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Abstract 

The analysis of final molasscs for dctcrmination of target 
purity dil'l'crcncc (TPD) involves a tedious ashing method 
(sulphatcd ash) which requires the use of sulphuric acid, a 
corrosive and cnvironmcntally hazardous chemical. An 
investigation was undertaken to determine whcthcr the ash 
% measured via a conductivity method (conductivity ash) 
could replace sulphated ash in the TPD calculation. A com- 
parison ol' the weekly molasses ( 1997- 1998 season) sulphat- 
cd and conductivity ash results showcd that the mean 
absolute diffcrcncc in ash ?h lhr all the mills studied was 
0,459'0. The ash difl'crcnccs did not af'cct the TPD results to 
the same extent, and the mean absolute difference in  TPD 
based on sulphatcd and conductivity ash respectively was 
0,19. 

Introduction 

As part of the continuing el'hrt t o  eliminate thc use of sul- 
phuric acid, a respiratory irritant (Hill, 1992) and environ- 
lnelitally hazardous chemical that contributes to air pollu- 
tion, conductivity lncthods for determining the ash % in 
molasscs wet-c evaluated lhr the South African industry. 
ICUMSA studies have shown that good agrccmcnt exists 
between the clcc~romctric (ICUMSA conductivity ash) and 
gravirnctric (ICUMSA sulphated ash) measurement of ash in  
molasses (Dc Villicrs, 1982). 

The aim ol'this investigation was two-fold: 
to dctcrminc the correlation between the ICUMSA (Anon, 
1994) or SMRI (Anon, 1985) conductivity ash and the 
SMRI sulphatcd ash methods of measuring the ash 5% 
molasses 
to investigate how the use of an ash %I ~nolasscs detel-- 
mined via a conductivity, as opposed to a gravirnctric 
rncasurcmcnt, afl'cctcd the TPD rcsults. 

Procedure 

Pclrt I :  A corrrl~rri.sorr of the ICUMSA [GS1/.3/4/7/8- 131 
rrrrr l  SMRI [TM010] cotid~lctivitj. ash riretlrods wit11 tlie 
SMRI /TM057/ ,sirlplicrterl rrslr rrietliod 
In an  initial study ca. 2 1 wcckly molasses samples fro~u five 
mil Is, rcprcscnting thc geographical rcgions of South Africa 
for the last six months of the 1996-97 season, were analysed 
according to thc ICUMSA and SMRI conductivity ash 
methods. Thc samplcs wcrc slorcd i n  a cold room and 

analysed at three monthly intervals. The ash % molasses 
obtained I'rom the respective conductivity ash methods were 
then compared with the results of the weekly sulphated ash 
analyses. 

SMRI .sull)lzated rzslz rnetl~od , f i r  riio1asse.s [TM057] 
(Anon, 1996): The molasscs samplc (4-+0,2 g) is weighed 
into a crucible and placed on a watcr bath (ca. S minutes) 
prior to the addition of 2-3 ml concentrated sulphuric 
acid. After the samplc has been carbonised on a Bunsen 
burner it is incinerated at 650+2SnC for one hour, cooled 
and a lbw drops of sulphuric acid added. The sample is 
heated on a Bunsen burner until no fumes are visible and 
incinerated at 650+2S°C for a further two hours. The sul- 
phated ash %I molasses is determined gravimetrically. 
SMRI corrd~rctivity rlslz metlzod fo r  riiolasses [TMOIO] 
(Anon, 1996): A solution is PI-epared by dissolving the 
molasscs samplc (2&0,2 g) in a 200 ml volumetric flask 
using dcioniscd watcr. The conductivity of the sample is 
rccordcd at 20°C and convcrtcd to a conductivity ash 
rcsult, which closely corresponds to the sulphated ash 
result, according to the equation developed by Matthesius 
and Mellct ( l  976): 

Conductivity ash 5% niolasses = 8,4xI04xC + 0,8 
where: 

C = thc spccific conductancc (PS) of the sample, i.e. Csnmple - Cwater. 

ICUMSA corirluctivity as11 rnetlzod  for nzolasses, raw 
s~rgrli; juice crrrd syrilp [GS 1/3/4/7/8- 131 (Anon, 1994): A 
solution is prepared by dissolving the molasses sample 
(0,25 g) in  a 100 ml volunictric flask using deionised 
water. The conductivity of the sample is recorded at 
20-+0,2"C and converted to conductivity ash, using the 
equation developed by ICUMSA (De Villiers, 1982). This 
equation was dcrived using the results obtained from a 
study i n  which 14 laboratories analysed four beet and two 
cane molasscs samples. 

Conductivity ash O/n = ( 16,2+0,36D)x l O'xCxf 
whcrc: 
D = dry substance concentration ol the solution tested in 

g/I 00 ml, e.g. for 0,2S g/ l00 ml and dry substance 
content of 80 g11 00 g; D = 0,8x0,25 = 0,20 g11 00 ml 

S = mass of sample (g) in l00 ml 
f = d~lution factor of the solution rclative to S g1100 ml, 

i.e. f = 5/S 
C = the specific conductance (PS) of the sample, i.e. 

C\'llllll~C - C\VdtCI. 














