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SAFETY

Please read thisinformation carefully prior toinstalling or using this equipment.

1. The unit described in this manual is designed to be operated only by trained personnel. Any
adjustments, maintenance and repair must be carried out as defined in this manual, by a person
qualified to be aware of the hazardsinvolved.

2. It isessential that both operating and service personnel employ a safe system of work, in addition
to the detailed instructions specified in this manual.

3. The covers on the unit should only be removed by personnel who have been trained to avoid the
risk of shock.

4. References should always be made to the Health and Safety data supplied with any chemicals
used. Generally accepted |aboratory procedures for safe handling of chemicals should be employed.

5. If it is suspected that safety protection has been impaired in any way, the unit must be made

inoperative and secured against any intended operation. The fault condition should immediately be
reported to the appropriate servicing authority.
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SECTION 1
INTRODUCTION
1.1INSTRUMENT DESCRIPTION

The Aquanovaisamicroprocessor controlled Visible Range Spectrophotometer covering thewavel ength
range of 320 to 1000nm with a8nm bandwidth. The monochromator isof amodified Czerny Turner
design, incorporating astepper motor driven 1200 lines'/mm hol ographic diffraction grating and featuring
automatic second order response suppression. The Aquanovahasfull interfacing capability for analogue
output and serid (RS232) interfacing. Theoptical systemisindependantly housed and isolated with lenses
to givemaximum protection from environmenta contamination. Combined withamechanicaly rigid
structure, the Aquanovaprovidesasystemwith fast warm-up, low drift and high reliability.

The Aquanovaincludes pre-programmed methodsfor usewith sixteen water test kits. Ten user methods

can a so be saved onthe Aquanovato allow usewith alternativekits. Thisproduct issupplied with a15mm
reaction vial holder andaCOD cell holder.

Available Test Kits

Element Order CodeKit Element Order CodeKit
Aluminium 025 200 Iron 025 205
Ammonia 025 201 Nitrate 025 206
Chloride 025211 Nitrite 025 212
Chlorinefree 025 202 Phosphate 025 207
Chlorinetota 025 202 Slica 025 208
COD low range 025 213 Sulphate 025 209
COD midrange 025214 Zinc 025 210
COD highrange 025 215

Copper 025 203

Huoride 025 204

Each kit cones conpl ete wth conprehensive instructions, al reagents, 1 reaction vial and neasuring scoop.
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1.2INSTRUMENT SPECIFICATIONS

Wavelength:
Range
Resolution
Accuracy
Bandwidth
Transmittance:
Range
Resolution
Stray Light
Photometric Accuracy
Absorbance:
Range
Resolution
Concentration:
Range
Resolution
Units

Factor

Photometric NoiseL evels:

Photometric Stability:
Readout:

Outputs.

Light Source:

I nput Voltage:

I nput Power :

Size

Weight:

320 - 1000nm
Inm

+2nm

8m

010 199.9%
0.1%
<0.5%

+1%

-0.300 to 1.999A
0.001A

-300to0 1999 Concentration

0.01/0.1/1

ppm, mg/l, mM, g/l, %, M or none

0t0 99.99, 100.0 to 999.9, 1000 to 9999
<1%

1%/Hr after warm-up

Custom L CD Graphicsdisplay
Analogue(0-1.999V d.c.) / RS232 serial port
Tungsten Halogen 20W 12V

115/230Vac -20% + 10% 50/60Hz
<50W

365 (w) x 272 (d) x 160 (h)mm

6Kgs
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SECTION 2
INSTALLATION
2.1UNPACKING
Removethe Aquanovafrom the packaging and ensurethefollowing items are present:

1. Aquanova Spectrophotometer

2.MainsCable

3. Pack 8 Cuvetubes (060 381)

4. Optional Accessories(asordered)

Any shortagesor damage should bereported immediately totheManufacturer or your local
Digtributor.

2.2INSTALLATION

MAINSSUPPLY

The Aguanovaisdesigned to operate on 115/230V a.c. supplies (-20%+10%) 50/60Hz.

Thestandard 2 metre mains cable supplied with the unit isfitted with an 1EC type connector which can be
plugged directly into the POWER IN socket ontherear panel.

Themainsfuseishoused within the POWER IN socket. When replacing thefuse the unit should be
disconnected from themainssupply.

Intheevent of thefusefailing after replacement it isadvisableto consult with the Manufacturer or your
local Digtributor before proceeding further.

FuseRating: 2A 'F (fast blow type)
NOTE: Theunit should bepositioned within 1.5 metresof an earthed mainssupply.

VOLTAGE SELECT

NOTE: When changingthevoltage select switch position alwaysensurethefuserating
Iscorrect.

Before attempting to changethe voltage sal ect disconnect theinstrument from the mains supply. Withdraw

thefuse holder from the power input socket and removethefuse. Extract thegrey fuseretainer and rotate

sothat the correct voltageisvisiblethrough the gperturein thefuse holder. Replacethefuseretainer inits

holder, fit the correct fuse and push assembly back into the power input socket.

MAINSCONNECTIONS
A suitable plug should be connected to the 3 wires on the mainslead. Theseare colour coded to conform
totheinternationally recognised standard such that:

BROWN LIVE
BLUE NEUTRAL
GREEN/YELLOW EARTH

IMPORTANT: THEUNIT MUST BE EARTHED.
The Green/Ydlow wireinthea.c. supply cable must be connected to aproperly grounded termindl.
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23DISPLAYS
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1. Primary display area- Transmission, Absorbance, Concentration
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2. Primary display adjust annunciator

3.  Secondary display area- Wavelength, Factor, Method

4.  Primary display units

5. Secondary display adjust annunciator

6. OperationwithPC
7.  Menuoptions- %T ABS CONC FACTOR UNITS

8.  Menupointers(for 7)
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24CONTROLS
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1.  usedtoadjust vauesonthe selected display

2. usedtomovehorizontaly between menu options

3. usedtosdect thedisplayed menu option

4. initiatesacdibrationroutine

5.  Printkey. Providesaprintout of the current reading with anincremental sample number.

When pressed for thefirst timeafter acalibration the print out will give calibration
information. Theincrementa samplenumber will bereset after acalibration.

637 015/REV A/06-01



25INPUTSOUTPUTS

Fig. 2.5.1 Rear Panel Layout
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1. LAMPACCESSPANEL Thispanel alowstheuser to gain accesstothe
tungsten hal ogen lamp when replacement isnecessary.

NOTE: TheLamp AccessPanel and all ventilation slotsmust not be covered or
obstructed at any time.

2.ROCKER SWITCH On/Off switchfor theunit.

3.POWERIN SOCKET | EC type connection socket for mainscable.
4. OUTPUT SOCKETS Anaogueoutput.

5.0UTPUT SOCKET Output socket for (25 way) RS232.
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SECTION 3

OPERATION
3.1INITIAL SET-UP
NOTE: If theunitisin continuoususeit isrecommended that it should beleft switched
on toobtain maximum lamp life. Do not open the samplechamber door during

initialisation.
Connect the unit to the correct mains supply and switch on. After switch on, the Aquanova automatically
re-dignsthemonochromator at zero order wavelength. During thisinitiaisation, the Aquanovadisplays
CAL ontheprimary display and amoving dash onthesecondary display. After cdibration, theunit will
then goto thelast wavelength used and enter the measurement modelast usedi.e. %T, ABSor Conc.
Thefollowing error conditionsare possibleif the Aquanovafailsto find the zero order peak:
Err 4 Low zeroorder light level detected. Theinstrument hasfailed to find azero order peak. Possible
causesof thiserror arethat thelamp hasfailed or that asample hasbeen left in the unit whichisabsorbing
thezero order light.
Err 5 Nolight level detected. Theinstrument hasfailed to find azero order peak. Possible causesof this
error arethat thelamp hasfailed or that asample has been | eft in the unit which isabsorbing the zero order
light.
Err 6 Nodark level detected. Theinstrument checksthe region below 320nm which should haveno
optica throughput. If thisregion cannot befound the most likely causeisthat the sample chamber lidisnot
closed.

3.2SAMPLEMEASUREMENT

The Aquanovahasfourteen pre-programmed methods, rel ating to the Colorimetric Test Kitsavailablefrom
Jenway, and ten user definable methods. The pre-programmed methods arelisted inside the sample
chamber lid. Each method hasa pre-cal cul ated factor for the cal cul ation of the concentration fromthe
absorbancereading. The Aquanovawill aso automaticaly convert the molarity readingsfrommgl-using
the molecular weight of the substance being tested.

Useof the Pre-programmed M ethods (P200-P215 & t202)

Themethods are sel ected by moving the cursor to the CONC menu option usingthe LEFT or RIGHT
arrow keys. Theprimary display will show concentration with ppm, mgl or mM . Therequired method
can then be selected using the UP and DOWN arrow keys. The correct wavelength for the method will
automatically besdlected. Transferringtothe ABSor %T menu optionusingthe LEFT ot RIGHT arrow
keyswill display thewave ength of themethod.

Prior to analysisof unknown samplesthe Aguanovamust becalibrated using at |east two standard
solutions of known concentration, one of which must beablank (asample of distilled water treated asthe
samples). These standards need to be made accurately for the Aquanovato performto specification**.
Comprehensiveinstructionsare supplied with each individual colorimetric test kit and should befollowed
accurately.

With the blank samplein the sample chamber and the Aquanovainthe CONC, %T or ABS menu options,
pressingthe CAL key will initiateacalibration routine. Theroutine performsazero % transmission
calibration followed by areadout of 100%T, 0.000AABS or 0.00 "unitsof concentration”. (Aninterna

**  Anexceptionto thisisthe COD methods (P213-215) for which the standards are not necessary, and ablank is not

possiblefor methods P214 and P215. For these methods (P213-215) the calibration routineis carried out with no
reaction vial in the sample chamber.

Note: When making Fluoride measurements pleaserefer to theinstruction sheet supplied with the kit (025 204) for correct
calibration routine.
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shutter isautomatically activated to perform the zero % setting and thispart of theroutineis, therefore,
independent of the solutioninthelight path).

Thefollowing error codesare possibleafter acaibration:

Err 1 Dark cal error. Thiserror occurswhen the Aguanovaclosesthe shutter to block light entering the
sample chamber. If the detector output doesnot fall to alevel normally associated with adark cal thenthis
error isindicated. Themost likely causeisthat the sample chamber lid isnot closed.

Err 2 Light ca error. Thiserror indicatesthat thereisinsufficient light to calibrateto 100%. Themost likely
causeisthat light at the selected wavel ength isbeing absorbed by asamplein the sample chamber. This
error can aso be causedif thelamp hasfailed.

A cdlibration resetsthe sample number to unity.

A known samplereading isadvised to check both the factor and the accuracy of dilution. Theknown
sampleisplaced in the sample chamber and the concentration read. If it isnot correct the factor can be
adjusted to givethe correct reading by transferring to the xF menu option usingthe LEFT and RIGHT
arrow keys, and then using the UP and DOWN arrow keysto changethefactor. Whentheinstrumentis
switched off thefactor will returntoitsdefault factory setting.

The Aquanovaisnow ready to analysethe unknown samples.

Use of the User Definable Methods (U001 to UO10)

Thenext available user method is selected by moving the cursor to the CONC menu option and then using
theUPand DOWN keys. All the user methods have adefault wavel ength of 540nm and afactor of 1.00.
Thewavelength can be adjusted by moving the cursor to the %T or ABS menu optionsusing the LEFT or
RIGHT arrow keys, and then using the UP and DOWN arrow keys.

The concentration unitscan be set by sel ecting the UNITS menu option and then scrolled through by using
the UPand DOWN arrow keys (the wavel ength adjust annunciator isextinguished, and the adjust
annunciator isilluminated, both primary and secondary display will show ---). Pressingthe RETURN or
CAL key returnsto concentration plususer method number.

NOTE: If developing your own methodol ogy select the next available user method (U.001 to U.010) to
ensurethat thewavel ength and calibration factor areretained by theinstrument.

Many methodol ogiesarewel | documented and wherethese are available therecommended wavel ength
should be used. Where anew methodol ogy isbeing devel oped, the choice of wavel ength can often be
approximately determined by choosing an absorbance wavel ength that iscomplimentary in colour to that of
the standard solution. Thelist given below illustratesthis point. The chart may beread fromleft to right or
righttoleft, i.e; abluesamplerequiresaydlow filter / ayellow samplerequiresabluefilter.

Blue - Ydlow
GreenigvVBlue - Orange
Bluish Green - Red

Green - Red or Blue

Colours, asthey relate to wavelength, can bereviewed by placing ascreen, i.€; apieceof cardinthe
Aquanova light path whereit passesthrough the sample chamber. It will be seen that 400nm givesblue
light and 700nm givesred, with aprogress on between these points of green, yellow and orange.
NOTE: Thehuman eyeisunableto detect wavelengthsbelow 400nm or above 700nm.
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Onceacomplimentary colour has been chosen the precise andytical wavelength needsto beselected. This
wave ength will normally bethat which givesthe maximum absorbancevalue. Thiscan be salected by
scanning in 5nm stepsuntil an optimum isreached. It should be noted that zero absorbance point will
changewith wavelength. A zero CAL should be carried out whenever thewavel ength ischanged.

The complimentary colour method of sel ecting wavelength may not be gpplicableinall situations, perhaps
because the solution has no distinct colour, or the solutionisof acomplex nature and the absorbing species
of interest isnot the predominant col our. In these circumstancesit will be necessary to scan acrossthe
spectrum to determine points of maximum absorbance.

Situationsalso exist where solutionswill absorb at morethan onewave ength. If thissituationis
encountered itisusualy best to sel ect thewavel ength which gives maximum absorbance.

Itisalwaysgood practiceto verify linearity (i.e; concentration vsreading) of themethodology at the
selected wavel ength. Where more than one absorbing wavelengthisavailable, it isprobable that onewill
offer better linearity characteristicsthan others.

With the blank samplein the sample chamber and the menu option set to %T, ABS or CONC, pressing
the CAL key will initiate the calibration routine. Theroutine performsazero % transmission calibration
followed by areadout of 100%T, 0.000ABS or 0.00 "unitsof concentration”. (Aninternal shutter is
automatically activated to perform the zero % setting, and thispart of theroutineis, therefore, independent
of thesolutioninthelight path).

Thefollowing error codes are possible after acalibration:

Err 1 Dark cal error. Thiserror occurswhen the Aguanovacl osesthe shutter to block light entering the
sample chamber. If the detector output doesnot fall to alevel normally associated withadark cal thenthis
error isindicated. Themost likely causeisthat the sample chamber lidisnot closed.

Err 2 Light cd error. Thiserror indicatesthat thereisinsufficient light to calibrateto 100%. Themost likely
causeisthat light at the sel ected wavel ength isbeing absorbed by asamplein the sample chamber. This
error can aso be caused if thelamp hasfailed.

A calibration resetsthe sample number to unity.

With asolution of known concentrationinthe sample call and the menu option set to xF, thefactor can be
adjusted so that the concentration readout is correct.

Theuser definable method isnow ready to measure unknown samples.
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3.3GO0OD PRACTICE GUIDELINES

1

b)

For optimum performance acalibration routine should be carried out at the beginning and end of
every samplebatch.

To ensure accurate results are obtained the samplearealid should be kept in the closed position
during measurement.

The styrene cuvettes supplied with the unit are disposable (i.€; ided ly they should be used onceand
thenthrown away). Somerepeat useispossible, providing extreme careistaken during cleaning, to
ensure no damage occursto the polished surface.

Plastic cuvettesare not suitablefor use with organic solvents.

Glassware used inthe preparation of standards should be made of ahigh grade borosilicate glass.
Theuse of sodaglass should be avoided wherever possibleasleaching can occur during prolonged
contact, giving erroneousresults.

Glass cuvettes should bethoroughly cleaned after use. Discard when scratchesbecomeevident in
polished surfaces.

Chemical reagentsshould, wherever possible, be of high grade quality. Contamination can cause
problems, evenat very low levels. Diluents(i.e; water or solvents) must befreefromimpurities.

There are some substanceswhich do not follow Beer’s Law. When attempting anew methoditis
advised that linearity checks should be performed over therange of concentrationsbeing used. This
can becarried out by preparing aquantity of known strength solutionsand checking theresults.

Deviationsfrom Beer’sLaw may occur at high concentrations by association of molecular

ioNiC SPecies.

Deviationsfrom Beer’sLaw may occur at low concentrationsby variationin hydration,

introducing changesin the nature of complex ions.

Absorption which does not obey Beer’sLaw will requireagraph of known standardsto be

plotted. Thisshould indicate Reading vs Concentration. The reading obtained from theunknownscan
then berelated to the concentrationsfrom the graph.

Samplesand standardscan “ outgas’ when I eft inthe cuvette. Bubblesformed on the cuvette
wallswill causereading errors.
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SECTION4
MAINTENANCE
4.1 GENERAL

The Aguanovahas been designed to give optimum performancewith minimum maintenance. Itisonly
necessary to keep the external surfaces clean and freefrom dust. The sample areashould aways be kept
clean and any accidental spillage should bewiped away immediately. To give added protectionwhennot in
use, the unit should be disconnected from the mains supply and covered with the optional dust cover (630
028). For longer term storage or re-shipment it isrecommended that the unit bereturned tothe original
packing case.

NOTE:  TheAquanovaMonochromator isanon-serviceable unit and no attempt should be
madeto repair thisitem. Failureto observethisrecommendationwill result inthelossof any
Warranty Claim onthisproduct. Inthe unlikely event of the monochromator requiring service
or calibration, it isessential that the Manufacturer or your local Distributor be contacted
immediately for advice.

42LIGHT SOURCE REPLACEMENT

Theonly routine mai ntenancewhich may berequiredisthereplacement of thelight sourceif thisfails.

Failure should be suspected if lamp failureindicator appearson thedisplay. Thiscan be confirmed by

looking inthe sample chamber. The Tungsten Halogen lamp isavail ablefrom the Manufacturer or your

local Distributor (refer Section 5.2, Spares).

WARNING: Disconnect the unit from themains supply prior to replacing thelamp. Careshould be
taken when removing thelamp from the hol der. Ensurethelampiscoal prior to
handling.

1.  Accesstothetungsten halogenlamp can begained viathelamp accesspanel, located at the
rear of theunit (refer Section 2.4).

2. Slacken off thethumbscrew from thelamp access panel located at therear of the Aquanova.

3. Removetheoldlampfromtheholder. Thelampisaplug-infit and should beremoved by
gently easing it fromtheholder.

IMPORTANT: Whenfitting thereplacement lampitisessentia that the glassenvel opeisnot touched.
Finger markswill damagethelamp. Should accidental damagewith finger marksoccur,
the surface of thelamp may be cleaned using iso-propyl acohoal.

4.  Carefully removethereplacement lamp from the packaging, ensuring the glass portion of
thelampisnot touched.

5. Insertthelampintotheholder, asillustrated, ensuring that it isfully pushed home.
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Fig.4.2.1Lamp Fitting

6. Closethelamp accesspanel and re-tighten thethumbscrew.

NOTE:

It isessential that only the specified replacement lamp should be used. Accuracy of optical
alignment and per for mance cannot be guar anteed using alter native manufactur ed lamps.

SECTIONS

OPTIONAL ACCESSORIES

5.10PTIONAL ACCESSORIES

Thefollowinglist of itemsareavailable as optional accessoriesfor usewiththe Aquanova:

630 004 10x10mm Cell Holder

630 028 Dust Cover

050 002 DataAcquisition Software- 3%2" disk
060 381 Pack 88 reactionvials for usewith Test Kits
630 005 Adjustable Cell Holder

035 079 100x 10mmglasscell

035087 50x 10mmglasscell

035029 40x 10mmglasscell

035 086 20x 10mmglasscell

035 027 10x 10mmglasscell

5.2 SPARES

012 041 TungstenHaogenLamp

016 021 Replacement fuse 2A

016 025 Replacement fuse 1A
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SECTION 6
INTERFACING
6.1 Serial Interface

The Aquanovahasabi-directional RS232 interface set to:

1200 baud

7 databits

odd parity

1 stop bit
The25way D connector allowsastandard one-to-oneinterconnection lead to be used, as supplied with
the 40 column printer.
A printoutisinitiated by pressngthe PRINT key. If the sample munber isunity, then the printout will
include aheader block. The samplenumber isincremented every timethe PRINT key ispressed.

Thefollowing commands can a so be sent to the Aquanovaviathe serid interface (using Windows Termina
or Jensoft, for example).

ASClIDord Sameaspressingthe PRINT key

ASCII T<CR> Outputstransmission and wavel ength separated by an ASCII TAB character,
regardless of the Aquanovaoperating mode. For example: 100.0 540

ASCII A<CR> Outputs absorbance and wavel ength separated by an ASCII TAB character,
regardless of the Aquanovaoperating mode. For example: 0.001 540

ASCII C<CR> Outputs concentration and wavelength separated by an ASCII TAB character,
regardless of the Aquanovaoperating mode. For example: 1234 540

ASCII V<CR> Outputsavoltage proportiona tothemonochromaticlight level passing
through the sample and wavel ength separated by an ASCII TAB character.
For example: 1234.5 540

ASCIl Z<CR> Calibratesazero absorbanceif the dark shutter isopen (SO<CR> command),

or zero transmittanceif the dark shutter is closed (SC<CR> command).

ASCII SC<CR> Closesthedark shutter which blocksmonochromatic light entering the
samplechamber. Thisallows 0% transmittanceto be calibrated.

ASCIl SO<CR> Opensthedark shutter which allowsmonochromatic light to enter the sample
chamber. Thisallows 100% transmittance (zero absorbance) to be calibrated.
The shutter must be open for normal measurements.

ASCII Gnnn<CR> Commandsthe Aguanovato go to thewavel ength nnm. For example:
G540<CR>will set thewavel ength to 540nm.

13 637 015/REV A/06-01



ASCII Fxxxx.Xx<CR> Setsthe concentration factor to xxxx.x. For example: F1000<CR> will set the
factor to 1000.

Note<CR>isan ASCII carriagereturn character.
Thelast three commands provide an output which can readily beincorporated into most spreadsheet
software packages.

6.2 RS232 Output
Thebi-directiona RS232 interfaceisavailable ontherear pane 25way D type connector.
Theconnectionsareasfollows:

TXD?2 -INPUT TO AQUANOVA

RXD 3 -OUTPUT FROM AQUANOVA
RTS4 -LINKED TOCTS

CTS5 -LINKED TORTS

DSR6 -OUTPUT FROM AQUANOVA
DCD 8 -OUTPUT FRM AQUANOVA
DTR20 - INPUT TO AQUANOVA (must be active)
GND 7

Suggested interconnectionsare detail ed below:

AQUANOVA IBM PC XT (25way “D")
TXD2 2  TXD (FromPC)

RXD 3 3 RXD (ToPC)

RTS4 4 RTS(From PC)

CTS5 5 CTS(ToPC)

DSR6 6 DSR(ToPC)

DCD 8 8 DCD (ToPC)

DTR20 20 DTR(FromPC)

GND 7 7 GND

AQUANOVA IBM PCXT (Qway “D”)
TXD2 3  TXD (FromPC)

RXD 3 2 RXD (ToPC)

RTS4 7 RTS(From PC)

CTS5 8 CTS(ToPC)

DSR6 6 DSR(ToPC)

DCD 8 1 DCD (ToPC)

DTR20 4 DTR (From PC)

GND 7 5 GND

NOTE: ThelnterfaceCableKit (Order Code: 542 009) can beused toimplement the
aboveinter connections.

6.3 Analogue Output
Thisisavailableviathe4mm rear panel sockets. Theleve isproportiona to thedisplayed reading,
depending on the measurement mode:

Transmisson 1mV per 0.1%T
Absorbance 1mV per 0.001ABS
Concentration 1mV per concentration unit
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EC Declar ation of Confor mity

Jenway Aquanova Spectrophotometer complieswith thefollowing European Standards:

EN 50081-1:1992 Electromagnetic compatibility - Genericemisson standard

EN 50082-1:1992 Electromagnetic compatibility - Genericimmunity sandard (Performance
criterion B)

EN 61010-1:1993 Safety requirementsfor electrica equipment for measurement, control and
laboratory use
Followingtheprovisonof:

EMC Directive - 89/336/EEC and Low Voltage Directive- 73/23/EEC

MartynJ. Fal

Managing Director, Jenway Limited,
Gransmore Green, Felsted, Dunmow,
Essex, CM6 3L B, England
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