
High-purity boiler water is essential in sugar manufacturing, preventing 
foaming, corrosion, and deposits on heat-transfer surfaces. Trace sugar entering 
through pinhole leaks in evaporators, vacuum pans, and heat exchangers cuts 
boiler efficiency, raises operating costs, and can force unplanned shutdowns. 
Continuous UV absorbance monitoring detects sugar ingress at trace levels in two 
complementary ways: the sugar’s own ultraviolet absorption, detected immediately, 
and the UV-absorbing products it forms in the boiler.

Limitations of Conventional Leak Detection 
Methods
Other techniques commonly used to monitor sugar in boiler and condensate systems 
rely on refractive index (RI) or conductivity, and both respond only to significant 
contamination events. A process refractometer resolves sugar content to about 
0.1 wt% (1000 ppm), orders of magnitude too coarse to register a trace leak. 
Conductivity responds to ionic species and is largely blind to non-ionic sucrose.

A pinhole failure in an evaporator or heat-exchanger tube introduces sugar at 
trace levels, far below either threshold, so the leak goes undetected. Trace ingress, 
sustained over time, promotes fouling, accelerates corrosion, degrades heat transfer, 
and can ultimately damage the boiler — harm that earlier detection would have 
prevented.

The Case for UV Absorbance Monitoring
UV absorbance closes this gap in two ways. Raw and partially refined sugars 
contain natural phenolic compounds that impart both color and strong ultraviolet 
absorption, so when a leak introduces sugar into the boiler condensate, the 
contamination is detected immediately — rising with the amount entering.

Color is removed from highly refined sugars, however under the high temperatures 
and alkaline conditions typical of boiler systems they break down into UV-absorbing 
degradation products, primarily hydroxymethylfurfural (HMF) and caramelization 
byproducts. These concentrate in the boiler water, so even a highly refined sugar 
produces a UV signal there that climbs over time. Both the phenolics and the 
degradation products absorb strongly at 280 nm, so one wavelength covers every 
grade of sugar.
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Key Benefits
•	 Real-time, in-line measurement

•	 Exceptional sensitivity for trace 
(ppm) detection

•	 High-performance UV LED light 
source

•	 Drift and noise-free measurement

•	 Zero maintenance measurement 
cells & fiber optics

•	 Suitable for high-temperature 
process lines

•	 No sampling system or sample 
conditioning required

•	 Analog output (0/4–20 mA) & 
Modbus over TCP/IP

•	 Remote web-based configuration 
and data trending



How UV Monitoring Works in Practice
A UV detector installed in-line on the condensate return line or boiler water monitors trace sugar ingress 
continuously. A leak of raw or partially refined sugar registers immediately as a step in the signal; refined 
sugar accumulates in the boiler, where its degradation products build over time. In both cases the rise is 
flagged and alarmed well before contamination reaches damaging levels.

UV monitoring offers several operational benefits:

•	 High sensitivity to trace ingress, responding orders of magnitude below RI and conductivity, and long 
before damage begins.

•	 Continuous real-time measurement, giving early warning of a developing leak rather than a periodic 
snapshot. 

•	 Trace detection of all sugar grades — directly, from the sugar’s own ultraviolet absorption, or by proxy, 
from its degradation byproducts.

•	 Low maintenance and simple integration into existing water-quality systems, with no reagents 
required.

Trace Detection Performance
Both responses are well documented. The natural phenolic colorants of raw and partially refined sugars 
absorb strongly in the ultraviolet but only weakly in the visible, so UV monitoring detects them far more 
sensitively than any color measurement.¹ The degradation products formed when sugars break down 
under heat and alkaline conditions, primarily hydroxymethylfurfural (HMF), absorb in the same region.²,³ 
Adu et al. (2019) validated a UV method quantifying HMF down to about 1 mg/L (1 ppm) in a standard 
laboratory cell;⁴ the longer optical path of an in-line measurement cell provides reliable detection in the 
low parts-per-million range.

Under the elevated temperatures and alkaline pH of a boiler circuit, sugars do not remain intact: sucrose, 
glucose, and fructose degrade rapidly in solution.⁵ The spectra below show both responses. Raw sugar 
absorbs immediately, without heating; refined sugar, initially transparent, develops a band in the same 
region over six hours at pH 11 and keeps rising with time. Measurement at 280 nm captures every grade 
of sugar: immediately at the vessel outlets for raw and partially refined leaks, and as a rising trend in the 
boiler for highly refined sugar.
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At pH 11, raw sugar’s 
natural phenolics 
absorb in the ultraviolet 
immediately (orange); 
refined sugar, initially 
transparent, develops a 
degradation band over 
six hours of boiling (dark 
blue). One measurement 
at 280 nm detects both 
(arrow).



Return on Investment
The business case is straightforward. An in-line UV detector costs on the order of USD 15,000 – 
25,000 per monitoring point, against a boiler retube of USD 200,000 – 5,000,000 after an undetected 
contamination event — and lost production during peak season can exceed the repair itself. A single 
avoided incident repays the investment many times over.

Early detection also converts emergencies into planned, targeted repairs within scheduled maintenance 
windows, since the affected vessel is identified before damage spreads. Continuous monitoring brings 
further savings — lower boiler-insurance premiums, time-stamped compliance logs, and less manual 
sampling — so, amortized over a five- to ten-year instrument life, the per-season cost is marginal against 
the protection it provides.

Instrumentation and Installation
The Kemtrak DCP007-UV photometer installs directly in the process line, with no sample conditioning 
required. Built for continuous industrial duty, it runs 24/7, and with units at multiple monitoring points the 
facility gains uninterrupted coverage, any ingress detected and alarmed the moment it occurs.

The photometers are fitted to the condensate return lines, where a leaking tube first carries sugar into 
the water circuit. A detector on the condensate outlet of each evaporator body and vacuum pan reads the 
ultraviolet absorption of that vessel’s own stream directly, before it mixes with the others — so a leak of 
raw or partially refined sugar is not only detected but traced to the vessel it came from. A further detector 
on the combined condensate line, interlocked with a diversion valve, routes contaminated condensate 
to drain rather than to the boiler. Highly refined sugar passes to the boiler undetected; there all sugar 
accumulates, and a boiler-water detector catches trace ingress of any grade.
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Detectors on each 
evaporator and vacuum-
pan condensate outlet 
identify a leaking vessel; 
a combined-line detector 
diverts contaminated 
condensate to drain; a 
boiler detector catches 
accumulated refined 
sugar.



Kemtrak AB
Polygonvägen 45
187 66 Täby
Sweden

Phone: +46 10 511 0700
Email: sales@kemtrak.com
Website: www.kemtrak.com

For detailed specifications on the Kemtrak DCP007-UV Photometer 
please visit Kemtrak.com to download a product sheet.
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