


Cnlibrrrtio~l of NIR 17olll1.il11eters 

For sucrose the angular rotation of polarised light (a) at a 
wavclcngth h (in pm) in relation to that of the same solution 
at 546,227 1 nrn (a546) is describecl by the following formu- 
l a: 

a~=a , , , / ( a , ,+  a ,  . h 2 + a , . h ' + a , . h " )  

a,, = -0,075047659 

For the Not-mal Sugar Solution (26 g to l00 cm') the correct 
valuc is thc wcll known: 

The result for the sugar solution is close to that found by 
Altenburg and Chou ( 199 1) and Paton et al. ( 1  993). 

So, to change over to the new procedure, the calibration has 
to be done with a new set point Ihr the quartz plate i n  sugar 
degrccs. The valid reading l'or 589,44 nm has to be multi- 
plied by 1,00 174 to get (he correct reading at 882,60 nm. The 
theoretical rcading of' a quartz i n  the NIR following the old 
procedure has to be multiplied by 1,00063 to get the correct 
reading following the new procedure. 

It has to be kept in  mind that both the old and new calibra- 
tion procedures lead to reproducible results. Any contract 
based on the old procedure can stay as i t  is. The only objec- 
tive in  setting a new procedure is that it is closer to the defi- 
nrtton. as the Normal Sugar Solution will show 100,OOOZ in 
a NIR polarimeter calibrated using the new procedure. 

Again, there is no diffcrence between the new formula and 
the old i n  thc visible region, but in  the NIR region the values 
arc: 

a(882,60 nm, old) = 14,844" 

a(882,60 nm, new) = 14,836" 

This is a difference ol' 0,06%. 

The change with the temperature is slightly highcr in  the 
NIR region than in  the visible: 

The validity range of thcsc new formulae for practical 
polat-imetry is 540 to 900 nm. 

Q~i(zrtz rvedgo .sc~cllnririieter 
Quartz wedge succharimetet-S have been well established in  
the sugar industl-y fot- dccadcs. The spectal advantage is that 
these instruments, in  contrast to all other polarimeters, do 
not nccd regular tc-calibration. Today, quartz wedge saccha- 
rinictcrs arc available not only for the wcll known yellow 
wavclcngth, but also for the NIR (882,60 n~ii). 

In~l~licntiorls for tlze crrlibt.rrtiorl 
The calibration procedures for all polarimeters using visible 
wavelengths do not have to be changed. The changcs only 
apply to polarimeters working in thc NIR. If a quartz plate of 
100,OOOZ at 589,44 nrn (the standard wavelength for 
polarimctcrs) and a Normal Sugar Solution are measured in 
a stanclard polarimeter and in  a NIR polarimeter calibrated 
using the old and thc new procedures I-espectivcly. the rcad- 
ings will be as follows: 

589,44 nln 882,60 n m  882,60 nm 

old lormula new tormulu 

 quart^ Plde  100,00 "Z 100,l 1 "Z 100,17 "Z 

Normal Sugar Solut~on 100,00 "Z 999.1 "2 100,00 "Z 

For mcasurelnents of sarnples such as first expressed juices 
or raw sugar wlutions these will bc a slight difference 
bctween the visiblc polarimeters and the NIR types, whether 
they are calibratccl using the old or new procedure. This is 
because technical sugar solutions do not contain only 
sucrose, but also somc other ingredients which influence the 
reading. This is espec~ally valid for first expressed juice. The 
clarification used in the visiblc polarimeters changes the 
composition slightly, and the wavclcngth eflect on other 
ingrcdicnts may vary f'rom that on suet-ose. 

In the casc of raw sugars the reading in NIR polarimeters is 
typically slightly lower than i n  convcntional polarimeters. 
This is the volumc effect of the sample preparation. The 26 
g ol' sugar is transfcrrcd to a flask and water added to about 
60 to 70 ml. Before the llask is made to the mark, the lead 
acetate solut~on is added. With the clarification the volumc is 
incrcased by the precipitate, and the amount of water added 
is therefore somewhat smaller than without clarification. 
That is why the concentration of clarified samples is slightly 
higher than that of non-claril'icd samples. 

With thc ncw calibration procedure put-e sucrose solutions 
will bc measured according lo the definition of the 
International Sugar Scale; but technical sugar solutions may 
still have different results when measured with NIR 
polarimctcrs than those mcasured conventionally. For this 
reason morc comparattve tcsts are necessary before NIR 
polarimctry can be regarded as a standard method. 

Filtration 

The proper filtration of samples is crucial for all polarime- 
tcrs. In the casc of non-clarified samplcs this may bc a prob- 
lem, as basic lead acetate is also a powerful filtration aid. 
That is why a normal gravi~y I'iltration is usually sufficient 
for clartficd samples. This is not true for some of the non- 
clarified samples. In the sugar industry it is very important to 
use l'il~ration techniques which combinc easy handling with 
a short filtration time and an efficient way to avoid cross 
contamination ol'samples, as high sample rates are typical. 
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