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Better Turbidity Measurements Mean 
Better Process Decisions 

By Mike Sadar, Application Scientist II,  
Hach Company 

 
When measuring turbidity at 0.1 NTU or less, the 
slightest contamination can create significant error. 
So here are some guidelines to help operators 
achieve accurate, low-level turbidity readings. 
 
Eliminate interferences 
In the bench-top environment, keep the work area – 
and testers’ hands – clean, to minimize sample and 
instrument contamination. Acid wash sample cells 
and collection containers, rinse them several times 
with deionized (DI) or RO water, and immediately 
store them filled with DI water and covered tightly. 
Then, rinse the cells and containers several times 
with sample prior to collection.  
 
Fill the sample cell slowly to prevent formation of 
air bubbles that can scatter light and be seen by the 
instrument as turbidity, then immediately cap the 
cell. Even if bubbles aren’t visible, letting the cell 
stand for a minute or two lets any developing 
bubbles dissipate. However, the cell then should be 
inverted once or twice – gently – immediately 
before measurement, to re-suspend any particles. If 
the analysis is in an environment with high 
humidity, an air purging system for the sample cell 
chamber will eliminate interfering condensation on 
the sample cell.  
 
For on-line monitoring, install instruments as close 
to the sampling point as possible to minimize 
response time and contamination from particle 
shedding or entrained air. Rely on instruments with 
built-in bubble traps or electronic bubble rejection. 
Make sure your on-line turbidimeter is certified to 
be non-susceptible to the radio waves transmitted 
by cell phones and other electromagnetic 
interferences prevalent in the instrument landscape. 
 
Follow instructions! 
Don’t shortchange your process turb maintenance 
program – it will cost you more later than you can 
save now. A rigid instrument maintenance schedule 
will eliminate accuracy problems that can be caused 
by decaying lamps, plugged flow lines, and dust 
contamination on the optical and measuring 

chamber surfaces. Maintain proper and consistent 
sample flows.   
 
In a nutshell: rely on the instrument operator’s 
manual for complete instructions on sample 
handling and instrument maintenance. (For detailed, 
practical advice on turbidity measurement technique 
and instrument maintenance, request a free copy of 
Hach Company technical booklet #7061.) 
 
Rewards for everyone 
Every water utility, large or small, should scrutinize 
its turbidity monitoring program – from sampling 
and handling technique to instrument maintenance – 
to find opportunities for monitoring improvement. 
The next step: an operators’ training program, based 
on your evaluation, that targets the facility’s 
specific needs and supports good monitoring habits. 
The big payoff: more consistent and accurate low-
level turbidity measurements that will help the 
entire staff optimize the treatment process and final 
product quality.  
 
Next: Proper calibration and calibration verification, 
each with appropriate standards, give meaning to 
the measurement.   
 

Different rotational positioning of a glass cell in the 
instrument’s cell compartment can cause up to 0.04-
NTU variance in readings, significant when 
performing low-level filter effluent monitoring and 
reporting. Operators can “index” or mark their 
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sample cells for consistent orientation.  They should 
handle cells only by the top to avoid adding 
fingerprints or dirt. Another tip: after adding 
silicone oil to the outside of a cell to mask any 
slight, interfering scratches, remove excess oil with 
a lint-free cloth. When this cloth is stored in a re-
sealable plastic bag, it will become saturated with 
oil and be convenient for wiping a cell at each 
measurement. 

 

Filtered water samples usually do not require 
degasification if sample cells are filled slowly. 
Operators can let capped sample cells stand for one 
or two minutes to allow bubbles to vacate the 
sample. Or, they can remove bubbles by applying a 
vacuum to the sample, with a stopper and syringe as 
shown here, or with an electric or hand-operated 
pump equivalent. Once a sample has been 
conditioned, a very slow and gentle inversion of the 
sample cell, one or two times, will re-suspend 
particles that may be in the sample.   
 
Maintaining a steady, controlled flow rate up to and 
through the process turbidimeter with integral 
baffling system allows efficient removal of air 
bubbles. Typically, slower flow rates will result in 
better bubble removal and more accurate 
measurements. A desirable instrument feature is 
automatic electronic rejection of signal spikes 
caused by the transient bubble. 
 
 

Hach application expert in Oregon, Jack Firkins, is 
ready to answer turbidity monitoring questions you 
might have after reading this article. Contact him 
toll-free 800-227-4224, ext. 2115. 

 


