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CERTIFICATION

Hach Company certifies this instrument was tested thoroughl
to meet its published specifications when it was shipped from

The Pocket Colorimeter™ instrument has been tested and is c
the following instrumentation standards:

EMC Immunity:
Per 89/336/EEC EMC: EN 61326:1998 (Electrical Equipme
control and laboratory use—EMC requirements). Supporting
Company, certified compliance by Hach Company.

Standard(s) include:
IEC 1000-4-2: 1995 (EN 61000-4-2: 1995) Electro-Static Dis
(Criteria B)
IEC 1000-4-3:1995 (EN 61000-4-3: 1996) Radiated RF Elect
Immunity (Criteria A)

Additional Immunity Standard(s) include:
ENV 50204: 1996 Radiated Electro-Magnetic Field from Dig
(Criteria A)

Radio Frequency Emissions:
Per 89/336/EEC EMC: EN 61326: 1998 (Electrical Equipme
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RTIFICATION, continued

ol and laboratory use—EMC requirements) “Class B” emiss
orting test records by Criterion Technology O.A.T.S. (NVLA
liance by Hach Company. 

itional Radio Frequency Emissions Standard(s) include:
5022 (CISPR 22), Class B emissions limits.

dian Interference-causing Equipment Regulation, IECS-
orting test records by Criterion Technology, Intellistor O.A.T
AP #0369), certified compliance by Hach Company.

Class A digital apparatus meets all requirements of the Cana
ing Equipment Regulations.

ppareil numérique de la classe A respecte toutes les exigence
tériel brouilleur du Canada.

 Part 15, Class “A” Limits: Supporting test records by Crite
listor O.A.T.S. (NVLAP #0369), certified compliance by Hac

device complies with Part 15 of the FCC Rules. Operation is
wing two conditions:

his device may not cause harmful interference, and (2) This d
nterference received, including interference that may cause u
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ERTIFICATION, continued

hanges or modifications to this unit not expressly approved 
or compliance could void the user’s authority to operate the 

his equipment has been tested and found to comply with the
igital device, pursuant to Part 15 of the FCC Rules. These li
rovide reasonable protection against harmful interference w
perated in a commercial environment. This equipment gener
adiate radio frequency energy and, if not installed and used i
nstruction manual, may cause harmful interference to radio c
peration of this equipment in a residential area is likely to c

nterference, in which case the user will be required to correc
wn expense. The following techniques of reducing the interf
pplied easily.

. Remove power from the Pocket Colorimeter instrument b
batteries to verify that it is or is not the source of the inter

. Move the Pocket Colorimeter instrument away from the d
the interference.

. Reposition the receiving antenna for the device receiving 

. Try combinations of the above.
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SAFETY PRECAUTIONS

Please read this entire manual before unpacking, setting up, o
instrument. Pay particular attention to all danger and caution 
to do so could result in serious injury to the operator or dama

To ensure the protection provided by this equipment is not im
install this equipment in any manner other than that which is s

Use of Hazard Information
If multiple hazards exist, this manual will use the signal word 
corresponding to the greatest hazard.

DANGER
Indicates a potentially or imminently hazardous situation which, i
in death or serious injury.

CAUTION
Indicates a potentially hazardous situation that may result in mino

NOTE
Information that requires special emphasis.
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ETY PRECAUTIONS, continued

autionary Labels
e pay particular attention to labels and tags attached to the in
nal injury or damage to the instrument could occur if not ob

his symbol, if noted on the instrument, references the instru
perational and/or safety information.
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SPECIFICATIONS

Lamp: Light emitting diode (LED)

Detector: Silicon cell

Wavelength: As specified by model, ± 2 nm

Instrument repeatability: 0.01 Abs

Filter bandwidth: 15 nm

Absorbance display range: 0 to 2.55 Abs

Linearity: Varies with model; 1% to 1.00 Abs or greater; 
1% to 1.50 Abs typical

Dimensions: 3.2 x 6.1 x 15.2 cm (1.25 x 2.4 x 6 inches)

Weight: 0.2 kg (0.43 lbs)

Operating conditions: 0 to 50 °C; 0 to 90% relative humidit

Sample cell pathlength: 10 and 22.4 mm

Power supply: 4 AAA alkaline batteries; approximate life is
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CIFICATIONS, continued

able 5 on page 51 to help select a colorimeter with the appro
e sample to be measured.

Generic Pocket Colorimeter™ Models

Pocket Colorimeter Analysis System Part Num

420 nm Generic 46777-

450 nm Generic 46777-

476 nm Generic 46777-

500 nm Generic 46777-

528 nm Generic 46777-

550 nm Generic 46777-

580 nm Generic 46777-

600 nm Generic 46777-

655 nm Generic 46777-
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DANGER
ndling chemical samples, standards, and reagents can be dangerous. Review the 

cessary Material Safety Data Sheets and become familiar with all safety procedures 
fore handling any chemicals.

DANGER
 manipulation des échantillons chimiques, étalons et réactifs peut être dangereuse. 
re les Fiches de Données de Sécurité des Produits (FDSP) et se familiariser avec toutes 
procédures de sécurité avant de manipuler tous les produits chimiques.

PELIGRO
 manipulación de muestras químicas, estándares y reactivos puede ser peligrosa. 
vise las fichas de seguridad de materiales y familiarícese con los procedimientos de 

guridad antes de manipular productos químicos.

GEFAHR
s Arbeiten mit chemischen Proben, Standards und Reagenzien ist mit Gefahren 

rbunden. Es wird dem Benutzer dieser Produkte empfohlen, sich vor der Arbeit mit 
heren Verfahrensweisen und dem richtigen Gebrauch der Chemikalien vertraut zu 
chen und alle entsprechenden Materialsicherheitsdatenblätter aufmerksam zu lesen.

PERIGO
manipulação de amostras, padrões e reagentes químicos pode ser perigosa. Reveja a 
lha dos dados de segurança do material e familiarize-se com todos os procedimentos de 
gurança antes de manipular quaisquer produtos químicos.

OPERATION
Ha
ne
be

La
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les

La
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se

Da
ve
sic
ma

A 
fo
se
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GENERAL DESCRIPTION

Hach Pocket Colorimeter™ instruments* are low-cost, high-qual
designed for various types of colorimetric measurements. This ge
a direct readout of absorbance or operator-defined values. The in
modes (LO and HI) in which measurements can be made. The H
absorbance mode or operator-defined units with hundredths reso
0.00 to 2.55. The LO mode is specifically designed to handle op
with tenths resolution (0.0) from 0.0 to 99.0. The operator-entere
remain in memory until the operator performs a series of keystro
factory settings.

Power is supplied by four AAA alkaline batteries. A set of batter
approximately 750 tests because of battery-saving features incor
software. The instrument automatically shuts off if no keystroke
1 minute when in the measurement mode or 10 minutes when in t
The colorimeter lamp is an LED (light emitting diode) and is on 
the measurement to take place (approximately 2 seconds).

The instrument comes with two 10-mL sample cells, two 1-cm/1
four AAA batteries, and this instruction manual contained in a 22
x 6 inch) polypropylene case. See Figure 1. The case includes ro
pillow reagents.

* U.S. patents 5,083,868 and D333,992.



GE

Figu

11

2

46777-xx
52626-00
41658-02
24276-06
46743-00
16

NERAL DESCRIPTION, continued
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1. Pocket Colorimeter™ Instrument, Generic 
2. Cap, Sample Cell, 1-cm/10-mL (under instrument)
3. Sample Cells, 1-cm/10-mL
4. Sample Cells, 10 mL
5. Batteries, alkaline AAA, 1.5 V, 4/pkg
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ENERAL DESCRIPTION, continued

afety Precautions
s part of good laboratory practice, please become familiar w
ead all product labels and the material safety data sheets (M
hemicals. It is always good practice to wear safety glasses w
ollow instructions carefully. Rinse thoroughly if contact occ
uestions about reagents or procedures, please contact Hach C

efore attempting to unpack, set up, or operate this instrumen
anual. Pay particular attention to all warnings, cautions and

ould result in serious injury to the operator or damage to the

o ensure the protection provided by this equipment is not im
UST NOT be installed or used in any manner other than tha

his manual.

se of Hazard Information
f multiple hazards exist, the signal word corresponding to th
e used.
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NERAL DESCRIPTION, continued

GER
ates a potentially or imminently hazardous situation which, if not 
ath or serious injury.

ION
ates a potentially hazardous situation that may result in minor or 

E
mation that requires special emphasis.

ning the Instrument
ean the Pocket Colorimeter instrument, use a damp cloth to w
ubmerge the instrument.

ery Installation
re 2 provides an exploded view of battery installation. Loosen
emove the battery compartment cover. The proper polarities 
ry holder. Place the four batteries provided with the instrume
ated and replace the battery compartment cover. The display 
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ENERAL DESCRIPTION, continued

oftware version number (e.g., P 1.6) after correct battery insta
ischarged batteries, always replace the complete set of four. 

ote: Only alkaline batteries may be used in this instrument. Rec
ot recommended and cannot be recharged in the instrument.

igure 2 Battery Installation
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NERAL DESCRIPTION, continued

ple Cell Insertion
 a 10-mL sample cell into the cell compartment with the diamon
eypad. 

he instrument cap as a light shield during measurements. Orient 
ce toward the keypad. This position will allow the cap to match 
strument case to provide a good seal against stray light. See Fig

onsistent and accurate results, clean and dry the outside of samp
ting them into the Pocket Colorimeter instrument.

re 3  Sample Cell Insertion
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ENERAL DESCRIPTION, continued

odes of Operation
n colorimetric tests, the color of the sample, or color loss, is 
oncentration or amount of the parameter being measured. In 
dded to the sample which reacts with the desired analyte to p
olor loss. In other cases, the analyte has an inherent color th
irectly. Occasionally, colorimeters also are used to measure 
ransmission through a mixture due to particles in the liquid (
olorimeter instrument has three modes of quantitative meas

. Basic Absorbance Mode (HI default mode)—Use to meas
(Abs) of a sample at the wavelength specified for the colo
values can be manually determined from a calibration cur
linear or non-linear calibration curves.

. Operator-Entered Calibration (LO mode)—Use for opera
for direct concentration readout with readings between 0.
calibration curve must be linear. The value of the calibrati
value between 1.0 and 99.0.
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Note tory settings must be 
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opera
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and o ill have similar 
abso significantly different 
calibr

Chan
The m y the display. If the 
displ play shows 
hund n is used for the HI 
22

NERAL DESCRIPTION, continued

perator-Entered Calibration (HI mode)—Use for operator-en
r direct concentration readout with readings between 0.00 an
he calibration curve must be linear. The value of the calibrati
ny value between 0.10 and 2.55.

: Once the HI mode has been operator-calibrated, the default fac
red before using the Basic Absorbance Mode. Restoring the facto
tor-entered calibration.

: The 10-mL (22.4-mm pathlength) and 1-cm/10-mL (1 cm path le
 in the Pocket Colorimeter instrument. In general, the 10-mL cells
acy, precision, and resolution, but narrower ranges. The smaller,
 to extend the working range, but usually with poorer accuracy an

: Absorbance calibration curves depend on the instrument bandw
ther factors. Pocket Colorimeter instruments of the same model w

rbance calibration curves. However, other instruments may have 
ation curves.

ging Instrument Modes
ode currently in use on the colorimeter can be determined b

ay shows tenths, the colorimeter is in the LO mode. If the dis
reths, the HI mode is in use. If an operator-entered calibratio
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ENERAL DESCRIPTION, continued

ode, the instrument display does not indicate whether it or t
ode is in use.

o change modes, press the ZERO and READ keys simultaneo
elease the ZERO key and continue holding down the READ ke
n the display. Release the READ key after LO or HI appears i
hange the mode back to the previously displayed mode. The
perate in the indicated mode.
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s) using the Pocket 
the measured 
ard on a graph of 
m a straight line or a 
e.” See Table 1 on page 
dditional examples are 

f unknown samples. 
 unknown intersects the 
le. Prepare the 

hanging Instrument 
ode on page 35.

ration range of the 
dard concentration is a 
25

CALIBRATION

Absorbance Calibration Curve
Test a series of samples with known concentrations (standard
Colorimeter instrument in the default absorbance mode. Plot 
absorbances and corresponding concentrations for each stand
concentration vs. absorbance. The plotted data points will for
curve. This line or curve is referred to as the “calibration curv
27 and Figure 4 on page 28 for a calibration curve example. A
on pages 36 and 38.

The calibration curve is used to determine the concentration o
The point on the calibration curve where the absorbance of an
curve corresponds to the concentration of the unknown samp
calibration curve using the following guidelines:

1. Make sure the instrument is in the default HI mode. See C
Modes on page 22 and Retrieving the Basic Absorbance M

2. Prepare standard solutions covering the expected concent
unknown samples. A series of dilutions of the highest stan
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c least five different 
c

3. A full 
c

4. Z eagent in pure 
w

Note al to the standard 
s  used to develop a 
c mples or pure water, 
b nt blank. When 
m  subtract the reagent 
b rument before 
m

5. R le 1.
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LIBRATION, continued

onvenient technique to obtain various concentrations. Use at 
oncentrations for best results.

dd reagents, if necessary, mix, and allow necessary time for 
olor development.

ero the instrument on the appropriate blank solution (water, r
ater, etc.).

: The blank solution used to zero the instrument should be identic
olution in composition without the colored analyte. If reagents are
olor and the reagent blank is significant compared to untreated sa
est results may be obtained by zeroing the instrument on a reage
easuring unknowns using untreated samples for the blank, either

lank value from readings or use the reagent blank to zero the inst
aking measurements.

ead the absorbance (Abs) of each prepared standard. See Tab
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ALIBRATION, continued

Table 1 Example of Calibration Dat

Concentration Abs Concentration

0.0 0.00 45.0

15.0 0.26 60.0

30.0 0.52 75.0
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LIBRATION, continued

re 4 Example of Non-Linear Calibration Curve (from

0.0 15 30 45 60
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ALIBRATION, continued

. Prepare a graph with concentration on the horizontal axis
vertical axis. The range of concentrations and absorbance
approximate the range of concentrations used and the ran
measured. See Figure 4 on page 28.

. Plot the points on the graph where the known concentratio
measured absorbances intersect. Draw a line or sketch a c
points. Do not simply “connect the dots,” but draw a straig
through the data points while balancing the points on eith
curve. This line or curve is then considered the “best fit” o
calibration curve should ideally intersect the 0 absorbance
intercept. Alternatively, use a software program with grap
construct the calibration curve.

ote: If the data points plot as a straight line, performing an oper
with the LO or HI mode will allow the operator to determine th
unknowns from the instrument display directly rather than from
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LIBRATION, continued

rator-Entered Calibrations—Linear Chemistrie
ch the Pocket Colorimeter instrument to the appropriate mod
ument Modes on page 22). The LO mode will accommodate 
entrations up to 99.0 operator-defined units. The HI mode off
ution up to 2.55 operator-defined units.

rate the instrument with two points: the blank or zero value s
entration representing the largest sample concentration expec
ctions in the Operator-Entered Calibration—Non-bleaching

on below.

rator-Entered Calibration—Non-bleaching Che

urn the instrument on.

ress the ZERO and READ keys simultaneously and hold them 
econds. The display will show CAL, then a flashing 0.

sert the sample cell containing the blank solution into the ce
e 10-mL cells, face the diamond mark toward the keypad). Co
ith the instrument cap, making sure the cap fits tightly again
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ALIBRATION, continued

. Press the ZERO key. The instrument will display - - - follow
0.10 (HI mode) with the decimal flashing.

. Press the ZERO or READ key to change (by scrolling) the d
matches the standard concentration that you are going to u
desired value, continue scrolling—the display will “wrap 
initial value.

ote: The READ key will increase the display by the smallest digi
while the ZERO key will increase the display by the second sm
the right).

. When the desired value is displayed, press the ZERO and R
simultaneously and hold them until Std appears in the dis

. Insert the colored standard solution into the cell holder. C
instrument cap.

. Press the READ key. The instrument will compute the cali
value entered for the standard. The calibration is complete

he instrument will use this calibration to determine the conc
ubsequent tests.
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LIBRATION, continued

r to Table 2 for a summary of the calibration steps.

it the calibration routine early or to return to the factory cali
ctions outlined in Exiting the Calibration Routine on page 3

Table 2 Calibration Quick Reference

Action/Keystroke Disp

Select desired range mode ZERO and READ,
hold READ

HI o

Select calibration mode ZERO and READ CAL
flash

Place blank into cell holder ZERO - - -, 
or
- - -, 

Scroll to desired concentration value ZERO or READ Valu

Lock in concentration value ZERO and READ Std

Place standard in cell holder READ Show
steps
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O istries
U strument for chemistries 
i rument cannot give 
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i between the blank and 
s

1 I or LO.

2 em down for several 

3 andard solution into the 
 toward the keypad). 
re the cap fits tightly 

4 ed by 1.0 (LO mode) or 
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ALIBRATION, continued

perator-Entered Calibration—Bleaching Chem
se the following steps to calibrate the Pocket Colorimeter in

n which the samples are less colored than the blank. The inst
eadings when the sample is less colored than the blank when
nstructed. The following steps reverse the usual relationship 
ample to permit obtaining a reading.

. Turn the instrument on. Verify it is in the correct mode, H

. Press the ZERO and READ keys simultaneously and hold th
seconds. The display will show CAL, then a flashing 0.

. Insert the sample cell containing the reacted calibration st
cell holder (if using a 10-mL cell, face the diamond mark
Cover the sample cell with the instrument cap, making su
against the instrument.

. Press the ZERO key. The instrument will display - - - follow
0.10 (HI mode) with the decimal flashing.
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m ed value, continue 
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Note thest to the right) 
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th
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h
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v
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Whe le and press ZERO. 
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LIBRATION, continued

ress the ZERO or READ key to change (by scrolling) the displ
atches the standard concentration. If you scroll past the desir

crolling—the display will “wrap around” to the initial value.

: The READ key will increase the display by the smallest digit (fur
hile the ZERO key will increase the display by the second smalles
e right).

hen the desired value is displayed, press the ZERO and READ

imultaneously and hold them until Std appears in the display.

sert the blank solution (more colored than the standard solut
older. Cover the cell with the instrument cap.

ress the READ key. The instrument will compute the calibrati
alue entered for the standard. The calibration is complete.

nstrument will use this calibration to determine the concentr
e samples.

n testing samples from a bleaching chemistry, insert the samp
 insert the blank and press READ. The instrument must be zer
he blank re-read.
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2 s and remains 
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1  for several seconds. 
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ALIBRATION, continued

xiting the Calibration Routine
hen the display flashes 0 or when Std appears in the display, ex

outine by pressing the ZERO and READ keys simultaneously and
seconds. The instrument exits to normal mode and ESC appear

isplayed until ZERO or READ is pressed (this also performs the f
ressed key) or until automatic shut-off occurs. The instrument w
ompleted operator-entered calibration or return to the factory se
ntered calibration was not in use.

etrieving the Basic Absorbance Mode
nce the HI mode has been operator-calibrated, the default settin
efore absorbance readings can be collected. To retrieve the Basi

. Press the ZERO and READ keys simultaneously and hold them
CAL will appear in the display, followed by a flashing 0. 

. While the display is flashing, press and hold the READ key fo
The display will show dFL (signifying default) and the calibr
dFL is displayed until the ZERO or READ key is pressed (whi
function of the pressed key) or until automatic shut-off occur
absorbance mode is restored, any HI mode operator-entered c
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LIBRATION, continued

bration Examples

ple 1
d dye manufacturer wants to quickly check a liquid product’

entration with a 528-nm Generic Pocket Colorimeter instrum
ions are prepared ranging from 1 g/L to 10 g/L. Using the de
h gives readout as Abs, the instrument is zeroed on water in a 
 of the standards is read by the instrument (see Table 3).

Table 3 Example 1

Dye Conc, g/L Abs

0.0 0.00

1.0 0.11

3.0 0.30

5.0 0.52

7.0 0.68

10.0 1.03
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ALIBRATION, continued

igure 5 Example 1: Calibration Curve
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LIBRATION, continued

ata points are then plotted on graph paper. The x-axis (horizo
oncentration of the dye. The y-axis (vertical) is used to plot t
rbance. See Figure 5.

od linear relationship is observed. The operator now decides 
erforms a simple operator calibration using water (blank) an
ion. The intermediate standards are then re-read to verify acc
ment is now ready to determine dye concentrations in unkno
O mode.

ple 2
gent reacts with iron in a water sample to give a blue color. A
et Colorimeter instrument is to be used to measure the level o
les. The largest iron concentration expected is 2.00 mg/L Fe.
ions from 0.00 to 2.00 mg/L Fe are prepared.

nstrument is zeroed on a “reagent blank” where reagent is ad
le that is free of iron. Each standard, in turn, is then mixed w
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ALIBRATION, continued

o develop full color, and read in the Pocket Colorimeter instr
bsorbance (see Table 4).

Table 4 Example 2

Iron Conc, mg/L Abs

0.00 0.00

0.25 0.26

0.50 0.49

0.75 0.75

1.00 0.99

1.25 1.24

1.50 1.45

1.75 1.65

2.00 1.76
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LIBRATION, continued

re 6 Example 2: Calibration Curve
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ALIBRATION, continued

he data points are plotted on graph paper as in Figure 6. No
hrough 1.25 mg/L Fe, but then starts to curve. The graph mus
oncentrations from instrument absorbance values for concen
.25 mg/L Fe.

he HI mode, however, can be operator-calibrated on a 1.25 m
he Concentration/Absorbance relationship is linear up throug
e-measure samples with readings above 1.25 mg/L to stay w
f the calibration curve. The Pocket Colorimeter instrument w
isplayed values are beyond the linear range of the test. See p
dditional information about calibration curves.
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ERROR MESSAGE DISPLAY

When the instrument cannot perform the function initiated by
message appears in the display. Refer to the appropriate mess
to identify the problem and how to correct it. Resolve error me
appear on the display. Hach Service Centers are listed on pag

Error Messages

1. E-1–Unstable Reading

• Verify instrument cap is correctly seated.

• Check for light blockage.

• Verify LED lights up when a key is pressed.

• Contact a Hach Service Center.

2. E-2–Low Light Error

• Check for light blockage.

• Verify LED lights up when a key is pressed.

• Contact a Hach Service Center.
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3. E

•
•
•

4. E

• -4.

•
5. E

• -5.

•
6. E

• -6.

•
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ROR MESSAGE DISPLAY, continued

-3–Low Battery Message

Verify batteries are installed properly.

Replace batteries.

Contact a Hach Service Center.

-4–EEPROM failure

Verify low battery message (E-3) is not displayed before E

Contact a Hach Service Center.

-5–EEPROM failure on zeroing function

Verify low battery message (E-3) is not displayed before E

Contact a Hach Service Center.

-6–EEPROM failure on calibration

Verify low battery message (E-3) is not displayed before E

Contact a Hach Service Center.



E

7

8

 the instrument.
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RROR MESSAGE DISPLAY, continued

. E-7–Improper calibration

• Verify instrument cap is correctly seated.

• Check for light blockage.

• Verify LED lights when a key is pressed.

• Contact a Hach Service Center.

. Flashing 0.00 or 0.0 (underrange) 

• Verify instrument cap is correctly seated.

• Check zero by reading a blank. If error recurs, re-zero

• Contact a Hach Service Center.

. Flashing 2.55 or 99.0 (overrange)

• Dilute and re-measure the sample.

• Check for light blockage.
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APPENDIX A - Basic Colorimetry

Colorimetry is a method of measurement that relates the amo
transparent medium, such as a liquid, to the amount of a parti
liquid. In general, the concentration of the substance being m
to the intensity of the color in the solution. The darker the col
concentration. Absorbance (Abs) is a commonly used measur
absorbed by the solution. Absorbance is given by:

Abs = -log T or Abs = -log (IT/IO)

Where:

T = Transmittance

IT = Intensity of light transmitted through the sample

IO = Intensity of light entering the sample

Some substances, such as dyes and various metals, are alread
measured directly. Other compounds require a chemical react
indicator reacts with the substance, resulting in a colored pro
measured. The majority of Hach chemistries are of this variet
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PENDIX A - Basic Colorimetry, continued

 the relationship between the amount of color (measured as a
le’s concentration is determined, the instrument can be easily
entrations of unknown samples. While most Hach colorimete
rophotometers already have these relationships preprogramm
rimeter™ instruments require the operator to use a calibration
ally program the Pocket Colorimeter instrument to measure 

entration.

mount of color in a sample is determined by measuring the a
ion will absorb. The absorption of light depends on the wave
he color of the solution. Because the light source in a Pocket
ment is an LED that emits a narrow range of wavelengths an

 is used to further narrow the wavelength range, only samples
e measured by any one instrument. The analysis of different 
res the use of different Pocket Colorimeter instruments, whic
s and filters. Hach offers a variety of Generic Pocket Colorim
various wavelengths to accommodate most sample colors. Se
rimeter™ Models on page 12.
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PPENDIX A - Basic Colorimetry, contin

he wavelength (color) of light used is normally selected so t
bsorption but may vary to minimize interferences or other fa
nstrument wavelength is selected based on knowledge about
f the species of interest, as well as the spectra of other color
e present in the sample. Figure 7 illustrates a typical absorpt
able 5 on page 51 can be used as a starting point for selectin
nstrument wavelengths for use in testing. This table will not 
hat have more than one absorption spectra that contribute to t
or example, a green solution can have a yellow and a blue ab
eak can be used for measurements. Other samples may appe
ontributing spectra.
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PENDIX A - Basic Colorimetry, continued

re 7 Selecting the Best Wavelength, Sample Spectru
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420 nm

450 nm

476 nm

500 nm

528 nm

550 nm

580 nm

600 nm

655 nm

*
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PPENDIX A - Basic Colorimetry, contin

he working range of the Pocket Colorimeter instrument is ty
ut varies from 1.00 to over 2.00 Abs. Absorbance increases 
ell pathlength. The pathlength is the distance the light travel

Table 5 Light Wavelength and Colo

Color of Solution* Color of Light Absorbed Ins

yellow-green violet

yellow violet-blue

orange blue

orange-red blue-green

red green

red-violet yellow-green

blue yellow

greenish-blue orange

bluish-green red

 Color perceived will vary with absorption spectrum of solution.
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PENDIX A - Basic Colorimetry, continued

h is the internal dimension of the cell. If sample absorbances
 dilute the sample or use smaller sample cells for the best line
maller sample cell, such as the 1-cm cell is used, the calibrat
leted using these cells. Determine the working range for a sp

rving the calibration curve. The working range is the concent
h the deviation from linearity is within acceptable limits. See
38.

ration curves should ideally intersect the 0 absorbance, 0 con
alibration graph. This means that if there is no analyte presen
rbance should be measured by the instrument. A non-zero int
te is present in the sample but a positive or negative absorban
occur for several reasons. Factors such as reagent blank, pH, 
fering species, or turbidity differences between the zeroing so
le can cause non-zero intercepts, especially in tests where re

gent blank is the amount of color that is contributed solely b
he analyte. In an aqueous sample, the reagent blank is prepar
nts to deionized water. Subtracting a reagent blank value fro

rbances can bring the calibration curve closer to the ideal zer
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PPENDIX A - Basic Colorimetry, contin

ome chemistries may be used where the loss of color upon t
etermines the concentration of the sample. Such chemistries
leaching chemistries because the measured sample is lighter
o zero the instrument. The Generic Pocket Colorimeter instru
rogrammed to measure a sample that is lighter than the zero
se such chemistries, first zero the instrument on the sample, t
perator-Entered Calibration—Bleaching Chemistries on pa

lternatively, use the absorbance mode and zero the instrume
uch as deionized water, measure both the blank solution and 
lank reading from the sample reading. Plot the difference in 
oncentration to manually determine concentration.
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APPENDIX B - Good Analytical Techniques

Use operator-entered calibrations only when the Concentration/A
relationship is linear. When a calibration has been programmed in
Colorimeter™ instrument, the instrument assumes that the entire p
(0 to 2.55 for the HI range and 0 to 99.0 for the LO range) is linea
working range of the calibration curve may be displayed and may
example, if the working range for a test is from 0 to 50.0 mg/L and
65.0 mg/L, the result may be incorrect because it is above the wor
test. Question displayed results above the working range of the te
make a dilution or repeat the calibration using a shorter pathlength
remain within the working range of the test.

Calibrate with a standard concentration that is higher than all expe
concentrations to minimize measurement errors. This simple two-
curve may not give the same results as would be obtained from a “
curve. Verify calibration curves are linear by testing several standa
an operator-entered calibration.

Always test to see if an operator-entered calibration is working pr
calibration standard concentration, in addition to testing intermed



A ues, continued

T of the default factory 
s f different operators use 
t anges. If it is not known 
w ation standard or repeat 
t

S ht passes through them. 
E of the cells.
55

PPENDIX B - Good Analytical Techniq

he instrument does not visually distingush between the use 
ettings or the operator-entered calibration in the LO mode. I
he instrument, develop a means of tracking any calibration ch
hether the operator-entered calibration is in use, test a calibr

he calibration.

ample cells must be clean and free of scratches where the lig
nsure that there are no fingerprints or liquid on the outsides 
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REPLACEMENT PARTS

Description Unit Cat No.
Batteries, alkaline, AAA, 1.5 V........................................ 4/pkg ................... 46743-00
Instrument Cap/Light Shield............................................... each ................... 46704-00
Instrument Manual.............................................................. each ................... 49732-88
Sample Cells, 10-mL, with caps ....................................... 6/pkg ................... 24276-06
Sample Cells, 1-cm/10-mL............................................... 2/pkg ................... 41658-02
Sample Cell Caps................................................................ each ................... 52626-00
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o 80539-0389 U.S.A.

ation by E-mail:

e eager to answer 
rs. Specialists in 

or you. 

umber

 or model number
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HOW TO ORDER

By Telephone: By Mail:
6:30 a.m. to 5:00 p.m. MST Hach Company
Monday through Friday P.O. Box 389
(800) 227-HACH (800-227-4224) Loveland, Colorad

By FAX: For order inform
(970) 669-2932 (Hach Loveland) orders@hach.com

Information Required:

Technical and Customer Service (USA only)
Hach Technical and Customer Service Department personnel ar
questions about our products and their use and to take your orde
analytical methods, they are happy to put their talents to work f
Call 1-800-227-4224 or E-mail techhelp@hach.com.

• Hach account number (if available) • Purchase order n

• Billing address • Catalog number

• Shipping address • Brief description

• Your name and phone number • Quantity



s. To locate the 
all (970) 669-3050.
60

International Customers
Hach maintains a worldwide network of dealers and distributor
representative nearest you, send E-mail to intl@hach. com or c

In Canada
Hach Sales & Service Canada Ltd., Manitoba, Canada
Telephone: (204) 632-5589; FAX: (204) 694-5134



ding any items 
location.

ice Canada Ltd.
t, Unit 34
ba R3H 0X4
anada only)
32-5598
34

ach.com

le East,
 Africa:

c/o
mbH

rf, Germany
]211.52.88.0
52.88.231
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REPAIR SERVICE

Authorization must be obtained from Hach Company before sen
for repair. Please contact the Hach Service Center serving your 

In the United States: Canada:
Hach Company Hach Sales & Serv
100 Dayton Avenue 1313 Border Stree
Ames, Iowa  50010 Winnipeg, Manito
(800) 227-4224 (USA only) (800) 665-7635 (C
FAX: (515) 232-3835 Telephone: (204) 6

FAX: (204) 694-51
E-mail: canada@h

Latin America, Caribbean, Africa, Europe, the Midd
Far East, Indian Subcontinent: or Mediterranean
Hach Company World Headquarters HACH Company, 
P.O. Box 389 Dr. Bruno Lange G
Loveland, Colorado 80539-0389 U.S.A. Willstätterstr. 11
Telephone: (970) 669-3050 D-40549 Düsseldo
FAX: (970) 669-2932 Telephone: +49/[0
E-mail: intl@hach. com. FAX: +49/[0]211.
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WARRANTY
Hach warrants most products against defective materials or workm
from the date of shipment.

HACH WARRANTS TO THE ORIGINAL BUYER THAT HACH PRODU
TO ANY EXPRESS WRITTEN WARRANTY GIVEN BY HACH TO THE
EXPRESSLY SET FORTH IN THE PRECEDING SENTENCE, HACH M
OF ANY KIND WHATSOEVER WITH RESPECT TO ANY PRODUCTS
DISCLAIMS ANY WARRANTIES IMPLIED BY LAW, INCLUDING BUT
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICUL

LIMITATION OF REMEDIES: Hach shall, at its option, replace or rep
products or refund all amounts paid by the buyer. THIS IS THE EXC
ANY BREACH OF WARRANTY.

LIMITATION OF DAMAGES:  IN NO EVENT SHALL HACH BE LIABLE
OR CONSEQUENTIAL DAMAGES OF ANY KIND FOR BREACH OF A
NEGLIGENCE, ON THE BASIS OF STRICT LIABILITY, OR OTHERWI

This warranty applies only to Hach products purchased and deliver

Catalog descriptions, pictures and specifications, although accurate
knowledge, are not a guarantee or warranty. 

For a complete description of Hach Company’s warranty policy, re
Terms and Conditions of Sale for U.S. Sales from our Customer Se
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HACH COMPANY
WORLD HEADQUARTERS
P.O. Box 389
Loveland, Colorado 80539-0389
Telephone: (970) 669-3050
FAX: (970) 669-2932

FOR TECHNICAL ASSISTANCE, PRICE INFORMATION AND ORDERING:
Call 800-227-4224

Contact the HACH office or distributor serving you.
www.hach.com techhelp@hach.com

In the U.S.A. -
Outside the U.S.A. -
On the Worldwide Web - ; E-mail -

toll-free
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