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SEAL = Bran+Luebbe = Technicon
Over 50 ars erfaring med CFA

1954
1957
1969
1986
1997
2004

CFA invented
AutoAnalyzer 1
AutoAnalyzer 2
TRAACS
AutoAnalyzer 3
QuAAtro

Mer enn 11 000 CFA systemer innstallert.



SEAL = Bran+Luebbe = Technicon

BRAN+LUEBBE TECHNICON INSTRUMENTS
1932: Founded in Germany 1945: Founded in USA

1940: First On-line Monitors | | 1955: First AutoAnayzer

1987: BRAN+LUEBBE ANALYTICS

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

2006 : SEAL Analytica




A brief history

A reminder of the principle of CFA




A brief history
How It started: the AA1




A brief history

AutoAnalyzer 3




A brief history - The AutoAnalyzer 3

A history of innovation

1957 AutoAnalyzer AAI 1990 Dual-range methods

1966 AutoAnalyzer AAIl 1991 Dual-range dialyzer methods
1968 Continuous digestion 1992 Ultra-low range methods
1972 Solvent extraction 1993 Data handler AACE

1973 Solid sampler 1994 XYZ sampler

1974 On-line distillation 1995 Distillation and UV multitests
1977 UV digestion 1996 Compact sampler

1979 Data handler AAIIC 1997 Windows 95 / NT software
1982 Data handler GTPC 1998 AutoAnalyzer 3

1983 Multi-test methods

1985 Link to HPLC

1987 Random access sampler
1988 Autodilution

1989 Reagent sequencing

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



The AutoAnalyzer 3

The development of AA3

Design objectives

« Compatible with AAII methods
* Higher automation
* Higher performance

 Lower cost



Samplers

XY2 Sampler XY3-Sampler med pumpe for
skyllelosning

(Max. 180 prevekopper)
(Max 270 pravekopper)



Pump IV

Med 2 luftventiler samt 2 reagensventiler for automatisk innkobling av reagens /
vask. Ventilene styres fra systemprogrammet AACE.

Valve block 2
| .
y R MO inormally opaen)
\O.r NC (normally closad)*
e
— Valve block 1
MO {normally opan) *
Air valve 1
) NC {normally closed)*
s ' unbass otherwise
programimed in the
AACE software
Air injection opto - electric
Motor 2-speed
Control manual or PC
Intermittent mode g
Buivifieshem 3
Integrated tray =l
Dilution valves =]

Valves: Reagent-switch



Manifold

opoxo

Kjemimodul

Rommer 2 analysekassetter.

Utformet slik att savel nye som alle 700

dokumenterede AutoAnalyzer Il

& gy =

metoder enkelt kan bygges opp. AT — 'F' smag¥

Nytt varmebad med hgypresisjons
termostatering og utbyttbar spiral.

Lekkasje deteksjon

Deksel for isolering



Colorimeter

|
L]

Control

No. of channels
Output

Leak detector
Flowcell

Max. sensitivity
Resolution
Debubbling

auton

2

digital

g

10 mm
0.01 AUFS
2,000,000

software

High Resoluton photometer with 10 mm
flowece ! and krypton larmp light source,




Hydraulic improvements

Internal diameter2.4/2.0/1.6/1.0 mm
* lower reagent consumption

Internal diameter more constant
* lower dispersion, improved reproducibility

T



Electronics

High Resolution Digital Colorimeter

2,000,000 AA3: full digital range is available,
viewing window is fitted to peak

'?'iew Chart - FINALLAT.RUN

cramtf—=] GJL /1]l -1 | #|2|ul] =] |
141

125 13H 15L 16H 17L 18L 195 20
_ 9.8, 20.009 4 963 4 966 20035 4 966 4961 20.065 201

U ) b

hinutes 21 22 23 24 25 25 27
Kl 0 | B
|Fur: FINALLAT  [Channels : 1 |Carrected [ Py



Hydraulics
The result:

Improved Reproducibility
or

Higher analysis rate and Lower reagent consumption

f\f

Time: 90 sec Time: 90 sec

RSD: 0.6% RSD: 0.4%



Hydraulic improvements

Regular bubble injection, synchronized with pump

every liguid segment contains the same volume of
reagents and sample

=> improved reproducibility




Hydraulic improvements

Electronic debubbling in the flowcell

* Jower dispersion
 higher analysis rate
» simpler design




The AutoAnalyzer 3
Advantages

Higher sampling rate
30 =>40 =>50 samples / hour

Lower reagent consumption

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

Lower Relative Standard Deviation

1% =>0.4%



The AutoAnalyzer 3 2-channel system




AACE Software

AutoAnalyzer Control and Evaluation software

i AACE for Windows

File Configure SetlUp Bun Retieve Tools ‘Window Help

« Easy to learn

Main Page Tray Frotocol Channel1|

B e | e Easy to use

11 Drift

o
W
=
o
&
3

11 Kal.

o * Peak evaluation

11
View Chart - FINALLAT.RUN
18

D ey = S ALt -] wlejald@] == |8 ¢ Results calculation

il 123 13H 14L 15L 16H 17L 18L 195 20
_9881__ 20008 4963 4.966_ 20033 4966 4961 20065__ 200

EEENE\ N

FEEEEEREEEE

19
18

s * Quality Control charts

17 Miedrig

x_|_|_r\ SN VTN * LIMS connection

Minutes 21 22 23 24 25 26 27

1 = T | i
[Fun: FINALLAT  [Channels 1 |Carected [ v




AACE Software

Easy to Learn

& AACE On-line Help | _ O] x|

Set Up: Analysiz - 020123A run

Main Page | Tray Protocol I Channel 1 | Channel 2 I Channel 2 | Channel 4|

Frrd lrsiss

Lrescription:

I:‘l‘-.ll.akanaler

I:‘l‘-.mmn nium Mitrit+ MitratF osfatkisel

Brar W aimne: I-I

Samples par Hour: B0 = Sample Time ()
Sample to Wiash: 50 % itazh Time (=)

Statistics: |- Batch Report: |- Reduce Pump speed al
Channels: hethod Unit Infi
TAmmonium - pofl ST T
2 Mitritnitra pof :
Ma. of cups:
[elete Channel 3 Fostat oyl N f |
— 1 |4Kisel Pyl o S1samp
HE Sample
Wirtual channels ... CLF Mode:

Auto Dilution:

Nane I Walve IS\,rringe Select...l

Dilution Analysis :

Spad_<kanal.anl

on? (B4 xgancel

? Help

Click on the
Help button...

Datei Bearbeiten Lesezeichen Optionen 7

Inhalt | Index |Zur'u'ck|D1ucken| 44 | b Iﬁlossalyl

Entering Main Page Information

At the top of the Set Up: Analvsis window, click the Main Page tab.
Enter the following information:
*  Analysis: T this is a new Analysis, type in a name. This will usually be the name of the
type of sample, such as Sea Water, Waste YWater etc.
After having saved the Analysis once (by clicking @), the name cannot be
changed any more and will appear dim.

*» Description: This field is aptional. ¥ou can type in a comment to provide mare
information about the Analysis,

Analysis, select this additional check box if the current Analysis will be used as Auto
Dilution Analysis (see also Automatic Dilution Analyses).

* Run Mame: |f you are creating & new run, this additional field will be provided where
vou can enter & run name. |f the Run Mame Generator in Configure - Sofhware - General
was activated, a name will be autormatically entered.

* Samples per Hour: This field indicates the sampling rate. The default is 100,
Check your method description if a different rate is recommended for your method and
change the value if required. For multi-channel systems, use the smallest rate given for
the methaods.

If you increase the rate, the sample and wash time will decrease, and vice
Wersa.

MNote that this is the parameter which has the greatest effect on
inter-sample carryover. The higher the sampling rate, the higher the risk of

[ |




AACE Software

Easy to Use

il Set Up: Analysiz - 020123A run !EE

hain Fage Tray Frotacal | Channel 4 I Channel 2 I Channel 3 I Channel 4|

Frimer

-

Calibrants

Samples

Bazeline

Crric

Carnyower

Qc

HNull

Spiked Sample

rauze

l@ lBll DlH AV

End

Rowg 1 R &

Insert Chre nrrite

Tl e Fix

Lelets... | ID Generatar ...
=

Feak |[lzon |T1,r|:ne ICup Sample ID
1 [ Bl 1 Frimer

z ~ D z Drift

3 B - Cal.

4 B - 2 cal

5 | = 3 Cal.

& B 4 Cal

7 B - & Cal.

g | s & Cal.

e [l | H1 1 High

10 [l LA 5 Low

11 [l LA & Lo

12 I cct 50 Quality Cup
13 S 11 noZ

14 s 12 det

15 5 12 det

16 S 14 det

Q% (] anncel

- L
? Help | Load Tr.a1,r| Save Trayl Impaort | Eonflgurelmp-:-rtl @ Wil | Frint

Just click on a
symbol...

To add a cup
to the analysis
list



AACE Software

Easy to Use

Only the modules and
options in Your system
appear on the screen

: Charting !

e Sypz_ 1 [AA3]

Fiur | Stop | ?Helpl

{ t
@ME

Chanrel 1

it it it
®ME ®ME ®ME

Channel 2 Channel 3 Channel 4

8
FPump 1

=X Sampler 1 Syringe
-

o

Cdmn 1

—

i set Up: Analysizs - 020123%.run

Main Fage I Tray Protocol I Channel 1 I Channel 2 I Channel 3 I Channel 4|

Fnalysis:
Lrescription:
Samples per Hour:

Sample to Wash:

Statjstics:

Iﬂllakanaler Feir Wames:

Iﬂmmu:uniumNitriHNitratFDSfatKisel
Sample Time

Wiash Time (=)

A

Batch Report: I_ Eeduce Pump



AACE Software

Peak Evaluation

I view Chart - CY-DLLA1.RUN

Specially v [ 1 1113 =) #|alsd ] 2] |mlic|%) Sl 228
designed to read
steady-state

peaks accurately

hinutes 10 11 12 13 14

szl

4
II |Bun: CV-DLLAT  [Channels : 1 |Carrec ted [




AACE Software

Peak Evaluation

I view Chart - CV-DLLAT.RUN

Display can e S e T N P =
0392 10 4_3

be 0.393 0.395
compressed e
Y Vies Hi=] E3

to see a
whole run... j

0.010

.. or :
expanded to e . . - -~

4
rlﬁun:w-[)um |Charimels : 1 |Comected [

show details 4
of low peaks.

I R B R I T B P LY T P NPy NPy

hinutes11 12 13 14 15 16 17 1§ 19 20 M 22 23 24 25 26 2¥ 23 2 i 3 32 I 34

sl

4
[[Run: CV-OLLAT  [Channels : 1 |Carrec ted [



AACE Software

Individual data points

Peak Evaluation

I view Chart - CV-DLLAT.RUN

255

265

Channel:|1 jglmu_lﬂ_lﬁllﬂi_l e\llll%l ;_hl_:_l r\lllﬁil %l e

275

0.398 0.395 0.392 10.014_
I view Chart - CV-DLLAT_RUN
ohannel 1 =] efI[ /L[4 7Y =] Ble el £]5] | B]k]%] |5 <0
255 265 275 28D
0.393 0.395 0.392 10.014_
=
................... Ad
....... 35 36
=
o
1=
Minutes 33 34 35 SE_LI R
[Run: C¥-DLLAT  [Channels: 1 |Canec ted [ w




AACE Software

Peak Evaluation

I view Chart - CV-DLLAT.RUN

Signal averaging can | ™SS A T N Skel sl Se s Sl

be applied :

I view Chart - CY-DLLATRZ.1un

chamel:[1 =] [l A]~[°2 =] ®Je alud®| x]z] A\l x| =5 by

255 265 275 280
0376 0373 0369 A0
. 1=
Ad
i) 36
_ =
4

NN

Minutes 33 34 35 36
KN | :
{[Pun: Cv-OLLATR3 |Channels : 1 |Carrect ted [ 4



AACE Software

Report
contains
system
performance
information:

Calibration
accuracy

Sensitivity

Results Calculation

BEiw«r n |5

==

Ebsel

ERAN+LUEEEE AACE 5.420 alpha 12

Stockholm Water Company

Drinking Water Analysis Beport

Hawe of Bun 0Z0Z19AR1
Date of Feport 22.02.02
Date of Fun 19.02.02

Name of Analvsis
System No.
Tyvpe of Systen

FPort-run Raport

:Stephentest. ANL
He
HF ]

Operator Start/Stop time :10:13 - 11:10

Conment iFecalculate from Fun02Z0Z194, run

5CC

Channel 1 Z 3 4

Method NH4-N NO32-N Fo4-F 31

Tnit nosl nosl nosl nosl

Calibr. Fit Linear Linear Linear Linear

Corr. Coeff. 0.99495 l1.0000 1.0000 0.93349

Ease -17345 -20815 413 -14324

Fain 21 22 3l 22

Gensitivity 0.3557 0.3760 0.2758 0.3520

Sample Limit 1

Sawple Limit 2

PE Cup SJample Id Value Value Value Value
1] B Baseline -2.5 -0.3 -1.1 =7

1 1 P Primer A6, 3 639, 5 499.0 2991

§|Page1 of 3




AACE Software

Calibration
report

Sample
results

Results Calculation

EE KA 0§ HE | o

Dample Limit 2

Pk Cup
0 a
1 1
Z 2
3 1
4 2
5 3
& 4
7 &
g &
9 7
10 1
11 3
1z 3
13 24
14 z4
15 24
la 24
17 24

Lo T o T w RO o TR o O o B e R R = N e

wow w e B o
SIS Y  a

32

SJample Id

Baseline
Primer
Drift
Cal.
Cal.
Cal.
Cal.
Cal.
Cal.
Cal.
High
Low
Low

Gample from beaker

Staphentest ANL / 0Z0Z2192R1._run

Value

-&.
e9a.
428,
893,
429,
14z,

34,

12.

-1.
g7,
141.
141.

LR LR s B R o]

[ e = T o B = T e Y = ¢ BT OO O e R = R L ]

Page

1

Value

-0.
699,
419,
697,
424,
139.

3d.

14.

-0.
94,
139.
139,

| R S

L e ' R e Y L = R T T = R I = O L

Value

-1.
499,
303.
493,
30E.
101.

24,

-0.
437,
10l.
10l.

= = =

E T B B o Y o e T = T e - == B T R e R

Value

2991
15333
2980
15329
611
147
56
24

2983
gll
gll

L R ) R A Y

£|Page1 of 3




AACE Software

Results Calculation

Performance statistics

ATATIATICS

Channel :

Froup 2 Mean

std. Dewviation
Coeff.of Wariation [ %]
No. of 3amples

Min

Max

Detection Limit

3.
.

la

2.

3
3
.
12
1

4.3

1.

5

3.8
0.3
d.8

1z
3.0
4.3

1.9
0.1
6.3

1z
1.7
A

14
1z



AACE Software

Results Calculation

Faulty calibration
can be corrected

New results are copied:

old results are retained

Calibration Curve - 011128D_run
(= Load | Erint | ? Help | xgancell

100 o

Corr. Coeff:
09974 PP E—

Calibr. Fit:
linear

-3,0309545
00007713

a:
b=
Corrections:

Base: done

carmover. done
Dirift: dane

. Calibration Curve - 011128DR 4. run !E m
E . Friit | 7 Help | X Eancell
Channel: 100 -
I'I Ammoria j
Corr. Coeff
1.0000 20
Calibr. Fit:
quadratic
a=-1.8613736 fill
b= 00008115
o = 00000000
Corrections:
Basze: done "
Carrvover,  done i
Dirift: done
20 4
I:l 4] T T T T T T T T 1
il kil 10 15 20 25 a0 35 40 45




AACE Software
Quality Control Charts

_ . OC Chart - Demo.OCS _ O] x|
User defln?d 4| #Ee e s
or automatic
limits
. Gt S e

warning flags

. |Perind: 1 af 1 M 12, Date: 20002.97, Yalug: 04993, Flag "'h" i
O different QC
levels can be _
defined Values for each data point Automatic

data transfer




AACE Software

Data Export to LIMS

a Configure Export

1 . SeIeCt data Selectﬁun...l fﬂ.r-lllaalijzaler.anl o

IEI2I]22IJ.-’-'-..run

to expo rt Export | Fu:urmatl F'reviewl

¥ E=port Header Information

[+ PFun Mame
[+ FunDate
[+ Operatar
[+ Comment

[T Channel Type

[ Channel Mumber
[~ Method

[+ Lrit
[ Baze & Gair

¥ Calibrant Yalues

—Special
¥ E=port samples only
[~ Export Data Fields
[ Export Wirtual channels
[T Use Real channel fomnat

[T Export 240 Data

—Sample
¥ Sample 1D
[T Peak Mumber
[T Cup Position
[ Cup Type
[T Cup Group

Channel
¥ Fesult [Concentration

[+ Result [AD value of peak height]
[~ Peak start

[T Peak position

[T Peak class

[T Offscale:

& E:-:pu:urtl _x Eancell _? Help |




AACE Software

Data Export to LIMS

a Configure Export

Analysis Run

2 . S e I e Ct d ata Select Run... | |&ak analer. an 0202206 run

fo rm at Export  Format | Preview I

—Format

" Sylk Format

—Delimeter
" Comma,

i~ Semicolon ;
¥ Space
" Tab

" Other I_

—Sting Separatare——

' Double inverted comma "
" Single inverted comma '

i~ Mone

& E:-:pu:urtl _x Eancell _? Help |




AACE Software

Data Export to LIMS

E Configure Export

. Analyziz Fur
3 . P review Select Run.. | |k analer. anl | 0202206, run
L]
eXpO rt fl Ie E:-:p-:urtl Format  Freview I
"BIN " "0Z0ZZ0A. RUN" -
"DATE" "2z0.02.02"
"TIME" "13:36"
"OPER" "inmy"
"COMM" "AmwmoniumNitrit+MNitratFosfatEisel"
"UNIT" "pogsl" "pogsl" "pgdlt "pgrlt
"CVAL" "CHAN1" 700.0 420.0 1l40.0 25.0 14.0 7.0 0.0 0.0 "CHAMNz" 700.0 :
"moZ" 1l4.Z 4543 S0_.5 1011% 3.8 2574 5.1 3217 |
"det" 9.3 4181 &6.5 36326 9.1 41532 1E5.7 32409
"det" E_8 3925 5.7 3ET7E 6.3 3845 13,3 3377
"det" 4.3 2855 L. & 3Led &.8 23500 l4.3 3304
"det" Z_.E5 3686 5.3 3533 &.0 3810 13.1 3363
"det" Z.0 3650 5.Z 3533 E.7 378Z 1l3.4 33268
"std8" 1ZT76.4 ZZ48Z 790.Z 15668 1017.Z E&307 LEER0.5 Z3Z804
"ztd8" 1308.8 ZZ2&l Sed4. 4 12404 1035.1 E&20L EBET.D EZ4720
"ztd8" 1311.4 22593 744 _E5E 14950 1041.3 Z&8E54 EBlZ.E5 Z46ZF1
"zed8" 13096 ZZ97Z 816.7 16085 103L5.7 ZeTET E77E.4 24488
"t -4 .1 BT -39.8 58 -EZL.Z 3EEZ Zel.Z 7855
"t -4 .1 BT -35.8 58 -ZE.Z 3EZ 4.6 4838
"Y' BEE9.L5 45141 E48_ 6 454958 3I885.3 46574 2349 8 456584
"t BEl.9 445868 E46.1 45305 3IBLE. Y 46279 2347 .2 45636
"' OBEO.E 43761 E33.6 44339 321.4 45803 zZ3I1EZ.9 45015
"' 34F_.3 ZBE30 3EZ.8 Z8064 ZES.1 z8764 13BE.EZ EBLlE3
e 3IFT.E Z281E% 319 E ZT78Y ZE6.3 E24L54 1368.1 Z7903
"EM 3BIT 27900 31e.8 E7E94 ZEZ6.0 28424 13EL5.7 Z7E79 =
| I LIJ

& E:-:p-:urtl

_x Ear‘u:ell _? Help |




AACE Software

Data Export to LIMS

Results can be exported automatically after each run

Configure Software E |

Fun Chart I

Fage zet-up I
Peak detection I

Remote Start
Realtime Functions

Fun Settings Post-run I R epaort I LIk S /Expark I Language

—Automatic Dutput————————————
[ Frint Feport

v Fun Export File [Fesuliz}

[~ Chart Expart File
[ Frint Chart

™ Piint Calibration Curve

—Print Chart
" Peaks only

i alyes

i~ Sample |0

~Final baze wait

% short ™ 3 periods

Fun Chart I
Peak detection Realtime Functions

Fun Settings I Post-rin I Fepoit  LIMS/Export | Language

Fage zet-up I Remote Start

—Expart Tupe
" Use Standard Export Format [DOS, OME version compatible)
% lse Enhanced Export Farmat

—File Hame
& Build from run narme

 Use default name

—Directony for analyzis result

O:ASACENSIT MDAt

\/ (1] x Ear‘u:ell ? Help

Configure Software E |

\/ (1] | xgancell ? Help




Methods

MULTITEST METHODS

How to analyze several parameters?

wf-of




Methods

Different ways of measuring 5 parameters.

A 5-channel system with 5 manifolds

sooom UL
NoA |
Fast, e T
but ——

large and expensive -
| P uuuul-- 4




Methods

Different ways of measuring 5 parameters.

A 1-channel system with 5 manifolds

akotet_fel
0 ':l'EI
Must buy 5 manifolds _

Change-over is time-consuming



Methods

Different ways of measuring 5 parameters.

A system with 1 multi-test manifold

i l_l}_ﬂ-:j | T
)
NO

2
NO,
NH,
PO,
Si0,

Economical and flexible. Invented by B+L.



Methods

Multitest: how it works

-+

U
R

660 Nnm

boh o 4

For Ammonia

air

buffer
sample
salicylate
NaOCI
water



Methods

Multitest: how it works

-+

L
J

550 nm

boh o 4

For Nitrate

air

NaOH

sample

hydrazine

water

NEDD / sulfanilamide



Methods
Multitest and multi-range...

high concentration sample

T !

_« low concentration sample




Methods 27 water and soil methods with one manifold MT?7 for water,

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

Alkalinity

Ammonia (salicylate)
Ammonia (phenate)
Boron

Bromide

Calcium

Chloride

Chromium (6+)

Fluoride

Hardness

Iron

lodide

Magnesium

Manganese

Nicotine

Nitrate

Nitrite

Nitrogen, total (NH3 + NO3 only)
Nitrogen, total Kjeldahl
Phenol

Phosphate

Phosphate (molybdovanadate)
Phosphorus, total Kjeldahl
Potassium

Silicate

Sodium

Sulfide

G-148-95
G-102-93
G-102-93
G-214-98
G-301-04
G-209-98
G-133-95
G-284-02
G-383-08
G-244-00
G-210-98
G-300-01
G-315-05
G-314-05
G-217-98
G-109-94
G-109-94
G-305-04
G-188-97
G-360-06
G-103-93
G-304-04
G-189-97
G-184-96
G-147-95
G-184-96
G-213-98

0-300 to 0-500 mg/L as CaCO3

0-0.25 to 0-5 mg/L
0-0.5to 0-5 mg/L
0-2 to 0-15 mg/L
0-10 to 0-100 mg/L
0-12 to 0-100 mg/L Ca
0-10 to 0-100 mg/L
0-1to 0-10 mg/L
0-2 to 0-6 mg/L
0-400mg/L CaCO3
0-1.5to 0-15 mg/L
0-20 to 0-150 pg/L
0-1.5t0 0 -3 mg/L
0-3.75 to 0-30 mg/L

0-2.5t0 0-25 mg/Las N
0-2.5t0 0-20 mg/L as N
0-10 to 0-90 mg/L

0-25 to 0-250 mg/L as Br

0-25 to 0-250 mg/L
0-5 to 0-45 mg/L

0-14 to 0-140 mg/L Fe
0-100 to 0-300 pg/L as |
0-10 to 0-15/90 mg/L

0-400 to 0-4000 mg/L 0-2 to 0-10 g/L

0-0.3 to 0-2.75 mg/L
0-0.3 to 0-2.75 mg/L
0-25 to 0-160 mg/L
0-1 to 0-8 mg/L

0-2 to 0-20 m/L
0-1.7 to 0-7.5 mg/L
0-30 to 0-300 mg/L
0-1.7 to 0-6 mg/L
0-100 mg/L

0-6 to 0-60 mg/L
0-100 mg/L

0-0.5to 0-4 mg/L

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

0-1to 0-11 mg/Las N
0-1to 0-11 mg/Las N

0-3.5t0 0-25 mg/L as N

0-10to 0-50 mg/L as P
0-200 to 0-2000 mg/L

0-6 to 0-50 mg/L as P
0-200 mg/L as K20

0-30 to 0-300 mg/L as SiO2
0-200 mg/L as Na

0-2.0to 0-12mg/L as S

550
660
630
420
600
570
480
550
620
520
560
420
510
480
460
550
550
660
660
510
660
420
660
flame
660
flame
660



Methods

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

MT19 for seawater and low level water
Heating bath + Cd column for nitrate

Aluminium G-381-07 0-0.1 to 0-0.8 mg/L  0-1 to 0-8 mg/L 600
Ammonia G-171-96 0-42 to 0-380 pg/L  0-0.35 to 0-4.2 mg/L as NEB0/630
Colour G-302-04 0 - 70 to 0-250 Pt units 440
Chloride G-279-01 0-6 to 0-40 mg/L 0-60 to 0-400 mg/L 480
Copper G-311-04 0-1 to 0-4.5 mg/L 480
Iron (acidified samples) G-290-03 0-0.1to0-4.4mglL
550

Manganese G-303-04 0-0.3 to 0-7.5 mg/L 480
Nitrate G-172-96 0-40 to 0-650 pg/L  0-700 to 0-7000 pg/Las N 530
Total N in persulfate digests  G-172-96 0-40 to 0-650 pg/L  0-700 to O-7000 pg/L 550
Nitrogen, total Kjeldahl G-225-99 0-2.2to 16.8 mg/L 660
Phosphate G-297-03 0-30 to 0-300 pg/L as P 880
Phosphorus, total Kjeldahl G-371-07 0-5to0-15mg/L 880
Silicate G-177-96 0-0.5 to 0-6 mg/L 0-7 to 0-60 mg/L as SiO- 820
Sulfide G-372-07 0-0.15t0 0-1.5mg/L 0-1.5t00-15mg/Las S 660

Zinc G-316-05 0-20 to 0-60 mg/L 630



Performance

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

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

Reproducibility: Phosphate in fertilizer: RSD 0.2%
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Performance

Officially-approved methods for AA3
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QUAATRO

a higher level of automation
e Results are more reliable
e Reproducibility is higher

e Detection limits are lower.



QUAATRO is... Compact

1,2,30r4 1,2,30r4
1,2 or 3 pumps manifolds photometers

Air
valves

Sampler
XY-2 or X

Optional
dilution
valves

Reagent

Run in valves

progress
LED




QUAATRO is... Easily transportable
L T "R




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

e Controls heating baths and warm air

e 1000 Hz proportional control gives
an accuracy of 0.01°C

- Reaction stream and flowcell are
at the same temperature

- Changes in lab temperature do
not affect the results.

- Automatic "analysis in progress"
indicator.



Highest Performance

High Performance Photometer

Low-noise digital photometer

e New electronics, optics and software

e 30 mm and 50 mm flowcell options
with bubble-through

e LED option



Highest Performance

Programmable air injection

Bubble frequency is software-selectable
to 1, 2, 3 or 4 seconds

e Reduces flow elasticity

e Delivers more stable results

e Enables 1 mm flowcells

e Enables bubble-through with long flowcells



