5

5.0

5.5

6.0

T
P

D
 B

as
ed

 o
n 

M
ol

as
se

s

85/86 87/88 89/90 91/92 93/94 95/96 97/98 99/2000
Season

5.2

5.4

5.6

5.8

6.0

6.2

6.4

6.6

6.8

T
on

s 
no

n 
su

cr
os

e 
in

 M
J/

hr

85/86 87/88 89/90 91/92 93/94 95/96 97/98 99/2000
Season

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

F
in

al
 m

ol
as

se
s 

85
 b

rix
 %

 c
an

e

85/86 87/88 89/90 91/92 93/94 95/96 97/98 99/2000
Season

0.55

0.56

0.57

0.58

0.59

0.60

0.61

M
ol

as
se

s 
F

ac
to

r

85/86 87/88 89/90 91/92 93/94 95/96 97/98 99/2000
Season

25

30

35

40

45

M
ol

as
se

s 
P

ol
 P

ur
ity

S.Africa Malawi Swaziland Zimbabwe Reunion Mauritius

and of the quantity of the non-sucrose.  Trends in molasses
factor for the South African industry are shown in Figure 11.

There is clear evidence of increasing values as from 1989/90.
The parameters that affect the molasses factor include the tar-

get purity difference (TPD), the quantity of molasses, and the
throughput particularly at the low purity end of the boiling
house.  The trends in those three parameters are shown in
Figure 12.

TPD does show an increasing trend, from 1989/90 onwards.

The nutsch purity profiles across the back-end have always
been seen as a meaningful measure of exhaustion.  A typical
example from South African factories is given in Table 7.

Sugar Quality

The quality of the VHP sugar produced in South Africa is shown
in Table 8.  Refined sugar quality is given in Table 9.
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The low colour trend in refined sugar has continued, and VHP
colour, although not down to the levels found in the late eight-
ies (1200 - 1300) is well below the values found during the
droughts.
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