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• Dissolving tank analyzer prototype installed summer  2002.

• Causticizing analyzer prototype installed fall 2003.

• Digester analyzer prototype installed fall 2003.

• First BLOX analyzer installed 2006.

• Lab scale analyzer prototype implemented 2007.
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• Analyzer measures light absorption @ ~1024 waveleng ths
in the near infrared (NIR) portion of the electroma gnetic
spectrum.

• 1024 absorption measurements is referred to as NIR 
spectrum or spectral signature of sample.

• Spectral signature of sample contains all relevant chemical
composition information.

• Regression/calibration models “extract” concentratio n data
from spectral signature.
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• Regression/calibration model takes the following fo rm:

EA = A1
····X1 + A2

····X2 + A3
····X3 +… + A1024

····X1024
AA = B 1

····X1 + B2
····X2 + B3

····X3 +… + B1024
····X1024

TTA = C1
····X1 + C2

····X2 + C3
····X3 +… + C1024

····X1024

where the X i’s are the absorption measurements for the
sample (i.e. the spectral signature of the sample).
The A i’s, B i’s and C i’s are constants to be computed .

• Using classical regression methods would require an
enormous amount of data to accurately calculate all  of these
constants.

• Fortunately there are regression methods that allow  for an 
order of magnitude reduction in the required data.
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• Note regarding jargon:

We use the terms “calibration model”, “regression m odel”
“response curve” and “calibration curve” all 
interchangeably. They are all the same. When we ref er to
bias adjustments we are applying an adjustment of t he
form:

EA lab = a1 * EAanalyzer + a2
AA lab = b1 * AAanalyzer + b2

TTA lab = c1 * TTAanalyzer + c2

• The a’s, b’s and c’s are computed using classical
regression with a small number of samples (5-10).
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• Old calibration method:

Used samples that had been collected from multiple mills.

Tested samples using standard TAPPI ABC method.

Build calibration models and load on analyzer.

Once analyzer was in the field we would apply a bia s to match analyzer
readings to lab readings.

Worked well at some locations, not so good at other s.

• Issues with this method:

Samples were aged. Some samples were well over 1 ye ar old and were not
completely representative of “fresh” process samples .

Our TAPPI ABC method does not always match the dyna mic behavior of the
mill’s standard test method (i.e. TAPPI ABC .vs. SC AN method).
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• New calibration method:

Once analyzer is in the field, samples are taken fr om analyzer and duplicate
tests run using mill standard test procedure.

Base calibration is built using 20-30 unique sample s.

Analyer’s AutoCalibrate and AutoTune modules are then activated.

AutoCalibrate analyzes the spectral signature of eac h sample and determines
if the sample should be added to calibration set. I f the sample is added, the
calibration model is updated.

AutoTune determines if bias adjustments are needed b ased on long term
statistical differences between lab and analyzer. I f action is needed then
the module will update the bias adjustment.

Note that lab tests with collection time stamps hav e to be written back to the
analyzer through the MODBUS interface for AutoCalib rate and AutoTune to
work.
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• New calibration method (continued):

Note that AutoTune checks the consistency of the lab  test results versus
the spectral data from the analyzer. If the lab tes t data is not consistent with
prior spectral/lab test combinations a warning is g enerated and no updates
occur until the discrepancy is resolved.

This approach eliminates the analyzer from adjustin g itself to match long term
drifts of the lab test method and also provides a d iagnostic for the mill testing
standard.

Mill lab testing can then be reduced to periodic sp ot checks.

If the service agreement is in place, all of these activities are logged to our
server through the cellular modem so we can also va lidate the actions taken
by the analyzer.



DURALYZER  Generation 2 Footprint

DURALYZER  Generation 1 Footprint
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• Utility Requirements
Power: 110V-120V/20A or 220-240V/10A single phase s ervice.

110V-120V/40A or 220-240V/20A single phase service if water booster
pump is required.

Instrument Air: 15SCFM intermittent @ 60-120psi.

Mill Water: 10Gal./min. @ 40 psi or higher.

• Sample Lines/Taps Requirements
1/2” - 3/4” stainless tubing for pressurized lines.

3/4” teflon tubing with external stainless steel wire  braid for non-pressurized
lines.

Sample taps are application specific and are provid ed with analyzer.

Keep sample line runs below 300 ft. if possible, no t required.



• Communications

Digital communications using MODBUS TCP or MODBUS R TU for DCS
interface.

CAT 5/5e/6 ethernet for MODBUS TCP, RS-485 Half Dupl ex over twisted pair
for MODBUS RTU.

All analyzer alarms encoded in alarm registers (ove r 30 alarm bits).
Operational status bits give instant feedback on an alyzer operation.

Windows user interface allows analyzer access from any networked PC with
access privileges. Analyzer configuration can be ch anged and analyzer
operation can be monitored and controlled from the windows interface.

Analyzer supports full TCP/IP communications protoc ol.

Remote access and diagnostics through secured cellu lar modem. Requires
service agreement.
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• Cleaning And Scale Control

Analyzer has fully automated self-cleaning system t o remove scale from
sampling optics and sample lines.

Cleaning system requires 1-6 gal. Of 32% HCl/Muriat ic acid made up to 40 gal.
using mill water.

Acid refill 2-6 months depending on scale condition s.

Cleaning frequency is user adjustable as needed.

Larger acid tank can be used to extend time between  refills.
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• Diagnostics

Analyzer has a software diagnostics module (AutoDia gnostics).

Based on user defined frequency, analyzer will susp end its operations and
perform valve leak through tests and repeatability tests.

Tests on the optical and electronic systems are als o performed and
compared  to  previous diagnostic runs to verify op eration within acceptable
limits.

A summary report is generated and can be automatica lly emailed to user
defined accounts.

Any alarm conditions will be triggered as needed th rough the MODBUS
interface.

If service agreement is in place, diagnostic result s will be logged to our
server for further review.
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• Accuracy

EA - ±±±±0.25 gpL
AA, TTA - ±±±±0.5 gpL
Na2SO4 - ±±±±0.5 gpL
Lignin - ±±±±1.0 gpL
TDS - ±±±±0.05 %
sg - ±±±±0.002

• Repeatability
EA - 0.15 gpL
AA, TTA - 0.25 gpL
Na2SO4 - 0.25 gpL
Lignin - 0.5 gpL
TDS - 0.02 %
sg - 0.001

• Note that these parameters are
determined under tightly controlled
lab conditions and do not imply
agreement with mill lab test method. 
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Effect Of DURALYZER White Liquor Control On Kappa # (Mill B)

Kappa # Standard Deviation
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• Compared To Titraters

Significantly fewer moving parts
Significantly fewer hardware components
No titration acid required
No pH probes
Much more immune to suspended solids
Other measurements available not supported by titra tion
Significantly lower total installed cost
No special housing requirements

• Compared To Other NIR Based Analyzer

More robust & compact design
Lower component count
Completely integrated design
Significantly lower total installed cost
No special housing requirements
Does not require long fiber optic cable runs


