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Dear Custamer,

Thank you for choosing o Hanna Instuments product. Please read this instruction manual carefully before using this
instrument. This manual will provide you with the necessary information for correct use of this instrument, as well os a
precise iden of its versatility. If you need odditional technical information, do nat hesitate to e-mail us af tech@hannainst.com
or view our worldwide contact list ot www.hannainst.com.
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PRELIMINARY EXAMINATION

Please examine this product carefully. Make sure that the instrument is not domaged. If any damage occurred during
shipment, please notify your Local Hanna Office.

Each Meter is supplied complete with:
* Ten Somple Vials
¢ (loth for wiping vials (1 pcs.)
*  Stissors
* Instruction Manual

Note: Sove oll pucking moterial unfil you are sure that the instrument works corrsctly. Any defective item must be
retumed in ifs original packing with the supplied accessories.

ABBREVIATIONS

°C. degree Celsius

°F: degres Fohrenheit
COD:  Chsmical Oxygen Demand
EPA: US Environmental Profection Agency
xg/l:  micrograms per lifer (pph)
mg/L:  milligrams per liter (ppm)
g/L:  grams per liter (ppf)

mL:  milliliter

LR:  low range

MR:  medium range

HR:  high range

GENERAL DESCRIPTION

HI 83224 is o mulfiparameter bench photometer. It measures 15 colorimefry based methods. Furthermore, it can identify
the samples vio o bar code label placed on the vigls.

The reagents are in liquid or powder form and are supplied in bottles, ready-fo-use vials or in packets. The amount of
rengent is precisely dosed to ensure moximum repeafability.

HI 83224 bench phofomefer can be connected to o PC vio an USB cable. lts software companion is HI 92000
Windows® Compatible Software that helps the user fo manage oll the results.

HI 83224 has a very imporfant feature. The somples ore idenfified via bar code labeled vials. The corresponding bar codes for
differsnt fypes of analysis are shown in o foble (see page 14). For those methods that don’t have predosed reagents the vials
supplied with the instrument should be used. The bar code has 2 fislds of 2 digits. The first field is for method identification
ond the other ane is for reagent lot identification.

HI 83224 has o powsrful interactive user support that assists the user during the analysis process.

Each step in the method is help supported on the LCD. Help fundtions are accessed easily by pressing the HELP key. A tutorial
mode is also ovailoble.









FUNCTIONAL DESCRIPTION
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1) Vial holder
2)  Liquid Crystal Display (LCD)
3 Keypod
4)  Bottom lid
5)  USB connector
6) Fuse holder
7) ON/OFF power switch
8)  Power supply connector




KEYPAD DESCRIPTION

The keypad contains 8 direct keys and 3 functional keys with the following functions:

METHOD

<[]

METHOD
CHECK

L

ooo

Press to perform the function disployed above it on the LCD.

Press fo exit the curent screen.

Press to occess the method menu.

Press to move up in a menu or a help screen, to increment a set valus, or fo access second level functions.
Press to move down in a menu or a help screen, to decrement o set value, or fo aceess second level functions.
Press to identify the bar code on the vial.

Press to recall the log.

Press to display the help screen.

Press to access the setup screen.



TIPS FOR AN ACCURATE MEASUREMENT

The instructions listed below should be carefully followsd during festing to ensure most accurate results.

COLLECTING AND MEASURING SAMPLES

* For adding the exact amount of sample or liquid reagent to the reagent vials if is strongly recommended fo use the
availoble Hanna automatic fixed-volume pipettes or class A laboratory pipettes (symbolized like o generic pipette fip
in the following method relofed chapters):

pipette code  volume |
HI731340 200 =L I
HI 731341 1000 el
HI 731342 2000 =L

For correct use of the aufomatic pipstte, please follow the related Instruction Shest.
Alternatively, the opfional HI 740142 1 mL groduated syringe or HI 740226 5 ml graduated syringe can be used.
For the coredt use of the syringes, see instructions below.

1. In order to meosure exactly 5 mL of rengent with the 5 ml syringe:

(1) push the plunger completely into the syringe and insert the tip info the solution

(b) pull the plunger up until the lower edge of the seal is exactly on the 5 mL mark

() foke out the syrings ond dlean the outside of the syringe fip. Be sure that no drops are hanging on the fip of
the syringe, if so eliminafe them. Then, keeping the syringe in verfical position above the vial, push the plunger
completely down info the syringe. Bxactly 5 mL has been added to the vial

Yes Not

| Proba hlll'e level of liguid
||||J llil taken up by syringe /@
@ (b) 7 ©



In order fo measure exactly 0.5 mL of reagent with the 1_ml syringe:

(a) push the plunger completely into the syringe and inserf the tip into the solufion

(b) pull the plunger up unfil the lower edge of the seal is exactly on the 0.0 mL mark

(0 toke out the syringe and clean the outside of the syringe fip. Be sure that no drops are hanging on the fip of
the syrings, if so eliminate them. Then, kesping the syringe in verfical position above the vial, push the plunger
down info the syringe unfil the lower edge of the seal is exactly on the 0.5 mL mark. Now the exact omount of
0.5 mL has been added fo the vial, even if the fip sfill confains some solution

-+
v
Proboble level of
|| liquid taken up
by syringe
(a) (b)

* (olor or suspended matter in lorge amounts may cause inferference, therefore, these should be removed by freatment
with active carbon and by prior filtration.

USING LIQUID AND POWDER REAGENTS

* Proper use of the dropper:
(0) to get good reproducible results, tap the dropper on the fable for several fimes and wipe the oufside of the
dropper tip with a cloth
(b) always keep the dropper boftle in o vertical position while dosing the reagent




* Proper use of the powder reagent pocket:
() use scissors to open the powder pocket
(b) push the edges of the packet fo form a spout
() pour out the confent of the packet

USING VIALS

* Never insert hot vials in the instrument, the vial holder may become domoged.

* In order fo avoid reagent leaking ond to obtain most accurate results, it is recommended to close the vial fightly with
the supplied cap ofter addition of reagents or sample.

* Shaking the vial can generafe bubbles in the somple, cousing higher readings. To obtain accurate meosurements,
remove such bubbles by swirling or by gently tapping the vial.

* Proper mixing is very important for reproducibility of the measurements. The right way of mixing a vial is specified for
each method in the reloted chapter.

(1) invert the vial a couple of times or for a specified fime: hold the vial in the verfical position with the cap up. Tum the
viol upside-down ond wait for all of the solution fo flow fo the cap end, then return the vinl to the upright vertical
position and wait for all of the solution to flow to the vial bottom. This is one inversion. The correct speed for this mixing
tachnique is 10 complete inversions in 30 seconds.

This mixing technique is indicated with “invert to mix* and the following icon:

J

invert fo mix

10



(b) shake the vial: movs the vial up and down. The movement moy be gentle or vigorous.
This mixing fachnique s indicated with “shake gently” or “shake vigorously” and one of the following icons:

Po

shake gently shake vigorously

Pay attention to_push the vial completely down in the holder.

Whenever the vial is placed info the measurement cell, it must be dry on the oufside,
and completely free of fingerprints, oil or dirf. Wipe if thoroughly with HI 731318 ora
lint-free cloth prior to insertion.

Do not lef the reocted somple stand foo long ofter reogent is added. For best occuracy,
respect the fimings described in each specific method.

It is possible fo take multiple readings in @ row, but it is recommended o take o new
zero reading for each somple and to use the some viol for zeroing and measurement
whers possibls (for most precise results follow the measurement procedures carefully).

All the reaction fimes reported in this manual are ot 25 °C (77 °F). In general, the reaction time should be increased
for temperatures lower than 20 °C (58 °F), and decrensed for temperatures higher than 25 °C (77 °F).



DIGESTION

* Some analyfical methods require digestion of the sample. Use the HI 839800 test tube heater for digesfion. The
optional HI 740217 safety shield is strongly recommended. For correct use of the reactor follow the Reactor Instruction
Manual. At the end of the digestion period the vials are sfill hot, ollow the vials fo cool fo room temperature in the
opfional HI 740216 test tube cooling rack.

REAGENT BLANK CORRECTION

* Some methods require o “rsagent blank correction”. The blank ond the sample are prepared exactly in the same way,
with the only difference that for the blank deionized water is used instead of sample.
A blank viol may be used more than once: stability and storing conditions are described for each method in the
reloted chapter.

INTERFERENCES

¢ |n the method related meosurement sections we have reported the most common inferferences thot may be present in
an average wostewater matrix. It may be that for o parficular treatment process other compounds do interfere with
the method of analysis.

HEALTH & SAFETY

A *  The chemicals contained in the reagent kits may be hazardous if improperly handled.
*  Read the Material Safety Data Sheet (MSDS) before performing fests.
* Safety equipment: Wear suifable eye profection and clothing when required, and follow instructions carefully.
*  Rengent spills: If a reagent spill occurs, wipe up immediately and rinse with plenty of water.
If reagent contacts skin, rinse the affected area thoroughly with wafer. Avoid breathing released vapors.

* Reogent vial disposal: Reagents vials moy contain different waste pollutants. Affer use dispose of the reagent vials
according to the local regulafions.



METHOD REFERENCE TABLE

Method Method Method Page

reagent set code  description

1 HI94764A-25 Ammonia LR Vi

2 H194764B-25 Ammonia HR yli

3 H193701-01 Chloring, Free 26
HI93701-03

4 HI93711-01 Chlorine, Total 28
HI93711-03

5 H194766-50 Nifrate 30

b HI947674-50 Nitrogen, Total LR 32

7 HI94767B-50 Nitrogen, Total HR 37

i} H194754A-25 Oxygen Demand, Chemical (COD) LR 42

9 H194754B-25 Oxygen Demand, Chemical (COD) MR 45

10 H194754(-25 Oxygen Demand, Chemical (COD) HR 48

1 H1947584-50 Phosphorus, Reactive 51

12 H194758B-50 Phosphorus, Acid Hydrolyzoble 5

13 HI94756(-50 Phosphorus, Total LR 57

14 HI194763A-50 Phosphorus, Reactive HR 61

15 H194763B-50 Phosphorus, Total HR 64




VIAL IDENTIFICATION

Predosed vials are related fo the different methods and can be identified by a bar code prinfed on the vial label (all methods
except Free and Tofal Chloring):

F_ | Barcode

Method reagent set code Method description Vial bar code
HI94764A-25 Ammania (R 0T
HI947648-25 Ammonia HR 02xx
HI93701-01, HI 93701-03 Chlorine, Free -
HI93711-01, HI93711-03 Chloring, Total -
HI94766-50 Nitrate 05xx
HI947674-50 Nitrogen, Tofol LR 06xx
H1947678-50 Nitrogen, Tofal HR 07xx
HI94754A-25 Oxygen Demand, Chemical (COD) LR 12xx
HI94754B-25 Oxygen Demand, Chemical (COD) MR 13xx
HI94754(-25 Oxygen Dsmand, Chemical (COD) HR 24xx
HI947584-50 Phosphorus, Reactive 30xx
HI94758B-50 Phosphorus, Adid Hydrolyzable Jxx
HI94758C-50 Phosphorus, Total LR 32xx
HI947634-50 Phosphorus, Reactive HR 33
HI947638-50 Phosphorus, Total HR xx

Note: xx represents the reagent lot code.



OPERATIONAL GUIDE

POWER CONNECTION

Connect the instrument to the AC power supply via the power cord that is supplied with the instrument.

Note: Ensure the main ling is surge protected.
Note: Always turn the meter off bsfore unplugging it to ensure no data is lost.

METHOD SELECTION

The instrument can use three operating modes in order to perform measurements: Automatic, SemiAutomatic and Manual.
Select the desired operating mode in Sefup. The operating mode is relofed to how the desired method s selected.
Automatic

* Tum the instrument ON vio the ON/OFF power switch.

* The mefer will perform an autodiagnostic fest. During this test, the Hanna Instrument logo will appear on the LCD.
After 5 seconds, if the fest was successful, the lost selected method will appear on the display.

* Take o vial from the sst of vials for the msthod to be measured. Insert the vial info the mefer and press the Zero
key. The instrument will check if the vial corresponds fo the current method and will perform the zero sequence. If the
mefer detacts that the vial is for onother method, it will outomaticolly chonge the method and will perform the zero
SeqUENCe.

* Mfter the desired method was selected, follow the measurement procedure described in the related chapter.

10:10:19 10:14:54 I 10:22:11 x
ZERD ZERD

ma/l
Ammonia LR (NHz=H)

ma/l ma/l
Ammonia LR (MHy=M) Ammonia HR (MHy=N)

* Before performing a test carefully read all the instructions reloted fo the selected method.
* [fthe method identificafion wasn’t performed successfully the following error messoges will appear:

Method identification Method identification
Warnin .
g & € Wrong viall
Method identification Method isn't in the lish
was unsuccessful
Cancel ||

Semidutomatic
* Tum the instrument ON vio the ON/OFF power switch.

* The mefer will perform an autodiagnostic fest. During this test, the Hanna Instrument logo will appear on the LCD.
After 5 seconds, if the test was successful, the lost selected method will oppear on the display.



Take a vial from the sef of vials for the method fo be measured. Insert the vial info the meter and press the Zero
key. The instrument will check if the vial corresponds fo the current method and will perform the zero sequence. If the
mefer defects that the vial is for another method, it will disploy o waming messoge which allows the user to change
the method fo the newly defected one or keep the existing method.

Mer the desired msthod was selected, follow the measurement procedure described in the relofed chapter.

10:10:19 10:1454 z Method identification
ZEROD Wrong vial! 0
[ — - - Found:
ma/l ma/l Phosphorus, Total HR
Ammonia LR (MHy=M) Ammonia LR (NHy-M) Change to new method?

Before performing o fest carefully read all the insfructions reloted fo the selecred method.
If the method identification wasn't performed successfully the following error message will appear:

Method identification Method identification
Warnin .
ng IO €3 Wrong viall
Method identification Method isn't in the list
was unsuccessful
[ Continue |

Manval

Tum the instrument ON via the ON/OFF power switch.

The mefer will perform an outodingnastic fest. During this fest, the Hanna Instrument logo will appear on the LCD.
After 5 seconds, if the test wos successful, the lost method used will appear on the display.

In order to select the desired method press the METHOD key and the screen with the list of methods will appear.
Press the A\ W keys fo highlight the desired method. Press Seledt.

Method selection

Ammonia HA
Chlorine, Free

Chlorine, Total

Method selection

Ammonia LR
Ammonia HR
Chlorine, Free

Chlorine, Total

Toke a vial from the set of vials for the method to be meosured. Insert the vial info the mefer and press the Zero
key. The insfrument will check if the vial comesponds fo the selected method and will perform the zero sequence. If the
mefer defects that the vial is for another method, it will display o warning message. The measurement can continue
with the selected method by pressing the Continue key or to be sfopped by pressing the Cancel key.

After the desired method is selected, follow the measurement procedure described in the relafed chapter.



10:40:19

ma/l
Ammonia LR (MH;=N)

10:14:54
ZERD

Y

mafl
Ammania LR (MH;=N)

Method identification

Wrong vial!
Found:

D

Phosphorus, Total HR

* Before performing a test corefully read all the instructions reloted fo the selected method.

DATA MANAGEMENT

You can keep frack of your results using the intrument’s data log function. Up to 200 individual measurements can
be stored in the dufa log. Storing, viewing and deleting the dofa is possible using W or A and RCL keys.
Storing data: You can store only o valid measurement. To sfore o valid measurement press W or A fo access the second
lsvel functions and then press Log. The msasurement will be sfored with date and fime stamps.

Log save X
— o7 2410142008 16:01
Y Lot 29

Dmarl
Hitrogen, Total LR (M)

Viewing ond delefing: You can view and delste the data log by pressing the RCL key. You can delete the lost soved
measurement. Additionally, you can delsfe the data records all ot once.

Log Recall Log Recall Log Delete
17 24/01/2008 16:01 017 2440172008 16:01
Lot 29 Lot 29 Delete all records?
Hmant S mail
Hitrogen, Total LR (M) Hitrogen, Total LR (MH;)
[ elets_TChrorn

CHEMICAL FORM

Chemical form conversion foctors are pre-programmed into the instrument and are method specific. In order to view the
displayed result in the desired chemical form press A or W to nccess the second level functions and then press the Chem
Frm key fo foggle between the available chemical forms for the selected method.

10:20:08 10:20039
L 0.56 ma/L 4 U.BB mg/l
Ammonia LR (MHy=M) Armonia LR (MHz)




METHOD CHECK

Methods associated with one vial can be verified using the Method Check fenfure.

This feature can be used at anyfims in order to avoid mistakes during the measurement procedure.

* Place the vial info the holder and push i

t completely dowm.

* Press METHOD CHECK to starf the idenfification procedure.
* |f the method identification isn’t performed successfully, the following waming messoges will appear:

Method identification
Wrong wvial!
Found: Q

Phosphorus, Total HR
Change to new method?

|_ves | [t

* |f the method is successfully identified, th

Method identification
Warning N

Method identification

was unsuccessful

e name is disployed:

Method identification
Found:
Oygen Demand, (COD) MR
Lot number: 00
Change to new method?

Method identification

€3 Wrong vial!

Method isn't in the list!
[ Continve |




SETUP

In the Setup mode the instrument’s parometers can be changed. Some parameters affect the measuring sequence and others
are general parameters thot change the behaviour or appearence of the instrument.

Press SETUP fo enter the setup mode.

Press ESC or SETUP to return fo the main screen.

Alist of stup parameters will be displayed with currently configured settings. Press
HELP for oditional information.

Press the A\ W keys to select o parameter and depending to the parameter fype,

selact the new value os follows:

Operating Mode

The insftrument has 3 operating modes. Backlight 8
. . ) N ) Contrast 10)

In Automatic mods, no user involvement is required in the method selection. fiverage O

In Semiutomatic mode, user involvement is required when a different vial is

idenfified related fo the existing method.

In Manual mode, user involvement is required at every level in the method
selection.

Press the functional key fo select the desired operating mode.

Backlight Setup

Values: 0 to 8. Operating Mode Nanuall
I f inht w Contrast 10}

Prass the Modify key to access the backlight value. Goniras L

Use the <4 P> functional keys or the A "W keys fo increass or decrease the valus.
Press the Accept key to confirm or ESC fo refum fo the sefup menu without saving

the new value.

Contrast

Backlight [=C]

Setup
Values: 0o 20 Operating Mode Manual
: . Backlight £
This option is used to set the disploy’s confrast.
R ) fverage O
Press the Modify key fo change the display’s contrast.

Use the < W functional keys or the A "W keys to increase or decrease the value.

Contrast
Press the Accept key fo confirm the value or ESC to retum fo the sefup menu 00" e ;G
without saving the new value. — ]

[ Accept | o« [ » |




Average

Option: Enable or Disable.

This option is used to snable/disable averaged measuring mode. If enabled, the
instrument takes 180 readings and disploys the resulting average value. The
partial average is displayed during measurement.

Press the functional key to enable or disable this option.

Date / Time

This option is used to sef the instrument’s date and fime.

Press the Modify key to change the date/fime.

Press the < P> functional keys to highlight the value to be modified (year,
month, day, hour, minute or second). Use the A "W keys fo change the value.
Press the Accept key fo confirm or ESC fo return fo the sefup without saving the new

dafe or fime.

Time form.at
Option: AM/PM or 24 hour.
Press the functional key to select the desired fime format.

Date format

Press the Modify key fo change the Date Format.

Use the A W keys to select the desired format.

Press the Accept key to confirm or ESC to refurn fo the sefup menu without saving
the new format.

Language

Press the corresponding key to change the language.

If the new language cannot be lnaded, the previously selected lonquage will be
reloaded.

Tutorial

Option: Enable or Disable.

I enabled this option will provide the user short guides related to the current issue,
on the screen.

Press the functional key to enoble/disable the futorial mode.

20

Setup [=C]
Backlight g
Contrast 10
Date £ Time 09:53:23 AN

Time Format

Date / Time =C
DDA YYY
a [Dyo6/2007
¥ 01:50:01 PM

Setup [=C]
fAverage O
Date f Time 03:53:41 ﬂl‘1|

Date Format  DDSMMSAYYY|

Date £ Time
Time Format

Date Format [=C]

DD/ MMEY Y

Y IMMEDD

Y -MM-00

Setup [=C1

Time Format AMZPH|

[Date Format I:IIer‘IIYW‘r’I

Tutorial O
Ezpanol ltaliano

Setup

Date Format — DOAMMEYYYY

Language English

Beeper |:|I

| Enable ]

Tutorial

Insert the zero cuvet and
press Continue for
instrument zeroing.
To abort press ESC.

T




Beeper

Option: Enable or Disable.

When enabled, a short beep is heard every time o key is pressed.

Along beep alsrt sounds when the pressed key is not active or an error condition is
detected.

Press the functional key fo enable/disable the beeper.

Instrument ID

Option: 0 to 9999.

This opfion is used to set the insfrument’s 1D (idenfification number). The insfrument
D is used while exchanging dofa with o PC

Press the Modify key fo access the instrument ID screen. Press the Ak WP keysin
order fo set the desired value.

Prass the Accept key to confirm the valus or ESC to retum to the setup menu
without saving the new valus.

Meter information

Press the Select key to view the instrument model, firmware version, languoge
version and instrument serial number.

Press ESC to refurn fo the Setup mode.

Setup ==
Lanauage English
Tutorial O
Instrument D 0043

Setup I

Meter Information I

Setup

Tutorial [m)

Besper O

Instrument 1D DO49I

Meter Information

Model HI 83224

Serial BI224K KKK KA

Firmware ALRR

Language oK
wil hannainst.com

HI 83224 offers an inferactive contextual help mods that assists the user at any moment.

To aceess the help screens press HELP.

The instrument will display additional information related fo the current screen. To
rend all the available information, scroll the text using the Ak W keys.

Press the Support key fo access o screen with Honna service cenfers and their
confoct detoils.

Press the Accessories key fo access a list of instrument reogents and accessories.
To exit support or accessories scrieens press ESC and the instrument will return to the
previous help screen.

To exit help mode press HELP key again and the mefer will refum to the previously
selected screen.

Hi 83224 2
To change the chemical form
press Chem Frm.

To return ko measurement
functions press & or V.

Support T
fArgentina: §
Tel. (11) 4308.1905
Fax (11) 43081904
Australia:
Tel, (03) 9769.0666
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AMMONIA LOW RANGE

SPECIFICATIONS

Range 0.00 to 3.00 mg/L (as NH_-N)

Resolution 0.0 mg/L

Accuracy =0.10 mg/L or =5 % of reading @ 25 °C, whichever is greater

Light Source  Tungsten lomp with narrow band interference fitter @ 420 nm

Method Adaptafion of the ASTM Manwal of Water and Environmental Technology, 01426-92, Nessler method.

The reaction befween ommonio ond reagents causes o yellow fint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 94764A-0" Reagent Viol 1 vial 25 viols
HI 93764-0 Nessler Reagent 4 drops (0.25mL) 1 bottle

* Rengent Vial idenfification: 0Txx (xx represents the reagent lof cods).
Note: Store the unused vials in a cool and dark place.

REAGENT SET
HI 94764A-25  Reagents for 25 fests
For other accessories see page 70.

MEASUREMENT PROCEDURE
*» Select the Ammonia LR method following one of the procedures described in the “Method Selsction” section (see

page 15). imﬂ
* Remove the cap from Reagent Vial. rg n

j (

» Add exactly 5.0 mL of sample to the vial, while keeping the vial af o E
45-degree angle. —

* Replace the cap and mix by inverting the vial a couple of times. This is the blank. J

* Place the vial info the holder and push it completely dowm.

Ammonia LR



Press Zero and wait for vial identification. If that was successfully done, the display will show “-0.0-" when
the meter is zeroed and reody for meosurement.

10:10:19 10:14:54 Fd

2ERD

mail -——— il
Ammonia LR (MHy-H) Ammonia LR (NH;-M)

10:15:08

'U.U' ma/L

Ammonia LR (NH;-M)
Zero | Timer | Read |

Remove the vial.

Remove the cap ond add 4 drops of HI 93764-0 Nessler Reagent.

Replace the cap tightly and mix by inverfing the vial a couple of fimes. This
is the sample.

Place the vial info the holder and push it completely down.

Press Timer and the display will show the countdown prior fo the measurement
and the messoge “Reaction Time”. Alfernafively, wait for 3 minutes and 30

seconds and press Read. Wait for viol identification. If that was successfully
dong, the instrument will perform the reading.

10:15:08

-U.U- maél

Ammonia LR (HHy=M)

Reaction time & 101414 z

03:29 e

Ammonia LR (NH;=M) Ammonia LR (HH;-H)

The instrument displays concentrafion in mg/L of ammonia nitrogen (NH,-N). Piess A or W fo occess the
second level functions and then press the Chem Frm key to convert the result in mg/L ammonia (NH,).

10:13:439 10:20:08

s 056 ma/l s

10:20:39

Ammonia LR (MHy-H)

| Zero | Timer | FRead ||

Ammonia LR (MH;-MN)

056 mail :

0.68....

Ammaonia LR (NH;)

cheg Fra]_Los |
!

Prass A or W fo refurn fo the meosurement screen.

INTERFERENCES

Interference may be caused by
* (Organic compounds like: chloramines, various aliphatic and aromatic amines, glydne or urea above 10 ppm. To eliminafe

these inferferences distillafion is required.

* (rganic compounds like: aldehydes, olcohols (e.g. ethanol) or acetone above 0.1 %.
To eliminate these interferances distillation is required.

Sulfide: may cause turbidity.
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AMMONIA HIGH RANGE

SPECIFICATIONS

Range 0 fo 100 mg/L (us NH_-N)

Resolution 1 mg/L

Accuracy =1 mg/L or =5 % of reading @ 25 °C, whichever is greater

Light Source  Tungsten lomp with narrow band interference fitter @ 420 nm

Method Adaptafion of the ASTM Manwal of Water and Environmental Technology, 01426-92, Nessler method.

The reaction befween ommonio ond reagents causes o yellow fint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
H1 947648-0° Reagent Viol 1 vial 25 viols
HI 93764-0 Nessler Reagent 4 drops (0.25mL) 1 bottle

* Reagent Vial identification: 02xx (xx represents the reagent lot codg). GREEN RECTANGLE ON THE LABEL
Note: Store the unused vials in their container in a cool and dark place.

REAGENT SET
HI 94764B-25  Reagents for 25 fests
For other accessories see page 70.

MEASUREMENT PROCEDURE

* Select Ammonia HR method following one of the procedures described in the “Method Selection” section (see
page 15).

Remove the cap from Reagent Vial.

Add exactly 1.0 mL of sumple fo the vial, while keeping the vial ot o
45-degree angle. ' {'

Replace the cop and mix by inverting the vial o couple of times. This is the blank.

Place the vial info the holder and push it completely down.

Ammonia HR



Press Zero and wait for vial identification. If that was successfully done, the display will show “-0.0-" when
the meter is zeroed and reody for meosurement.

10:21:48 12211 z 10:22:31
ZERD

- . . - -
ma/L ma/l U.U ma/l
Ammonia HR (HH;=M) Ammonia HR (MHy-M) Ammonia HR (NHy=M)

[ Zero | Timer | Read |

Remove the vial.

Remove the cap ond add 4 drops of HI 93764-0 Nessler Reagent.

Replace the cap tightly and mix by inverfing the vial a couple of fimes. This
is the sample.

Place the vial info the holder and push it completely down.

Press Timer and the display will show the countdown prior fo the measurement
and the messoge “Reaction Time”. Alfernafively, wait for 3 minutes and 30
seconds and press Read. Wait for viol identification. If that was successfully
dong, the instrument will perform the reading.

1) Reaction time & 10:23:42 x
RERAD
- Ll
-00- nn 03:28 === = e
Ammonia HR (NH;-N) Ammonia HR (HH;-M) Ammonia HR (MHy-H)
%

The instrument displays concentrafion in mg/L of ammonia nitrogen (NH,-N). Piess A or W fo occess the
second level functions and then press the Chem Frm key to convert the result in mg/L ammonia (NH,).

10:23:52 10:24:02 10:24:13
s 8 ma/L ¢ 8 ma/L # gmgrl
Ammonia HR (MH;-H) Ammmonia HR (MH;=M) Ammaonia HR (NH;)
Pynn] Lo

hs!

Prass A or W fo refurn fo the meosurement screen.

INTERFERENCES

Interference may be caused by

Organic compounds like: chloramines, various oliphatic and oromatic amines, glycine or urea above 100 ppm. To eliminate
these inferferences distillation is required.

Organic compounds like: aldehydes, olcohols (e.g. ethanol) or acefone above 1 Y.

To eliminafe these interferences distillation is required.

Sulfide: may cause turbidity.

Ammonia HR



CHLORINE, FREE

SPECIFICATIONS

Range 0.00 to 5.00 my/L CI,

Resolution 0.0 mg/L

Accuracy =0.03 mg/L or =4 % of reading @ 25 °C, whichever is greater

Light Source ~ Tungsten lomp with narrow band interference filtter @ 525 nm

Method Adaptafion of the EPA method 330.5 and Standard Methods for the Examinafion of Wafer and

Wastewater, 207 edition, 4500-C1 G, DPD method. The reaction bstween free chlorine and the DPD
reqgent causes a pink fint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test
HI 93701-0 OPD Powder Reagent 1 packet

REAGENT SETS

HI 93701-01 Reagents for 100 fesfs
H193701-03 Reagents for 300 tests
For other accessories see page 70.

MEASUREMENT PROCEDURE

* Select Chlorine, Free method following ons of the procedurss described in the “Method Selection” section (ses page
15).

* Take an empty vial.

* Fill the vial with 10 mL of unrencted somple, then replace the cap. This is the blank.

10mL»

* Place the vial info the holder and push it completely down.

* Press Zero. The display will show “-0.0-" when the meter is zeroed and ready for measurement.

10:25:38 10:27:11 x 10:27:40

ZERD
- e == .. - -
ma/l U-U mg/l

Chlorine, Fres Chlorine, Fres

Zero

my/l
Chlarine, Fres
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* Remove the cap and add the confent of one packet of HI 93701-0 Free Chlorine

Reagent.

* Replace the cop and shake gently to mix for about 20 seconds. This is the sample.

* Place the vial info the holder and push it completely down.

* Prass Timer and the display will show the countdown prior fo the measurement and the messoge “Reaction Time”.
Alternatively, wait for 1 minute and press Read. The instrument will perform the reading.

i

10:27:40 Reaction time 5
-0.0- 00:59
. mail
Chlorine, Free Chlorine, Free

10:28:21
READ

b4

mgil
Chlorine, Free

* The instrument displays concentration in mg/L of free chlorine. Press A or "W to access the second lsvel functions

and then press the Log key to store the reading.

10:28:29 10:28:49

s U 65 ma/L 065 ma/l

l:hlonne Free Chlorine, Free

4@

e Prass A or W to return to the measurement screen.

INTERFERENCES

Interferences may be caused by:

Bromine (Br,)

lodine (1)

Oxidized forms of Chromium and Manganese
Ozone (0,)

Alkalinity above 250 mg/L CaCO, or acidity above 150 mg/L CaCO, will not reliably develop the full amount of color or it
may rapidly fode. To resolve this, neutralize the sample with diluted HCl or NaOH.
In case of water with hardness greater than 500 mg/L CaC0,, shake the somple for approximately 2 minufes after

odding the powder reagent.
27
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CHLORINE, TOTAL

SPECIFICATIONS

Range 0.00 to 5.00 my/L CI,

Resolution 0.0 mg/L

Accuracy =0.03 mg/L or =4 % of reading @ 25 °C, whichever is greater

Light Source ~ Tungsten lomp with narrow band interference filtter @ 525 nm

Method Adaptafion of the EPA method 330.5 and Standard Methods for the Examinafion of Wafer and

Wastewater, 207 edifion, 4500-C1 G, DPD method. The reaction befween chloring and the DPD reagent
causes a pink fint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test
HI 93711-0 OPD Powder Reagent 1 packet

REAGENT SETS

HI 93711-01 Reagents for 100 fesfs
HI93711-03 Reagents for 300 tests
For other accessories see page 70.

MEASUREMENT PROCEDURE

* Select Chlorine, Total method following one of the procedures described in the “Method Selection” section (see
page 15).

* Take an empty vial. mmuﬁ

* Fill the vial with 10 mL of unrencted somple, then replace the cap. This is the blank.

* Place the vial info the holder and push it completely down.

* Press Zero. The instrument will perform a zero sequence and after o few seconds the display will show “-0.0-". Now
the meter is zeroed and rsady for measurement.

10:33:21 10:34:11 b4 10:34:18
ZERD
- omeil - mol -U.U- ma/lL
Chlorine, Total Chlorine, Total Chiorine, Total
[ _Zero | Timer | Read |
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Remove the cop and add the confent of one packet of HI 93711-0 Total Chlorine /"*\

Reagent. <@

Replace the cap and shake gently fo mix for about 20 seconds. This is the sample. {/’
Place the vial info the holder and push it completely down. '

Press Timer and the display will show the countdown prior fo the measurement and the messoge “Reaction Time”.
Alternatively, wait for 2 minutes and 30 seconds and press Read. The instrument will perform the reading.

10:34:18 Reaction time & 10:34:54 [E34
. READ
-0.0- ma/l 02'29 === " mo
Chlorine, Total Chlorine, Total Chlorine, Total
[_Stoe ]

)

The instrument directly displays concentration in mg/L of total chlorine. Press A or WP to aceess the second level
functions ond then press the Log key to store the reading.

10:35:02 10:35:10
* 0.83 mafL s 0.63 mg/l
Chlorine, Taotal Chlorine, Total
| 2Zero | Timer | Read |

Press A or W to return to the meosurement screen.

INTERFERENCES

Interferences may be caused by:

Bromine (Br,)

lodine (1)

Oxidized forms of Chromium and Manganese
Ozone (0,)

Alkalinity above 250 mg/L CaCO, or acidity above 150 mg/L CaCO, will nof reliably develop the full amount of color or it
may rapidly fade. To resolve this, neutralize the sample with dilufed HCl or NaOH.

In cose of water with hardness greater than 500 mg/L CaCO,, shake the somple for approximately 2 minufes affer
odding the powder reagent.
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SPECIFICATIONS

Range 0.0 to 30.0 mg/L NO_-N

Resolution 0.1 mg/l

Accuracy =1.0 mg/L or =5 % of reading @ 25 °C, whichever is greater

Light Source  Tungsten lomp with narrow band interference fitter @ 420 nm

Method Chromatropic ocid method. The reaction between nifrote ond the reagents causes a yellow fint in the
sampls.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set

HI 94766V-0" Reagent Viol 1 vial 50 viols

HI 93766-0 Nitrate Reagent I packst 50 packsts

* Rengent Vial idenfification: 05xx (xx represents the reagent lof cods).
Note: Store the unused vials in a cool and dark place.

REAGENT SET
HI 94766-50  Reagsnts for 50 fests
For other accessories see page 70.

MEASUREMENT PROCEDURE

Before using the reagent kit carsfully read all the instructions and the Material Safety Data Shest (MSDS). Pay
particular attention fo all warnings, cautions and notes. Failure to do so may result in serious injury fo the

operator.
* Select the Nitrate method following one of the procedures described in the “Method Selection” section (see page 15).
* Remove the cap from a Reagent Viol. m

* Add exactly 1.0 mL of sample fo the vial, while keeping the vial at o 45- f '
degree angle. -

* Replace the cap tightly and invert the vial 10 fimes. This is the blank. J
Warning: the vial will becoms hot during mixing, be coreful when handling it.

Note: The method is fechnique sensitive: to obtain reproducible results it is strangly recommended to follow carefully
the “invert” procedure described on poge 10.

* Place the vial info the holder and push it completely down.

Nitrafe



* Press Zero and wait for vial identification. If that was successfully done, the display will show “-0.0-" when the meter
is zerosd and ready for meosurement.

10:36:58 10:37:33 G 10:37:42
ZERD
- mall === men '0.0' mg/l
HMitr-ate (M0y=M) Mitrate (MO3-M) Hitrate (NO3=N)

* Remove the vial.

* Remove the cap ond add the confent of one packet of HI 93766-0 Nifrafe Rengent.

* Replace the cap tightly ond invert the vial 10 fimes. This is the reacted somple.
Note: the method is technique sensitive: to obtain most reproducible results it is strongly
recommended fo follow carefully the “invert” procedure described on page 10.

* Place the vial info the holder and push it completely down.

* Press Timer and the display will show the countdown prior fo the meosurement and the ')
“Reaction Time” message. Alfernatively, wait for 5 minutes and press Read. Wait for vial idenfification. If that was
successfully done, the instrument will perform the reading.

10:37:42 Reaction time & 10:38:34 X
- READ
'U.U' mail 04'59 - il
HMitr-ate (NOZ-M) Mitr-ate (MOZ-M) Nitr-ate (MO -N)
| _Stop |

* The instrument displays concentrafion in mg/L of nitrate-nitrogen (NO,™N). Press A\ or W fo access the second
level functions and then press the Chem Frm key fo convert the resulf in mg/L of nitrafe (NO,").

10:38:41 10:49:28 10:49:04
¥ 3.7 mgil s 3.7 ma/l s 16.5 ma/l
Hitrate (NO-N) Mitr-abe (NOZ-N) Mitr-abe (HOZ)
Zero | Timer | Read | E@ Cher Frm

O

e Prass A or W to return fo the measurement screen.

INTERFERENCES

Interference may be caused by

Barium (Ba**) above 1 mg/L

Chloride (CI) above 1000 mg/L

Nitrite (NO,") above 50 mg/L

Samples containing up fo 100 mg/L nifrite may be measured ofter the following treatment: add 400 mg of urea to 10
ml of sampls, mix until complstely dissolved, then procesd with the usual measurement procedure.

3 Nitrate



NITROGEN, TOTAL LOW RANGE

SPECIFICATIONS

Range 0.0 fo 25.0 mg/L N

Resolution 0.1 mg/l

Accuracy =1.0 mg/L or =5 % of reading @ 25 °C, whichever is greater

Light Source  Tungsten lomp with narrow band interference fitter @ 420 nm

Method Chromotropic acid msthod. A persulfate digestion converfs all forms of nifrogen to nifrafe. Then the

reaction befwsen nifrate and the reagents causes a yellow fint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 94767A-B~ Digestion Vil 1 vial 50 viols
DEIONIZED120 Deionized Water 2 mL 1 bottle
PERSULFATEN Potossium Persulfate 1 packet 50 packsts
BISULFITE/N Sodium Metabisulfite 1 packet 50 packsts
HI 93767-0 Total Nitrogen Reogent 1 packst 50 packsts
HI 94766V-0LR** Reagent Vial 1 vial 50 vials

* Digestion Vial identificafion: 16xx (xx represents the reagent lot code). GREEN RECTANGLE ON THE LABEL
** Reagent Vial idenfification: 06xx (xx represents the reagent lot cods). RED RECTANGLE ON THE LABEL.
Notes: * The instrumemt doss nof recognize the Digestion Vial (16xx).

* Store the unused vials in their container in a cool and dark place.

REAGENT SET
HI 94767A-50 Reagents for up to 49 tests. Confains:

Box 1: HI 94767A-50 Reogent Sef

Box 2: HI 94767A&B-50 Reagent Set, for Nitragen Total Low Range.
For other accessoriss see page 70.

REQUIRED ACCESSORIES

HI 839800-01 Hanna reactor (115 VAC)

HI 839800-02 Honna reactor (230 VAQ)

HI 740216  Test tube cooling rack (25 holes)
HI740217  loborotory bench safety shield
For other accessories see page 70.

Nitragen, Tofal LR



MEASUREMENT PROCEDURE

Before using the reogent kit carefully read all the instructions and the Material Safsty Data Shest (MSDS). Pay
particular attention to oll wamings, cautions and notes. Failure to do so may result in serious injury fo the
operator.
Reagent Blank Correction: This method requites a reagent blank correction. A single blank vial may be used more than
once; the blank vial is stable up to one week if stored in a dark place af room temperature. Always use the some lof of reagents
for blank and somples. For most accurate measurement run a blank for each sef of measurements.

» Preheot the Honna Reactor HI 839600 fo 105 °C (221 °F). For correct use of the reactor follow Reacfor Instruction
Manual.
The optional HI 740217 sofsty shield is strongly recommended.
DO NOT USE AN OVEN OR MICROWAVE samples may leak and generate a corrosive and possibly explosive afmosphere.

* Remove the cop from two Digsstion Vials (16xx code vials).

* Add the content of one packef of Potassium Persulfate for Tofal Nitrogen analysis to each vial.

|

Sample Blonk

* Add exactly 2.0 mL of sample to one vial (somple viol), and 2.0 mL of deionized water to the other vial (blank vial),
while kesping the viols of o 45-dsgres angle.

) Sample ) D.1. Water

Sample Blank
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* Reploce the cap tightly and shake the vials vigorously for about 30 seconds until all the powder is completely dissolved.

7 ¥

Sample Blank

* Insert the vials info the reactor and heat them for 30 minutes af 105 °C.
Note: To obtain most accurate results, if is sfrongly recommended fo remove the vials from
the reactor ofter 30 minufes.

* i the end of the digestion period switch off the reactor, place the vials in the test fube rack
and allow to cool fo room femperature.
Warning: The vials are still hot, be careful in handling them.

* Select Nitrogen, Total LR method following one of the procedures described in the “Method Selection” section (see
page 15).

* For this method the instrument provides 3 reaction fimers which can be used throughout the procedure.

* Remove the cap from the vials and add the confent of one packet of Sodium Metabisulfite for Total Nitrogen analysis
to each vial. Replace the cap fightly and shake gently the vials for 15 seconds.

(7w (7

Sample Blonk

Somple Blank
* Press Timer to start the 3 minufes timer or wait for 3 minutes (without shaking the vials) to allow the reaction fo

complsfe.

105751 Reaction time [c]
3HMin
=== " maL []2:%
HNitrogen, Total LR (M) Hitrogen, Total LR (M)

Stop SHin

* Remove the cap from the vials and add the content of one packet of HI 93767-0 Tofal Nitrogen Reagent to each vial.
Replace the cap tightly and shake gently the vials for 15 seconds.

34
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Sample Blank
Sample Blank

Press Start to activate the 2 minutes fimer or wait for 2 minutes (without shaking the vials) to allow the reaction fo
complefe.

Reaction time ') Reaction time & Reaction time [y
™ 02:00 ™ 01:59 ™ 05:00
Mitragen, Tatal LR (M) Mitrogen, Tokal LR (M) Mitragen, Total LR (M)
[_Start |

Remove the cap from two Reogent Vials (0éxx code vials).
— 0oxx — f_..

Add exactly 2.0 mL of digested sample (ssmple vial) fo one Rengent Vial (sample vial), and 2.0 mL of digested blank
(blank vial) to the other Reagent Vial (blank vial), while keeping the vials at a 45-degree angle.

Replace the cap tightly and invert the vials 10 times.

| I e ("

Digested Digested ij
sample blank i j

i I

Sample Blank Sample Blank

Warning: The vials will become hot during mixing, be careful when handling them.

Note: The method is fechnique sensitive: to obfain most reproducible results it is strongly
recommended fo follow carefully the “invert” procedure described on page 10.

Place the blank vial info the holder and push it completely down.

Nitrogen, Tofal LR



* Press Start and the display will show the countdown prior to the msasurement ond the “Reaction Time” message.

Alternatively, waif for 5 minutes and press Zero.

Reaction time 5

™ 0500

Mitr-ogen, Total LR (M)

__\ !

Reaction time &

" 0459

Hitrogen, Total LR (M)

11:01:55 Z
ZERO

----I'l'l’-fl.

Hitrogen, Total LR (M)

N

* Wait for vial identificafion. If that wos successfully done, the display will show “-0.0-" when the mefer is zeroed and
ready for measurement.

11:02:02

'U.U' ma/L

* Remave the blank vial. Mitrogen, Total LR i)

* Place the somple vial info the holder and push it complefely down.

* Press Read ond wait for vial identification. If that wos successfully done, the instrument will perform the reading. The
instrument displays concentrafion in mg/L of fotal nitrogen (N).

11:02:02 11:02:34 [ 3.4 11:02:42

-O.U- ma/L m"’_ ==~ mo ¢ 13.7mgu

Mitrogen, Total LR (M) Mitrogen, Total LR (M) Mitrogen, Total LR (M)
Timer | Zero | Timer [ Read |

* Press A or W fo oceess the second level fundhions.

* Press the Chem Frm key fo convert the result in mg/L of ommonia (NH,) and mg/L of nifrafe (NO.").

11:02:53 11:02:07 110318

¢ 1370m ¢ 166mn ¢ B605mm

Hikrogen, Total LR (M) Mitr-ogen, Total LR (MHs) Hitrogan, Total LR (M05)
Chem Frm

i

* Press A or "W o return to the measurement screen.

The method defects all organic and inorganic forms of nifrogen present in the somple.

INTERFERENCES

Interference moy be coused by:
Bromids (Br -) above 60 mg/L
Chloride (CI7) above 1000 mg/L
Chromium (Cr**) above 0.5 mg/L

Nitragen, Tofal LR



NITROGEN, TOTAL HIGH RANGE

SPECIFICATIONS

Range 10 to 150 mg/L N

Resolution 1 mg/L

Accuracy =3 mg/L or =4 % of reading @ 25 °C, whichever is greater

Light Source  Tungsfen lamp with narrow band interference filfer @ 420 nm

Method Chromatropic acid method. A persulfote digestion converts all forms of nitragen to nitrate. Then the

reaction befween nitrate ond the reagents couses o yellow fint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 947678-B" Digestion Vial 1 viol 50 vials
DEIONIZED120 Deionized Water 0.5 ml 1 bottle
PERSULFATEN Potassium Persulfafe 1 packet 50 pockets
BISULFITEN Sodium Mefabisulfite 1 packef 50 pockets
HI 93767-0 Total Nifrogen Reagent 1 packet 50 packets
HI 94766V-0HR**  Reagent Vial 1 viol 50 vials

* Digestion Vial identification: 17xx (xx 1epresents the regent lot code). RED RECTANGLE ON THE LABEL
** Reagent Vial idenfification: 07xx (xx represents the reagent lot code). GREEN RECTANGLE ON THE LABEL.
Notes: ® The instrumemt does not recognize the Digestion Vial (17xx).

* Store the unused vials in their confoiner in a cool and dark place.

REAGENT SET
HI 94767B-50 Reagents for up to 49 tests. Contains:

Box 1: HI 94767B-50 Reagent Set

Box 2: HI 94767A&B-50 Reogent Set, for Nitrogen Total High Range.
For other aceessoriss see page 70.

REQUIRED ACCESSORIES

HI 839800-01 Hanna reactor (115 VAQ)

HI 839800-02 Hanna reactor (230 VAQ)

HI 740216  Test tube cooling rack (25 holes)
HI 740217 Laborotory bench safefy shield
For other accessories see page 70.
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MEASUREMENT PROCEDURE

Before using the reagent kif carefully read all the instructions and the Maferial Safety Data Sheef (MSDS). Pay
porticular affention to all warnings, cautions and notes. Failure to do so may result in serious injury fo the
operafor.

Reagent Blank Correction: This method requires o reagent blank correction. A single blank vial may be used more than
once; the blonk vial is stable up to one week if stored in a durk place at room femperature. Always use the same lof of reagents
for blank and somples. For most accurate measurement, run a blank for each set of measurements.

* Preheot the Hunna Reacor HI 839800 to 105 °C(221°F). For comect use of the reactor follow Reactor Instruction Manual.
Use of the optional HI 740217 sofety shield is strongly recommended.
DO NOT USE AN OVEN OR MICROWAVE samples may leak and generafe a corrosive and possibly explosive atmosphere.

* Remove the cap from two Digestion Vials (17xx cap vials).

*» Add the confent of one packet of Potassium Persulfate for Total Nitrogen analysis to each vial.

#
|

Sample Blank

* Add exactly 0.5 mL of sample fo one vial (sumple vial), and 0.5 mL of deionized woter to the other vial (blunk vial),
while keeping the vials of a 45-degree angle.

) Sample 0.1 Water

Sample Blank
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* Replace the cap fightly and shake vigorously the vials for about 30 seconds until all the powder is complstely dissolved.

te 1
Jil

Sample Blank

* |nsert the vials info the reactor and heat them for 30 minutes ot 105°C.
Note: to obtain most accurate resulfs, it is strongly recommended to remove the viols
from the reactor after 30 minutes.

* At the end of the digestion place the vials in the test fube rack and allow fo cool to room
femperature.
Warning: os the vials are still hot, be careful in handling them.

* Select Nifrogen, Total HR method following one of the procedures described in the
“Method Selection” section (see page 15).

* For this method the instrument provides 3 reaction fimers which can be used throughout the procedure.

* Remove the cap from the vials and add the confent of ane packet of Sodium Mefabisulfite for Total Nitrogen analysis
to each vial. Replace the cap tightly ond shake gently the vials for 15 seconds.

Sample Blank
Sample Blank

* Press Timer fo stort the 3 minutes timer or waif for 3 minutes (without shaking the vials) to allow the reaction to
complafe.

11:11:34 Reaction time e
3Hin .
=== me 02'59
Hitragen, Total HR (M) Mitr-ogen, Total HR (M)

S
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* Remove the cap from the vials and add the content of one packet of HI 93767-0 Total Nitrogen Reagent to each vial.
Reploce the cap fightly und shuke gently the 1rmls for 15 seconds.

Sample Blank
Sample Blank

* Press Start to acivate the 2 minutes timer or wait for 2 minutes (without shaking the vials) to allow the reaction fo
complefe.

Reaction time & Reaction time & Reaction time
2Min 2Min SMin
02:00 01:59 05: l][l
Mitrogen, Tokal HR (M) Nitrogen, Total HR (M) Hitrogen, Total HR (M)
EEEET | | _Start |

* Remove the cap from fwo Reagent Vials (07xx code vials).

— L

* Add exactly 2.0 mL of digested sumple (sample vial) to one Reagent Vial (somple vial), and 2.0 mL of digested blank
(blank vial) to the ofher vial (blank vial), while keeping the vials af o 45-degree angle.
* Reploce the cap nghrly and invert the vials 10 times.

(

Digested Digested i !
somple blank '.‘ . | [ ?
i |
J J

Somple Blank Somple

Warning: the vials will become hot during mixing, be careful when handling them.
Note: the method is technique sensitive: fo obtain most ieproducible results it is strongly
recommended o follow carsfully the “invert” procedure described on page 10.

* Place the blank vial into the holder and push it completely down.
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* Press Start and the disploy will show the countdown prior to the meosurement and the “Reaction Time” message.
Alternatively, wait for 5 minutes and press Zero.

Reaction time [C] Reaction time &
GMin - SMin u
05:00 04:58
Mitrogen, Total HR (M) Hitrogen, Total HR (M)
11:11:34 11:13:03 <X 11:13:24
2EROD
== =" mal =TT men 'U.[]' ma/l
Hitrogen, Total HR (M) Hitragen, Total HR (M) Hitrogen, Total HR (M)
[ Zero | Tiwer | Read |

* Wait for vial idenfification. I thot was successfully done, the instrument will perform a zero sequence and ofter o
few seconds the disploy will show “-0.0-". Now the meter is zeroed and ready for meosurement.

* Remove the blonk viol and place the sample vial info the holder and push it complefely down.
* Press Read and wait for vial identification. If that was successfully done, the instrument will perform the reading. The
instrument displays the concentration in mg/L of total nitrogen (N).

11:43:24 111422 h.4 1:14:31
READ
-0.0- ma/L =TT me s 52!»99‘[
Mitrogen, Total HR (M) Hitrogen, Total HR (M) Mitrogen, Total HR (M)
[ 2ero | Tiner | [ Zero | Timer | Read |

* Prass A or W fo access the second level functions.

* Press the Chem Frm key fo convert the result in mg/L of ammonia (NH,) and mg/L of nitiate (NO,").

11:14:41 11:14:49 11:15:00
4+ 52 mgil s 63 mgfL $ 230 mgil
Hitrogen, Total HR (M) Hitrogen, Total HR (MH,) Hitr-ogen, Total HR (HO3)

Ny

* Press A or W fo refurn fo the measurement scresn.

The method defects all organic and inorganic forms of nitrogen present in the sample.

INTERFERENCES

Interference may be caused by
Bromide (Br) above 240 mg/L
Chloride (CI") above 3000 mg/L
Chromium (C**) above 0.5 mg/L

Nitrogen, Tofal HR



OXYGEN DEMAND, CHEMICAL LOW RANGE

SPECIFICATIONS

Range 0 to 150 mg/L COD

Resolution 1 mg/L

Accuracy =5 mg/L or =5 % of reading @ 25 °C, whichever is greater

Light Source  Tungsten lamp with narrow band interference filtler @ 420 nm

Method Adaptation of the USEPA 410.4 approved method for the (OD deferminafion on surfoce waters and

wastewaters. Oxidizable organic compounds reduce the dichromate ion {orange) fo the chromic ion
(green). The amount of remaining dichromate is defermined.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
(OD94LR* Reagent Vial 1 vial 25 vials
DEIONIZED120 Deionized Water 2 ml OPTIONAL

* Reagent Viol identification: 12xx (xx represents the reagent lot code). RED RECTANGLE ON THE LABEL.
Note: Store the unused vials in their container in o cool and dark place.

REAGENT SET
HI 94754A-25 Rengents for up o 24 fests

REQUIRED ACCESSORIES

HI 839800-01 Hanna reactor (115 VAC)

HI 839800-02 Hanna reactor (230 VAC)

HI 740216  Test tube cooling rack (25 holes)
HI 740217  Loboratory bench sofety shield
For other accessories ses page 70.

MEASUREMENT PROCEDURE

Before using the reagent kif carefully read all the instructions and the Material Safety Data Sheet (MSDS). Pay
particular atfention to all warnings, cautions and notes. Failure fo do so may result in serious injury to the
operafor.

Reagent Blank Correction: This method requires a reagent blank correction. A single blank vial may be used mare than
once. The blank vial is stable for several months (room temperature). For most accurote measurement, run a blank for each
set of meosurements and olways use the same lot of reagents for blonk ond somples.
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Choose 0 homogeneous sample. Samples confaining seffleable solids need fo be hamogenized with o blender.

Preheot the Hanno Reactor HI 839800 to 150 °C (302 °F). For comect use of the reactor follow Reactor Instruction Manual.
The aptional HI 740217 safety shield is sfrongly recommended.
DO NOT USE AN OVEN OR MICROWAVE samples may leak and generate o corrosive and possibly explosive afmosphers.

Removs the cap from two Reagent Viaks.

f

Add exactly 2.0 mL of sumple to one vial (sample viol), and 2.0 mL of deionized water to the other vial (blank vial),
while keeping the vials af a 45-degree angle. Replace the cap tightly and mix by inverting each vial o couple of

fimes.
(g (
Sample DI Water 1 i
1

i
J

Sample Blank Somple

Warning: The vials will become hot during mixing, be careful when handling them.

Insert the vials into the reactor and heat them for 2 hours af 150 °C.

At the end of the digestion period swifch off the reactor. Wait for twenty minutes to allow the *l l;
vials to cool fo about 120 °C. ‘ E! 1
i

J )

Invert each vial several times while sfill warm, then ploce them in the fest tube rack. ~ So™Pe Hlank

Warning: The vials are still hot, be careful when handling them.

Leave the vials in the tube rack to cool fo room femperature. Do not shake or invert them, the
somples may become turbid.

43 DR



* Select Oxygen Demand, (COD) LR method following one of the procedures described in the “Method Selection”
section (see page 15).

* Place the blank vial into the holder and push it completely down.

* Press Zero ond wait for viol identification. If that was successfully done, the instrument will perfarm a zero sequence
and after o few seconds the disploy will show “-0.0-". Now the meter is zeroed and ready for measurement.

11:15:47 11:16:31 Z 11:16:53

ZEROD
=TT mei === mai -D.U- ma/l
Oxygen Demand, (COD) LR Oxygen Demand, (COD) LR Oxyaen Demand, (COD) LR

[ Zero BN o |

* Remove the blonk vial.

* Place the sample vial into the holder and push it completely down.

* Press Read and wait for vial identification. If that was successfully done, the instrument will perform the reading.

11:16:53 11:17:23 i 11:23:18
READ
= - e . . -~
U-U- ma/L ma/L ¥ 59 mag/L
Oxugen Demand, (COD) LR Os<ugen Demand, (COD) LR Oxugen Demand, (COD) LR

* Ths instrument displays concentration in mg/L of oxygen demand.

INTERFERENCES
Interference moy be coused by:

Chloride (CI' ) obove 2000 mg/L.
Samples with higher chloride concentrafion should be diluted.
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OXYGEN DEMAND, CHEMICAL MEDIUM RANGE

SPECIFICATIONS

Range 0 to 1500 mg/L COD

Resolution 1 mg/L

Accuracy =15 mg/L or =4 % of reading @ 25 °C, whichever is greater

Light Source  Tungsfen lamp with narrow band interference filfer @ 610 nm

Method Adaptation of the USEPA 410.4 approved method for the COD determinafion on surface woters and

wostewnters. Oxidizable organic compounds reduce the dichromate ion (orange) to the chromic ion
(green). The amount of chromic ion formed is determined.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
COD9AMR" Reagent Vial 1 viol 25 vials
DEIONIZED120 Deionized Water 2ml OPTIONAL

* Reagent Vial identification: 13xx (xx represents the reogent lof code).
Note: Store the unused vials in their container in a cool and dark place.

REAGENT SET
HI 94754B-25 Reagents for up fo 24 tests

REQUIRED ACCESSORIES

HI 839800-01 Hunna reactor (115 VAC)

HI 839800-02 Hunna reactor (230 VAC)

HI 740216  Test tube cooling rack (25 holes)
HI 740217 Laborotory bench safefy shield
For other accessoriss see page 70.

MEASUREMENT PROCEDURE

Before using the reagent kit carefully read oll the instructions and the Manual Safety Data Sheet (MSDS). Pay
particular atfention to all warnings, coufions and notes. Failure to do so may result in serious injury to the
operator.

Reagent Blank Correction: This mefhod requires a reagent blank correction. A single blank vial may be used more than
once. The blank vial is stable for several months (room temperature). For most accurate measurement, run o blank for each
set of measurements ond always use the sume lot of reagents for blonk ond samples.

0D MR



* (hoose 0 homogeneous sample. Samples confaining seftleable solids need to be homogenized with o blender.

* Prehent the Hanna Reactor HI 839800 fo 150 °C (302 °F). For corract use of the reactor follow Reactor Instruction Manual.
Use of the opfional HI 740217 safety shield is strongly recommended.
DO NOT USE AN OVEN OR MICROWAVE somples may leak and generate o corrosive and possibly explosive atmosphsre.

* Remove the cap from two Reagent Vials.
C A

e T'

5
* Add exactly 2.0 mL of sample fo one vial (sumple vial), and 2.0 mL of deionized woter to the other vial (blank vial),
while keeping the vinls of o 45-degree angle. Replace the cap tightly and mix by inverting each viol o couple of
fimes.
Warning: The vials wil become very hot during mixing, be careful when handling them.

* [nsert the vials info the reactor and heat them for 2 hours of 150 °C.

(@
Sample DL Wiater ” “
i
SDmpl‘) Bian

Blank

* Atthe end of the digestion period switch off the reactor. Wait for twenty minutes to allow the
vials o ool to about 120 °C

 Invert sach vial several times while sfill warm, then place them in a test tube rack.
Warning: The vials are sill hot, be careful when handling them.

* Lave the vials in the tube rack fo cool to room temperature. Do not shake or invert them, the
samples may become turbid.

(0D MR 26



* Select the Oxygen Demand, (COD) MR method following one of the procedures described in the “Method Selection”

sacfion (ses poge 13).

* Place the blank vial info the holder and push it completely down.

* Press Zero and waif for vial identification. If that was successfully done, the instrument will perform o zero sequence
and ofter o few seconds the disploy will show “-0.0-". Now the meter is zeroed and ready for measurement.

11:2413

ma/l
Oxcygen Demand, (COD) MR

* Remove the blank vial.

11:24:46 i
2ERD

=== " m

Oxygen Demand, (CODY MR

* Place the sumple vial info the holder and push it completely down.

11:26:16

'0.0' ma/L

Oxoyaen Demand, (COD) MR

* Press Read and wait for vial identification. If that wos successfully done, the instrument will perform the reading.

11:25:18

'UU' mo/L

Oxyaen Demand, (COD) MR

* The instrument displays concentration in mg/L of oxygen demand on the LCD.

INTERFERENCES
Inferference may be coused by:
(Chloride (CI") above 2000 mg/L.

11:26:02 (3.4
READ

mafl
0Oxygen Demand, (COD) MR

Samples with highsr chloride concenfration should be diluted.
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11:26:50

s 50 ma/L

Dxygen Demand, (COD) MR
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OXYGEN DEMAND, CHEMICAL HIGH RANGE

SPECIFICATIONS

Range 0 to 15000 mg/L COD

Resolution 10 mg/L

Accuracy =150 mg/L or =3 % of reading @ 25 °C, whichever is greater

Light Source  Tungsten lamp with narrow band interference filler @ 610 nm

Method Adaptation of the USEPA 410.4 approved method for the (OD deferminafion on surfoce waters and

wastewaters. Oxidizable organic compounds reduce the dichromate ion {orange) fo the chromic ion
(green). The amount of chromic ion formed is determined.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
(OD94HR™ Reagent Vial 1 vial 25 vials
DEIONIZED120 Deionized Water 0.2 mL OPTIONAL

* Reagent Vial identification: 24xx (xx represents the reagent lot cods). GREEN RECTANGLE ON THE LABEL.
Note: Store the unused vials in their container in o cool and dark place.

REAGENT SET
HI 94754C-25 Rengents for up o 24 fests

REQUIRED ACCESSORIES

HI 839800-01 Hanna reactor (115 VAC)

HI 839800-02 Hanna reactor (230 VAC)

HI 740216  Test tube cooling rack (25 holes)
HI 740217  Loboratory bench sofety shield
For other accessories ses page 70.

MEASUREMENT PROCEDURE
Before using the reagent kit corefully read all the instructions and the Material Safefy Data Sheef (MSDS). Pay
particular atfention fo all womings, cautions and notes. Failure fo do so may result in serious injury to the
operafor.

Reagent Blank Correction: This method requires a reagent blank correction. A single blank vial may be used mare than
once. The blank vial is stable for several months (room temperature). For most accurote measurement, run a blank for each
set of meosurements and olways use the same lot of reagents for blonk ond somples.
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Choose 0 homogeneous sample. Samples confaining seffleable solids need fo be hamogenized with o blender.

Preheot the Hanno Reactor HI 839800 to 150 °C (302 °F). For comect use of the reactor follow Reactor Instruction Manual.
Use of the aptional HI 740217 safety shield is strongly recommended.
DO NOT USE AN OVEN OR MICROWAVE samples may leak and generate o corrosive and possibly explosive afmosphers.

Removs the cap from two Reagent Viaks.

Add exactly 0.2 mL of sumple to one vial (sample viol), and 0.2 mL of deionized water to the other vial (blank vial),
while keeping the vials af a 45-degree angle. Replace the cap tightly and mix by inverting each vial o couple of
fimes.

Warning: The vials will become very hot during mixing, be careful when handling them.

Insert the vials into the reactor and heat them for 2 hours af 150 °C.

) Sam e) D.1. Water r r
J

Sample Blonk Sample Blank

Atthe end of the digestion period switch off the renctor. Wait for twenty minutes to allow the
vials to cool fo about 120 °C.

Invert each vial several times while still warm, then place them in the test tube rack.
Warning: The vials are still hot, be careful when handling them.

Leave the vials in the tube rack to cool to room temperature. Do not shake or invert them
anymore otherwiss the samples moy become turbid.
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* Select the Oxygen Demand, (COD) HR method following one of the procedures described in the “Method Selection”
section (ses poge 15).

* Place the blank vial into the holder and push it completely down.

* Press Zero and wait for vial bar code identification. If that was successfully done, the instrument will perform a zero
sequence ond after o few seconds the disploy will show “-0.0-". Now the mefer is zeroed and ready for measurement.

* Remove the blank vial.

11:2747 11:28:26 X 11:28:49
Z2ERD
- mgdl == mel -U.U- ma/L
Oxcygen Demand, (COD) HR Oxygen Demand, (COD) HR O:ygen Demand, (COD) HR

* Place the somple vial info the holder and push it completely down.
* Press Read and wait for vial identification. If that was successfully done, the instrument will perform the reading.

* The instrument directly displays concentration in mg/L of oxygen demand.

11:28:49 11:2951 X 11:30:128
READ
-U.U- mg/l - moll * 469!19&
Oxygen Demand, (COD) HR O:x<ygen Demand, (COD) HR Oxxygen Demand, (COD) HR
[_Zero |

INTERFERENCES
Interference may be coused by:

Chloride (CI7) above 20000 mg/L.
Samples with higher chloride concentration should be diluted.

n
[

(0D HR



PHOSPHORUS, REACTIVE

SPECIFICATIONS

Range 0.00 fo 1.60 mg/L P

Resolution 0.01 mg/L

Accuracy =0.05 my/L or =5 % of rending @ 25 °C, whichever is greater

Light Source  Tungsten lamp with norrow band inferference filter @ 610 nm

Method Adaptotion of the EPA method 365.2 and Standard Methods for the Examination of Water and

Wastawater, 207 edifion, 4500-P E, ascorbic acid methad. The reaction betwsen orthophosphate and
the reogent causes o blug finf in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 94758A-0" Reagent Vial 1 viol 50 vials
HI 93756-0 Phosphorus Reagent 1 packst 50 packsts

* Reagent Vial identification: 30xx (xx represents the reagent lof code). RED RECTANGLE ON THE LABEL.

REAGENT SET
HI 94758A-50  Rengents for 50 fests
For other nccessories see page 70.

MEASUREMENT PROCEDURE

* Select the Phosphorus, Reactive method following one of the procedures described in the “Method Selection” section

e

(s page 15).

* Remove the cap from o Reagent Vial.

* Add exactly 5.0 mL of somple to the vial, while keeping the viol of o
45-degree angle.

* Replace the cap and mix by inverting the vial a couple of times. This
is the blank.

* Place the vial info the holder and push it completely down.

* Prass Zero ond wait for vial identificafion. If thot was successfully dons, the instrument
will parform @ zero sequence ond after a few seconds the display will show “-0.0-", Now
the mefer is zeoed and ready for measurement.

113247 1:33:21 i 11:33:47

ZERD
- -
=== " mal - T me u.n ma/l
Phosphorus, Reactive (P) Phosphorus, Reactive (P) Phosphorus, Reactivie (P)

* Remove the vial.

Phosphorus, Reactive



* Remove the cap and odd the content of one packst of HI 93756-0 Phosphorus Reagent.

* Reploce the cap fightly ond shake gently to mix for 2 minutes until most of the powder is
dissolved. This is the reacted sample.

* Place the vial info the holder and push it completely dowm.

* Press Timer and the display will show the countdown prior to the measurement and the
“Reaction Time” message. Alternafively, wait for 3 minufes and press Read.

11:3347 Reaction time &

-00- ... 02:59

Phosphorys, Reactive (F) Phosphorus, Reactive (F)
Stop

» Wait for vial identification. If that was successfully done, the instrument will perform the reading.The instrument
displays concentration in mg/L of phosphorus (P).

11:34:26 E 10:15:32 AM
READ
=== " mal 0.98 mg/l
Phosphorus, Reactive (F) (P Phosphorus, Reactive

* Press A\ or W to access the second level functions and then press the Chem Frm key to convert the result in mg/L of
phosphate (P0,*) and mg/L of of P0..

11:34:45 11:35:00 11:35:14
¢ 0.87 ma/l s 2-68 ma/L s 2.00 ma/l
Phosphorus, Reactive (P) Phosphorus, Reactive (POZ7) Phosphorus, Reactive (P0g)

)}

* Press A or "W 1o refumn fo the measurement screen.

Note: for accurote meosuremants
1) wash glossware only with phosphate-free detergents
2) dean all glossware with 1: 1 hydrochloric acid solution and rinse with deionized water.

INTERFERENCES

Interference may be coused by:

Arsenate at any lsvel

Silica above 50 mg/L

Sulfide above 6 mg/L.

To eliminate sulfide: add Bromine Water drop-wise until a pale yellow color develops; remove Bromine Water excess by
adding Phsnol solution drop-wiss.

Turbidity and suspended matter in lorge amounts may couse interference because the reaction conditions may dissolve
suspended matter or cause desorpfion of phosphates from particles. Turbidity or suspended matter should be removed
before measurement by treatment with acfive carbon and by prior filtration.
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PHOSPHORUS, ACID HYDROLYZABLE

SPECIFICATIONS

Range 0.00 fo 1.60 mg/L P

Resolution 0.01 mg/L

Accuracy =0.05 mg/L or =5 % of rending @ 25 °C, whichever is greater

Light Source  Tungsfen lamp with narrow band interference filfer @ 610 nm

Method Adaptation of the EPA method 365.2 and Standard Methods for the Examinafion of Water and

Wastewater, 20° edition, 4500-P E, ascorbic acid method. A mild acid digestion converts condensed
inorganic forms of phosphates to orthophosphats. Then the reaction befween orthophosphate and
the reagents cousss o blue fint in the somple.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 94758V-0AH Reagent Vial 1 viol 50 vials
HI 937588-0 NaOH Solution 1.20 N 2 mL 1 bottle
HI 93758-0 Phosphorus Reagent 1 packet 50 packets

* Reagent Vial identificotion: 31xx (xx represents the reagent lof code).
Note: Store the unused vials in their container in a cool and dark place.

REAGENT SET
HI 94758B-50 Reagents for 50 tests
For other accessories see page 70.

REQUIRED ACCESSORIES

HI 839800-01 Hunna reactor (115 VAC)

HI 839800-02 Hanna reactor (230 VAQ)

HI 740216 test tube cooling rack (25 holes)
HI 740217 Loboratory bench sofety shield
For other accessories see page 70.

MEASUREMENT PROCEDURE

Before using the reagent kit carefully read all the instructions and the Material Safety Data Sheet (MSDS).
Pay particular attention to all wamings, cautions and notes. Failure to do so may result in serious injury fo
the opsrator.

* Preheof the Honna Reactor HI 839800 to 150 °C (302 °F). For correct use of the reactor follow Reactor Instruction
Manual.
The aptional HI 740217 sofsty shield is strongly recommended.
DO NOT USE AN OVEN OR MICROWAVE samples may leak and generate a corrosive and possibly explosive afmosphere.
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Remove the cap from a Reagent Vial.

Add exactly 5.0 mL of sample to the vial, while keeping the vial of o 45-degree angle.

Replace the cap and mix by inverting the vial o couple of fimes.

* [nsert the vial info the reactor and heat it for 30 minutes at 150 °C.

* Atthe end of the digestion place the vials carefully in the test fube rack and allow to cool o room
temperature.
Warning: The vials are still hot, be coreful when handling them.

* Select the Phosphorus, Acid Hydrolyzable method following one of the procedures described
in the “Method Selection” section (see page 15).

* Remove the cop from the vial and add exacfly 2.0 mL of Sodium
Hydroxide (NaOH) Solution 1.20 N, while keeping the vial of o 45-
degree angle.

* Reploce the cop tightly and mix by inverting the vial o couple of fimes. (.
This is the blank.

* Place the vial info the holder and push it completely dowm.

Phosphorus, Acd Hydrolyzable



Press Zero and wait for vial identificafion. If that was successfully dons, the instrument will perform a zero sequence
and affer o few seconds the display will show “-0.0-". Now the meter is zeroed and ready for measurement.
11:36:24 11:36:43 I 13711

ZERD
=== ml === me -U.U- ma/l
Phosphorus, Acid Hudr. (F) Phosphorus, Acid Hudr. (P) Phosphorus, Acid Hudr. (F)

[ Zero | Tmer | head |

Remove the vial. P
Remove the cap and add the content of one packet of HI 93758-0 Phosphorus Reagent. <¢\=\
Replace the cap fightly and shake gently to mix for 2 minutes unfil most of the powder is B

dissolved. This is the sample. {/ﬁ
Place the vial info the holder and push it completely down.

Press Timer and the disploy will show the countdown prior fo the measurement and the
“Reaction Time"” messoge. Alfernatively, waif for 3 minutes ond press Read.

11371 Reaction time &

'0.0- marL []2:59

Phosphorus, Acid Hudr. (F) Phosphorus, Acid Hydr, (F)

Waif for viol identification. If that was successfully done, the instrument will perform the reoding. The instrument
displays concentration in mg/L of phosphorus (P).

11:37:55 E 11:38:03
READ
=== " mal s 0179 mafl
Phosphorus, Acid Hudr, (P) Phosphorus, Acd Hudr. (P)
| Zero | Timer | FRead |

The method dstects free (orthophosphate) ond condsnsed inorganic forms (mefa-, pyro- and other polyphosphates) of
phosphates present in the sample.

Press A or "W fo aceess the second level functions ond then press the Chem Frm key fo convert the resulf in mg/
L of phosphate (PO,”) and mg/L of of P.0..

11:38:35 11:33:06 11:42:45
s 0.79 ma/l s 2.43 mail s 1.81 magiL
Phosphorus, Acid Hydr. (P) Phosphorus, Acd Hudr, (POZ7) Phosphorus, Acd Hudr, (P;0¢)

Press A or W to return to the meosurement screen.

Phosphorus, Acid Hydrolyzable



Note: for accurate measuiements
1) wash glassware only with phosphate-free detergents
2) clean all glassware with 1 - 1 hydrochloric acid solution and rinse with deionized wafer.

INTERFERENCES

Inferference may be coused by:

Arsenate of any level

Silico above 50 mg/L

Sulfide above 9 mg/L.

To eliminate sulfids: add Bromine Water drop-wise until a pale yellow color develops; remove Bromine Water excess by
adding Phenol solution drop-wise.

Turbidity and suspended matter in large amounts may couse inferference because the strongly acidic reaction conditions
may dissolve suspended mafter or cause desorption of phosphates from parficles. Before measurement, turhidity or
suspended matter should be removed by freatment with active carbon and by prior filtration.
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PHOSPHORUS, TOTAL LOW RANGE

SPECIFICATIONS

Range 0.00 fo 1.15 mg/L P

Resolution 0.01 mg/L

Accuracy =0.05 mg/L or =6 % of rending @ 25 °C, whichever is greater

Light Source  Tungsfen lamp with narrow band interference filfer @ 610 nm

Method Adaptation of the EPA method 365.2 and Standard Methods for the Examinafion of Water and

Wostewater, 207 edition, 4500-P E, ascorbic acid method. A persulfate digestion converts organic
and condensed inorganic forms of phosphates to orthophosphate. Then the reaction befween
orthophosphate and the reagents causes o blug tint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 94758V-0" Reagent Vial 1 vial 50 vials
HI 93758C-0 NaOH Solution 1.54 N 2 ml 1 bottle
HI 93758-0 Phosphorus Reagent 1 packst 50 packets
PERSULFATE/P Potassium Persulfote 1 packst 50 packets

* Reagent Vial identification: 32xx (xx represents the reagent lot code). RED RECTANGLE ON THE LABEL
Note: Store the unused vials in their container in a cool and dark place.

REAGENT SET

HI 94758C-50 Rengents for 50 tesfs
For other accessories see page 70.

REQUIRED ACCESSORIES

HI 839800-01 Hanna reactor (115 VAQ)

HI 839800-02 Hanna reactor (230 VAQ)

HI 740216 test tube cooling rack (25 holes)
HI 740217 Loboratory bench sofety shield
For other accessories see page 70.

MEASUREMENT PROCEDURE

Before using the reogent kit carefully read all the instructions and the Material Safsty Data Shest (MSDS). Pay
A particular aftention to all warnings, cautions and notes. Failure to do so may resulf in serious injury to the
operafor.
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* Preheat the Hanna Reactor HI 839800 fo 150 °C (302 °F). For correct use of the reactor follow Reactor Instruction
Manual.
Use of the optional HI 740217 sofety shield is strongly recommended.
DO NOT USE AN OVEN OR MICROWAVE samples may leak and generafe a corrosive ond possibly explosive afmosphere.

* Remove the cap from a Reagent Vial.

» Add exactly 5.0 mL of sample to the vial, whils keeping the viol at o 45-degres angle.

*» Add the content of one packet of Potassium Persulfate for Phosphorus analysis. Replace
the cap and shake gently the vial until all the powder is completely dissolved.

* [nsert the vial into the reactor and heat it for 30 minutes at 150 °C.

» At the end of the digestion place the vials corefully in the test fube rock ond allow m
to cool fo room temperature.
Warning: The vials are still hot, be careful when handling them.

* Select the Phosphorus, Tofal method following one of the procedures —

described in the “Method Selection” section (see page 15).

(NoOH) Solution 1.54 N, while keeping the viol of a 45-degree angle.

* Replace the cap fightly and mix by inverting the vial o couple of times. This is

* Remove the cap from the vial and add exactly 2.0 mL of Sodium Hydroxide r
the blank. ﬂJ

* Place the vial into the holder and push it completely down.
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Press Zero and wait for vial identificafion. If that was successfully dons, the instrument will perform a zero sequence
and affer o few seconds the display will show “-0.0-". Now the meter is zeroed and ready for measurement.
11:44:19 11:44:37 =X 11:44:59

2ERD
- - - ma/l - e madl -U.U- mail
Phospharus, Taotal (P) Phozphorus, Total (F) Phosphorus, Total (P)
| Zero | Timer

| Timer |
Remove the vial. <‘?/’\
Remove the cap and odd the confent of one packst of HI 93758-0 Phosphorus Reagent. {/"

Replace the cap fightly and shake gently to mix for about 2 minutes unfil all the powder

is complefely dissolved. This is the sample.
Place the vial info the holder and push it completely down.

Press Timer and the display will show the countdown prior to the measurement and the
“Reaction Time” message. Alfernatively, wait for 3 minutes ond press Read.

11:44:59 Reaction time [c)
00~ v 02:59
Phosphorus, Total (P) Phosphorus, Taotal (P)

Wait for viol identificafion. If that wos successfully done, the instrument will perform the reading. The instrument
displays concentration in mg/L of phosphorus (P).

11:45:37 X 11:46:02
READ
=== " mL s U.?gmg#l
Fhosphorus, Total (F) Phosphorus, Total (F)

The method dstects free (orthophosphate) ond condsnsed inorganic forms (mefa-, pyro- and other polyphosphates) of
phosphates present in the sample.

Press 4 or W to access the second level functions and then press the Chem Frm key to convert the result in mg/
L of phosphate (P0,*) and mg/L of of P,0..

11:46:14 11:46:26 11:46:38
s 0.79 ma/l s 2.42 mail s 1-81 mag/l
Phasphorus, Total (P Phosphorus, Total (POZ™) Phosphorus, Total (Py0g)

Prass A or W fo refurn fo the meosurement screen.
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Note: for accurate measuiements
1) wash glassware only with phosphate-free detergents
2) clean all glassware with 1 - 1 hydrochloric acid solution and rinse with deionized wafer.

INTERFERENCES

Inferference may be coused by:

Arsenate of any level

Silico above 50 mg/L

Sulfide above 90 mg/L

Turbidity and suspended matter in large amounts may cause interfarence because the strongly adidic reaction conditions
may dissolve suspended matter or cause desorption of phosphates from particles. Before measurement, turbidity or
suspended matter should be removed by treafment with octive carbon and by prior filtration.
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PHOSPHORUS, REACTIVE HIGH RANGE

SPECIFICATIONS

Range 0.0 to 32.6 mg/l P

Resolution 0.1 mg/L

Accuracy =0.5 mg/L or =5 % of reading @ 25 °C, whichever is greater

Light Source  Tungsfen lamp with narrow band interference filfer @ 420 nm

Method Adaptation of the Standard Methods for the Examination of Wafer and Wastswater, 207 edifion,

4500-P C, vanadomolybdophosphoric acid msthod. The reaction between orfhophosphate and the
reagents causes a yellow tint in the somple.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 94763A-0° Reagent Vial 1 viol 50 vials
DEIONIZED120 Deionized Water 5ml 1 bottle

* Reagent Vial identification: 33xx (xx represents the rengent lot code). GREEN RECTANGLE ON THE LABEL
Note: Store the unused vials in their container in a cool and dark place.

REAGENT SET
HI 94763A-50 Rengents for up fo 49 tests
For other accessoriss see page 70.

MEASUREMENT PROCEDURE

Reagent Blank Corredtion: This method requires o rsagent blank correction. A single blank vial may be used more than
once; the blonk vial is stable up to fwo wesks (room temperature). For most occurate measurement, run a blank for each sef
of measursments and olways use the sams lot of reagents for blank and samplss.

* Select the Phosphorus, Reactive High Range method following one of the procedures described in the “Method
Selection” section (ses poge 15).

* Remove the cap from two Rengent Vials.

* Add exoctly 5.0 mL of sumple to one viol (sample vial), ond 5.0 mL of deionized water to the other vial (blank vial),
while keeping the vials af o 45-degree angle.
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* Replace the cop and mix by inverting each vial a couple of times.

I

Somple

Sample

|

D.1. Water

Blank

* Place the blank vial into the holder and push it completely down.

I ¢

* Press Timer and the display will show the countdown prior o the measurement and the “Reaction Time” message.
Alternatively, waif for 7 minutes and press Zero.

11:50:26

ma/l
Phosphorus, React. HR (F)

Reaction time [c)

UB'59
L}
Phosphorus, React, HR (F)

*» Wait for vial identification. If thot was successfully done, the instrument will perform o zero sequence and after o few
seconds the display will show “-0.0-". Now the meter is zeroed and ready for measurement.

11:60:52 z
2ERD

mg/l
Phosphorus, React. HR (F)

* Remove the blank vial.

115121

'00‘ mg/L

Phosphorus, React. HR (F)

| _2ero | Timer | Fead |

* Place the sumple vial into the holder and push it complefely down.

* Press Read and waif for vial recognision. If that wos successfully done, the instrument will perform the reading. The
instrument displays concentrafion in mg/L of phosphorus (P).

115121

-UD- ma/l

Phosphorus, React. HR (F)

Phosphorus, Reactive HR

11:51:50 =X
READ

ma/l
Phosphorus, React. HR (P)
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* Prass A or W fo access the second level functions and then press the Chem Frm key to convert the result in mg/
L of phosphate (P0,*) and mg/L of of P,0..

11:52:15 11:62:24 11:52:35
s 5.7 mg/L s 17.5 mgfL s 13.1 mg/L
Phaosphorus, React. HR (F) Phosphorus, React. HR (P07 Phozphorus, React. HR (Po0g)

* Press A or W fo return fo the mensurement scraen.

Note: for accurate measurements
1) wash glassware only with phosphate-free defergents
2) dean all glossware with 1 - 1 hydrochloric acid solution and rinse with deionized water.

INTERFERENCES

Interference may be caused by

Bismuth

Fluoride

pH: the sample should have o neutral pH

Sulfide: to eliminate sulfide add Bromine Water drop-wise until o pale yellow color develops; remove Bromine Water excess
by adding Phenol solution drop-wiss.

Temperature: the method is temperature sensifive.

It is recommended fo run meosurements af T = 20 fo 25 °C:

T < 20 °C causes a negafive error

T = 25 °C causes o positive ermor

Turbidity and suspended matter in large amounts may cause inferference becouse the strongly acidic reaction condifions
may dissolve suspended mafter or cause desorpfion of phosphates from parficles. Before measurement, furbidity or
suspended matter should be removed by treatment with ocfive corbon and by prior filtration.
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PHOSPHORUS, TOTAL HIGH RANGE

SPECIFICATIONS

Range 0.0 to 32.6 mg/L (P)

Resolution 0.1 mg/L

Accuracy =0.5 mg/L or =5 % of rending @ 25 °C, whichever is greater

Light Source  Tungsten lamp with narrow band interference filtler @ 420 nm

Method Adaptation of the Standard Methods for the Examination of Water and Wastewater, 207 edition,

4500-P C, vanodomolybdophosphoric ocid method. A persulfate digesfion converts argonic and
condensed inorganic forms of phosphates to orthophosphats. Then the reaction between orthophosphate
ond the reagents couses o yellow fint in the sample.

REQUIRED REAGENTS

Code Description Q.ty/test Q.ty/set
HI 94758V-0HR™ Reagent Vial 1 viol 50 vials
DEIONIZED120 Deionized Water 5ml 1 bottle
HI 93756C-0 NoOH Solution 1.54 N 2ml 1 bottle
H1 937638-0 Molybdovanadate Reagent 0.5 ml 1 bottle
PERSULFATE/P Potassium Persulfate 1 packet 50 packets

* Reagent Vial identification: 34xx (xx represents the reagent lot code). GREEN RECTANGLE ON THE LABEL.
Note: Store the unused vials in their container in a cool and dork place.

REAGENT SET
HI 94763B-50 Reagents for up fo 49 fesfs
For other accessories see page 70.

REQUIRED ACCESSORIES

HI 839800-01 Hanno reactor (115 VAC)

HI 839800-02 Hanna reactor (230 VAC)

HI 740216 fest fube cooling rack (25 holes)
HI 740217 Laboratory bench sofety shield
For ofher accessories see page 70.

MEASUREMENT PROCEDURE
Before using the reagent kit carsfully read all the instructions and the Material Safety Data Sheet (MSDS). Pay
particular oftenfion to all warnings, cautions and notes. Failure to do so may resulf in serious injury to the
operator.
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Reagent Blank Corredtion: This method requires o rsagent blank correction. A single blank viol may be used more than
once; the blank vial is stable up to ane day (room temperature). For most accurate measurement, run a blank for each set of
measurements and alwoys use the soms lot of reagents for blonk and somples.

Preheat the Honno Reactor HI 839800 to 150 °C (302 °F). For correct use of the reactor follow Reactor Instruction Manual.
The optional HI 740217 safety shield is sfrongly recommended.
DO NOT USE AN OVEN OR MICROWAVE samples may leak and generate a corrosive and possibly explosive afmosphere.

Remove the cap from two Reagent Viaks.

Add exactly 5.0 mL of sumple to one vial (sample viol), and 5.0 mL of deionized water to the other vial (blank vial),
while keeping the vials af o 45-degres angle.

) Sample ) D.1. Water

Sample Blank

Add the content of one packet of Potassium Persulfate for Phosphorus analysis to each vial. Replace the cap tightly and
shake gently the viols until all the powder is complefely dissolved.

& '@

Y

Sample Blank
Sample Blank

Insert the vials into the reactor and heat them for 30 minutes of 150 °C.

Atthe end of the digestion place the vials corefully in the test tube rack and allow fo cool to room
femperature.
Warning: The vials are still hot, be careful when handling them.
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* Select the Phosphorus, Total High Range method following ong of the procedures described in the “Method Selection”
section (ses poge 15).

* Remove the cap from the vials ond odd exactly 2.0 mL of Sodium Hydroxide (NoOH) Solution 1,54 N to each vial,
while kesping the vials ot a 45-degres angle. Replace the cap tightly and mix by inverting the vials o couple of times.

f

al

Sample Blonk Sample Blank

* Remove the cap from the vials ond odd exactly 0.5 mL of HI 93763B-0 Molybdovanadate Reagent fo each vial,
while keeping the viol af o 45-degree angle. Replace the cap tightly and mix by inverting the vials o couple of

fimes. |H H (, r

Somple Blank Sample

* Ploce the blank vial into the halder and push it complefely down.

* Press Timer and the disploy will show the counfdown prior to the measurement ond the “Reaction Time” message.
Alternatively, waif for 7 minutes and press Zero.

11:63:56 Reaction time B
L ]
- omell 06'59
Phosphorus, Total HR (F) Phosphorus, Total HR (F)
Lt

» Wait for vial identification. If that wos successfully done, the instrument will perform a zero sequence and affer o few
seconds the display will show “-0.0-". Now the meter is zeroed and ready for measurement.

11:54:30 X 11:5453
Z2ERD
- = = mell -U.U- ma/L
Phosphorus, Total HR (P) Phosphorus, Total HR (F)
| Zero | Timer | Read |
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* Remove the blank vial.
* Place the somple vial into the holder and push it completely down.

* Press Read and wait for vial identification. If that wos successfully done, the instrument will perform the reading.
The instrument disploys concentration in mg/L of phosphorus (P).

11:5453 11:56:18 i 11:65:24
READ
-U.U- ma/l - meil s 6.2 ma/l
Phosphorus, Taotal HR (P) Phosphorus, Total HR (F) Phosphorus, Total HR (P)
| Zero | Timer |

The method detects fiee (orthophosphate), condensed inorganic forms (meta-, pyro- and other polyphosphates) and
organic forms of phosphates present in the sample.

* Press A or 'W to access the second level functions and then press the Chem Frm key to convert the result in mg/
L of phosphate (P0,”) and mg/L of of P.0..

11:55:31 11:55:39 11:55:46
s 6.2 ma/L s 19.1 mail s 14.3 ma/L
Phospharus, Total HR (P Fhosphorus, Total HR (FOZ7) Phosphorus, Total HR (P;0g)

!

* Press A or W to refurn fo the measurement screen.

Note: Foraccurafe mensurements
1) wash glassware only with phosphafe-free defergents
2) dean all glossware with 1 : 1 hydrochloric acid solution and rinse with deionized wafer.

INTERFERENCES

Arsenafe

pH: the sample should have o neutral pH

Temperature: the method is femperature sensitive.

It is recommended fo add the Molybdovanodate Reagent and fo run measurements af T = 20 fo 25 °C

T == 20 °C causes a negafive error

T = 25 °C causes o posifive emor

Turbidity and suspended matter in lorge amounts may cause inferference becouse the strongly acidic reaction conditions
may dissolve suspended matter or couse desorption of phosphates from parficles. Before measurement, furbidity or
suspended matter should be removed by treatment with acfive carbon ond by prior filtration.
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ERRORS AND WARNINGS

The instrument shows clear messoges when srronaous conditions oppear and when meosured values ars outsids the expected
range. These messages ore described bellow.

Method identification Method identification was unsuccessful: The instrument cannof idenfify the vial’s

Warning | bar code or the vial has no code.

Method identification
was unsuccesshul

|_Fetry ] | Cancel ||
Method identification Wrong vial: The vial's br code is not the expected one.

€3 Wrong viall

Methiod isn't in the list!

Continue

11:45:02 A No Light: The light source is nat functioning properly.
MWarning

Mo Light

_2ero ]

114353 A Light Leak: There is foo much light when dark current is measured.
/NWarning

Light Leak

12:56:14 P11 Inverted vials: The sample and the zero vials are inverfed.

M Warning

Inverted vials

Method identification Wrong vial: The current method doesn’t correspond to the current vial.
Wrong vial! Q
Found:
Phosphorus, Total HR
Change to new method?

Method identification Different reagent lot: The reagent lof doesn’t correspond to the currenf lof code.
<@Ilillemnl reagent lot!

Ozeygen Demand, (COD0 MR
Lot number: 29

T
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DATA MANAGEMENT

The analyzed duto can be managed using Hanna's product HI92000, Windows® Compatible Software.
5]

=Ioix]
instrurmants
S efmae ‘ Dizzomnheat | Agha Log ‘ Log Sampls | Ext |
Date | wme | cone. | Linit |_Parameter | Absorbance | instr, W0, . Senal No. *
i | 2007/06419 100412 0.9 gL Fien chiorine 0 4316167 JLuE iy B347420145 |-
2 2007/065/19 10.04.43 0595 mg/L Fies chioine  0.4919497 om7 B3014201=AE
3 2007/06419 10065.03 0.9 gl Fies chione 04524213 007 B347420148
i
1}
a8
|10
1
12 —
13
"
7
(1 T ctione Ll | N
Lpen | Print | Save | Espioet | Clea. | Fiet | Help | Al |
— | shewGtPinio| LogDennbed | Functore | T2 ]
STANDARD METHODS
Destription Range Method
Ammonia LR 0.00 to 3.00 mg/L Nessler
Ammonia HR 0 to 100 mg/L Nessler
Chloring, Free 0.00 to 5.00 mg/L DPD
(Chlorine, Tofal 0.00 to 5.00 mg/L DPD
Nitrate 0.0 to 30.0 mg/L Chromatropic Acid
Nitrogen, Total LR 0.0 to 25.0 mg/L Chromatropic Acid
Nitrogen, Tofal HR 10 to 150 mg/L Chromatropic Acid

(0D R

0D MR

0D HR

Phosphorus, Reactive
Phosphorus, Acid Hydrolyzable
Phosphorus, Total LR
Phosphorus, Reactive HR
Phosphorus, Tofol HR

Windows® is registered Trademark of "Microsoft Co.

0 to 150 mg/L

0 to 1500 mg/L

0 to 15000 mg/L

0.00 to 1.60 mg/L
0.00 to 1.60 mg/L
0.00 to 1.15 mg/L
0.0 to 32.6 mg/l
0.0 fo 32.6 mg/L
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Dichromate, Mercuric Sulfate
Dichromate, Mercuric Sulfate
Dichromate, Mercuric Sulfate
Ascorbic Acid

Ascorbic Acid

Ascorbic Acid
Vanadomolybdophosphoric Add
Vanadomolybdophosphoric Add



REAGENT SETS

HI93701-01 100 free chlorine fests
HI93701-03 300 free chloring fests

HI 93711-01 100 tofal chloring tests
HI93711-03 300 tofal chlorine tests

HI 94754A-25 75 COD LR fests

HI 94754B-25 75 (0D MR tests

HI 94754C-25 75 COD HR fests

HI 94758A-50 50 reactive phosphorus tests

HI 94758B-50 50 acid hydrolyzable phosphorus fests
HI 94758C-50 50 tofal phospharus [R tests
HI 94763A-50 50 reactive phosphorus HR fests
HI 94763B-50 50 total phosphorus HR tests
HI 94764A-25 75 ammania (R tesis

HI 94764B-25 25 ammonig HR fests
HI94766-50 50 nifrate tests

HI 94767A-50 50 tofal nitragen (R fests

HI 947678-50 50 tofal nitragen HR fests

OTHER ACCESSORIES

HI 839800-01 Hanna Reactor (115 VAC)
HI 839800-02 Honna Reactor (230 VAC)
HI 731318 Cloth for wiping vials (4 pes)
HI731340 200 =L qutomatic pipefte
HI 731341 1000 =l automatic pipette
HI 731342 2000 =l automafic pipetfe
HI 731350  fips for 200 cL automatic pipette (25 pes.)
HI 731351 fips for 1000 =L aufomatic pipstte (25 ps.)
HI 731352 fips for 2000 =L automatic pipette (4 pes.)
HI 740142 1 ml groduated syringe
HI 740143 1 mL groduated syrings (6 pes.)
HI 740226 5 ml groduated syringe
HI 740144  Pipefte fip (6 pcs)
HI 740157  Plostic refilling pipefte (20 pes.)
HI 740216  Test fube cooling rack (25 holes)
HI 740217 Laboratory bench sofefy shield
HI 92000 Windows® Compafible Software
HI920013  PC Connection Cable
HI193703-50  Vial cleaning solution (230 ml)
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