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Dear Customer,

Thank you for choosing a Hanna instruments product,

Flease read this instruction manusl corsfully before wsing this instrument.

This monuol will provide you with the sacessary information for comed ose of this instument, o well
05 0 precise ides of ifs varsatility.

If wour need additional technical information, da net hesiate to e-mail us af tach(Zhonnains!.com or
view our worldwide confot list af www. hannainst com.

Al nights we resarved. Regroducion in whale or in port s prohibized wilhowt fhe written cossent of the
copyngh ownar, Howo bstuments e, Womsodcet, Rhode Kimd, (2593, LSA
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PRELIMINARY EXAMINATION

Pleose examine this product carsfully. Moke surs that the instrument is not domoged. If any domage
gccyried during shipment, please contoct your local Hanno |nstruments Office.
Fach HIZ3414 Fortoble Turbidity ond Free/Total Chionine meter 15 supplied complete with:
= Five Sample Cuvettes and Caps
= (alibration Cuveftes for turbidimeter
« [alibration Cuvetfes for colonmeter
* Silicone il
» Tissue for wiping the uveties
= Five Tog holders with Togs (HI920005)
= Sricsors
= Baofteries {4 pes.)
= AC Agopter
= |nstrucfion Manual
= Instrument Quality Cerfificate
= Pigid carnyng cose
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Note: Save oll padang matenal until you are sure that the mstrument fundhons comedty. Any
defective ifem must be rafurned in its ongmal packing with the supplied accessonas.



GENERAL DESCRIPTION

HI93474 150 high oorurecy, combined mater that benefits from Hanna Instruments” years of experience
ns manvtechurer of analyfical insiruments.

The HI93414 successhully combines turhidity ond colorimatnic meosurements to mest the needs of
mieosuring the most important pammeters of drinkang woter- turbidity and free/tatal dhionne. The
mieter is especiolly designed for water quality measurements, providing reliable and accorote readings
on ow turbidity ond chlonne vales The HI93414 mests and exceeds the raquirements of USEPA
ond Stondord Methods both for turbidity end colonmetne mepsurements,

The ingfument is bosed on o state-of-the-art optical system which quaranteas occurote results. The
optical system, consisting in o tungsten filament lomp, three defectors (scattered tronsmitted for
turhidimeter ronge and one for caloimeter range), and o nanaw biond interference filter & 523 nm
nssuees Jang term stobility ond minimizes stroy fight and color interferences. It olso compensates for
varigtions in intensity of the lomp, moking no need for frequent calibrofion.

The 25 mm round cuvettes mods from special opfical gioss guorantes the repeatability and consisency
of the meoswements.

Turtickly measiraments ton be made in the 0.00 fo 1000 WTU (Nephelomeinic Turbidity Unifs)
range. The instrument hos an EFA complionce reading mode which raunds the reading fo maes EFL
reparting requirements.

Dizpending on the measured samiphe and needed occuracy, normal meosurement, confinuogs meast-
rement or sgnal overnging maosusement can be selsced

free or Totol (Hloning mansuraments can be made in the £.00 to 5.00 my/L {ppm) ranga.

With the pawerhul AL CTHECK™ funchion, the good performance of the instrement can be validated
ot ony moment by using the exduzive Honna teady-mads, NIST traceoble stondards.

Colibration con &= performed at ony time for turbidity ond for cotorimetric range.

For turhidity, o two, three or fous-peint calibration is owailoble sing the supphied (<0.1, 15, 100
and 750 NTU odjustoble colibrafion paints) ar user prepared standards. For colorimeter, o one-paint
cohbration con be performest.

HI93414 hos complete 6.LP. (Good Loborotory Practice) functions that aliows traceability of the
colibration conditions. The inst colibration points, time ond date con be checked by a single key touch.
HI193414 has o user-frisadly inferface with on easy to sead, large Liguid Crstal Display. Displayed
todes guade the user step by sfep with raufine aperation ond thravah calibration Confirmation and
eror acoustic signals help the user dunng instrument oparafion.

The H19:3414 combined meter is o truly porfoble instrument. & 1s supplied with o ngid comying suiftse
that offer protedion tor horsh environments. The insirument i atso splosh proof,

(ne battery set is enough for of eos 1300 measwements. The baftery charging percentoge and
low battery conditian s disployed on the LD fo oveid unexpected battery failure. In oddition, the
inshument has on avbe shut-off feonure and tums off ofter 15 munufes of non-use to save battenes [ife.
The instrument i5 equipped wifh baddight ond the curent fime is disployed contimeously on the LD,
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The instrument alse provides o legging fundion. Up o 200 megsurements can be stored in theinfernal
mmory ond consulied at ony time. In order to further store and onalyse, the data cn be downloaded
to o P uang one of the ovailoble parfs: BS5732 ar LISE.

For advanced field applicotions, the HI93414 combined meter is equipped with Tag Identification
System (TIS) that make dota collacting and monagement simpler than aver.

TAG IDENTIFICATION SYSTEM

Hanna is the first mancfocturer of onohytical instruments that hos dedided fa odd the unique TLS-
Tag Idenfification Syshem to its meters, to meet the more resmictive needs of the wsers ond it all
odvantages of this systam to the hubidity and chlanine megsurements to simplify dofa manogement.
The system is designed for scenfific and industrial opplications, or to prove during safety oudits ond
inspactians that sumples hove bean troly token on pre-estoblished fowations.

The system is o5 easy to install o5 to aperate, Just fix the so-called iButton®™ togs near your sumpling
aites thot nesd o be checked often, ond with this the TLS. 15 sefup. The tog contoins o computer
chip embedded m o dumble stainless stesl con. It is designed to withstond the harsh environments,
indaars or outdoars. The number of tags that cn be instnlled is proctically unlimited, becouse each
tog has o enigue identificotion code.

|mmedintely after fogs installation, doto collecting can be storted. Use the HIZ3414 fo fake measy-
fements and memasze the test result by preszing the Leg-on-Demand key. Then, the mstrument will
osk for the tog identificotion.

Simply touching the iButton™ with the matching connecor on the HI93414 does identify and ou-
thenficate logging, by stonng the jButton® sericl number, fime and dote stamp.

The powes of the TLS. feature resides in the PC apalication. Dewnlond oll test dota to your PCond use
our HIDZ000 Windews™ compatible application saftware for furthes dato monegement. You con sort
orfilter all your collected test dato on different critena like on @ specfic sompling locoion, porameter,
date and time intervals, or fix ronge to filter measmed volues. The dato can be ploffed in o graph,
expartad foother comman Windows™ opplications or printed for reparting purposes.

It &5 possible to odd also new fags later on, thus inceasing on olready existing database. Eodh fime
the PC software recognizes o new added fog. it will ask for o description of the new sampling location.

ABBREVIATIONS

NTU Nephelometnc Turbidity Units RTC Real Time Cock
T Jackson Turbadity Units RH Relofive Humidity
FTu Formazin Turbidity Units TIS Tog Identification System

USEPA  US Enviranmental Profection Agency 1D Identificofion
LCD Liguid Crystal Display
Bomen® ix rsiceesd Trodermrk of "MW TALLAS sempccnducor (o ®
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PRINCIPLE OF OPERATION

TURBIDIMETER

Turbidity of water is an eptical pragerty thot couses hight to bie soattered and absorbed, rather than
fransmitted. The scattening of the light that passes through o higuad iz pimanly coused by the suspended
solids. The higher the turbidity, the greater the amount of sotfered light. Berause even the molecules
im @ wery pure fuid scoffer fight fo @ certoin dagres, na solufion will have zero furbidity.

The USEPA Method 180.1 speafy the key parometers for the optical system fo messure furbidsy for
drinking, saline and surfoce water in a 0 ta 40 HTU range, using the nephelometric method.

The HI93414 mstrument is designed to mest or exreed the oiterio speciied by the USEPA Method
180.1 and Standord Method 2130 B.

The light beam that passes thraugh the somple is scattered in oll direchons. The infensity ond patfem
of the scattesed fight is offected by many vonigbles ike wavelenght of the incident fight, porfide s,
shape, refroctive index and color.

The Hanna trstrements” HI93414 is bosad on o stoe-of-the-ort optical system thot guarantes both
mgh pedformance and rehable results.

This opticnl system includes n tuagsten Rlament inmp, o soottered light detactor (90F) and a transmitted
light datectar (180%), For the colorimater range the aptical system is based on the turbidimster fungsten
lamp and o separate defector with o nomew band interference filter & 525 nm fo guonantes both
high performonce and relioble results for coborimetric meosutements.
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Forthe turbidimetes range the miooprocessor of the instrument caluintes hom the signalsthat reaches
the fwo detedors, the NTU valug, using on effective lgorthm. This algorithm conecs ond compensates
for interferences af oolor, moking the HI93414 inshument color-compensated.

The aphin! system and measuring technigue olow the compensation of lamp intensity fuctuations,
minimzing the need of frequent calibration.

The lower detection limit of o turhidimeser 15 determined by the so called “stroy light™. Sty light
is fha fight dafected by the sensars, thof is not cavsed by light scattening from suspended particles.
The optical system of HI93414 instrument is designed o have very low stay light, providing gccunate
results for low turbidity ssmples. However, special core must be token when measuring low turbidities
{zae page 14 “General Tips for an Accurate Maosurament™ for somple preparotion and meosunng
fechniques).



MEASUREMENT UNITS

Many methods were used ta measure turbidity over the years. The fockson Condle Turbidimeter
was used o measure furhidity os Jnckson furbidity units (ITU). The Secchi Tisk 15 commaonly used
fo megsure furbidity in lokes and other deep woters (mg/L Si0). Both methods ore visual ond ore
not considered very occurate. To obtain mare occurate readings o nephelomister should be used as o
turbidity reading instrument.

The HI93414 turbidimater reports the meosurements onty ia NTU (Nephelomemc Turbidity Units).
NTU anits ore egqual to FTU unifs {Formazine Turbidity Units). The conversion fable between thes
meosuiement unifs is shown beflow:

Jm NTU/FTU | Si0,(ma/L)
Il 1 19 250

NTU/FTU 0.053 1 013

Si0, (mg/L) 04 75 1

(OLORIMETER

Absorption of light s o fypical phenomenon of interociion between elechomagnetic radiation ond
mattet. When light beam crosses o substonce, some of the rodiotion may be obsorbed by atoms,
matecules or oysiol lffices

It pure absprption accars, the froction of obsorbed light depends both on the opfical peth length
through the matter and on the physical-chemical charoctenstics of the substance, occording fo the
Lomber-Beer low:

—log 11 =2, cd
or

A=e cd
Where:
—log T/1_= Absorbance (A)
I_ = intensity of incident light beom
I = intensifty of light benm after absorption
g, = malorextinction cosficient of wavelengtn A
t = molar concentrotion of the subsfance
d = optical path through the substance



Thesafore, the concentration “c” con be colculoted from the obsorbance ot the substonce os the other
foctors are known.

Fagtameteic chemicol analysis is hased on the possibility te develop on obsorbing compatmd from a
specific chemicol reoction betwsen sample and reogents. Given that the obsorphon of & compaund
strictiy depends on the wovelength of the incident light beam, @ narow spechol bandwadth should
be sslacted a5 well o5 o proper cenfral wovelength to optimize mensurements.

The mensurement process is camied ouf in two phoses: first the mstrument 15 zeted and then the
nctual measurement is performad.



FUNCTIONAL DESCRIPTION

INSTRUMENT DESCRIPTION
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{uvette Lid. Close the cuvette lid prior to storf @ meosuiement.

{uvette Holder Insert the cuvete into the holder with the cuvefte mork matching the cose
mark.

Liquid Crystal Display (LCD). The LD hos bocklight for better wasbility in dork environments.
Keypod. Splosh proof resistant.

Lomp connecior. Connect the new lomp using o screwdriver during lomp changing proceduts.
lamp. Replaceable tungsten lomp.

Zoftery Lid. Remove the battery lid in order to chonge battenes or reploce the lamp.

KEYPAD DESCRIPTION @
Hia3414 Tkl b (hniimn

©)©)©
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3
POQ 4
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&) ONJOFF, press toturn the instrument ON/OFF. [Fno key is pressed for more than 15 minefes,
the instrument automatically shuts off

% RANGE A piess fo chonge the rangs. You con chooss between turhidimater or free or tofal
chlorine range. In SETUP 1t is used to inceose the set values. In Log Recall it is veed to select
o newer recerd (scroll up).

10) ZERD/AVG 'V, press fo set the qveroge reading mode ON/DFF in turbidimeter range. In
«colanimeter tange it is used to moke a zeto reading. In SETUP it is used to decrease the set
values: In log Recall it 15 used to select an older recard (scroll down).

11) CAL/CHECK, press ond hold for 3 seconds fo enter colibration. In colonmeter range it is vsed
to chedk the colibration. In-SEFUF it is used fo swrnrffsfup edifing o parometer

12) LIGHT, press fo turn ON/OFF the backlight,

13) RCL/GLP, press to enter/ewt viewing log content or press ond hold for 3 seconds to enter the
GLF feature.

14) LOGJCFM, press to save the log records: In SETUP it 15 used to confrim the salected optien.

15) READ/TIMER B, press to stort o mensizement. Press ond hold to moke o continuows
megsurement In furbidimater range. In colonmeter ronge press for 3 seconds to start the fimes
for fres and totol chlonng meesurement. In Log Recall i is wsed fo see the content of o record.
in GLP it i used fo see oll ovailoble informations. In SETUR during date or fime edifing, 7 is
uused to move the focus an the nax setting tem.

16) SETUP/DEL, press fo enter/eat SETUR The DEL function 15 avoilable in Log Recll to delete
‘colibration or one/all records. In GEF it is used to delete the user miibration.

CONNECTORS DESCRIPTION
,-f:«.

1 1y

I I

@90 O —a
a8—” - 20

g |

o e

17} AL adopier connector, used fo connedt an edemal AC Adopter.

18) R5S237 connedor, used te fonsfer dato thieugh the R5232 connediion. lise HI92O0TT serl
roble to connect o the PL

19} Tog reader connector. Touth the tog with the cennecor fo read the location ientificafion
numbe: during lagging.
20) USE eonnedor, used fo transfer dato fo-the PC

i



DISPLAY DESCRIPTION
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Eoftery icon. When the inshument is powered by batteries, ot the start of fhe instrument, the
remaining battery life is dispioyed along with the baftery icon. When blinking, the batteries
ore almost empty and need fo be replaced.

Wait 1con: It is displayed oleng with the timer countdown in eolonimeter range:
Measurement icon. The icon shows fhe meosuring scheme of the instrument.

lamp icon. The lomp icon is shown when the lamp is tumed on.

Four digit main display. The main disptay shows the measured value ofter one measurement.
Depending on the mstrument working mode, other values or messoges are displayed.
Measurement umits. The furbidity 15 measured in NTIL When overage made or confinuous mode
Is selected, tha NTU tog blinks of each new displayed valuz: For conversions in other unifs sas
“Megsurement Uinits™ section on poge 7. Fres & Totnl Chiorine are measured in ma/L: % i
used to disploy the remaining batteries life.

AV con. When selected, in furbidimatar range only, the mensurement will be mode in avenoge
mode. The NTU tag blinks of sach new disployed valus.

Four digit secondary disploy. The secondary display shows the curent fime (if sefected), if not
selected “furb”, “F O or “t 07 is disployed indicating the momentarely range. It can display
other volues/messages.

)

BEEPER

& beeper is used fo moke the ussr inferfoce muore Triendly. An emor or invalid key press 15 agnaled
by o long beep. A confirmation beep iz signaled by o short beep. The besper i= selectble os ON
or OFF in SETUF menu

12



SPECIFICATIONS

Tuchidity

Ronge
Raonge seledion
Resolution

Arcuroy
Repentibifity
Stray Light
Light Detedor
Method

Measuring mode
Turbidity Stondards
Colibration

frae mnd foil (hloring

Range Free (1,
Total C,
Resolution
Accuroty
Dretector
Method

Stondaords
Colibrafion

000 o 2.99; 10.0 10999 ond 100 12 1000 NTU
Automatically

007 NTU fram 0.00 to'9.99 NTL:

0.1 WU from 1000 1o 99.9 NTL;

1 NTU from 100 to 1000 NTU

= 2% of reading glos .02 NTU

= 1% of raoding or 0.02 NTU, whichevas 15 greater

= 0.02 ¥

Silican Photecsd]

Rafio Nephalometic Method (90°), mtio of scofter and transmitfed
light; Adaptation of the USEPA Method 180.1 and Standard
Method 2730 B,

Mormal, Averoge, Confinuais.

=f1, 15, 100and 730 NTU

Twn, three or four-pomt calibration

(.00 to 5.00 mg/L

0.00 fo5.00 mg/L

(.07 mg/L trom 0.00 to 3.50 mg/L; 0.10 above 3.50 mg/L
=002 mg/L @ 1.00 mg/L

Sificon photocall with 573 nm narow band inferference filters
Lduptotion of the LISEPA Method 330 5 and Stondard Method
4500-0 G. The reaction batwean chionne ond DFD reagent
oouses o pink tint in the sample.

1 mg/L free chionine, T mg/L total chiorine

Oine-point olibahion



Dihar

Light Source
Lamp life
Display

LOG Memory
Serial Interfoe
Environment
Power supply
Auto Shut-off
Dimensions
Weight

Tungsten filerent lomp

gretes than 100,000 readings

0% 99mm LCD with backlight

200 retords

RS232 ar USB 1.1

1650 =C (122 °F); max 95% RH nos-condensing
4% 1.5V AA olkaline bofferies or A odapter

After 13 minutes of non-use

224587 x 77 mm (B8x34x30)

512g [180z)

14



GENERAL TIPS FOR AN ACCURATE MEASUREMENT

HI93414 is o highty occurate combined meter for some wvery important drinking woter poramaters:
turbidity ond free & fotol chioring. To meet the instrument’s performance and fully benafif of its fea-
tures, it 15 very imparfant for the analvst o use proper measurement fechniaues for accurate, precise
and repentable readings. Special care must be token during sumple preparation and handling. The
instructigns: listed below shasld be carefully followed dunng mansuring and colibration to ersure
best acutocy.

CUVETTE

Tha cuvette is part of the optical system in all megsurements. The light reaches the sample by possing

thraugh the cuvette oloss. As o resulf, the meoswement con be affected by the gloss imperfections,

dirs, dust, scrofches, or fingerpnints present on the cuvette surfoce. Sa, speciol mre must be faken

in prepanng ond hondling the tuvette.

Mote: In colorimetmc measwemants, when i is possible use the same quveffe both for zeroing and
measmement. if this is not possible atways moich the veltes.

Alse, in furbidimefric measurements, if you are using mulfiple cuvettes, olways matdh the cuveftes

(UVETTE HANDLING

The covettes should be fres of santches orcrocks: Any cuvete with waible seratches will be discarded
The cuvettes should be perisdicolly washed with acid. After woshing, the uvettes chould be well
rinsed muffiple fimes with distilled or deionized waoter. Allow cuvettes to ir-dry ond sfore them for
long periods of ime with cops, to ovoid dirt entering inside. Always handle the cuvefte by touching
only the cap or ifs top side (over the horzontal ling).

Alwoys stre the covesies in separote howes or with seporators between them fo aveid soratches
on the surface.

CUVEITE PREPARATION

Whenever a cuvette is used, it must be dean inside and outside. When it is plazed info fhe instrument,
it most be dry outside. complately free of fingerpnnts or dirt.

L%,

If the cuvette is not indeved, put the cuvetie with the facory mark aligned
with the sign on the instrumiant top.




CUVETTE OILING (TURBIDITY anfy)

Worning: For colonmetnc measursments the cuvette should be completaly hae of any froce of oll
D not use the giling procedire for colanmetric meosurements.

To hide minor imperedions and scrafches, the cuveftes should be oiled autside with the supphed

silicang oil. This is very important, especally for fow turbidity somples {< 1 NTU), athervwise soratches

con contribute and alter tuthidity readings.

The silicone oil hos the sams refractiva indexas the gloss and will not alter the turbidity readings. It

15 impartant ta opply anly o thin loyer of silicane oil.

Warning: Do not apply silicon oil in axcess becouse i moy fetain dirt o confaminafe the tuvette
halder of the instrument, altering the furhidity readings.

ifis very impartant to apply the sificens oif on o deon, dry cuvette. Apply-o few drops of oif and wipe

the cuvette tharoughly with o lint-fres doth. Wipe off the excess oif fill you obtain o thin, undorm

toyer. I the procedise is comectly followed, the cnetie should appear nearly dry with ng waible oil

.3

Note: Tha supplied choth for siling should be Stored fogethar with the Silicone oil bottle ond ouvsttas,
toking care fo avad contamingtion wath dirt. After o few odling procedures, the doth will confoin
anough oil to wipe the bottle with it without odding me:e oil. From fime to fime add some
drops of oil on the cuvette to povide the necessary oil quantity in the doth.

INDEXING A CUVETTE

It 15 very impartant for low twbidity readings to always insert the cwvetfe into the instrument in
the same pesfion:

All covettes ore foctory indeved. This inder can be used to put the cuvelte with the factory mark on
the cuvette cligned with the sign on the insirument fop.

To further reduce the effed of gloss imperfections, fhe uvetts con be indaxed and use this new index
a5 the position mark.

Far indexing one civette or matching multipke cuvettes, the continuoos rending mode s suagestad |n
this mode, if READ/TIMER B i kept pressed, multiple successive readings are foken without tuming
off the lomp. After first reoding is disployed, s passible fo open the cuvette lid nnd rofafe the cuvette
withaut genasating an emor candifion. The turbidity is immediafely disployed, teduang considerohly the
measwrement fime. The lamp of the instrement will fum off anly when READ/TIMER P> is released.
Mate: The insfrument can nof partarm continuous readings if the-mvernge mode 15 on.

16



In order fo index a cuvette follow the next steps:
= Fill the cuvette with high quaity water (<<0.1 NTU)
up fo the 10 mL mark

= (lean ond oil the covette os described bafore.

B3

M | OFF

= Tum the matrument OH

» |nsert the cuvette into the instroment and press & o <
READ/TIMER -, Record the ssading.

= Open the instrument hd, slightly rotote the awvette
and foke a new reading.

» Repeat the lost sten until you rend the lowest NTU
volue. Altemnotively, keep the READ/TIMER »
pressed and, ofter the first value is displayed, open
the lid ond start rotafing the cuvatte until the lowest
NTU value is displayed.

= Mark this position on the thicker white band on fhe
top of the covette with o water resstont panal. ]

= Jlways use this position to olign it with The sign on > fi“‘
the instrument fop.

i7



MATCHING MULTIPLE CUVETTES

Pregise megsurements requite the use of o single avetfe. iFit is not possible, cuvette seledtion and

matching must be performed befose faking meosurements.

In srder to motch moltiple cuvettes follow the

e steps:

= Fill some cuvettes with high quality water
{==0.1NTU) up fo the 10 ml mark.

W=

Cean ond o1 the cuvettes as desmibed belore.
= N,
A

e

» Tum the msfrument ON. :?

oM | GFF

» |nsert the first cuvette into the instrument and
press READ/TIMER p_ Record the reading.

= Record the position of the cuvette ond the
disployed reading.

= Mork this postion on the thicker white bond
on the fop of the cuvetts with o water resistant
pendl.

» |noert the seond cuvete into the mstrement
and toke o mading.

i



= Dpen the instrement lid, slightly rofate the cuvette and foke o new reading,

= Repent the lost step for the second cuvetfe until the reading is wathin 0.01 HTL of the wlue
obmined for the first cuvette.

= Atematively, keap the READ/TIMER P pressed and, atter the first valus is disployed, open the
lid and stort rotating the cuvette until the read valus matches the brst cuvette:

= Mark this position on the second cuvette with o woter resistant pergil.

= Follow the same procedure for ol the cuvettes you need.

Note: [Fthe wyette is indexed, use the index to postion 1t in the instrument.

SAMPLING TECHNIQUE

When taking turbidity measurements i is very imporfont to select o representofiee sumple. For
oansistent sesults, follow the next tips when sompling:

= Gently mix the woter befoe taking the samaple.

s | the sumple 15 taken from a pipe, diseard the first faw fiters.

= [Fmaosunng o nos uniform source, callect samples from different places and mi them.

When measuning the collected sample, keep in mind the following:

» Somples should be analyzed immedintely after collechion berause the turbidity con chonge in
time.

= Toowid dilution of the somple if is hetter to rinse the cuvette with o quantity of somple and then
discoed. Only after this you con fill the cwvette with sumple,

= Pay oitention that cold somples do not condensa-on the sample cell.

EEMOVING AIR EUBBLES [TURBIDITY only)

Any air bubbles present in the sample will couse high turbidity reodings. To ebtain ocrurote
measiremants, remove the air bubbles using one of these methods:

= Application of o porfial vocoum;

= Addition of 0 urfoctont, such os Triton X-100:

= |} of an ulfrosonic bath:

= Haafing the sumgple.

Sometimes it iz necessary to combine fwo or mave methods for effioent air bubble remaval.

Note: Eoch method con ofter the sample furbidity, it misused, so they hove to be vsed with coution.
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APPLICATION OF VACUUM
Vacuum werks by decrensing the otmospharic pressure: |n this way the bubbles from the solutien
mme oot fo the sufoce.
Roplicotion of vacuum is o very simpte procedure and con be oppfied with ony vocuum source af hand.
The smplest equipment ot hond 15 @ syinge and a rubber stopper for vocuum degassing.
Mates: » Fay offention that the vacuum eguipment be clean and oi-free.
» |t iz not recommended to apply vacuum to o viscous semple that contains velafile com:
panents. In such cases the vocuum tan defermine the volatile companent of the viscous
sumple fo incrense the bubbles from the sampls.

ADDITION OF SURFACTANT

Surfactant addifion warks by changing the surfnce fensian of the water. In this way hubbles are relagsed

from the sample. This method is effective in somples that are supsrsaturated with air

The procedure consists in the addition of o drop of surfactant in the wvette before adding the mmple

to be onohyzed.

B convenieat surfuctant fo use for degassing is Triton X-100.

Worning: Pay offention that changing the surface tension will couse o rapid settling of parficles that
crirse furhidity. To-aveid this problem, analyze os soen o3 possible the somple.

Do nof shoke vigarausly the somple becouse the surfodant may feam. If you ore vsing the. some

cuvetts, rinse it before odding o new sample in order to aveid surfodant occmulation.

Surfoctont contribution fo the turbidity readings i neghgible.

Mote: Surfactont addition should be used for degassing only when other methods ore ineffactive.

USE OF AN ULTRASONIC BATH

The uifrosonic woves are very effedive in removing oir bubbles frem somples. However, uitosonic
waves shoutd be used with care becousa they can alter sompls turbidity characenstics, by modifying
the shope and sze of particles which cawse turbidity. The uitmsonic waves can alse bragk the easting
gir bubbles, leoding to o complication of the degassing process.

In order fo oveid excess opplication of the ultrasonic woves yeu con apply ultrasoend until oll wisible
gir bubbles ore remaved, ond then measure the sample turhidity. This is the miost used procedure
for degassing.

I your 72 nat sure-that all air bubbles were remaved, apply ulirasonic woves again for o shart penod
of fime and then measure the furbidity. Repeat this procedute until the furbidity isincreasing instzad
of decreasing, agn that turbedify of the somple wos aftered.

In oeder to degas a somple fill o dean cwvette with somple ond immerse it {1/2 fo 2/3 immersed)
in-on vltrosamc bath. Follow the degassing procedure descnbed above. Only after the degossing
procedure is finished the cuvetta con be appad.
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HEATING THE SAMPLE

Use of heat to remove air bubbles; olthough very effective in some coses, should be hendled with
tore becouse it con altes the turbidity of the saumple. When heating o sample. the volafile components
from the somple can vaporize, the suspended companents can dissalve or the sample choraderistics
ton change.

Thessforg, the heating procedure should be used vath edweme care.

The best woy 5 72 use o worm water both and immerse the cuvefte with somple inta the both. Heat
the samplz anly until the visble bubbles are removed.

Note: Alvways ool the heated somple to the original sumple femperature before mensurement.
The heating procedure can be vsed in ombinafion with vacuum o ultrasonic waves application for
0 more eftective oir bubble removal.

REAGENT ADDING {COLORIMETRY only)

= Becouse the reagent quontity is sef up to read with 10 ml of
mmple is very important to fill the cuvette comrectly. The liguid in
the covatte forms o convexity on fhe tog; the battom of this convesaty
mist be of the same level with the 10 mL mark. 10 i

= To Dpen the powdss reogent pack:
o) e sossors to-open the powder pocket
b) pushthe sdges of the packet to form o spout
t) pour the confent of the packst

= [ ot It tha reacted sumple to stand foo long offer reagent is odded or occuracy will be lost.

= Al the seadian times reported in this manual are 1effered fo 20 °C {58 °F). As o genem| rule of
thumb, they should be doubled ot 10 °C {50 °F) and hobved of 30°°C (34 °F).

» |nsert the cuvefte with the mark aligned with the mark on the instrument top.

» [t is posnble to toke multiple readings in o row but it is secommended to toke o new zer reading
for each somple and fo use the same cuvetfe for zercing and measurement.

= Mier the reading if is importont to discord immediately the somple, otherwise the glass might
become permanently stomed.

Note: In-order fo mawimeze sccuracy, pror o o meassrement follow the validotion procedure, to

be sure that the instrument 15 properly calibroted. IF necessory, miibrate the mstrement.



RANGE SELECTION

The HIZ3414 instrument has thiee measuement rongss:

= Turbidity from 000 fo. 1000 NTU
= Fres chionme from 0.00 o 5.00 mg/L
= Total chlorine from 0.00 te 5,00 mg/L

At startup. the instrument shows for one second the range an the LT

The Startup range is the last one used betore fuming off the instrument.

Before toking meosurements check that the instrument is in the comect range or switch i to the

torrect one.

» To switch batween the ewsting ranges press
@H GE A The selenmrm nge will ba briefly @.«_ E wr h
disployed on the primary LED and the instrument '“
will enfer in the new ronge. The seledion it RANGE &
orctar, the fofal chlonne range is fallowed by

the turbidity range. F E L

E LL

= |fthe current fime iz hidoen, the ssleded nge
1% disployed on the secondary LD as “turh”, *F -
[ T

T

Furb

= |t #he ument ime is displayed on the D o
range indication are the meosuring units. For -
tree ond total chionne the units ase mg/L and

bor turbidity the: unifs are WTU. In this cosg; B41
when toking measuremants or calibrating the N )/
insfrument, on the secondary LCD the paromater 7T N

i disployed os “terk”, *F 7 ot O,




MEASUREMENT PROCEDURE

When taking furbidiy, frea or total chiorine measurements, ssveral bosic rules should be followed:
» Mwoys use cuveftes without scrotches or ok becouse they can couse inoccumte readings.

= Always mp the cuvettes to avord spilloge of the sample infa the instrument.

» Mwoys dose the |id of the instrument dunng measurement,

= Naep the lid of the mstrument closed when it is not used fo prevent dust or ditt enfering.

= Always put the instrument on o fiot, rugged surface when foking measurements.

= [0 nat opeiate in direct sunlight.

= [l not e foo much oil to prevent contamination of the optical system (for furbidimeter range anly).

TURBIDITY MEASUREMENTS

To ke turbidity measwements, follow the nexdt

sieps:

= Tum the instrument ON by pressing ON/OFF.

When doshes are displayed on the LCD, the y S
instrument 15 ready. The curment time oppears %}

on tha secondary LCD, if salacted in SETUP meny i B50
or “rurh”™ if the fime 15 not disployed.

= Fiil o dean, dry cuvette with 10 mLof sample up

to the mark, toking care to handls the covette
by the tog.
» Reploca the cap.
= Wipe the cuveite thomughty with o lint-free doth
o remove any fingemnnts, dirt or witer spats

= Aoply silicone oil on the cuvette and wips with
o lint-free cloth to obfain an even film over the
entite surface of the covefte.

Mate: If 1= very important fo il the cuvetts,
especinlly for low furbidify volues (< 1
NTU) to hide the gloss mperfections which
can influence the reading.

= Ploce tha covetta inte the instument. Align

ihe mark from the cuvette with the sign on the
instrument top and closs the fid,

Mote: Ityou hove o coverie with onemtahan mark,
ploce the cuvette info the instrument with
the enentotion mark oligned with the sign
an the instrument top.
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NORAMAL MEASUREMENT

This type of measurement con be used for reguler readings, when the sample is stable osd nomal
aeowrncy is required. In nomal measwement made, the lomp is ON for o minimum perod of fime
{obaut 7 seconds), soving the battery lite. Normal meazurement tokes about 10 secands.

1t normial megsurement is selected, the “AYG” tog will not be disployed.

= PFrecs READ/TIMER B to storfhe mensuremant.
The disploy will show biinking doshes and the @__\J _.\-I- £ |

irans for cuvette, deteciors and lomp will oppeor / " o
during measurement. READ TIHER W | ey €8> B2
= &t the-end of the measurement, the mstrument D 3 E
directly displays turbidity 1n NTU. ' ey
B53

CONTINUGUS MEASUREMENT

This meosusament mode con be used when many meosutemants hove to be faken m o short pengd
of fima. The feature is olso useful to evaluate o very fust sefiling sumple. This megsurement mode is
recommended for indexing cuvettes. After fhe first reading is faken, the id apening will not generate
oAy EITOrs.

The first value s displayed after obout 10 seconds and then o new rending 15 displayed each secend.
|n order fo toke o confinuous messurement keep READ/TIMER - pressed unfil the desired number
of measurements are taken, The display will show blinkiag doshes and the icons for covette, defectors
and lamp vwall oppear. When o new wlue i disployed, the cuvefte icon ond the measurement unit
will briefly hlink.

The lost value remains an the display ofter the READ/TIMER B 15 relansed.

AVERAGED MEASUREMENT

Selact this meosurement mode when samples that couse enstoble readings are onofyzed. By averoging
severn| readings, the random noise generated by the sumple & reduced and acouate megswrements

£on be foken.

Thiz mode ton olso be ssleded when high ocouracy measurements ore desied. |n e overnge mode

10 measurements are overaged in o shorf period of time (about 20 seconds). The initinl wlue i

displayed after 10 seconds and the disploy is updated every second with an infermediate volue.

* To select the oweraged mensurement mods,
press JERD/AVG "W When this mode is ! T i
sslected, the “AVG™ icon will be disgloyed on @3 we ™

tha LT TERD | AVE ¥ gg |




= Press READ/TIMER M to stort the overnge
reading. The display wall show blinking dashes
and the seens for cuvesie, dafectors and lomm
will oppear during meosurement. When o new
intermediate volue is disployed, the cuvettz icon
and the megsusement unit will brefly blink.
When the measwrement is ended, the final
averaned result i displayed diredtly in NTL.

RANGE AND UNTS

H193414 automatically selecs the comedt turbidity
ronge to disploy the results with the highest acou-
rocy. IFthe megsured value s highar than 7000 NTU
{over mnge), the display will show the memamum
value hlinking.

The insirument has an EPA compliance reading
mede. I this faature 15 octivated in SETUR, “EPA”
tog will oppear on the L and the resdings wall
be rounded fo mest EPA reparting reguuements as
shown in the fble.

NTU

Record To Mearest

00-10

(.05

1-10

0.1

10-40

|

40-100

5

100-400

0

400-1000

50

=1000

100

[
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FREE AND TOTAL CHLORINE MEASLIREMENT

To fake colonmatric measurements fallow ned seps @_\3
» Tum the instrument on by pressing ON/DFF
Azsure that the comed mnge is selected by e
paying affention fo the starfup message or fo e
tha mesunng unifs. ===
= When doshes are disployed on the LOD, the et BYg

instrument 15 1eady, The current fime appaars on
the secondary LCD, if selected in SETUR menu,
or “F O or “t Q" if the time 15 not displayed.
The “TERO" tag will blink suggesting that o
zer0 mensurement should be dona.

ZEROING THE INSTRUMENT

= Fill g cean, dry cuvelte with 10 mL of somple,
up to-the mark, foking care fo hondle the covette
by the fop. Replace the ap.

= \Wipe the covette thoroughly with o lint-free doth
o remove any fingsrpnints, dirt or wofer spofs.

= Place the cuvette info the instrument. Align
the mark on the cuvetfes with the sign on the
instrument fop and dose the hd.

Note- If you have o cuvette with onenfation mark
place the cuvettee with the orientofion mark
alignad with the sign on the instrument fop.

» Prass TERD/AYG "W The doshes will Binkon
the prmary LD if the zeming procedune was
succassful, the display will show “-0.0-".




SINGLE SAMPLE READ

» Remaove the cuvette from the instrument.
» Remove the cop.

» Add the comtent of one pocket of the spacific test
recgent, for:

Free Chiorine Total Chinne
1 packetet  or 1 packetof
HI23701-0 HI93711-0

» Reploce the cop and shoke gentlyfor 20 seconds
{or 2 manufes in cmse of seownker-analysis).

* FReploce fhe cuvette into the halder ond enswe
thaot the mark on the gloss is matched with the
mark on the instrument fop, Cose the lid.

» Hold READJTIMER B for 3 seconds. The
display will show fhe hourgloss blinking ond
the countdawm prior fo measurement.
Alternatively it for:

Free Chionne Tatol Chlonne

1 minute or 2'minutes ond 30 ssconds @)
and then just press READ/TIMER b

.
» |mboth coses blinking dosheswill appear during e | - {':T =
mensurement, o €O F L
gt
» The instrument directly desploys the concentration 38 5
in mg/L of frea or tofal chlonne. g5
e e
Note: I the valugis ovet range, the mamum volus — S_B ﬂ ]
(5.00 mg/L) will bink. RN




MULTIPLE SAMPLES READ

» Place the secend anvette with the reoded sample
ine the holder ond ensure thot the mark on
the gloss 15 mafched with the mark on fhe
insirument fop.

» Haold READ/TIMER B for 3 seconds. The
disploy wall show the hourgless blinking ond

the countiown prior fo measurement,
Blternotovely wait for:
Free Chionne Total Chiorine i
T minute or 2 minutes and 30 seconds
and fhen |ust press READ/TIMER b
READ | TIMER W
* |n both cases blinking doshes will appear dunng < |
magsurement. - ——
SN
= Theinstrument directhy displays the concentrafion oo €O F [
nmgy/L af frez or tofol chlonre. trot
Note: It is recommendad fo make ozere before eoch 3_8 l"
megsirement.
IF the sgnal to noise ratio is foo high, the 30
=20 value will blink. e RN
i S
INTERFERENCES 1138

The tolorimetic meoswremeants ore affeciad by the following interfering ogents

= Bomine {postive amor).

= (hlorine dicade {positive eror).

* |odine (positive smor).

» ndeed Mangansse and Chromium (positive arror).

= Afkalinity above 250 mg/L (aC0, or oddify obove 150 mg/L (a0, will ot reliobly develop fhe
full amaunt of color or t may rapidly fade. To resolie fhis, neutralze the somple with diluted HO
of WoOH.

= Incose of wates with hardness greater than 500 my/L (a0, shake the somple for opproamatively
7 minutes affer odding the powder reagent

pii}



CALIBRATION PROCEDURE

TURBIDIMETER CALIBRATION

H193414 hos o powerful calibration funchon that compensates for lamp aging or chonging. The
colisration con be done using the suplied colibration solutions or user prepored stondards.
HI93414 furbidimete: iz supplied with 4 ANCD sondards —<<0.1 NTU, E5 NTU, T00 NTU and 730
NTU. The Hanna Instruments stondards are specally designed for this instrement. Turbidify standards
hove a shelf life and should not be used after the exprration date

hlternatively, formazin standards con be used. It 15 recommended that the furbidity value of the
prepared colibrofion sofutions fo be dose fo the defoult calibrafion points.

The first colibration point should be near O NTU, the second point con be chosen between 10 and
200 NTU, the third point between 50 and 150 NTU and the fourth point betwesn &00 ond 00 NTL.

EORMAZIN PREPARATION
In order to prepare formazin 4000 NTU siock solution, follow the next procedure:
Salutian |- Dissolve 1.000 grams of hydrozine sulfate, (NH.), H.50., in distilled, deonized water
and dilute to 100 mi in o volumetne flosk o
Warning: Hondie hydrazine sulfate with care bacouse f is a cornogen reagent. Avoid inbalafion,
ingestion, or skan tontact.
Formazin solution con olso contain sume hydrazine traces.
Safution |- Bissolve 10.000 groms of hexamethylenstetramine, [TH.) N in destilled, desonized
water and dilute to 700 mL in @ volumemy Rask. N
Stoce solufion: Mix 10 mL Sclution | and 10 mL Solution Il in o flosk. Let the sock solution
stays 48 howrsat 25 =3 °C{77 =5 °F). This will result in @ 4000 NTU formazin suspension.
It & very important for the formation of the fermazin polymer fo maintain the same femperature
The stack solistion {3000 WTU) con be stored up fo.one vear in proper conditions. Store formazin in
ambar glass battle ar any UNV-light blocking botte:
To ebinin a high quality formazin alwoys uss purs resgents and high-punty water.
T prepare the colibrotion stondords, dilute fhe stock solution with the some high-purity water you
used for the preparation of the stk solufion.
The dilisted formazin solutions are not stable. They should be used immediotely ofter preparation and
discard immedintely affer use.
CALIBRATION
For best results, the mensuremant techniques must be fallowed during calibration. [Fformazin stendards
are used, mix the covettes gently for obout 1 minofe ond then ollow the stondard $o seffie for T more
minute befare colibration.
(olibration con be performed i twe, threg or four points. It is possible ta interupt colibration procedure
ot ony fime by pressing CAL/CHECK of ON/OFF.
Naote: Calibration of the furhidity range will nat offect the fres or tofal chlorine measurements.

i



TWO-FOINT CALIBRATION

= Tum the mstrument ON by prassing ON/OFE.

If you ore nat in furbidity sangs, first seledt P e
tha range. IF wou ore in turbidity range, when Roipt ki
dashes ore displaved on the LT, the mstrumint r 0eso

i ready. The current time-appenrs aa the
secondary LCD, if seleded in SETUP menu of

“turh”, it the time iz not displayed. —
« Enter alibation mode by pressing CAL/CHECK @3 o
bor 3 seconds. The display shows “CAL PT%n """t .y |
- - 1)

the sacondary 120 and no svogested valie and
“READ™ tog will blink.

= {f the prepored formazin i used, edit the @D{H
disployed valus by pressing Ak or W ke RANGE A ZERGIAVG Y
until the display shows the comed value.

=0,1
MTU

» Flara the <01 NTU stondard cuvetta {or the
prepared ong) info the holder and ensure that
the cuvette mark 5 ligned vath the sign on the
instrument fop.

Mote: Alternatively, press CFM to skip the first
oalibrafien point.

= (Close fhe lid ond press READ/TIMER B The
disphay will show blinking dushes and the icons

for cuvette, detectors and lamp wall oppear
during measunement.

= Af the end of the messurement, the sscond
calibrafion point (15 HTU} is disployed an the
primary LC0 and “CAL P2” on the secondary
LD, ond “READ" tog will blink.

= Remove the first standord owvette.

» Flace the 15 NTU standard covette {or the
second prepored standord) info the hoider, with
the cuvette mark aligned with the sign on the
instrumznt fop.




* (lgse the fid ond press READ/TIMER . The
display will show blinking doshes and the icons
tor cuvette, detectars and lamp will appear
during messurement.

= it the end of the meosurement, the third ca-
libration point (100 NTU) is displayed on the
pnmary LCD ond "CAL P3™ on the secondary
L0 and “READ™ tog will blimk

» i this moment if is possible t et calibration
by pressing CAL/CHECK. The instrument will
memorize the two-paint colibration dota ond
will refurm to meoswrment mode,

THREE-POINT CALIBRATION
To periorm o fhree-point colibration, conhines the
procedure with the faliowing seps:

= Eemove the second stendand cveite.

= Pigce the 100 NTU siondard cwvette (or the thid
prepared formazin stondard) into the holder,
with the cuvette mark aligned with the sign on
the irstrument fop.

=« (o= the lid and press READ/TIMER - The
display will show blinking doshes and the icons
for cuvette. detedtors and lomp will appear
during measurament.

= At the end of the measurement, the fourth
miibration point {750 NTU) s disployed on the
prmary {0 and "CAL P4” on the secondary
LCD and “READ" tog will Blink.

= At this moment it is possble to @t clibration
by pressing CAL/CHECK. The instrument wil
memorize e fhree-pamt calibration dato ond
will retum to measusement mode.
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FOUR-POINT CALIBRATION
To perfarm @ foor-point colibaation, confinue the
procedure with the following steps:

Remove the thid shondard veits:

Floce the 750 NTU stondard cuvette {or the
fourth prepared formazin standard) inta the
holder, with the cuvette mark aligned with the
sign on tha instrument fop.

Close the Iid and prass READ/TIMER »_ The
display will show blinking dashes and the icons
for covette, detectors and lomp will oppeer
during measutement.

At the end of the measurement, the four-paint
colibration 15 completed and the instrument
returns outomatically fo measuremant made.

OUT CAL RANGE FUNCTION

The instrument has an Out Cal Ronge funchion fo
prevent toking measurements in a rangs where the
calibration do not assure the best results The range
whese the colibrofion ossures comect measurements
15 up to 40 NTL for a two-point calibrotion and up
to 150% of the fhird point volue for o three-point
colibfion.

The disploy wall show o blinking “CAL™ tog each
time the measurements ore taken outside the
colibration range.

CALIBRATION ERROR MESSAGES

» [f the volue of the fondord read dunng the
colibsation 15 fog for from the et volue the
insfrument will disploy *-L0-"or *-HI-" emar
messages. Check if the comed standord is uzed
or prepare a frash standard, iHormozine s used,
ond rapear the reading of the stondasd.

3
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= |F the cloulated colibrofion cosfficents are
nutsida o certain range the "CAL Frr™ messoge

i displayed.

CALIBRATION DELETION

HI93414 is foctory colibioted, it iz possible o
restore foctory colibration by deleting the lost

performed calibation.

To delete lost colibration, follow the ned steps:

= Enier tha GLF feature by pressing ROL/GLP for
three szoonds. The: date of the last colibrotion
will be dispioyed on the LCD.

*» FPress READ/TIMER P to ses the information
related to colibiation. The lost pansd is the one
with delete colibrofin,

= Press SETUP/DEL fo delete the curent colibro-
tion. The enstrument will display “dEL denE”
for o second ond the colibrofion s deladad,
then the instrument will autemafically retum
ta measement mode.
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COLORIMETER CALIERATION

The HI93414 iee and tatal chlonine colarimetes has o powerful CAL CHECK funchion thot ollows the

uset ta chack the instrumant colibrotion against o NIST traceable standard befare moking a set of

measurements. With the some standard, the instrument could be re-colibrated, if necessony.

Note: Frez and total chionine must be calibrated separately. (alibration of onig range will not calibrate
thi other range.

VALIDATION PROCEDURE

Worning: Do nor volidate or calibiote the mstrument wath standard solutions othes than Honna CAL
CHECK™ Stenoonds, othernsz arroneous rasubts will be obimned. Foraccuroie validotion
and cafibration plaase perfom fest ot room tempesature, 1810 25 *C (84500 77.0°F),

= Tum the instrument on by pressing ON/OFF.
Moke sure thot the instromant 15 in the free or @
total chionng ronge (the desired ons). i

= Frass RANGE A fo sslec the desied range @:} F E L

{Tree or fotal chlorine). When doshes oppear on
the 10, the matrument 15 ready. The “ZERD"
tag will blink on the LCD.

= Place the zer cuvette (A) in the instument
with the mark aligned with the mark en the
Instrument fop.

= Close the lid and press ZERO/AVG W The LCD
will disploy blinking doshes ond the measunng
icon duning zern measurement. At fhe end of
20 megsurement the “-0.0-" iz displayed.
The meter iz now rendy for validotion,
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= Remaie the ouvette.

= Place the CAL CHECK™ Stondard cuvette B into
the holder. Moke sure that the mark on the gloss
i5 ligned with the mark on the instrument top.

»  Press CAL/CHECK. The LCD will display blinking

doshes and fthe meosuring icon during check —a -] e e
megsrement. /TN

= After o few seconds fhe disploy will show the —
volidation standard volue. , ﬂ ﬂ
310

Nate: The reading should be within speciications os reparted on fthe CAL CHECK™ Stondard Certificate.
It the value is found out of spedficafions, please chedk that the cuvettes are free of fingerpnnts,
oil or dirt and repeat volidation. f results ore shll out of spechications, then recolibrate the
Insirument.

CALIERATION PROCEDURE

To colibrate the free or fotal chiorine ronge of the HI93414 the prowded stondord solution must
be vsed. Do not calibrate the instrument with stondard solutions other thon Hanno CAL CHECK™
Standards, otherwise eronsous results will be obfoined. For ocounate en'ibrafign pleose perform fest
ot room temperature, 1810 25 °C (64 510 77.0°F).
T calibrate one range follow naxt seps:
= Tum the mstrument @ by pressing ON/OFF. @>
Make sure that the nstrement is in the fras or
total chlorine range {the ane you want fo vse).
= FPrzss RANGE A fo sslact the desired range F E L
(free or tofal chioring). When doshes appear on &)
the [0, the instrument is ready, The curent RaneE &
time will be displayed on the secondary L(D,

if selected n SETUP menu, If not, “F O or *t .

O will biedisplayed, depending on the seleced =T ==

range. The “ZERO” tog will blink on the LCD. e 849
|
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Press'and hotd - CAL/CHECK for 3 seconds fo
enter colibration. The LCD will show “CAL™ tog
and the parometes for which the colibration is

performad,

Place the CAL CHECK™ Standord Covefte A
inta the holder and ensure that the mark on
the cuvatte 15 oligned with the mark on the
insirument fop.

Close the fid and press ZERD/AVG W The LD
will display blinking dashes ond the mensunng
icon duning zere meosurement. At the end of
the zerp megsurement, “-0.0-" is disployed.
The “READ” tag will blink.

Remove the oivetie

Place the TAL CHECK™ Standord Cuvette B
into the holder. Make sure thot the mark on
the cuvatte is oligned with the mark on the
Instrument fop.

Close the lid ond press READ/TIMER > The
nstrument will show blinking dashes ond the
meBsuTing fcon duning measurement,

At the end, the volue of the CAL CHECK™
stondard value {T.00 ma/L) isdisployed for one
sacond ond then “Stor” to confirm that the new
calibrafion goto hos been aocepted.

The mefar automatically entersin measuremant
made.

3t

GAL il
Stor
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—
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CALIBRATION ERROR MESSAGES

= The colibration is successfully perdormed i the
(AL CHECK™ reodings is in certain imits. - H ’ -
IF the (AL CHECK™ standard volue is foo high, £
the: display wall show “-HI-" on the primary ELE
display end “Err” on the secondory disploy.
this massage appears, check ifthe corred cuvefte
wos used.

= |f the CAL CHECK™ stondord value is foo low,
the disphay will show “-L0-" on the prmary - L B T
display and “Err” on the secondary display. £ e
ihis message eppears, check if the comad cuvette
WS Lise.

CALIBRATION DELETION

HI93414 i deliverzd fuctory calibrated. If is possible to restore factory colibration of any fime if the
wsar colibation de nat work gs expected.
Mote: Deleting the user calibration for ona range will not affect the other ranges.

Ta delate lost colibration, follow next sfeps:

= Enter the GLP feature by pressing RCL/GLP for 3 =
3 seconds. The dote of the last calibiation will E B ﬂ §.
be disployed on the LCD. i no miibration was.  pecewn 0e23
performed, the “ECAL” message appanrs on the
0 and the inshrument rafums fo mensurement ro
e F L H L

= Prozs READ/TIMER B 10 5oz the imfermation
tglatad to colibration. The last panel is the one

wnth delete olibration. @} CAL

READ | TIRER b 'H"{' ﬁ.qth

= Proz SETUPYDEL to delete the cumant col-
bration., The instrument will restare the foctory

oalibrotion and will outomahically return fo & d E L

magsurement mode, SETCRIERE donk
gl
Fred- 52
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HI93414 hos o Jogging memary of 200 records. The log memory iz unigue for all ranges. The records
ore stored in chronological order. With each meosurement; the range, dafe, fime, and fag 1D ore
stored. In this way, sach secord 15 fully chorocterized and con be sasily onahyzed when downloading
on the PL application (HIS2000).

LOGGING

The log function 15 octive only ofter o volid
megsaremant is obtained (na errars).

To log o volue, press LOG/CFM when the
mieasurement result is displayed. The instrument
ams fo “READ TAG™ for identification of the
sampling location. The number for the new
tezord is ofso disployed on the secondary LCD.
To rend the 10 code for the sompling Iocotion
identificonion, simply fouch the {Button™ fag
with the motching connector, locotsd on the
back of the instrument {22 pane 10, “Tonnac-
tors Description™), Alternatwely, press ogain
LOG/CFM to store the record without the tog
1D wmde.

Ifthe tog is successfully read, the nstroment wall

beap once, displaying the unigue herdecimal
tode of the tog, and-store the datn. After data s
stoged; the instrumesnt ratums 1o measurement
mads.

Notes: = fthe tng is nof read within 20 seconds,

the Iogging procedure is congeled.
=} megsurement can be stored onfy once.
hilza on mver range value o be srored.

o |f |ass than fen free records are ovailable, the

“LOG" tog will Blink while stonng dotn.

= |f the log memory is full, the "LoG FULL"

message appears for fwa seconds on the LD
and the instrument réturns fo megsurement
mede without stanng the new remid.

To siore o naw record, delete one or more secords.
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VIEW LOGGED DATA

The stored records con be viewed of any moment

by prasang RCL/GLP. To refumn fo nommal meg- @)
surement mode press RCL/GLP ogain, AL
106 SEARCHING

The tog records are sfored in chronological order.

The first disployed record is the fost stored ane.

= Prass A o1 W keys to sl fhe log memary
tecord by record. By keeping pressed the A of
W kays, the scrolling peed will incrense. The @.\’mr ‘&)
scrofling of the log is possible fom any panel of RANGE & ZERGIAVG Y
fhe racord, encegt “Delefe lost log " ond “Delete
oll logs” ponels

= When sorolling the log, the record number iz D E E

- |

displayed for-one second on the secondary
LED, togather with “TAG”, if the idenfification v
of the sampling location was mode, After this,
the range is di on the secondary LD o5
i, tbH..

= —\When the end of the log iz reached, o long beep . Furk
wll be heord.

RECORD VIEWING

Eoch recard contains mars information thon the
measured value. The odditional informotion is
grouped in several panels.

Press READ/TIMER B to soroll through the record &J
panals. The record panels are disployed one by one )

im0 cinou dor wy.

TAR

READ | TIMER b

Each racord contoins the fotlowing ponals:
= Therecord volus (furbidity, free or fotol chianine
value) ond range.

HE

i l‘.’urh

Log
TR

LD

006..
B

Note: |f the logged somple value 15 on over
tange r2ading, the mmamum value will be

displayed biinking.
= Tha hexadecimal string of the tog for the E b D d
" 2BF

mmpling location 1D,
Naote: I the |D dota is misang, doshesare displayed
nsfend.
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Mensurement date in YYYY.MM.DD format.

Mensurement fime in hb:mm fosmat.

Delste the lost record panel (oaly for lost
record).

Dalete all records.

DELETE LAST RECORD

Ta lag other volues, the lost record or all records
hove to be delefed.

To delete the lost record, press SETUP/DEL
whilz in delete lost records panel,

The instrument asks for confirmation and i
LOG/CFM i pressed, the lost record is delated.
Toohart the dalefe function, press READJTIMER
P instead of LOG/CFML

After the record isdeleted, the insfroment enters
immediately in the first pane! of the prewious
record, [ the log becomes empty, dashes will
be disployed forone second onthe LD and the
instrument will refurm to idle mode.

DELETE ALL RECORDS
To delete ol secords, sooll the log entil delete all
secords pane! 15 disployed on the 1T

To dalete ol records press SETUP/DEL while
in dalese ol records panel.

m.‘%{-

FETUFDEL




= The instrument asks for confirmation ond if EYm
LOG/CFM is pressed, oll records are deleted To ' H L L
abort the delste function, press READ/TIMER toBBEL
B instead of LOG/CFM. Lo

= After all records are deleted, doshes ore
displaved for ene serond on the: LCD and the
instrument retums fo measurement mode. s S

Ll



GOOD LABORATORY PRACTICE (GiP)

The GLP featuse allows the user fo view lost calibration doto. &lso; the wser calibration con be delefed.

Precs and hold ROL/GLP for 3 ssconds fo enter/
ant GLP data consulting. Several functions are
avoilable when in GLF miznu.

Fress READ/TIMER B fo scrol the following
GLP data:

The lost colibratisn date, in YYYY.MM.DD
format. If no aiibrotion was performed, the

tactary calibrotion message, “FCAL", will be
displayed on the LD,

The time of the lost calibration in hh-mm
format

First colibrotion point - only for turbidimater
nange. The displayed value = 0.00 NTU # the
first colibration paint wos skipped or the real
read volie will copear,

Second colibration point - anly for turbidimeter
mnge.

Third calibration point - anly for furbidimater
ronge (if ovorlable).

Fourth calibration paint - only for furbidimeter
range (if avoiloble].

3”

Ny

—
RCL/ GLP

e,

READ / TIKER b

‘ﬁénns'
0é23

1

FLRL

or

0924
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= Delgte colibration panel.

-
L
K dAER

T defete [ost colibrotion:

= Press SETUP/DEL while in the defefe colibro-

tion panel of the GLP. E H L

“H-{“ dAER| serurom

e oo dEL
donk
= The instrument will enter owtomatically in
messuremant made. i S
H:n
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Setup mode allows viewing ond madifying the instrument parometers.
The blinking “CAL" tog during sstup mode suggest e press CAL/CHECK for parometers aditing.

« To antey/exit SETUP. press SETUP/DEL @'\.

.

SETUPIBEL

= To =lec the parometer to be sdit, press A or
W keys unfil the desired pane! is displayed. @H‘~ @,—
Press A 01 W keys olso o change the value L i

of o pasameter. GLEA b
= To stort/stop edifing o parometer, press CAL/ @
CHECK. )
CAL ' CHECH
= To suve the new seledied value of o parametay, @
prass LOG/CFM. 2y
LOG F CFMW

SET EPA COMPLIANCE MODE (for turbudimeter range only)

When EPA compliance reoding is ON, “EPA” fag is disployed on the LCD g the reported volues ore
rounded to meef EPA reporting requirements.

b
03
 Tosurt edit the EPA mods, press CAL/CHECK ofFF @f}
when “EPA” compliance reoding panel is “CPR| earcnemn v
disployed. The parometer ssiting ond “CFM”
oy wall start blinking. R~ 1
K ~FF_
| o
o Pracs the M or W keys o sef ONoor OFF the EPR

EPA romplinnce mode.

= Frass LOG/CFM to sove the seiting. The new s=-
lected aption of the poramater will be disployed
on the LCD. Alternatively, press CAL/CHECK to

mat without soving the new sefhings.
e, on




SETBEEPER
The HI93414 hios o builf in beeper that signals the tog seod, the key press and the amor conditians.
The bieeper can be selected o be ON o OFF

» To set the heeper ONJOFF, press CALJ/CHECK B~ T 7
wihen saf heager panel is displayed. The beeper s aon —
sotus ond “CFM™ fog will stort blinking. e i §

EAL ) CHECK, EEP

= FPress the Jh or W keys to sef the beeper ON/
e e

= Prass LOG{CFM fo sove the change. The new
selected option will be displayed on the LCD. Tis
Mtemnotvely, press CAL/CHECK to et without @‘:} 0 F F

saving the changes LOG | CFM LEEP
SHOW / HIDE THE TIME
You con choose between showing or hiding the
current fime an the LCD.
= To set hiding or showing the time, press _—
CAL/CHECK when show/Mide fime panel is e I/
tisployed. The fime show status ond “CFM”™ @:} /L F é ]
tug will start blinking. e e
= Press the A or W keys fo set fod / hide for
time- i .
N
= Press LOG/CFM fo sove the change. The new RANGE & - ZERG1AVG ¥
selecied option will be displayed on the LCD. AT
Llternatively, press CAL/CHECK o eaf withaut '?‘i“:f
soving the dhanges. @\) H :dE
LOGTEM il
SET THE DATE

The HI93414 turbidimater hos o bul-in real time clock (RTC). The RTC fime is used to genemte o
unigue time stamp for sach recorded volue and fo outematically store the fost colibration date. The
current time can be displayed on the 100 when the mshument 15 in idle mode.
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= Tosstthe cument dote, press CAL/CHECK when
set date pane! s disploved. The dofe format is
YYYY MDD, The lost two digits of the year @_\J
value and "CFM™ tog will start blinking. LT SRR

* Pressthe A or W keys o et the yeor value. @\ﬂr @:}

RANGE & ZERDIAVG Y

» Press LOGSCEM or READ/TIMER M= fo start
edifing the month value. The month value will
start blinking.

LOG ! CFM

= Pressihe A of W keys to set the manth value.

%
g
€, ,

e e
» Press LOG/CFM or READ/TIMER = 1o stort —:’? \}

RANGE 4 ZEROQ [ 8NG ¥

gditing the day value. The day valos will start
blinking.

* Pressthe A or W ke to st the doy value. LOG/CFM

Note: To edit the veor ogain, offer The day wos
edifed, press READ/TIMER -

® Precs [OG/CEM fo sove the new date. The new
set dote will be disployed. Aliermofively, press
CAL/CHECK fo et without snving the changes.

SET THE TIME

= Tosetthe cunent time, press CAL/CHECK when 00/ GFM
sef fime panel s disploved. The tme format is
hh:mm. The hour valuzand “CFM” tog will start
blinking.

CAL [ CHECK
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» Pregs the 4 or W keys fo sef the how volee, @35, @\
'\-.—..,.-'l

RANGE & ZTERD | AVG T

= Prags LOG/CEM or READ/TIMER B fo start

< - * i _}4‘{ | /-’
:ﬂ:ggg’rhe ministes. The minutes yolus will start i \‘-B 'g\’-'" E-
@ D, o P

LOG (CFM
= Prass the dh or W keys o sef the minutes
wlue. i
Note: To =dit the hour ogain, offer the minutes
were edited, press READ/ TIMER - RREAT TRRmEY

= Pross LOG/CFM to smve the new time. The new
set time will be disployed. Altematively, press

(AL /THECK to exit without soving the changes. G:\} a E 9.5 E

LOG TCEM

sl or

SETINSTRUMENT ID
The instremeant 1T isa fowr digit number that con be edited by the user. The instrument 1D is downlooded

on the PC opalication, together with the logged date. By setting o different |0 for each instrument it
iz posshle to mix information fram many furhadimeters into the some dotabass.

= To et the instrument 1D, press CAL/CHECK
when set instrumient 10 panel is disployed. The @.— %D Uﬁ—
defoult instrument 10 i< DODD. The easting |0 3
value and “CFM” tag will stort blinking. AL ICHEER "" Id

= Pressthe A or W keys fo sef the new instro-
ment 0. By pressing and helding the A or W &;"
keys, the speed will incrense.

= Press LOG/CFM fo sove the change. The new =
instrument 10 wall be dispioyed. Altemafively, @3 i E 3 L‘ 5
prass CAL/CHECK fo eat without saving the =
changss. LOG | CFi Inid
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SET BAUD RATE

The HID3414 has o R5232 ond o USE link. When the USE connechion i used, the RS232 connedhan
baromes inadive.

To successtully communicate with the PC the some boud rate must be selected on the instrument ond
on the PC application. The available boud rotes are 1200, 2400, 4500 ond 9600,

= Toset the boud 1ote, press CAL/CHECK when

T YR
st houd rate ponal is disployed. The porometer @ 3—\_5 E G E—
N, ;’l | \

volue and “CFM” tog will start blinkang. i)

eaL | CHEEK bAUd

= Pracothe A or W keys to select tha new boud
rate value @'*{” @“n}

RANGE & ZERD [ ANG ¥

= Press LOG/CFM to save the change. The new
sabected boud rofe will be disployed. Alternoti-

vely, press CALCHECK to et without soving @' \ LTMLK_L, H G D

fna changes, o Erﬁ Ud

l'!..-"

LCD BACKLIGHT

The LCD con be illuminated to allow the user o see the readings even in
dark environmeants.

To furn ON/OFF the backlight, press LIGHT. @

The bocklight will automatically shut-off after 25 seconds of non-use to farih
sove fhe hattery life

18



TAG INSTALLATION

The tog is housed in o rugged metal that con withsiond harsh envionments. However, if is befter
o pratect the tog from direct rain.

Floze the tog near o sompling poimt. Fix  sacurely with the prowided screws, in such o way that
the metallic [Button® is snsily ocwesible for reading the tog.

The number of togs that con be instailed is pracficolly unlimited. Additional fogs con be ordared
{HI920003 - five fog halders with fogs)

LAMP REPLACEMENT

The instrument tungsten lamg has o life langer than 100,000 measurements. In mse of lomp failure,

the defective lamp can be easily replaced. When the lamp is broken, the instrument displmys “no

L™ ermor message.

To replace the lamp Tollow the next steps:

= Remove the battery hid.

= Unscrew the lomp connection using @ sooewdr-
VEL

» Uinlock the lsmp and exdract it by pulling it out
from the lamp holder hondler,

= Place the new lamp in the right position ond
push it until 15 secumaly locked

= |nsert the lamp leads mfo the connector ond
tight them using o screwdmyes.

Warning: After lomp replacement the mater hos

to be recalibrated.




BATTERIES MANAGEMENT

For figld mensurements, HI93414 is powsred by 4 x 1.5V
M bottenes The battery life is enough for 1500 normal
mensuEments.

When the instrument is storted, the remaoiming battery Iife 15
estimated and reported in percents

To presarve the battery it is beffer to use normal instead of
averoged measurements. Confinuous measurements keep the
lomp on ond should be used with coution it the battery life
15 0N ISSUE:

To Further save the battery Iife, the insfrument will fum off aftes
15 minutes of nan-use. The backlight will bie tum off after
25 seconds snce the lost key wos pressed.

The battery life is measured sach time the lomp s tuned on
and if the remaining battary life is less thon 10%; the blinking
hattesy tag will be displayed on the LCD to-wom the user that
the batteries need to be replaced.

When the batferies oe completely dischorged, 0% bAH™
message will be displayed on fhe LCD for one second and the
instrumant will turn off.

| arder to use the instrument aoain, replace the battanes with
new ones or use an AC adopier.

BATTERIES REPLACEMENT

To replace the bottenes foliow the nad steps:

* Press ON/OFF to tum OFF the instrument.

» [Dpen the battenies cover by pressing the lacking clip.

» Take out the used hattenes and insert 4 new 1.5V M sze battenes, while paying aftention fo the

caered pokarity a5 indicated on the battery compormeant



= Replace the cover and press it until it locks.
= Tum the msfrument ON.
Warning:_Feplacs boftenes only in o non-hozordous aren.

USING AN AC ADAPTER

The HI93414 can be powered from the AC adopter when used in laboratory. Se the Accessories
section fo select the comrect AC adopter.

To powsr the instrument, simiply wonnect the AC adoprer to the instrument (sea page 10, “Connectors
Description™).

It is not necessary fo furn the instrument off when connecing the external adapter.

Mate: The connection fo the external odapter will not recharge the battenes



PC INTERFACE

To fully use the instrument g identificotion system function, the meosured dofo hos 1o be
dewniooded to o computet. The instument mn use RS232 or USB connechion to communicate
with the P

When using the RSZ32 protoosl, smply connect o HI920011 senal coble between the instrument
and the computer.

To wse the USE protocol, simply conned @ reqular USB cable between instrument and PC

In bath coses, the FC must run the HI92000 applicafion for successful data transfer

To ollow our users acoess fo the lofest version of Hanno Irshuments PC compatible sofware, we mode
tha preducts ovailable for downiood ot hittp: /{softwore honnainst.com. Select the produd code ond
dick Download Now. Affer download is complete, use the setup.exe file to install the softwore.



ERROR CODES

HI93414 hos o powerhul dingaestic sysfem. The commeon erors ore detetfed and reporfed for sosy
dingnestic and maimtenanie.

COIFET Mensur8ments.

ERROR DESCRIPTION ACTION
Errl — Ere3; Criticol errors. (all Honna Instriments
Errh; Em7. E8 | Theinshument beeps and shufs down, | sarvice
. L Press simultaneously UP
Er T et beeps Dot MCE | 00N foresthe
o o EEPROM confents
{lose the lid.
CAP The fid 15 not dosed. If the emor perssts,
retum the instrument
Replace the lamp. Chack
not Lomp Dreken or no light the optical system for
obsinuctions.
. Check the apticol sysfem
t i .
LLo Hot enough light. £ ohetmuctions:
[heck the apticol system
LHi Too much kght. b chethidioic
10 The standard used for curent calibro- {heck the standord and
Hion point is too low. vse the comedt one.
i The stondard used for cunent calibre- (heck the stondord ond
fiam point 15 Too high. use the comedt ane
Iny Colibration stondards are inverted (heck. e st omd
yze the comest ong.
Battery tog . .
h L) f |, taries
blinking Tha remaining battery life i oo low Feploce hotteries
ha nas o 1 i r
hA#t The hatteries ase too discharged fos Repluce battesies
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ACCESSORIES

REAGENT SETS

HI93414-11  CAL CHECK™ Calibration sst for Free & Total Chioring (1 sef)
HI93701-01  Reogents for 100 Free Chlonne fests

HI93701-05  Reogents for 300 Free Chlonne tests

HI93703-538  Silicen ol (15 ml)

HI93711-01  Reogants for 100 Total Chizrine fests

HI93717-08  Reogents for 300 Total Chlonng tests

HI9B703-11  Calibrotion set for turbidimeter(-<<0.1, 15. 100 and 750 NTL)

OTHER ACCESSORIES

HI7T0005 Vioitage adapter from 115V to 12 Vdc (USA pleg)
HIT10008 Violtage odapter from 230V to 12 Vde {Furopean plug)
HIT10072 Voltage odapter fram 240V to 12 Vde (UK plug)
HI710013 Veltage odapter from 230V 1o 12 Ve (South Afnca plig)
HI710014 Voltage adapter from 230V 1o 12 Vi (Australio plug)
Hi7z1318 Tissua for wiping covettes (4 pes)

HI7a1331 floss uvettes (4 pos)

HI731335N  Caps for cuwettes {4 pes)

HI740027P 1.5V A4 battery (12 pes)

Hi740234 Replocement lamp for EPA turbadimeter {1 pc)

HI9Z000 Windows® compatible software
HI9Z0005 5 tag holders with fogs
HIDZ00M 5 to & pins B5237 connachon coble

HI93703-50  (uvettes clsoning solufion (230 mL)



CERTIFICATION

All Hanna Instruments conform to the CE Evropean Directives. c €
Disposal of Eledrical & Fedronit Equipment The produc should not be treated

os household woste. Insteod hand it over to the appropriote collection point for the HGHS
recycting of electrical ond electronic equipment which will conserve natural resources, il
Disposal of woste botteries. This product contains baffenss, do not disoase of them with K
ather household waste. Hond them over fo the appropriate collection point for recycling. v
Ensuning proper product ond battery disposal prevents potentiol negative consaquences: for the
emvironment ond human health, For mose information, confoct your aify, your laco! household woste
disposal s=rvice, the place of purchose or go fo www. hannairst com.

RECOMMENDATIONS FOR USERS

Before waing this product, moke sure that it is entirely suitable for your specific opplication and for
the enviranment in which It &5 used. Any vangtion infroduced by the user fo the supplied squipment
may degrade the instrument’s performane. For your own ond fhe instrument safety do nof use a1
store the instrument in hazardous emaronmints.

HI93414 is guoranteed for two years ogainst defacts in workmanship ond materials when vsed for
its intended purpose and maintained oomeding to instechions. This wamonty is fimited fo repair or
replocement free of chorge.

Damage due to accidents, misuse, tampering or lack of prescnbed mointenonce is not covered.

IF service is required, contoct your focel Honna Instrumants Office. if under warranty, report the modal
numbes, date of purchase, serial number and the aoture of the pioblem. If the repalr is not covered by
the warranty, you will be natified of the charges incumad. If the instrument is to be retumed fa Hanng
Instrements, first ohfoin o Retumed Goads Authorization number from the Technicol Service deportment
and then send it with shigping costs prepaid. When shipping any instrument, make sure # s progerly
packed for complete protection

Te validate your wamanty, hill out end return the enclosed worronty cond within 14 days from the date of
pUrChsa.

Hanna Instuments reserves the nght to modify the design, canstruchan of appenrance of its
products witheut odvonce nofice:
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