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���������	
� � is the second generation of the ���������� �

series of benchtop liquor analyzers.

���������	
� � is the product of over 20 years of experience 
implementing UV & NIR technology for lab based liqu or 
analysis applications.

The ���������	
� � series analyzers are the most cost effective 
and reliable solutions available on the market.
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One unit analyzes white liquor, green 
liquor, black liquor, weak wash and 
oxidized white liquor. 
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Lab based composition measurements 
for pulping and recovery liquors have 
typically been a tedious exercise for pulp 
mills. Traditional titration based 
measurement techniques suffer from a 
myriad of operational issues. These 
include, but are not limited to, sample 
volume errors,  titration endpoint 
variability, operator biases and long time 
delays. Titration methods also require a 
steady supply of precision chemicals and 
supplies. These include titration acid, pH 
indicators and pH probes. In addition, 
other non-titration methods are required 
to give measurement results for total 
dissolved solids, specific gravity and 
other liquor properties.

Near Infrared (NIR) and Ultraviolet (UV) 
spectroscopy can be used to address all 
of the above mentioned short-comings of 
titration based measurement methods. 
Spectroscopy based measurement 
methods can provide reliable, accurate 
and timely lab measurements for liquors 
throughout the entire liquor cycle. 

For the past 20 years R. E. Hodges, LLC 
has been developing and refining online 
and lab based analyzers based on these 
spectroscopic techniques that provide 
full compositional analysis of white, 
green and black liquors at all locations in 
the pulping and recovery process. 

���������	
 � is the latest incarnation of 
the ��������� � series of online and lab 
based liquor analyzers. ���������	
� ���

features many improvements and 
innovations over the prior ���������� �

generations. 

Two key ���������	
� � innovations include a high pressure 
flow through cell and a small footprint completely self 
contained NIR spectrometer. The sample cell is a sm all 
volume version of the online analyzer sample cell.

Samples are delivered into the flow cell via the in tegrated 
peristaltic pump. The spectrometer is implemented u sing a 
scanning monochromator design with a miniature onboa rd 
Linux computer controlling the optical system.

$�%���&	'(�� � Spectrometer

9” x 4” x 2.5” Footprint
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Other innovations and improvements include

• Small single cabinet footprint
• Greatly reduced component count
• Simplified & improved electronics
• Simplified & improved optics
• Improved accuracy and repeatability
• Simplified power requirements
• Windows based user interface
• Internal and external TCP/IP communications
• Remote cellular access
• Comprehensive MODBUS TCP & RTU interface
• Reduced analyzer cost
• Comprehensive “Never Obsolete” service agreement
• Wall mount or stand alone options
• Very high up time and reliability 

���������	
� � Benchtop Liquor Analyzer

High pressure flow 
cell with 1/8” FNPT
connections
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���������	
� � Principle Of Operation
The ���������	
� � bench top liquor analyzer uses NIR transmission for  determining composition of 
white, green and black liquors. Light from a broadb and QTH (Quartz Tungsten Halogen) bulb is 
projected through the sample under test. The sample  is tested in a small volume transmission cell with 
sapphire windows. Light is transmitted through the sample that is in the gap between the sapphire 
windows. The exiting light is collected with a lens  and projected into a fiber optic cable which is co upled 
to the spectrometer. The spectrometer then measures  the light intensity at approximately 1000 discrete  
wavelengths in the range of 1000nm – 2200nm. The res ulting data generates the spectral signature of 
the sample. This spectral signature contains all of  the composition information of the sample. The 
spectral signature of the sample is then interprete d by the onboard computer to determine composition 
information. The analysis results can then be trans mitted to the DCS via MODBUS. The following figure 
shows a summary of this process.

���������	
� � Sampling System
The integrated peristaltic pump system delivers the  sample into the analyzer sample cell. A dip tube i s 
placed into the sample cup that holds the sample to  be analyzed. By pressing a software button on the 
Windows interface the sample is drawn into the cell  and then analyzed. All of these operations are 
automatic and guarantee minimal operator involvemen t. This arrangement eliminates sample volume 
errors and the use of titration chemicals. Cleaning  acid can be periodically pumped through the sample  
cell to remove any scale buildup on the sample cell  windows.
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���������	
� � Software

The ���������	
 � bench top analyzer has a complete suite of software  modules with a familiar Windows 
interface. These modules include operator interface , system configuration, calibration functions, 
diagnostic functions and communication functions. T he operator interface module provides the single 
button analysis function as well as displaying and printing analysis results. Scrolling text windows 
display detailed information about analyzer operati ons at any given time. In addition, internal analyz er 
sensors and alarms are also displayed. The system c onfiguration module provides a user interface for 
naming sample points and components, defining the M ODBUS register map and editing sampling 
parameters on a per sample point basis. The calibra tion module provides the data collection functions 
and mathematical tools to develop the relations bet ween spectral signatures and composition data. The 
communication module takes the analysis results and  transfers them to the DCS via MODBUS data. The 
following figures show typical screenshots from the se software modules.

Operator Interface Operator Interface

Operator Interface Communications

Configuration Calibrator
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���������	
� � In Operation 
The following figures show typical correlation plot s comparing the ����������	 
� �� bench top liquor 
analyzer to titration based lab testing. The compar isons shown are for EA, AA, Na 2CO3 and %CE.

���������	
 � Performance Tests 
The following table shows ���������	
 � performance compared to lab testing. These tests we re  carried
out under tightly controlled conditions to quantify  best achievable analyzer performance.

Typical Na 2CO3 correlation (DURALYZER .vs. Titration)

COMPONENT OR 
PROPERTY

RANGE ACCURACY REPEATABILITY
COMPONENT OR               

PROPERTY
RANGE ACCURACY REPEATABILITY

Effective Alkali (EA) 0-150 g/L-Na 2O ±±±± 0.35 g/L-Na 2O ±±±± 0.15 g/L-Na 2O Residual Effective Alkali (REA) 0-60 g/L-Na 2O ±±±± 0.4 g/L-Na 2O ±±±± 0.25 g/L-Na 2O

Active Alkali (AA) 0-150 g/L-Na 2O ±±±± 0.65 g/L-Na 2O ±±±± 0.2 g/L-Na 2O ResidualActive Alkali (RAA) 0-60 g/L-Na 2O ±±±± 0.8 g/L-Na 2O ±±±± 0.35 g/L-Na 2O

Total Titratable Alkali (TTA) 0-170 g/L-Na 2O ±±±± 0.8 g/L-Na 2O ±±±± 0.3 g/L-Na 2O Residual Total Titratable Alkali (RTTA) 0-100 g/L-N a2O ±±±± 1.0 g/L-Na 2O ±±±± 0.55 g/L-Na 2O

Sodium Carbonate (Na 2CO3) 0-130 g/L-Na 2O ±±±± 0.8 g/L-Na 2O ±±±± 0.35 g/L-Na 2O Lignin 0-220 g/L-Na2O ±±±± 1.75 g/L-Na 2O ±±±± 0.95 g/L-Na 2O

Sodium Sulfide (Na 2S) 0-25 g/L-Na2O ±±±± 0.3 g/L-Na 2O ±±±± 0.15 g/L-Na 2O Total Dissolved Solids (%TDS) 0-40% ±±±± 0.4 % ±±±± 0.25 %

Sodium Sulfate (Na 2SO4) 0-130 g/L-Na 2O ±±±± 0.8 g/L-Na 2O ±±±± 0.35 g/L-Na 2O Baume' (º) 0-50º ±±±± 0.5 º ±±±± 0.25 º
Suspended Solids (ppm) 0-10,000 ±±±± 40 ppm ±±±± 5 ppm Suspended Solids (ppm) 0-10,000 ±±±± 40 ppm ±±±± 5 ppm

Specific Gravity (S.G.) 1.000-1.400 g/mL ±±±± 0.005 g/mL-Na 2O ±±±± 0.002 g/mL-Na 2O Specific Gravity (S.G.) 1.000-1.400 g/mL ±±±± 0.005 g/mL-Na 2O ±±±± 0.002 g/mL-Na 2O

White, Green, Weak Wash Liquor Black Liquor
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���������	
� � Benefits

• Less than six months ROI

• Reduce testing variability

• Reduce process variability

• Test for solids with same analyzer

• Test for other liquor properties

• Reduce lab chemical usage

• Increase tester safety

• Improve consistency among testers

���������	
� � Footprint

19”

16”

Advantages Of ���������	
� �

• Multi-component analysis

• Immune to sample volume errors

• Less than three minute test time

• Multiple sample delivery options
- Peristaltic pump
- Pressurized lines with manual sampling
- Pressurized lines with automatic sampling

• No titration chemicals or indicators

• No pH probes

• No operator biases

• Immune to suspended solids

• Minimal operator involvement

• Compact single cabinet footprint

• No special housing requirements 

• $�%���&	'(� ��� stand alone spectrometer

• Familiar Windows user interface

• Wireless interface analyzer to computer

• Modular design for easy service 

• “Never Obsolete” service agreement
- Guarantees hardware and software are

always up to date

• Support for all MODBUS standards

• Define unlimited sample points

• Lowest cost compared to similar 
solutions guaranteed

• Lowest maintenance requirements
compared to similar solutions


