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Over 50 års erfaring med CFA

1954    CFA invented

1957    AutoAnalyzer 1

1969    AutoAnalyzer 2

SEAL = Bran+Luebbe = Technicon 

1986    TRAACS

1997    AutoAnalyzer 3

2004 QuAAtro

Mer enn 11 000 CFA systemer innstallert.



BRAN+LUEBBE 

1932: Founded in Germany

TECHNICON INSTRUMENTS

1945: Founded in USA

1940: First On-line Monitors 1955: First AutoAnayzer 

1987: BRAN+LUEBBE ANALYTICS

SEAL = Bran+Luebbe = Technicon 

1989: New production facility and state-of-
the-art R&D centre established in Germany

1987: BRAN+LUEBBE ANALYTICS

2006 : SEAL Analytica



A reminder of the principle of CFA

A brief history 



How it started: the AA1

A brief history 



AutoAnalyzer 3

A brief history 



A history of innovation

1957  AutoAnalyzer AAI

1966  AutoAnalyzer AAII

1968  Continuous digestion

1972  Solvent extraction

1973  Solid sampler

1974  On-line distillation

1977  UV digestion

1990  Dual-range methods 

1991  Dual-range dialyzer methods

1992  Ultra-low range methods

1993  Data handler AACE

1994  XYZ sampler

1995  Distillation and UV multitests

1996  Compact sampler

A brief history  - The AutoAnalyzer 3 

1977  UV digestion

1979  Data handler AAIIC

1982  Data handler GTPC

1983  Multi-test methods

1985  Link to HPLC

1987  Random access sampler

1988  Autodilution

1989  Reagent sequencing

1996  Compact sampler

1997  Windows 95 / NT software

1998  AutoAnalyzer 3

1999  ISO methods

2000  Interface for external detectors 

2001 Improved blank correction

2002 LED photometer

2004 500 mm flowcell

2005 AA3 High Resolution Digital Colorimeter



• Compatible with  AAII methods

The development of AA3

Design objectives

The AutoAnalyzer 3 

• Higher automation

• Higher performance

• Lower cost



Samplers

XY2 Sampler

(Max. 180 prøvekopper)

XY3-Sampler med pumpe for 

skylleløsning

(Max 270 prøvekopper)



Air injection opto - electric

Pump IV  
Med 2 luftventiler samt 2 reagensventiler for automatisk innkobling av reagens / 

vask. Ventilene styres fra systemprogrammet AACE.

Air injection opto - electric

Motor 2-speed

Control manual or PC

Intermittent mode �

Integrated tray �

Dilution valves �

Valves: Reagent-switch �



Manifold

Kjemimodul

Rommer 2 analysekassetter.

Utformet slik att såvel nye som alle 700  

dokumenterede AutoAnalyzer II   dokumenterede AutoAnalyzer II   

metoder enkelt kan bygges opp.

Nytt varmebad med høypresisjons 
termostatering og utbyttbar spiral.

Lekkasje deteksjon

Deksel for isolering



Control automatic

No. of channels 2

Colorimeter

No. of channels 2

Output digital

Leak detector �

Flowcell 10 mm

Max. sensitivity 0.01 AUFS

Resolution 2,000,000

Debubbling software



Internal diameter 2.4 / 2.0 / 1.6 / 1.0 mm

• lower reagent consumption

Internal diameter more constant

• lower dispersion,  improved reproducibility

Hydraulic improvements 

• lower dispersion,  improved reproducibility



AA3: full digital range is available, 

viewing window is fitted to peak 

High Resolution Digital Colorimeter

2,000,000

Electronics

0



The result:
Improved Reproducibility

or 
Higher analysis rate and Lower reagent consumption

Old AA3

Hydraulics

Time: 90 sec

RSD: 0.6%

Time: 90 sec

RSD: 0.4%

steady-state



Regular bubble injection, synchronized with pump

every liquid segment contains the same volume of 
reagents and sample 

� improved reproducibility

Hydraulic improvements 



Electronic debubbling in the flowcell

• lower dispersion

• higher analysis rate

• simpler design

Hydraulic improvements 



Advantages

Higher sampling rate  

30   => 40  =>50 samples / hour

Lower reagent consumption

The AutoAnalyzer 3 

Lower reagent consumption

500 ml  => 300 ml  => 240 ml  for  100 samples

Lower Relative Standard Deviation

1%  => 0.4%



2-channel systemThe AutoAnalyzer 3 



AutoAnalyzer Control and Evaluation software

• Easy to learn

• Easy to use

AACE Software 

• Peak evaluation

• Results calculation

• Quality Control charts

• LIMS connection



Easy to Learn

AACE Software 

Click on the 

Help button...
To automatically go to the 

correct place in the manual



Easy to Use

AACE Software 

Just click on a 

symbol...

To add a cup To add a cup 

to the analysis 

list



Easy to Use

AACE Software 

Only the modules and 

options in Your system 

appear on the screenappear on the screen



Peak Evaluation

AACE Software 

Specially 

designed to read  designed to read  

steady-state 

peaks accurately



Peak Evaluation

AACE Software 

Display can 

be 

compressed 

to see a 

whole run...

... or 

expanded to 

show details 

of low peaks.



Peak Evaluation

AACE Software 

Individual data points 

can be evaluated



Peak Evaluation

AACE Software 

Signal averaging can 

be applied



AACE Software 

Results Calculation

Report 

contains 

system 

performance 

information:information:

Sensitivity

Calibration 

accuracy



AACE Software 

Results Calculation

Calibration 

report

Sample 

results

report



AACE Software 

Results Calculation

Performance statistics



AACE Software 

Results Calculation

Faulty calibration 

can  be corrected
New results are copied: 

old results are retained



Quality Control Charts

AACE Software 

User-defined 

or automatic 

limits

Automatic 

warning flags

Automatic 

data transfer
Values for each data point

9 different QC 

levels can be 

defined 



Data Export to LIMS

AACE Software 

1. Select data

to export



Data Export to LIMS

AACE Software 

2. Select data

format



Data Export to LIMS

AACE Software 

3. Preview

export file



Data Export to LIMS

AACE Software 

Results can be exported automatically after each run



MULTITEST METHODS

How to analyze several parameters?

Methods 



Different ways of measuring 5 parameters.

A 5-channel system with 5 manifolds

Fast,   

but

NO2

Methods 

but

large and expensive
NO3

NH4

PO4

SiO2



NO3

Different ways of measuring 5 parameters.

A 1-channel system with 5 manifolds

Methods 

Must buy 5 manifolds

Change-over is time-consuming

NO3

NH4

PO4

SiO2

NO2



Different ways of measuring 5 parameters.

A system with 1 multi-test manifold

Methods 

Economical and flexible.

NO2

NO3

NH4

PO4

SiO2

Invented by B+L.



Multitest: how it works

For Ammonia

air

buffer

sample

Methods 

sample

salicylate

NaOCl

water

660 nm



Multitest: how it works

For Nitrate

air

NaOH

sample

Methods 

sample

hydrazine

water

NEDD / sulfanilamide

550 nm



Multitest and multi-range...

high concentration sample

Methods 

low concentration sample



27 water and soil methods with one manifold  MT7 for water, 

waste water, soil and plant extracts, fertilizer, etc.
Dual-range with dialyzer for high range. Dialyzer + heating bath 37°

Methods 

Alkalinity G-148-95 0-300 to 0-500 mg/L as CaCO3 550

Ammonia (salicylate) G-102-93 0-0.25 to 0-5 mg/L 0-2.5 to 0-25 mg/L as N 660

Ammonia (phenate) G-102-93 0-0.5 to 0-5 mg/L 0-2.5 to 0-20 mg/L as N 630

Boron G-214-98 0-2 to 0-15 mg/L 0-10 to 0-90 mg/L 420

Bromide G-301-04 0-10 to 0-100 mg/L 0-25 to 0-250 mg/L as Br 600

Calcium G-209-98 0-12 to 0-100 mg/L Ca 570

Chloride G-133-95 0-10 to 0-100 mg/L 0-25 to 0-250 mg/L 480

Chromium (6+) G-284-02 0-1 to 0-10 mg/L 0-5 to 0-45 mg/L 550

Fluoride G-383-08 0-2 to 0-6 mg/L 620

Hardness G-244-00 0-400mg/L CaCO3 520

Iron G-210-98 0-1.5 to 0-15 mg/L 0-14 to 0-140 mg/L Fe 560

Iodide G-300-01 0-20 to 0-150 µg/L 0-100 to 0-300 µg/L as I 420

Magnesium G-315-05 0-1.5 to 0 – 3 mg/L 0-10 to 0-15/90 mg/L 510Magnesium G-315-05 0-1.5 to 0 – 3 mg/L 0-10 to 0-15/90 mg/L 510

Manganese G-314-05 0-3.75 to 0-30 mg/L 480

Nicotine G-217-98 0-400 to 0-4000 mg/L 0-2 to 0-10 g/L 460

Nitrate G-109-94 0-0.3 to 0-2.75 mg/L 0-1 to 0-11 mg/L as N 550

Nitrite G-109-94 0-0.3 to 0-2.75 mg/L 0-1 to 0-11 mg/L as N 550

Nitrogen, total (NH3 + NO3 only) G-305-04 0–25 to 0-160 mg/L 660

Nitrogen, total Kjeldahl G-188-97 0-1 to 0-8 mg/L 0-3.5 to 0-25 mg/L as N 660

Phenol G-360-06 0-2 to 0-20 m/L 510

Phosphate G-103-93 0-1.7 to 0-7.5 mg/L 0-10 to 0-50 mg/L as P 660

Phosphate (molybdovanadate) G-304-04 0-30 to 0-300 mg/L 0-200 to 0-2000 mg/L 420

Phosphorus, total Kjeldahl G-189-97 0-1.7 to 0-6 mg/L 0-6 to 0-50 mg/L as P 660

Potassium G-184-96 0-100 mg/L 0-200 mg/L as K2O flame

Silicate G-147-95 0-6 to 0-60 mg/L 0-30 to 0-300 mg/L as SiO2 660

Sodium G-184-96 0-100 mg/L 0-200 mg/L as Na flame

Sulfide G-213-98 0-0.5 to 0-4 mg/L 0-2.0 to 0-12 mg/L as S 660

high range can be extended by factor 3 with smaller sample pump tube



15 Seawater and low level water methods with one manifold
Heating bath + Cd column for nitrate

Methods 



High concentration: Chloride in saturated salt solution, 250 g/L

Performance 



Low concentration: Nitrite in seawater, detection limit 14 ng/L

Performance 



Performance 

Reproducibility:  Phosphate in fertilizer: RSD 0.2%



Officially-approved methods for AA3

Performance 



QUAATRO

a higher level of automation

• Results are more reliable• Results are more reliable

• Reproducibility is higher

• Detection limits are lower.



Sampler 
XY-2 or XY-3

1, 2 or 3 pumps
1, 2, 3 or 4 
manifolds

1, 2, 3 or 4 
photometers

Air 
valves

QUAATRO is... Compact

Optional 
dilution 
valves

Reagent 
valves

Manual pump switches

Run in 
progress 
LED

27 cm                            57 cm 



QUAATRO is... Easily transportable 



QUAATRO is... Built to last 



High Automation - Before the analysis 

Pre-run performance checks

Colorimeter energy

Baseline stability

Bubble pattern

Noise

Drift



High Automation - During the analysis 

QUAATRO Run-Time Monitor

Checks and logs these 
critical performance parameters

Bubble pattern

Calibration coefficients

Baseline drift 

Sensitivity drift

Carryover



High Performance 

The entire analytical system is thermostatically controlled
Warm air circulates over manifold and photometers

Software-controlled heating

Viewed and set from the PC

• Controls heating baths and warm air

- Reaction stream and flowcell are 

at the same temperature

- Changes in lab temperature do 

not affect the results.  

- Automatic "analysis in progress" 

indicator.

• Controls heating baths and warm air

• 1000 Hz proportional control gives 

an accuracy of 0.01ºC



High Performance Photometer

• New electronics, optics and software

Highest Performance 

Low-noise digital photometer

• New electronics, optics and software

• 30 mm and 50 mm flowcell options 

with bubble-through

• LED option



Programmable air injection

Highest Performance 

Bubble frequency is software-selectable 

to 1, 2, 3 or 4 seconds

• Reduces flow elasticity

• Delivers more stable results

• Enables 1 mm flowcells

• Enables bubble-through with long flowcells


