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Dear Customer,
Thank you for choosing a Hanna product. This manual will provide you with the necessary PRELIMINARY EXAMINATION

information for the corred use of the instrument. Please read it carefully before using the meter. If

Please examine this product carefully. Make sure that the instrument is not damaged. If any

you need additional technical information, do not hesitate to e-mail us ot tech@hannainst.com. damage occured during shipmen, please nofify your Decler.
Thisinstrument i in compliance with C € irecives. Each HI 95711 lon Selecive Mefer s supplied complefe with:
* Two Sample Cuvets and Caps
TABLE OF CONTENTS * 9V Battery
* Scissors
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Note: save all packing material until you are sure that the instrument works correctly. Any
defedive item must be retumed i its original padking.

All rights are reserved. Reproduction in whole or in part is prohibited without the writien consent
of the copyright owner, Hanna Instruments Inc,, Woonsocket, Rhode Island, 02895, USA.
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GENERAL DESCRIPTION

The HI 95711 s an auto diagnostic portable microprocessor meter that benefits from Hanna's
years of experience as a manufacturer of analytical instruments. It has the advanced optical
system based on a spedial fungsten lamp and a narrow band interference filter that allows most
accurate and repectable readings. All insiruments are factory calibrated and the eledronic and
optical design minimizes the need of frequent calibration.

With the powerful CAL CHECK validation function you are able to validate good performance of
your instrument at any time. The validation procedure is extremely user friendly. Just use the
exdusive Hanna ready-made, Nist traceable standards to verify the performance of the inshument
and recalibrerte if necessary.

All instruments are splash waterproof and the lamp and filter units are protected from dust or dirt
by a transparent cup. This makes the instruments fulfll field applications. Display codes aid the
user in routine operation. The meter has an auto-shut off feature thet will tum off the instrument
after 10 minutes of non use or after 1 hour if left in the calibration mode.

The meter uses an exdusive positive-locking system fo ensure that the cuvet is in the same
position every fime it is placed info the measurement cell. It is designed to fit a cuvet with a larger
neck making it easier to add both sample and reagents. The cuvet is made from special opfical
glass to obtain best results.

The HI 95711 meter measures the free and fotal chlorine (Cl,) content in water sumples in the
0.00 o 5.00 mg/L (ppm) range. The method is an adaption of the USEPA METHOD 330.5 for
wastewater, and Standard Method 4500-0 G for drinking weter.

The reagents are in powder form and are supplied in padcets. The amount of reagent is predisely
dosed fo ensure the menimum repectability.

ABBREVIATIONS

°C: degree Celsius
EPA: US Environmental Protedion Agency
°F: degree Fahrenheit
mg/L: milligrams per liter. mg/L is equivalent to ppm (part per million)
mL: milliliter

SPECIFICATIONS

Range

Resolution

Precision

Typical EMC Deviation
Light Source

Light Detector
Method

Environment
Battery Type
Auto-Shut off

Dimensions
Weight

REQUIRED REAGENTS
Code

HI 93701-0

HI 93711-0

freed,  0.00105.00 mg/L

Total CI,  0.00 10 5.00 mg/L

0.01 mg/L from 0.00 to 3.50 mg/L; 0.10 mg/L above 3.50 mg/L
+0.02 mg/L @ 1.00 mg/L

+0.01 mg/L

Tungsten lamp with narow band inferference filter @ 525 nm
Silicon Photocell

Adaptation of the USEPA method 3305 and Standard Method 4500-
(I G. The reaction hetween chlorine and the DPD reagent causes a
pink int in the sample.

010 50°C (32 to 122°F); max 95% RH non-condensing

1x9 volt

After 10' of non-use in measurement mode;

after 1 hour of non-use in calibration mode.

180 x 83 x 46 mm (7.1 x3.3x 1.8")

290 g (10 oz.).

Unit Description Quantity/test
Freed DPD Powxder Reagent 1 padket

Totul | DPD Powder Reagent 1 padet

PRECISION AND ACCURACY

Predision s how dosely repeated measurements

agreewithenchoiher. Precsionisusuallyexpressed / *\
Accuracyis defined asthe neamess of atest result

asstandard deviation (SD).

fothetruevalue.

)
©)

Although good predision suggests good accuracy, Precise, accurate Precise, not accurate
predseresultsambeinocaurate. Thefigureexplains Not precise, not accurate| Not precise, not accurate

these definifions. Inalaboratory using astandard — . -

solution of 1.00 mg/L chlorine and a representative / \ . / |
lotof reagent, anoperatorobtained withasingle | - \I J
instrument a standard deviation of 0.02mg/L \ / \7/
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PRINCIPLE OF OPERATION

Absorption of Light is o typical phenomenon of inferadion between eledromagnetic radiction and
matter. When a light beam aosses a substunce, some of the radiation may be absorbed by atoms,
molecules or aystal leritices.

If pure absorption occurs, the fradion of light absorbed depends both on the optical path length
through the matter and on the physical-chemical charaderistics of the substance according to the
Lambert-Beer Law:

dog 1/l =¢ cd
a
A=¢ cd

Absorbance (A)
intensity of incident light beam
infensity of light beam ofier absorpion

-log I /1

N molar extindion coeffident ot wavelength A
molar concentration of the substance
opfical path through the substance

o~ m — —

Therefore, the concentration "c" can be calculorted from the absorbance of the substance as the
other fadors are known.

Photometric chemical analysis is based on the possibility fo develop an absorbing compound from
a spedific chemical reaction between sample and reagents. Given that the absorption of
compound shrictly depends on the wavelength of the incident light beam, a naow spediral
bandwidth should be selected as well as a proper central wavelength fo optimize measurements.
The opfical system of Hanna's HI 95 seties colorimeters is based on spedial subminiature tungsten
lamps and narow-hand interference filters to guarantee hoth high performance and reliable
resulis.

FILTER

LAMP  LENS CUVET LIGHT  MICROPROCESSOR
DETECTOR
EMITTED LIGHT
o s oo D—D
Blodk diagram (opfical layout)

Amiaoprocessor conrolled spedial tungsten lamp emits radiction which is first optically condifioned
and beamed fo the sample contained in the cuvet. The optical path is fixed by the diameter of the
vet. Then the light is spedrally fitered fo a namow spediral bandwidth, fo obtain a light beam of
infensity | orl .

The photoeledtric cell collects the radiation | that is not absorbed by the sample and converts it
info an eledric cumrent, producing a potential in the mV range.

The microprocessor uses this potential fo convert the incoming value info the desired measuring
unit and to display it on the LCD.

The measurement process is cartied out in two phases: first the meter is zeroed and then the adual
measurement is performed.

The cuvet has a very important role because it is an opfical element and thus requires parficular
attention. It is important that both the measurement and the calibration (zeroing) cuvets are
optically identical to provide the same measurement conditions. Whenever possible use the same
cuvet for both. It is necessary that the surface of the cuvet is dean and not saratched. This to avoid
measurement interference due fo unwanted refledion and absorption of light. It is recommended
not to fouch the cuvet walls with hands.

Furthermore, in order to maintain the same conditions during the zeroing and the measuring
phases, it is necessary fo dose the cuvet fo prevent any confamination.

FUNCTIONAL DESCRIPTION

1) Liquid Grystal Display

2) CuvetHolder

3) Cuvetalignment indicerior
4) ON/OFF key

5) ZERO/SET key

6) READ/TIMER key

7) CALCHEGKhey
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KEYPAD DESCRIPTION

*  ON/OFF: fo tum the meter on and off.

o ZERO/SET: this is a bi-fundional key: press fo zero the meter prior to measurement, or hold
the key for 3 seconds fo select the desired parameter (Free or Total Chlorine).

o READ/TIMER: this is a bi-fundional key, just press for making a measurement, or hold the
key for 3 seconds o start a pre-programmed countcdown prior to measurement.

*  CAL CHECK: this bi-fundional key allows to perform validation of the instrument just pressing
the CAL CHECK key, or hold the key for 3 seconds to enter the calibration mode.

OPERATING MODES

* Measurement mode: default operation mode, enables both validation and measurement.

* Calibration mode: may be entered by keeping CAL CHECK pressed for three seconds (the “CAL”
icon appears), it enables clibration of the instrument.

DISPLAY ELEMENTS DESCRIPTION

P

‘ MONTH DAY
S P
BAT fl. ’.’+ NN

® o

1) four digit main display areq.

2) (AL appears when the insrument opercrtes in the calibration mode.

3) the Month and Day icons appear above the number of month and day when a date is
displayed.

4) the blinking “Batfery” icon appears when the battery voliage is getfing low.

| -
oAt —al

GUIDE TO DISPLAY CODES

This prompt appears for 1 second each time the instrument is

MONTH DAY
il I e |

w0200 fumed on.
S The parameter code “701” or “711" indicates that the meter is in
at t a ready state and zeroing can be performed.

Sampling in Progress. This flashing prompt appears each fime the
meer is performing a measurement.

Thisér;d‘mlaﬂmlﬂwnﬂerisinuzeroedslmeundnmwmnem
cn be performed.
Loam ]

Light over range: the cuvet is not inserted comedtly and an excess
ambient light is reaching the detector. I the cover is properly
installed, then contad your dealer or the nearest Hanna Customer
Service Center.

R The blinking "BAT" indicartes that the bettery voltage is getting low

- and the battery needs to be replaced.

This indicertes that the battery is dead and must be replaced. Once

this indication is displayed, the meter will lock up. Change the
battery and restart.

“Configuration”: this indicates that the meter has lost its
configuration. Cortadt your dedler or the nearest Hanna Customer
Setvice Center.

CALIBRATION MODE MESSAGES

The date of the last calibration appears on the LCD each time the
calibration mode is entered. if calibration is performed for the first
fime, “F.CAL” appecs.

This indicates thet the fadory calibration is seledted.
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The flashing digits indicae tht:
1) the month can be set
2) the day can be set

“Storage”: this prompt appears for 1 second at the end of the
calibration procedure, to indicate that the calibration data has
beensiored.

“Error”": the concentration of the calibrationsolution used isnot
correct. Repeatthe calibration procedure withthe rightstandard
solution, andverifyitisnotexpired. Hthecalibretion procedurefuails
again, contactyourdealerorthenearestHannaCustomerService
Cener.

ERROR MESSAGES

a) on zero reading

Thisindicatesthatthezeroing procedurefailed duetoalowsignal-
to-noiseratio. Inthiscase pressZEROagain.

“Nolight":theinstrumentcannotadiustthelightlevel. Pleasechedk
thatthesampledoesnotcontainanydebris.

“LightLow"’:thereisnotenoughlighttoperformameasurement.
Pleasechedkthepreparationofthezerocuvet.

“LightHigh”:thereistoomuchlighttoperformameasurement.
Please dheckthepreparationofthezerocuvet.
b) on sample reading

Thereistoomuchlightforthesamplemeasurement. Pleasecheck
iftherightsample cuvetisinserted.

“Inverted”:thesumpleandthezerocuvetareinverted.

“Tero”: a zero reading was not taken. Follow the instrudtion in
the measurement procedure for zeroing the meter.

10

m Under range. A blinking "0.00" indicertes that the sample absorbs
less light than the zero reference. Chedk the procedure and make

sure you use the same cuvet for reference (zero) and measurement.

A flashing value of the maximum concentration indicates an
m over range condition. The concenttration of the sample is beyond

the programmed range: dilute the sumple and re-run the fest.

Aflashing value lower than the meximum concentration indicates
m a low signal-to-noise ratio condition. In this case accuracy of the

result is not guaranteed. Repeat the measurement procedure.

GENERAL TIPS FOR AN ACCURATE MEASUREMENT

The instrudions listed below should be carefully followed during testing fo ensure best accuracy.

*Color or suspended matter in large amounts may
cause interference, therefore these should he
removed by freatment with adive carbon and by
prior filivertion.
* For a correctfilling of the cuvet: the liquid in the
cuvet forms a convexity on the top; the botiom of
this convexity must be at the same level of the 100 mLp>  —
10 mL mark. -

* Proper use of the powder reagent padcet:
(a) use sdissors to open the powder padket;
(b) push the edges of the padket to form a spout;
(<) pour out the content of the packet.

Rengem

mu ”\\

mm m
@u@eﬂ

(a) (b)
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Itis important that the sample does not contain
any debris. This would corrupt the reading. OPERATIONAL GUIDE

Each time the cuvet is used, the cap must be . .

fightened o the same degree. . Tum the meter on by pressing ON/OFF.
Whenever the awvet s placed info the measurement L/
cell, it must be dry outside, and completely free
of fingerprints, oil or dirt. Wipe it thoroughly

OFF

* When the LCD displays “701” or “711"” itis [

. . |
with HI 731318 or a lint-free cloth prior to — ready. The display code that appearsis the one !
i \ 1 of the last seleded parameder.

Shaking the cuvet can generate bubbles in the Gode Porumeter

sample, causing higher readings. To obtain 701 FreeChlorine

accurcrie measurements, remove such bubbles by m TotalChlorine

swiling or by gently tapping the vial.

Do not let the reacted sample stand too long * keep ZERO/SET pressed fo change parameter.

after rengent is added, or accuracy will be lost. The parameter code will change every three po
Itis possible fo take multiple readings in a row seooucls, will the by ks releused. Select the

but it is recommended fo fake a new zero reading E;g{gmiorileedionne 701" ortotal clrine

for each sample and to use the sume cuvet for ’

zeroing and measurement. * After the desired parameter code appears on

the display, perform either MEASUREMENT,
VALIDATION, or CALIBRATION PROCEDURE
following the instrudtions reported in the related
chapier.

Atter the reading it is important to discard
immedictely the sample, otherwise the glass might
become permanently stained.

All the readion fimes reported in this manual are
referred to 20°C (68°F). As a general rule of
thumb, they should be doubled at 10°C (50°F)
and halved ot 30°C (86°F).

In order to maximize accuracy, prior to a
measurement follow the validation procedure

1o be sure that the instrument is properly calibrated.
If necessary, calibrate the instrument.

12 13



MEASUREMENT PROCEDURE

* Seledtthe parameter code for free chlorine “701”
ot total chlorine “711” by holding ZERO/SET

(see pag. 13).

* Fill the cuvet with 10 mL of unreaded sample,
up to the mark, and replace the cap. 10 mLp> !

* Place the cuvet into the holder and ensure that [
the noich on the cup is positioned securely info S
the groove.

o After afew seconds the display will show
“.00-". The meer is now zeroed and ready for
measuement.

* Remove the cwvet.
* Add the content of one packet of the speific

fest reagent, for: (’
Free Chorine: Totd Corine: @
Ipadket of or Ipadket of = &
HI93701-0 HI93711-0 ﬂ
*  Replace the cap and shake gently for 20 seconds
(or 2 minutes in case of seawater analysis)

* Replace the cuvet into the holder and ensure
that the notch on the cap is positioned securely
info the groove.

14

* Press ZERO/SET and “SIP” will blink on the
b,

2'30”

T«
Then iUSI press READ/TIMER. READ
In both cases “SIP” will blink during m

Altemctively, wait for:
Free Chlorine: Tolal Chlorine:
1 minute or 2 minutes and 30 seconds

° wmmmkhmm“ﬁdw READ 3’
will show the countdown prior fo measurement. ill m
T 13 1’

measurement.

¢ The instrument diretly displarys concentration

in mg/L of free or total chlorine on the Liquid
Gystal Display.
INTERFERENCES
Bromine (posifive error) Oxidized Manganese and Chromium (posifive error)
Chlorine dioxide (positive error) Ozone (positive emor)
lodine (positive emor)

Alkalinity above 250 mg/L CaCO, or adidity above 150 mg/L CaCO, will not reliably develop the
full amount of color or it may rapidly fude. To resolve this, neutralize the sample with diluted HCl
orNaOH.

In case of warter with hardness greater than 500 mg/L CaCO,, shake the sample for approximetely
2 minutes ofier adding the powder reagent.

15



VALIDATION PROCEDURE

Usethe validetion procedureto ensure that the instrument s properly calibrerted.
Warning: do notvalidete or calibrerte the instrument with standard solutions other than the Hanna
CAL CHECK Standards, otherwise erroneous resulis will be obtuined.

CALIBRATION PROCEDURE

Note: Itis possible o interrupt calibration procedure at any time by pressing ON/OFE
Warning: do notvalicerte or calibrate the instrument with standard solutions other than the Hanna
CALCHECK Standards, otherwise etroneous resulis will be obtained.

Seled the parameter code for free chlorine “701”
ot total chlorine “711” by holding ZERO/SET

(see pag. 13).

Place the CAL CHECK Standard Cuvet A info the
holder and ensure that the notch on the cap is

positioned securely info the groove.

Press ZERO and “SIP” will blink on the display.

After a few seconds the displory will show

“.0.0-", The meter is now zevoed and ready for
valideion.

Remove the cuvet.

Place the specfic CAL CHECK Standard Cuvet B
info the holder, for:

Free Chlorine: Total Chlorine:
B,HI9S701-11  OF B HI9S7II-I
Ensure that the notch on the cap is positioned
securely info the groove.

Press CAL CHECK and “SIP” will blink during
measurement.

Wiait for o few seconds and the disploy will show
the validation stundard value.

The reading should be within specifications as
reported on the Cal Chedk Standard Certificerte.
lfthe value is found out of spedficertions, please
check that the cuvets are free of fingerprints,
oil or dirt and repect validation. If results are
still found out of spedifications then recalibrate
the inshument.

16

CALIBRATION PROCEDURE

Seled the parameer code for free hlorine “701”
ot total chlorine “711” by holding ZERO/SET
(see pag. 13).

Enter the calibrerion mode by holding CAL CHECK
for three seconds.

The date of the last calibration appears (e.q.:
month “01”, day “08"). “F.CAL” means that
the fadtory calibration is seleded.

Note: at this point it is possible fo reset the
instrument fo restore FACTORY CALIBRATION,
see instrudions page 19.

Place the CAL CHECK Standard Cuvet A info the
holder and ensure thert the notch on the cap is

positioned securely info the groove.

Press ZERO and “SIP” will blink on the display.

After afew seconds the displory will show

“.0.0-". The meter is now zeroed and ready for
calibrotion.

Remove the auvet.

Place the specific CAL CHECK Standard Cuvet B
info the holder:

Free Chlorine: or Totul Chlorine:

B, HI 95701-11 B, HI 95711-11
Ensure that the noich on the cap is positioned
securely info the groove.

17
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* Press READ/TIMER and “SIP” will blink on the e FACTORY CALIBRATION RESET

ER AT
disploy. e, o Itis possible fo restore fuctory calibration:
*  Enterthe cafibration mode by holding CAL CHECK Rk
¢ The instrument will show for three seconds the —— for three seconds. CHE
Cal Chedkstandard volue. o
L‘;;‘;;‘:,’;ﬂ:g:’;‘;"',‘,'o“,“;f&g";hfm | | « Hold ZERO/SET for 10 seconds. The display 0
calibration was selected. In both cases the {7:"'+ "D’J’:J’] a {L;‘M’;’W ’un'_’n] will show forZS;acon:Is ’LF.CA'I." and the SET
number ofthe morih s blinking, ready for dae = et SN parameter code ('701" or “711”) appears.
input The factory calibration is autometically restored
Note: if display will show “ERR” the end he iniument s ready o ) [ IR ] a [ RN ]

calibration procedure failed. Verify that the
right CAL CHECK Standard Cuvet B is inserted,
that both A and B cuvets are free from
fingerprints or dirt and that they are inserted
correcly.

DATE INPUT

* Keep READ/TIMER pressed to scroll to the
desired month number (01-12).

o When the correct month has been set, press
ZERO to confirm. Now the displary will show the
day number blinking. Keep READ/TIMER pressed
to saroll fo the desired day number (01-31).
Note: it is possible to change from day to
month and vice versa by pressing ZERO.

¢ When both the day and month have been
seleded, hold CAL CHECK for three seconds to ChE
store dafe and clibrtion volues. The instrument ‘m
will show for one second “Stor”, to confirm
that the new calibrotion deta has been accepled.

* The instrument will retum automatically to
the measurement mode by displaying the R ’ a [ P ]
parameter code (“701” or “711”) on the
L@.
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BATTERY REPLACEMENT

Battery replacement must only take place ina
non-hezardous area.

Simply slide off the battery cover on the back of
the meter. Detach the battery from the terminals
and attach a fresh 9V battery while paying atiention
fo the corred polarily. Insext the batiery and replace

the cover.

REAGENT SETS

HI 93701-01  Reagents for 100 Free Chlorine fests

HI 93701-03  Reagents for 300 Free Chlorine fests

HI93711-01  Reagentsfor 100 Total Chlorine fesis

HI93711-03  Reagents for 300 Total Chlorine fesis

OTHER ACCESSORIES

HI95701-11  CALCHECK Standard Cuvets for Free Chlorine (1 set)
HI95711-11  CALCHECK Standard Cuvets for Total Chlorine (1 sef)
HI 710009  Bluerubberboot

HI 710010  Orange rubber hoot

HI 721310 9V hattery (10 pes)

HI 731318 Tissue for wiping cuvets (4 pes)

HI 731331  Glass cuvets (4 pcs)

HI 731335  Caps for cuvets (4 pcs)

HI 93703-50  Cuvets deaning solution (230 mL).

SLIDE
OFF

CE DECLARATION OF CONFORMITY

Recommendations for Users

Before usingthese produds, male sure hattheyare || RIHANNA
entirely suitable for your specific application and for
the environmentin which they ore usedd. C€

DECLARATION OF CONFORMITY

Operation of these instruments may cause
unacceptable interferences to other electronic we
equipments, this requiring the operator fo take all
necessary steps fo corred inferferences.

Any variction infroduced by the user fo the supplied
equipment may degrade the instruments' EMC Tow v

To avoid damages or bums, do not put the instrument
inmiaowave oven. For yours and the insirument safety
do not use or store the instrument in hazardous
emnviionments. Dateofssue: 16.06.2002

WARRANTY

H1 95711 is waranted for two years against defeds in worknanship and materials when used for
its intended purpose and maintained according fo the instrudions.

This warranty is limited to repair or replacement free of charge.

Damages due to acddent, misuse, tampering or lack of presaibed maintenance are not covered.
If sewvice is required, contact your dealer. if under warranty, report the model number, date of
purchase, serial number and the nature of the fuilure. If the repair is not covered by the wanranty,
you will be nofified of the charges incurred.

It the instrument s fo be retumed fo Hanna Instruments, first obtain a Retumed Goods Authorizetion
Number from the Customer Service Department and then send it with shipment costs prepaid.
When shipping any insument, make sure it is properly padkaged for complete protedion.

To valicte your warranty, fill out and retum the endosed wanranty card within 14 days from the
darte of purchase.

Hanna Instruments reserves the right fo modify the design, construdion and appearance of its
procluds without achence nofice.
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HANNA LITERATURE

Hanna publishes a wide range of crtalogs and handbooks for an equally wide range of
applications. The reference litercrture cumrently covers areas such as:

* Water Treatment
* Process

* Swimming Pools
e Agriculture

* Food

* Laboratory

and many others. New reference material is constantly being aclded to the library.

For these and other certalogs, handbooks and leaflets contact your dealer or the Hanna
Customer Setvice Center nearest fo you. To find the Hanna Office in your vidnity, chedk our
home page atwww.hannainst.com.
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Doe PuomelerCode | Validotion Value Posssed Calibotion
(mg/L) yes not | yes not
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