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Accumet 50

Overview

The Mocel 30 is a state-of-the-art, microprocessor tased meter. [t featwres
uniquely simple operaton with an exienslve range of capabilices. The
szaled keypad incorporates both numeric and function keys, including a
convenient Help funcdon. The large iquid crystal display offers a simuita-
neous display of a veriety of informaton, including measurament restlrs,
dme/date, standardizaton data and siztus icons. The large display size
permits user informaton to be conveyed In simple, complete sentences—
not the cryptic prompts more typical for laboratory meters.

The Model 50 inciudes dual input channels. A novel split-screen opton
allows the display to simultaneous track both inputs when desired. In
addidon to pH and miflivolt measurement, this model also performs analyses
with lon selectve eleczodes by direct potentometry. Additonally, the
Model 50 offers four incremental methods: known addition and subtaction
and analate addition and subacdon. )

-In pH opezaton, the meter may be set up 1o awomatcally recognize both

Fisher color-coded buffers and NIST buffers, for maximum user conve-
lence. Auto-recognized buifers are both idendiled and correcied by the
meter for the temperature dependence of the bufier

RN

The Modcel 50 performs conductvirty measurements in Siemens (mhes) or.

salinizy units. Probes with 2 vaziety of cell constants may be accommodarted

through software setup. Altemadvely, the Made] 50 may be setup 0 mea-
sure resisavity (ohms).

tis recomumended that the user first complete the [nsigllation insTucdons,.
then become familiar with Conrrols and Connecrors, and fnally consuit the .
neration sectons for procedures of inwersst.

Ravision D 0222
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Installation

Unpacking

— DN e

Accumet 50

‘Fisher Accurnet pH/Ion meters and supplied accessory ita"xs are shipped in a

single cartm U s the following as a check list to determine that all items

have been located and anpacked. Also, complete and retum the enclosed
warranty card,

Quantity Item ‘ Cat. No.
- Accumet pH/Ion Meter Model 50
115V Un.it 13-635-30
230V Uni 13-635-51
! Accuflex Elvc_oov Holder 13-637- 67
! - Instrncdon Manual Call 1-800-388- 353
1 Warranty Card :
1 Transformer :
115 V Unit ~AIN-100126
O'V' Uniz : ATN-100220
tandard Glass-B Juoy Comama Elecrode 13-620-90
Cowdu»ux’y leczode AdapLors AIN-300077
Elecrode Handbook

e, At this fime, precare the slectrode for insiailation and

Y Note: usé. First, removs the electrode irom iis carton. Then,

Breressenens ' rinse any crysizlized KCI from the elecirode using
distilled water. Cargfully remove the black plastic end
cotfrom the electrode tip. Place the electrods inio a
beaker containing sufficient pH 4 buiter io immerse ths
electrode tip to a depth of appreximately orie inch. For
best resulis, allow to soak ovarn //gmyoerore using.

/
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Connecting to
a Power Source

Page3

The Model 30 accepts 2 5.5 mm OD x 2.1 mm ID power connector for the
external supoly of 12 VDC ar 500mA (center pin is negatve, ouer ring is
positive).

To connect the meter to a power source, first insert the DC connector into
the power input on the rear panel of the meter, then attach the supplied AC/
DC power supply t0 a convenient wall socket.

Revision D 0322
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Conirols and
Connectors

Display

Accumet 50

The following sections briefly cescribe the locations and funcdons of various
insument controls and connectors. More detziled descriptions are provided

ed,
when requirad, in the various operating sectons of the manual.

The Model 50 incorporates a 1.5" x 5.25" liquid crystal display (LCD).
Tnis large, dot addressable LCD allows the meter to convey a rich variety of
detailed irformation without resorang to the cTyptic codes or excessive
abbreviations required by digital meters using more adidonal displays.
S
During setup and standardizadon, the display provides full-scresn message
which guide the operator through the required procedures. At any point in
these procedures, pressing the help key produces a full-screen, conext-
sensidve help message supplying-addidonal detail and guidance. '
Duririg mezsuraments, the meter displays 2 result scresn which is divided

i
into seven separate Delds (signtly condensad in split-screen view), as shown

in the figurs below.
F/’guré#, Display Fizslds
Tan1peratufé “Result Tims/Dats
25.5°C 10716791 10:16 AM |

4.0060

7.000

10.000

/

/
Standardization Units Stability

Channel Mods

Fevision D 63732
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Result

Time/Date

-Channel

Temperature

Units

Standardization

Mode

Stability

)

Di Wavs the measured result for the currently actve
channel(s) in the units selectad.

Shows the current time and date. Time and date, once
set by the operator, are correctly maintained even if
power is interrapted.

Indicates the input channel(s) for the currentdy dis-
played data. In split-screen, data from both channel
A and B are displayed simultz neously.

With an auntomedc temperamre compersaior (ATC)
present, displays the measured ternperarare in units of
9C; °K or °F. With no ATC, a {ase_r—emere i default
temperaturs is shown, denoted by a leading aposto-
phe. '

Indicates the units ror the currently displayed

d resuit
pri,mVY,relmV (relatve millivol:s), ion, ppm, %, mg/

mL, mg/L, mole/i..

Lists the current standardizatdon points for the acdve
cr .amel in the units shown in the units field. The

stzndardization field 1s omitted in split-screen opera-
gomn.

B

A "key" icon eppears in this field if Measure mode
$s

operaton

A “U” is displeyed undl the chenne]l dawe mest

siability criterie. At that dme, an “S” is shown to
indicate stability. '




0 Atcumet 50

The Modsl 50 features a sealed, tacdle keypad including both nuwmeric and
funcdon kevs.

Figure 2. Function Keys

ishar Scisntific

lojolel
DG
@& ©
DO

mY _dovaiett

Fu C‘JO‘I xevs include the following:

pH |
Selects pH operation. In Measure mode operadcn,
pressing the pH key inifates the next measurement.

my
Sets meter operaticn to either mV or rel mV units,
depending upon the millivolt offset selected. In
Measure mode operation, pressing mV initiates the
next Measurement.

fon

SeLs meter to ionoperation. Display units are the same
as those selecied for ion standards, and may be ppm,

~

mavieiman DY OR/O%
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conductivity

standardize

slopeleff

meas/monitor

channel”

Fage?

%, mg/mL, mg/L, mole/L or ion (generic). In Mea-
sure mode operation, pressing ion initiatss the next
measurement.

elects conducavity operation. Depending upon user
setp, units may be resisgviry (KQ-cm or Q-cr),
salinity (ppt or ppm) or conductivity (mS/cm or LLS/
cm).

In pH or ion operation, this key initates the standard-
izzdon procedure. In mV operation, this key allows
entry of an offsetfor reladve millivolt measurements.
In conducdvity operation, this key allows manual
entry of a calcuiated c2ll constant.

Pressing this key displays cumrent swandardizaton
points, slopes an
ODeration.

efficiencies when in pH or ion

Successively pressing the mpas/mon*'tcr key toggles

the meter between its two basic modes of operatorn:
Measure and Monitor.” In Mon tor, the display con-
tnuously racks the active channel. In M easure, each
press of the pH, mV, ion or conductivity key effects a
single measurernent (until stable). The display then
“locks,” holding the measured result.

Successive key pressescycle the display from channel
A, to channel B, to split-screen (both channels), and
then repeats. '

Successively pressing the expand key cycles thereso-
lution of the display through the available selecdons.
The resolution options depend on the current display
units. Resolution in pH may be one, two or thres
decimal places; in mV, zero or one decimal place

esolution in 1on or conductvity may be one, two or
three significant figures.

Revision 0 02/32
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10%

clear

entsr

help

Accumet 50

f numeric data, initiates enwy of

<

0
exponent for fixed pownt format (scientific notation;

During user enwy of data, pressing the clear key -
reroves unwanted or incorrect digits fom the data

entry field. During setup, pressing clear discontinnes
the procedure and returns to the main display.

Causes the mster to accept entry of numeric data
entry keyed in by the ©sér in response to meter
prompts. When menu opdons are presented, press-
ing enter implements the currently highlightad
selectdon. '

Causes cisplay of context-sensive “help” message

providing details of currentoptons, datz eny sugges-
Hons and general guidance.

Successive presses toggle the meter in and out of the
stzndby condition.

oo

When presszd, canses a single printout of currentdy
displayed results.
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Page 8
Connectors
Figuré 3. Connectors
—
s}
Mok A M A kg Bord B ko fachor  conductly ———

Connectors inciude the following:

power

printer

ATC

conductivity

Accepts 2 5.5 mm OD x 2.1 mm [D power connector
for the external supply of 12 VDC at 500mA (censer
pin is negative, outer Ting 1S posiave).

ty

This input/output port supports an ELA RS232 inter-
face via a 9-pin, "D"- type comnector. Any RS232

_compatible device (such as the Fisher cat. no. 01-913-

2Y) dot matrix printer can be connected to the meter.

A 1/4" phone jack which accepts the connector from
an accessory ATC probe (Fisher cat no. 13-620-16).

A pin jack connecror accepdng one of two tp plugs
fromanaccessory conductivity probe. The second pin
plug fromthe probeisinseried into the karl fischer tip

Revisicn D C3/8
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karl fischer

input A

ref A

input B

Accumet 50

jack. An accessory ‘dt isinclua d to adapt "spade”
connectors to the pin jack connector.

Note: Conductivity only works on the "A" channel.

Except during conductvity operation, the karl fischer

tip jack provides a constant, ten microampers output

for polarized electrode tirations. ‘t accepts the plug

end of an opoonal polarizing jumper. The other end

of the polarizing jumperis c.mned to hev"m connector
of the Lcc“rode plugged into the refersnce jack.

During conduc:ivity measurements, or when
replatinizinga conductivity probe, the second pin piug
from the conouc:wty probe is inserted into the karl
fischer pin jack connector.

Accepts a standard BN C coanector for input Tom a
combinadon elec :roclv, or {Tom an indicating eléc-
Tode only when a separzate reference elecods is in

N

use. Input is display ed as channel "A

Accents a standard pin comnector from a separate
eference le trode when oneis to be used for channel
AT Measurements. '

ra
Q)
"

Accepts & standard B {C connector for Input fTom 2
combination electrode, or from an indicating elec-
trode only when a-separate reference electrode is in
use. Inputis displayed as channel "B".

Accepts a standard pin connector from a sepatate
reference elecTode when one is to be vsed for
channel "B" measurements.

Revision D 02/32
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Performance
Characteristics

Model 50

Ranges -210 20 pH/pX
-1800 to 1800 mV
-5t0 105 °C
109 t0710° Conc
0 to 40 ppt pracgcal salinity
0 to 70 ppt NaCl equivalents
3 x 10* i-Siemens/cm
33 10 ==Q-cm

Resolution 0.1/0.01/0.001 pH
' 0.1.mV
0.1°C
L,2or3 signiﬁcan:‘/ﬁgmes icn
1, 2 or 3 significant figures conductivity

Relative +/-0.002 B
Accuracy +-0.1mV @ 25 °C
- +-0.2°C

Ravision D 03732
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Help
Feature

Accumst 50

The Accumet {ine of digital meters incorporates a neip feature unique 10 pH
or ion meters. Help offers the user immediate, contexi-sensiave advice on
meter setup and operation. While lacking the level of detzil possible in an
insrucdon manual, help is conveniently available at the touch of a key and
always “on the right page.” While becoming familiar with meter operation,
the user is urged to explore and use the broad range of help informaton

ol
OLI2TEa.

Pressing the help key produces a full-screen help message, with a maximum

-of eight lines of text and thirty characters per lne, If a help message is being

dispiayed, pressing any key immediately recurns the meter to its stamus when

-~ the help key was pressed.

Revision D 03/32



Operation

Temperature
Compensation

Freliminary
Procedures

- depends upon experimental conditions and the level of accuracy b ng
sought.

The Model 50 offers a variery of options for pH operaton. Before beginning
pH analyses, the operator should implement these optons by constliing the
following section on Temperature c ompensation, then performing the
Preliminary Procedures.

The Model 50 automatically compensates for the temperatre dependence of
the electrode’s response when measuring pH. Tcmperamrc compensaton is
always provided, independent of whether an autornatic temperature compefx'—
sation probe (ATC) is connected. Whether or not an ATC s req

v\-l,

When Samvle° and buffers dre oll at nearly identi wal termperatures, itis
unnecessary to use an ATC probe. Instead, the Constant temperature andci-
pated may De set 2s a default temperature, The meter then amo‘uaﬁca’dy
recognizes wien no ATC is comnecied and assures the defanlt temperature
value for all semples and buffers. When experimentally feasible, operaton
at constant temperature is useally most convenient and producss r ssults of
the highest accuracy:

When samples and standards are at varvmo temperatures, en aCCeSSOTy’

ATC probe is recommended for accurate results. When an a~cvssory ATC s
connected, the meter at.tomatlcally reads the temperaturs of the probe and
enters that &m perature for the sample or buifer cur\,ndy being measured.

Prier to performing pH measurements, complets the preliminary ovrocedures
P gP P I
described in the LOLOng ssctions.
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Accumeat 50

-Connecting Electrodes and an ATC

- The Model 30 aliows up to two electrode systems connected to the meter at

the same tdme. Combinaton electrodes may be connected by attaching the
BNC connector to the meter jack marked input A or input B after removing
the cap. I an electrode pair is o be vsed, connect the reference electrode fo
e jack marked ref A or ref B and the indicating elecode to the corre-
sponding jack marksd input A or input B.

When using an indicadng elecode with 2 US standard connectors, an
adapter cable (Fisher cat. no. 13-620-498) is required.

- .

corineennennn Re-install the caps to the input A and input B BNC
.. Note: ! jacks when no electrode is connscied. This serves to

| " protect the meter from possible damage.

Your new Accurnet meter will funcdon properly with virtually any conven-
tonal elecode, but will measure wmperature accurately only with the ATC
probe (Fisher cat no. 13-620-16) for which it was designed. Connect the

utomatic Emperatire COmDEnsator probe by inserdng its connector inito the
input merked ATC on the rear pznel of the meter

Lilboinsl,.

Selecting a Channef

The Model 50 incorporates dual input channels, allowing two separate
elecrode systems o be connected to the meter at the sarme tme. Each
channel is completely independent. Standardization or measurements with
channel A will not affect channe] B and vice-versa. Successively pressing
the channe] key cycles the display from channel A, to channel B, and finally

1o a split-screen, condensed display of both channels.’

rreeeemeeeneen, Only Monitor mede operation is possible in split-screen |
' isplzy. To standardize or periormn Msaasure mode ‘
i

=
(&)
ot
@

. * operations, use the channel kay to first select an indi-
vidual channeal.
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Setting the Display Resolution

e expand key allows the user 10 choose & desired level of display resolu-
ton for measured results. [n pH measurements, successively pressing the
expand key cycles the ph display resolution through one, two and three
decimal digits. Set a display resolution commensurate with the analytic

goals and mpcnmwm_l conditions—- such as the level of glectrode noise .‘d
drife k

The level of display resolution impacts the function of the stability icon (se2
Statistics and Stabiliry ).

Selecting the Standardization Method -

The Model 30 offers two optional means of pH siandardizadon: auto-

oomam of selecied Fisher or ] \LS I bufiers, or manual enwy of any
buff

Auto-Recognizing Buffers

Three Fisher Color Coded Buffers (ﬂshe* cat. nos. S-B- 101, -107 and -115;

—
7

pH 4, 7 and 10, respectvely) may be automatcally recognized by the meter
Almamelv it .uay be set up o recognize five NIST (Natonal Insgfate of

Standards) buffers: pH 1.68,4.01, 6. 86, 10.00 or 12. 2.45. it is not possidle o
auto-recognize both Fisher and \TIS buifers due to their overlap.

The zuto-recognidon feature serves to enhance the convenience and accuracy

of sancardizations in two ways. First, it eliminates the need 1o key and enter

a buffer value each time a standardization is performed, reducing the chancs
of error. Secondly, and more imporant, with auto-rec ognidon, the meter

autometcally corrects the buffer value for the varianon of buffer pH with
temperanre.

The factory default setup is set to recognize the Fisher bufiers (4, 7, and 10).
To set up the meter o auto-recognize NIST or manual bufTers, per:orm the
following:

1. From the main screen, press | setup |. Serwp 7 menu is shown.

2. Press 10 select Bufjer Recognition. Observe display of Serup
Buffer Recognition.
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Press 2 numeric key to mgrugh the desired set of auic-rzcogniton
buffers (if not already highlighted).

4. Press | enter |to implement the selecton. The meter then renums to the

Sezup 1 screen.

fnof farther Semp procedures are 1o be p2 r’omed press | clear | w

eturn to the main screen.

n

M:z’?Uﬁ’/lyE isring Buifers

‘The meter may be set up such that the ope rator will be ACQU\,SLCd to menually

entes the buffer value for cach new standardization point This mode of
operadon adds flexibility in that buffers other than the Fisher or NiST set
may be used.

I 'Be certain to enizr the value of the bufiar &t the actual
D Nota: § temparature at which the standardization is being

|
b
L Beeneenenasess * performied, net its nominal value at 25 °C.

To select rianueal snmy of buifer valuas, perform the foll low ing:

. Setup I renu is showr.

2. Press t0.seiect Buffer Recognition. Observe disnlay of Seaup

Bugfer Recognizion.

3. Press 1o select Marual Entry.
4. Press | enter | to implement the selectdon. The meter then remurms to

Jerua [ screen,

If no further semp procedurss are to be performed, press | clear | o

retum to the main scresn

(W2

Setting a Default Slope

To énser a dcfau_‘ siope 1o e used Dy the meierin pH measurements with g
single-point standardization, periorm the following:

X
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From the maln screen, press | setup |. Serp [ menu is shown.

Pres

il

mings.- Observe display of Serup

w3y
'
=
@)
[%2]
[
@,
8
Q
]
g,
o
o=
=
e
o)
N
3

Default Setrings selecdons.
Choose Default Slope by pressing . Tne Setup Default Slope
sCTeSn appears.

Key in the desired default slope. For most purposes, the default seting

~of 59.16 mV/pH slope of an ideal pH electrode may be used as the
“default value. ‘

Press . The meter then returns to the Serup ] screen.

If no further setup procedures are to be performed, press 10
rerurn to the main screen.

Seiting a Default Temperaturs

The factory default temperature setting is 25 °C . To enter a default tempera-
tare 10 be displayed and used by the meter i the absence of an ATC probe,
perform the following:

[S]

wl

I

Frorn the main screen, piess | setup

y

Serup I menu is shown.

Press l 3 |;o select Default Setrings. Observe display of Serup
Defuult Setrings selections.

Choose Default Temperature by pressing . The Serup
Default Temperature scresn appears.

Key in the desired default temperature. Regardless of the temperature

units selected for display, the default temperatmre entersd must be in
degrees Celsius.

Press | enter |. The meter then returns 10 the Serup 1 screen.

If no further setup procedures are to be performed, press | clear | to

return to the main screen:
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Setting an [sopotential
To enter n isopoiental point, carry out foliowing steps:

I. From the main screen, prass [ satup I Setup I menu is shown.

Press 'to select [sopotential. Observe display of Setup

[sopotential.

2

Key in the isopotential point in rnillivolts for the electode to be used in
the Indicated channel.

(@3]

! o, Virtually all commercial pH electrodes have isopoteritials

\ Note: :ofnearly zero millivolts. Thus, an isopotsntial of Zero
‘ Feeresneennean * can be assumed with negligibie error.

prreees - Separats iscpotential peints ars stored in mamory for

()
t\')
9%
a

. e _—— ) —_— R o 7.
enter |, 1n€ meer then rztums O e SéZ’J.}"/ [ 3cr=en.

6. If'no further setup procedures are to be performed, press @ 0

2RI 10 the main 5Cresn.
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Standérdization

Pagz 16

In pH operation, standardizadon procedures permu the user to clear the
existng sndardizaton buffers, 2dd 2 new buffer point, or updats the current
standardizadon for drift. pH measurements may b2 pcrronm with one-,
two- or up to five-point standardizations.

One-point standardizations ofisr spesd and convenience, but omv modes
accuracy. - A single s:andarciization DOINt serves to esteblish the electrode’s
actual zero potendal, but the electrode’s slope 1s assumed to be a default
value (see Setting the Default Slope). pH measurement with one-point
stancardizatons should always be resticted to a nerrow pH range, very near
the standardization poxm Used in this manner, one-point standardization
will produce results of reasonable, but not maximum, accuracy.

T'wo-point standardizations provide excellent accuracy with only slightly
moreé effort. The two points allow the meter 10 corputc both the elecode’s
zero potential and its slope over the pH range of the two siendardization
buffers. Since an actual slope value is used, accurate pH measurements are

possible over a much larger range than with one-point standardizatons. The

“wo standardization buffers selectzd should °sse'maly bracket the expecizd

pii range of smolcs to be analyzed. For most purposes, sundardization
with Hvxzo buffer points represents the best trade-off on speed and accuracy.

Multi-point smndan.zw!w 15 2llow measurernents 1o be performed over a

very broad pH range, but require the addidonal effort of ce:r“ymc out further
swandardizations. With multple buffer points, the meter uses the clecrode
slope applicable to the pH range of the current sample. Tt ais Linear se Qme'xts
ﬂcmod is alwzys emnployed in pH oper raton; plank correction is not uséd

When standerdizaton by auto-recogniton of Fisher buffers is selected, a
maxrnm y of three puffer points is possAblc With auto-recognition of NIST

utiers, or manual enwy of buffers, up to five standardization buffers ars
oc*rut&:d

Clearing E xisting Buffers

er tme, both an elecode’s siope and its-zero potential will change. Asa
general rule of thumb, pH elecrodes require a complute re- sta.ncardmaﬁon at
£ast once caﬂy and roumly once amn hour for most accurate results,

erform the following to clear the existng standards prior to a re-standard-
izadon:

Ravision D 0332
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1. From ihe mailn screen, press undl the display indicates the

desired channel, either A or B,

2. Press to selec tpH measurement. Observe display of the
current pH‘ stanoarmzaﬁon pOoints.
3. Press |standardize|. A menu of standardizaton opuons appears.

4 Press‘ 2 lto select Clear Existing Standards.

h

The meter returns to the main screen, but with all pH standardization
points (for the current channel) cleared from memory.

'Adding'a Buifer

Wnen a S&”GQ_JL ion is completed using 2 buffer of value diffzrent from
any of the current stendardizaton points, the nesw buffer pointis added to the
current standzrdization. If the additon of the new buffer exceeds the maxi-
mum number of buffer points permissible, the metsr will accominodate it by
avxe__ng the most distant buifer wub regard t0 pH) Som memory.

To add a buffer of va ’uf-, dijjerent from any currently stored buffers, perform

~

i~ 3

e following:
1. From the main screen, press ‘ channel }u:J e display indicatss the
desired channel, either A or B.
2. Press f pH ) t0 S’“l ctpH measurement.
3. Place th eieczode 1n the ouu er soluton.
4. Press |standardize]. A menuof st *1dar¢a::or1 options is displayad.
5. Press 1o select U:)aarﬂ or Add a Standard.

1

6. If the meter has been set up for manual buifer entry, the Bufjer Value
scresn appeers. Enter the pH value of the buffer.

SRS : If the meter has been set up for automatc recogniton of
§ Nota: burre‘ s, the Buffer Value screen will not be displeyed, and
seeseeeeed operRtor entry of the buffer value is not requirec..
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The Prepare Bujjer/Standard screen appears. Prepare the elecwode(s) by
rinsing with disilled water, then Iromersing in the buffer soludon.

) =
Provide moderate sdrring. Press .
8. Observe the electode ouiput display 2nd press

9. The meter returns 1o the main screen with the added buffer point'shown.

Updating the Standardization

Over periods of an hour or so, the zero patendal of a pH elecuzode changes
much more significantly than does its slope. Consequendy, it is more
convenient, and usually sufficiently accurate, to simply update the
electrode’s zero potential for drift by re-standardizing at a single point
roughly once an hour. Compiet re-standardizations, clearing all current
buffer points from memory, must also be done, but much less ofien (typi-
cally, once a uay )

To updarz the ¢ existng standardization for zero driil, select a b\mer of value
ldentical 10 eny one of the currently stored buffer pomts, then carry out the
following steps:

1. From the main screen, press | channel jundl the display indicates the

desirad cm«.mel A or B.

2. Press { pH ) to select pH measurement.

%

|O3)

Place the elecwode in the buffer soluden.

4. Press istandardize|. A menu of SLanf‘arcuzanon options is displayed.
Press t0 select Updaze or Add a Standard.

6. If the meter has been set up for manual buffer entry, the Buffer Value
screen appears. Enier the DH value of the puffer.

n

s i the me e r has been set up for automatic recogaition of
P Note: o_/rera, the Bufiar Value screen will not be displayed,
S “and Op"faf or entry of the buifer value is not reguired
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7. The Prepare Bujjer/Standard screen appears. Prepare the electode(s) by
rinsing with disulled water, then immersing in the buffer solution.

Provide moderare stirring. Press | enter §.

. Observe the alectrods ou

g
[
=
0,
o
%)

g,
)

-
5
(o N

he!
w1

(43
1%
)

o

o

s

@

-1

9. The meter retuns to the main screen with the same buffer points shown,
but with the zero potental corrected for drift
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Measuring pH
Procedures

In the Measure mode, the Model 50 provides a single, one-2me measure-
ment of sample pH each tme the pH key is pressec.. This value is compuied
only when the output from an eleczode placed in the sample achieves the
swability required to assure that all digits of the displayed concentraton will
be meaningiul. The display then “locks” on this value until the next mee-
surement is initiated by again pressing the pH key. The display value is then
sent to the internal data tase and to the printer ouput

Measure mode is ideal for repeative analyses of any samples whose concen-
waton is not changing. Use of the Measure mode generally serves to im-
prove repeatability by eliminating the operator’s subjecdve judgment of
when to record display datd as final.

To analyze sample pH in the Measure mode, pecform the following:

fat

Press | meas/mon |t select Measure mode. Observe the “kay” icon is
on. - '

2. Perform Preliminary Frocedures and Standardizarion as described in pA.
Operation.

©2

Iramerse the pH elecmode and ATC (if used) into the sample solution
and provide moderzate sarring.

. Press -to injdate measurernent of sample pHE.

NpS

e Display begins tracking the sample pH. When the

| Note: | electrode and ATC (if usad) outpuis stabilize sufficiently

S *to ensure thet all digits displayed are meaningtul, the
display “locks.” The stabiiity icon then appears in lower
right hand corner of the display.

he meter beeps, and the measurement is

~t

5. When the stability icon appears
complete.

3

epeat steps 3 through 5 for all samples to be measured.
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When the Monitor mode is selected, the meter offers an on-going, contnu-
ous monitoring of sampk pH Values are computed and the pH display is
updated on a real-time basis, rouznly once per second. The stability icon
serves to indicate the stability of the measured pH. Moniror mode is suitable
for the pH analysis of individual sa:ﬂplcs, or to track the pH of samples
whose pH may be expectzd to changs with tme.

To monitor sample dH, perform the following steps:

~ L
x

725S % meas/mon }«to select Monitor mode. Observe the “key” icon is

of 1.

y—

2. Perform Preliminary Procedures end Standardizarion as described in pH
Operation. :

3. Immerse s the pH electrode and ATC (1‘ used) into the sample solution
and mowde moderate stiming,
4

3

e display contnuously Tacks semple DH.

5. When the st bm y icon changes fFom "U" (unstable) w0 "S" {stable), a

reading mayv e tzken,
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Low-Level
Correction

Page 25

The Model 30 allows 1on concentratons t0 be determined conveniendy in
any desired units of concentragon, such as molarity, ppm or mg/L, and using
any one of several techniques. Prior to analyzing samples by any of the ion
methods, the operator should consult the following sections on Mezrod
Selection, Low-Level Correction, lonic Sirength Adjustors and Temnperature
Compensarion . -

The Model 50 features a variety of methods for measuring.ion concentra-
dons in samples using ion selective electrodes (ISE’s). ‘Direct reading
potendometic methods offerspeed and convenience, are applicable to wide
rangss of sample concentrations and require no vOIUMETIiC MEeasurements.
Conversely, sample-to-sample variadons in lonic swength frequently séguire

Skl
(=

the use of an ionic sTength adjusdng buffer (ISA) with direct reading

Dl Lo
=3

potenuomey. ’

Increrentzl methods offer a tolerance for samples of varying lonic szength
and the abiiity to analyze samples containing complexing agents. One
incremental method, analate subtraction, can even permit amalyzing concen-
ations of ions to which no ion selective eleczode direcdly responds. Con-
versely, volumetric measurements of both the sample and a standard incre-
ment are required by these methods. Additonally, tie incremental methods
are generally unworkable if sample concenmations ars expected 10 vary over
more than one or, at most two, orders of magnitude.

As a general rule, it is usually simplest to select cdirect reading unless prior
knowledge about the sample indicates that incremental methods are to be
preferred.

With samples containing very low levels of the ion of interest (often referred
10 as the “mud zone"), elecTode response fails to conform to the Nermsdan
model. In the mud zone, changes in elecrode output (slope) successively
decrease as the sample concentration is further reduced. A plot of elecwode
ourput in millivolts versus jogarnthm of the sample concenwation then
becomes increasingly non-linear at very low concenmations.

Ravision D C3/@2
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The Model 50 offers two approaches to correctng for non-Nemnsdan 7

o
IR

sponse with low-level samples. In-the first, the actual non-linear response

“curve of the electrode is approximated by 2 series of linear segments. Up to

five different standerds may be used, spanning the entire range of concenira-
tions anticipated for samples. ‘The meter then storss in memory a series of
slope values corresponding to each successive pair of standards. These
slopes, and the coresponding standard values, may be viewsd individually
by means of the slopz key. '

In linear segment measurements, the meter first identiies the general con-

centradon range of the current sample, then cormputes its exact conceniaton
by applying the nearest or bracketing standards. Use of the Linear Segmenzs
option can increase accuracy with dilute samples near the limnits of the
elecrode’s operating range.

The Blank featurs provides an alternative means for measuring low-level
sarnples. With this 2pproach;, the non-linear response curve of the electrode
is fir by a mathematical model which assumes that all samples and standards
have a constant background level of the species of interest. This situation
may occur, for example, if the eleczode can “self-sense” due to the finite
U

- solubility of the solid statz sensing element. Standardization is performed

with two standards from the elecode’s linear region, as well as a blank
mple. Measuring with the Blank opdon substandally enhances accuracy
with diluts samples when the 2ssumpiion of a constant background 1§ tue
and a stable blarnk cen be prepared. '

w
J
]
=
o
o

Used directly, all selecuve ion electrodes respond to the acivity of the lon of
interest. The acadviry of an ion may be thought of as its effecdve concentra-
ton— 2 hydnd quandty dertved from both the acmial concentration of the
ion 2§ well as its mobility in the given soluzon.

atvely dilute samples (typically less than 0.01 M), ions in the sample
are relatvely far removed from the influence of neighboring ions and act
independently. In this event, ion acdvity and ion concentration ars essen-
dally idendcal. With more concenmated solutions, however, the presence of

aear neighbors acts to limit the mobility and effect of individuel ions.

Inrel

With increasing total lonic concentradons (Jonic soengih), lon acdvity
becomes progressively diminished from acmual lon concenmation. This

Tznd
generally continues throughout the usable range of the elecode, although at

extremely high concenadons, other effecis may actually reverse it In any
event, in solutdons of total ionic strength greater than perhaps 0.01 M,
selectve ion eleczodes respond 0 &n ion activity which may differ subsan-
gally from the ion concenTadon. '
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Concenmetion measurements In stch soiutons can be periormed only by

arranging experimental conditions suc mat the total lonic sengths of 2l
standards and samples are nearly identical. Under this circumstance, ionic
stength becomes a constant paremctcr and the electr udC resoonse depends

only on the concentration of the ion of interast

In practice, the ionic szengths of samples and standards may oe equaiized by
adam equal volurmes of an jonic sength adjusior (ISA) to each standard
and samole An ISA is a solution which nas very high lonic smengt, but
does not contain significant amnounts of the ion of interest in the sample.
Adding an ISA then effecavely “levels” differences in lonic strength from
soluton to solution, ahowmo ion concenmadon to be measured directly.

ISA’s are available cornmercially, some specially teilored for use with 2
partcular ion selectve elecode. These often serve mulaple purposes
including adjustment of both ionic swength and pH, devomplexanon or
rernoval of imerferences. Examples include TISAB for fluoride measure-
ments and SAOB for sulfice.

With scmples more concontrczed than roughly 0. 01 M, use of 20 ISA is
always recommendad: With less concentated samples, an ISA is usually not
necessary Tor accuraie resulis. o

When electrode response is sluggish due to low ionic strength, use of an

ISA often canses the elecrode output 10 sbilize more rapicly, improving
both accuracy and analytcal speed.

In ion concentration measurements, the iemperature dependence of the
electrode’s response must be taken 1nto account to ensure accurate resuis.
The Model 30 ofiers the capability of performing concentration measure-
ments with or without the use of en auromatic temperature compensaion
probe (ATC). Whether or not an ATC i is rcqmreg, or the electrode’s isopo-
tential needs 10 be measurad and entered ends upon experimental condi-

dons and the ion measarament method selec*'*a direct reading oOr incremen-
tal,

When direct reading with samples and standards «t nearly identical
‘amperazures itis vnnecessary to use an ATC probe. Instead, the constant

temperature anticipated may be set as a defaunlt temperatnure, The meter then
automatcally recogrizes when no ATC s connected and essumes the defaul
remperature value for all samples and standards. When experimentally
feasible, operanon ai-constant temperature, 15 usually most convenient and
produces results of the highest accuracy.
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This mode of operation is indicated when all samples and standards are at the
ambient temperature of the lab. For analyses at constant temperature, the
elecmode’s 1sovo‘enual point is immaterial and it is unnecessary to measure
and enter it

When direct reading with samples and standards at varying temperatures,
an accessory ATC probe is always required for accurate results. When an
ATC 1s connected, the meter & ""tomaachily reads the temperature of the
p*ob° and enters that temperature for the sample or standard curre ntly being

asured. For automatic temperature compensation in ion measurements, it
is necessary to first determine and eater the isopotendal pomt for the elec-
trode system in uss (se2 Determining the [sopotential). -

Wken direct reading with low-level c-orrectiorz more than fwo stancardiza-
don points (or a blank correcton) are used, and all samples and stzndards
must be measured at temperatures within a few degress of each other. Inthis
event, no accessory ATC prooe should be connected and the meter will
assurne the operator-entered default value for all temperatures. Measuring
and entering the elecrode’s isopotental point is unnecessary.

W 2en performing incremental methods, all samol»q and standards must be
at similar temperatures. No accessory ATC probe should be connected znd
e meter assumes the defzult temperature. Measuring and entering the

(wHek

elecode’s isopotential pointis uanecessary with incremental methods.

Prior to performing ion measuremeants, complete the preliminary procedurss
described in the following sectons

Ssfecting a Channel

]

lrny

(D

he Model 50 incorporates dual input chavm;ls and allow two szparate
Tode syst2ms 1o be connectzd to the meter at the same tme. Each

hannel is independent of the other; that is, standardizaton or measuremenis
with channel A will not affect channel B or vice-versa. Successively press-
ing the channel kay cycles the display from channel A, to channel B, and
finally to 2 split-screen, condensed display of both channels.

8’

W

1
i

e, . Only Monitor mods opsration is possible in spl %
. Note: d,sp.av To standzrdize or perform Msasura m ode ]
B R - opgrations, use the channel key to first salect the i

individual channal io be used. |

JSU—
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Setting the Display Resolution

In lon measurernents, measured results ars displayed in either floating point
format (e.g., 412) or exponendal format (e.g., 4.12 E2). The format aoopted
by the display will match that in which the standards were entered.

The expand key then permits the user to choose a desired level of display
resolution for measured results. In ion measurements, successively pressing
the expand key cycles the display resolution through one, two and thres
significant figures. Seta alsalav Tesolttion cor‘mcnsm ate with the analyt-
cal goals and xperimnental conditons— such as the level of electrode noise
and drift. '

The level of diSp‘ay resolution impacts the funcdon of the stability icon (se
Staristics and &aou iry). :

Connecting Electrodes end an ATC

The Model 50 allows up to two ekeﬂr:ccc SYStems connect od to the Tneter

o AL Wi i al
the same ame. Tais *noael 1s designed to accommodate lon selecd
electzodes with BNC conneciors dh’""\'ly. Combination ek ‘&‘OGCS may be
connected by at m:g the BNC connector to the meter Jac}\ marked input A
or nput B c.ffer ving the input cap. If an elecode pair is to be used,
COMnEct e rsfere \ce electode 1o the jack marked ref A or ref B and the

~

indicatng electrode 0 the corre socndmg jack marked input A or input B.

When using an indicating electrode with a US standard connecrors, an
adepter <:ab1v (Fisher cat. no. 12-620-493) is regquired.

s . Re-install the protactive input caps to the input A and
i Nota: | input B BNC jacks when no elecirode is conneczcd
----------------- This serves to protect the meter from possible damage.

While the instument funcdons properly with virtually any conventional

electrode, it will measure ‘nmpcrame accurately only with the ATC probe

(Fisher cat no. 13-620-16) for whick they were desigred. Connect ‘:1@

at_tomaf:lc te p eIature COMpensaior Probe by Inserdng its connector inio the
input marked ATC on the rear panel of the meter.
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Selecting a Low-Level Correction Method

'

['o select & method of correcting for non-Nemstian elecode responss with
low concenzadon samples, perform the following steps:

1. From the main screen, press | setup |. Serup / menu is snown,
2. Press @ to select Low-Level Correction. Observe the display of

Setup Low-Level Correciion selecdons.

)

-
=
i

or correcton by standardization with multiple linear segments,

4, For correcdon by standardization including 2 blank, press 2 1o highlight
Blank szlecton (if not already n,angﬂtJ)

5. Press ‘ anter ’ o0 implement the selecdon. The meter then remurms to the
Setup I screen.

6. If no further sstp procedurss are to be perfommed, press | clear |0

retum o the main scresn.

It

Satifing a Default Temperature

To entzr a default temperature 10 be u1sr>1aye,:i and used by the meter in the
absence of an ATC onbc, perform the following:

1. From the main screen, press | setup ; . Serup J menu is shown,

2. Press to select Dejaudt Semings. Observe the display of Senuw
Default Serrings selecdons.

3. Choose Defanlt Temperature by pressing . Serup Defeult
Temperarure screen appears.

ey in the desired default temperature. Rc ardless of the temperatuze
anits selected for display, the default remp
degrees CJsms

3. Press | enter |. The meter then renurns 10 the Sewp / screan,
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10 be periormed, press | clear |0

Setting an Isopotential

To enter an isopotential poing, perform the following swieps:

1. From the main screen, press | setup |. Serup [ menu is shown.

2. Press to select [sopotensial. Observe the display of Se:up
Isopotential.

3. Key in the isopotendal point, in millivelis, for the electrode 1o be used
for the indicated channel.
e Separa te isopotential points are stored in memery for ‘
. Nots: § gac u/,arne/. 5

5. Press | enter |. The meter then returns 1o the Senp [ scrzen.

6 If no further sewup proced

ures are 0 be performed, press | clear

to return 1o the main screen

The Model 50 ;nco—oorat’s several standarcdization procedures that permit
the user to clear the exisdng standerdization, add a new standard, update the
current standerdization for drift, or add a blank.

A minimum of two standardizaton points must lways be completed prior
to performing measurements. If Blank correction has been selecied, and
Iow level measurements in the elecode’s non-linear range are antcipated
a blank standardizadon should also be pesformed. If Linear Segments
correcton has been chosen, and low-level measurements are expected, up
to five ion standards, spaced over the measuring range, may be used.

Revision D Q382
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Ciearing Existing Standards

Over extended periods of dme, both an eleczode’s slope and its z2ro poten-
dal will change, necessitating a complete re-siandardization. For a recom-
mended frequency of re-standar rdization, the electrode manufacturer's
manual should be consulted. As a general rule of thumb, however, mesticn

elective electrodes require 2 complete re-standardization 2t least once daily
for accurate results.

To clear the exisdng standards prior 0 performing a re-standerdizador,
perform the following:

From the maln screen, prass f channel k unil the display indicates

the desired input chanmel, A or B, is selectad.

—

2. Press { ion | to select fon measurement. Observe the display of
current ion standardization points.

3. Press \fstahdardize}. The menu of standardizztion opdons appears.

4 Press | 2 | o select Clear Exisiing Standards.

5. The meter remms (0 the main scresn, dut with all ion siandardization

points (for the curent cnz_nncl) clearsd IO MEMOry.

¥, s ay message indicates less than two standardiza-
Nate: | tion points have been stored,

Adding a Standard

four or five standardization poinis ar2 permissibie if low-level

)

correction by lineer segments has been selected. Alternatively, if low-lgvel
correcden by means of 2 blank is chosen, exactdy two stendardizaton points
(plus 2 blank) must be used. If an addinonal standard is added, the mets

will acc’ommoa te it :>v d‘-&cun: the most distant cugrent standard (with
regard to concenmezton) from memory. '

To add a siznderd of value differen: from any currendy stored standards,
perform the following

Revision D £2/92
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From the main screen, press | channel |unal the display indicates the
esired input channel, A or B, is selected.

Press to selection measurement Observe the display of current

lon standardization points (if any).

Press {standardizn’ The menu of standardizzdon aptons appears.

T2SS (I] to select Updare or Add a Standard.

If no ion standards are currently in memory for this channel, the Select
ion Units menu will be displayed. Press a numeric kay to highlight the

desired ion units. Then press to implement the selecdon.

Note: iFor concentration units not expiiciily availabis on the

Select icn Units menu, press for gensral ‘ion”

uANts.,

.\J

Observe the Std Conc entry screen appears. Key and enter the concenme-
tion of the standard solution in the units selected

The Prepare Bujjer/Standard screen appeass. Prepare the electrode(s)

Dy rins g sith distiled water, then immersing in the stancard solution.

Provide moderate sorrng. Press [ enter

Observe the display of electode output in the standard solution. Prass
when the reading 1s stable.

The meter remurns {0 the main screen with the added sandardization
r)O‘Ll"LL SROWQ.

Ravision D 03/22
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Updating the Standardization

Over short tme sparns, the zero potental of an ion selective eleczode
changes much more significantly than doss its slops. Conseguently, com-
plete re-standardizations are typicelly reguired only once daily to establish
new slope values. However, for accurate results, the existing standardizadon
should be updated for zero potential drift much more frequendy. For a
recommended update frequency, consult the electrode manufacturer’
manual. As a general rule of thumb, however, most ion selective electrodas
require an update for zero drift at least once every hour.

To update the exisung standardizagon for zero drift, select a standard of
value idenzical 1o any one of the currently stored standards, then carry out
the following procedures:

1, From the main screen, press | chanmel | undl the displey indicatss the

desired input channel, A or B, is selected.

!\J

Press f ion ’to select ion measurement. Observe the display of current

ion standardizefion points (if any).

3. Press istendardize] The menu of standardizadon opdons appears.

Press ‘ 1 I to szlect Update or 4dd a Stardard.

I

5. Tne Std Conc entry screen appeass. Key and enter the concenration of
the standerd solution. s
6. 'The Prepare Buffer/Standard screen appears. Prepare the electrode(s)

by rinsing with distlled watar, then immersing in the standard scludon.

Provide moderate sarring. Press | enter |.

7. Observe the display of elecrode output in the standard sclonon. Press

enter | when the reading is stzble.

8. The meter remums o the main screen with the same standardizedon
points shown. :

Revision D 03/22
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Adding a Blank

eriorm the following 10 2dd 2 blank value o0 the current swande

From the main screen, press channel |unal the display indicatss the

desired input channel, A or B, is seiected.

2. Press to select ion measurement.

. L . ’
3. Press standardize|. The menu of standardization opdons appears.

’

$S select Perform Blank Cor‘recron

‘ot h:

f Blank hes teen selecied es the method for low-ievel sample correcdon,
T

e

’[k
ey
(v

Note: : If Parform Blenk Correciion does not appesr on the

"""""""""" meny, blank has not been chosen as the low-level

correction method. Carry out proccdures descriped
under SU/DCIIHG & Low-Lzavaf Cor *mzzon Method,

3. The Prepare Blank scTeen appeass. Prepare the electrode(s) by rinsing
with disdlled water, then Immersing in the blank solution. Provide

moderzate sirming. Press . Observe the display of elecrode
outpur in the standard solution.

Nota: i The blank solution must contain the same ionic sirengif
""""""""" " adjusting buffer used with samplss arc standgards.

6. The metr returns o the main screen with the same standardiza zdon
DOINtS SHOWA. ' :

Ravision D 03722



Crren 28

B 9= 4G

Accumet 50

KA/KS Methods

In both known addivon (KA) and known subtracdon (KS) methods, the
millivolt output of an Jon selecuve electrode is first measured in the sample
then re-mieasured following the addition of an Increment of a standard
soludon. The meter then calculates the sample concenzaton tased on the
standard conceniratior, the standard and sample volumes and the change in
electrode output when the standard 1s added.

»

With known addiron (KA) methods, the standard soludon is composed of
the same lon as that which 1S to be measured in the semple. An ISE is then
used which responds to this ion. For example, to measure chloride ion by
known addidon, a chloride 1on sandard would be used with a chlonide ISE.

With known subtraction (KS) methods, the ion of interest in the semple and

' the standazd species are not chermically identical. Rather, the standard

species functions as a chemical subractor by quandtatvely reacting with the
lon of Interest to reduce its concenadon. An ISE 1s chosen which responds
t the ion of interest in the sample not the subtactor species. For example,
0 measure chloride jon by known subiracion, a silver ion standard might be
used with a chloride ISE. The silver standerd effecavely sudiracts Tom the
sarmple’s childride content by precipitading silver chlonide.

With either method, a workable standard concenadon must be estadlished.
To accomplish this, first selest sample and standard velumes 0 be vsed,
Usuelly, these will be determnined as 4 matter of expetimentzl convenience—
such as the aveilebility of pipes.

As a general rule, the sample volume should be twenty o one hundred dmes
greater than the szndard volume. The standard concentration then should be
h that the addidon of the stendard increment to the sample produces a

in elecTode output of roughly 5 1o 10 mV with the most concentrated

¥
sample expected.

Fixed KA/KS Procaguras

For known additicn or submacton analyses using
volurnes, periorm the followling:

h

ixzd semple and standard

1. Perform FPrelimingrv Procedures and Standgrdization as describad in [on
Onercton.

E\)

From the main screen, press | setup |. Sefup 7 menu is shown.

Prass to select [SE Method, Semup ISE Method scresn appears,

(W3]
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4. ighlight KAIKS Fixed Method by pressing 2. P

v v

implement the selecdon.

7= clear ior 110 the main screen.
P"Ss[ J rl‘oreturr 10 the main sczeen

Immerse the ion selecdve electtads and ATC (if used) into the sample
solution and provide moderate strmng.

7. Press to inidate sample concenmation measurement,

8. Std Conc entry screen appears. Key and enter the concentadon of the
standerd solution.

h

On

’

: Car‘zora concentration will be compuied in the same
un/‘s as (rose used for the stancard solution. See

[ iww)

9. Sample Vol enwy scrzen appears. Key and enter the volume of sample
soluton.

10. Std Vol entry screen appeers. Key and enter the mcrement volumne of
standard scludon to be added. ‘

Note: i vcmole and sta volumes must be entersd in the
R - same uniis {e.g., bo th l//}}r‘"r\/,

T

ST

11. Observe the display of clec:odc output in the sample soluton. Prass
enter | wien the reading is swable.
1Z. Add the increment of standard to the sample sohtion.
13. Observe the dispiay of elecode output rodomng the addition of sian-
dard. Press | enter | when the reading is again Stable.

14, The
played

*i

ain scresn returns with the ""Om"‘ht&_ 5armp le concentradon dis-

15. "f:pear steps 6 through 14 for all semples.

Aevision D 03/32
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Variable KA/KS Proceduras

For known addidon or subwacton analysas using variable suandard volumes,
perform the following:

1. Perform Preliminary Procedwres and Standardizasion as described in fon

Operation.

2. From the main screen, press | setup |. Senw [ menu is shown.

3. Press ‘ 5 |toselect ISE Method. Setup ISE MP CTeLn appears.

4. Highlight KA/KS Variable Method by pressix { [ ess '{ ‘enter \

to implement the selection.

Press { ciear ‘[O refurn o the main screen.

5.
6. Tmmerse the lon selective elecrode and ATC (if nsed) into th sarmnple

solution and provide moderate sming.

7. Press ‘ ion [m initzie the sample concenTagon measurament.

g StdConc cn'r) en appears. Key and enter the conceniTation of the
standard soludon, ‘

) |
e, O2MPle concaniration will bs cormputed in yniis which {
Note: : are sfoichiomst nca/fy squivalent to those used for the I
Ferereeeseees ¢ s{ancard: See hiometric Eguivalency Units. %

. Sample Vol engy screen appears. Key and enter the volume of the
9. Sample Vol engy screen appe y
sample soludor.
10. Observe the display of eleczode output in the sample solugon. Press

enter | 'whan reading is stabje.

11. Add the increment of stendard to the sample soludon.
12. Observe the display of electrode ouput following addifion of standard.
If the miliivolt change is insufficient, add § Lc_ncr measured increments of

]

standard soludon.

3. Press ‘ entar lwhen the reading is again stable.

)

Ravision D 0377

ny



ccumet 50

Page 39

‘.

14. Std Vol entry screen appears. Key and enier the totzl increment volume
of the standard solution which has been added.

: Sample and standard volumes must be entered in the
R ': same units (e.g., both milliliers).

15. The main scresn rerums with the comouud sample concentgaton dis-
played.

Yt
(@)

. Repeat steps 6 through 15 for all samples.

AA/AS Metfiods

In both analate addidon (AA) and analate submacdon (AS) mchoas the

millivolt ourput of an lon selectve elecwode 1s first measured in a standard

then re-measured o Lowmg the addifon of an increment of the sarnple

soludon. The meter then calculates the sample concalf:a ion based on

standard conc n_La‘ﬂon standard and sampie volumnes and the change in
lecmode 0 u:puL when the sample 18 added.

y

With znaiawe addition (AA) methods, the standard solution 1s compesed of
the same ion as that which 1S to be-measured in'the sample. An ISE is then
used which responds Lo this jon. Pox ‘ex.a_rnole to measure cnlonide ion in
samples t by znalats addidon, a chloride siandazd would be used 4s well as a
chloride ISE

With analate subtracton (AS) methods, the ion of interest in the sample and
the standard species are not chemically idendcal. Rather, the sample species
funcdons as a chermical subractor by quanmratively reacting with the ‘sten-

dard scluton to reduce its concentation. An ISE is chosen which responds
to the standard species 2ot the 1on of interest in the sample.

For example, to measure aluminurm ion in samples by analate subzacdon, &
flucride lon standard might be used along with a fluoride ISE. The aluemi-

‘num lon contenit of the sample then effecdvely subtracrs from the fiuoride

content of the siandard by forming 2 stable aluminum flvoride complex lon.

With either method, a workable standard concentration must be estabiished.
To accomplish this, first select the sample and standerd volumes to be used.
Usually, these will be determined as a matier of experimental convenience—
such as the availability of pipets.

Aevision D 03/22



Generally, the standard volume should be twenty to one ‘nmdr d dmes
greater Lhan the sample volume. The standard concenwaton then should be
sach that t} add.:on of the sample increment o the tanca:d produces a
change in electtode output of rownlv 5to 10 mV with the most concentrated
sample e,\peaed.

—

Fixed AA/AS Procedurss

For analats addition or subtracton anzalyses using fixed sample and standard
volumes, perform the following:

oy

Perform Preliminagry Procedures and Standardization as described in/

QU@"CI?[ON..

2. From the mein screen, press | satup |. Sefup [ menu is shown.

3, Press { 5 1o select (SE Method, Semup [Sﬁ Method screen appears.

Highiight AA/AS Fixed Method by pressing ' 4 } . PTESS [ anter ‘;

10 implement the selection.

g

3. Press | clzar {to retem o the maln screen.

h

Irnmerse the lon selecdve elecrode and ATC (& used) nto the standerd
solution and provide moderate sdrring,

7. Press t0 inidate the samble concentraion measarement.

8. Std Conc entry screen appsars. Key and enter the concentaton of the

standard soluton.

! i Note: units as those used for the standard solution. Sze
[T " Stoichiometric Equivalangy Units.

1 oo Samiple conicentration will be computed in the sarme 1
|

9. Sid Vol entry screen appears. Key and enter the volume of the standard
solugon. :

10. Sample Vol enwy sc*ean 2ppedr s. Key and enter the increment volurns
f the sample solution t0 be ddvd.

pey
1+
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! N """""" Sdmplﬂ and standard volumss must be entered in the
] LU Usame units (2.g., both millilitars).

~ 11. Observe the display of elecTode output in the sendard soludon. P

enter | when reading is stzble.

| ore, i The meter will automatically enter values when sisc- |
{ .  trods output stability is det

12. Add the increment of szmple to the standard soluton.
13, Obsarve the display of elecrode output following the additon of sample

Press | enter | when the r2ading 1§ again stable.

he main screen returns with the cornputed sample concentration dis-

Veriable AA/AS Procadures

or anzﬂefa aai 100 OF Su or*ac:? n analyses using variable sample volun

b
Lals
fy

€S,

et

Pu;.lOl‘Tﬂ ] ra!zmn rv Procedures and Standardizatipn as described in lgn

2

From the main screen, prass | satup |- The Serup J menu is shown.

3. Press S to select ISE Method. S’e'au ISE Method screen appears.

I

Highlight AA/AS Variable Method by pressing f 3 ‘kcy. Press

enier |10 Irmplement selecdon.

5. Press | clear [to retumn 10 the main scresn.

8. Irnmerse the 1on selecdve elecode and ATC (if used) into the sampls
soluton and provide moderate SGring.
7. Prass | lon {10 initate sample concentation measwement.
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8. Sid Conc entry scresn appeers. Key and enter the concengation of the

standard solution.

PR Sc:["?Dl" onceniration will be computed in units which
. Note: arc stoichiomstrically equivalent fo those used for the
""""""""" ' standard. Se ¢ Stoichiometric Sguivalency Units.

9. Std Volentry screen appears. Key and enter the volume of standard
solugon.

10. Observe the display of elecrode output in the standard solution. Press

enter | when the reading is stable.

; .

1 3 N: """ The me t rwifl auror"aﬁcd[/y entar va/ues when ei c- 1

ota! .
{ e ______ | trode oulput stabifity is detsctad. {
]

11. Add the increment of sample o the standard soluton.

12. Obs=rve the display of elecoode oumput following the addidon of sample.
If the millivolt change is insufficient, add further measurad increments of
sample soludomn.

13. Press | enter } when thereading is a ga n sizble:

14. Sample Vol entry screen appears. Key and enter the total increment
volurne of the sampie solutdon which has besn added.

1 [1

! T Sample and standard volumes must b3 nts red in the

l . Noter  came units (e.g., both millilitsrs). See Stoichiomatri

i Eouivalencv Units.

15. The main screen returns with the computed sample concentration dis-

Loiid

. Repeat steps § through 16 foral samples.
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mV
Operation

Preliminary
Procedures

The Model 30 offers a varizty of optons for mV operaton. Before begin-
ning millivolt measurernents, the operator should implement these optons
by completing the Preliminary Procedures. Measurement of either reladve
or absolute millivolts is offered, depending upon the millivoit offset value
selected. -

The following three sections descrive preliminary procedures o be
performed pror to millivolt measurements.

Cannecting the Probe

The Mode] 50 allows up 0 two electrode sysiemns connected o the meter at

ecred

the same dme. The inswument s designed to accomodate prooes with BNC

connectors direcdy. Combination electtcdes may be comnected by ataching

the BNC connector to the meter jack marked input A or input B after
removing the cap. If an electrode pair is 10 be used, connect the refzrencs
elecrode 1o the jack marked ref A or rer B and the indicadng sizewode to
the corresponding jack markad input A or input B.

When using an indicanng eleczode with 2 US standard conneciors, an -
adapter cable (Fisher cat no. 13-620- ﬁ98) is required.

: Fu’—-fns‘a/l the protsciive input caps to the input A and
""""""""" input 8 BNC jacks when no elecirode is connecisd.
This sarves to protect the matar from possible damage.

o
o

=
o
®

While an automanc temperatie COmPEnsator probe may be used during
millivolt operation, as a means of monitoring sample temperature, millivol
readings will not be modified by the mewLr on the basis of sample tempera-
re.

‘.
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Setiing a

Mi!livo!f Offse

-
7
S

Accumet 50

Selecting a Channef

The Model 50 incorporates dual input channels and allows two separate
meter inpuis arany one time. Each channel is completely independent of the
other. In millivolt operadon, this permits separais rulwol oifsets to b
applied to cach cnaxmvl if desired. Successively pressing the channel §
cycies the a_sp ay from chennel A, to channel B, and una'ly 10 2 split-s¢

condensed display of both channels.

i~
<
Xey
J
Tee
L

e,

‘ No{e """" : Only Manitor mode operatio on s possible in split-screen
‘ SN : dispizy. To set a millivelt offset or perform Measure

mode operations, use tha channal key to first selact an
¥ individual channel.

Sefting the Display Resolution

e expand key allows the user to select the level of display resoludon for
measured results. [nmV measuremenis, successively prassing the expand

key toggles the display between a resoludon of 0.1 or 1 mV. Sera display
resolutio'x COMMERSUrate 7ith the anaiytcal zoals and expenm m,l condi-
dons—- such 2s the level of input notse and drit.

The level of display resoluton impacts the function fthe stability jcon (see
Statistics and _Stabiliry).
To enter a millivolt offser to be algebraically added to the input rillivolizgs

prior to display, carry out the following:

Tom the maln screen, press | channei | undl the display indicates

that the desired input channel is selecied, A or B

2. Press i0 select mV measurement. The onits display then

indicates rel mV or mV.

[y
"y

(@3]

Short the input connector for the channel in use (input A or input B,

4. Press istandardize| . mV offse: enTy screen appears,




Accumet 50

Measuring mV
Procequres

Fage 43
5. Key and enter the desired millivolt offset. If 2 non-zero offset is used,
the display units will indicate rel mV.
! |
N """""" For measurement of ebsoluie millivolis, enter an ofisat |
.
18! ofzaro. The disolay units vill then ba mV. ’,
................. _ |
€. The meter returmns to the main scresn with the selected mV offset baing
applied.

To measure millivolts, perform the following:

1. Press | meas/mon |to select Measure mode. Observe that the “key”
icon is Of. '

2. Periorm Prelimingry Procedures and Setting a Mi u.vr)l‘ fset as de-
scribed in mY Operation.

~

3. Place the prooe in the sample.

4 Press | mV | to uidete measurement of millivolis.

v, The display begins tracking the millivolt output of the

© Notar pr te. When the probe ouiput siabilizes sufficiernily to

P * ensure that all digits dl“D/a yed are meaningful, the
displzy “locks” and the sitability icon appears in the lower
right hand corner of the display.

’

5. When the sibility icon appears and the meter beeps, the measurement is
“complete.
€. Repeat sieps 3 through 5 for all measurements.

FRevision D 03792
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Monitoring mV
Procedures

To monitor millivolts, carry out the following steps:

[R.)

(D]

w

Press | meas/mon |to sslect Monitor mode. Observe that the “key”

Jcon is off.

Perform Prelimingry Procedures and Sexting a Millivolt Offset as de-

scrived in mY QOperation.

aha in A cammn!
Place the probe in the sample

Press | 'mV |to injdate measurement of millivolts.

The display contnuously monitors the millivolt output of the probe.

fevision D 0222
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Conductivity
Operation

The Model 30 offers a variety of options for conductvity operaton. Beiore
beginning conductvity analyses, the operator should implement these
options by consultng the following section on Temperatwre Compensaiion,

then performing the Preliminary Procedures.

Temperaturs
Compensation

The Mcdel 50 may be set to automatically compensate conductvity readings
to reference temperatures of 15, 20 or 25 °C by utlizing a temperanre
coefficiert entered | by the operator. Temperature coefficients for many
solutions can be found in reference books. If it is desired to measure con-
duchvity without temperature compensasion, a value of zero shiould be
selectad for the temperature coefficient . The Moa—"l 50 auromatcally
compensates readings of p"&CuC&l salinity-and NaCl vaalﬂnts to a refer-
ence termperanire of £20°C (retaining quadranc erms In the series expansion).
Resistviry measuraments are never Bmperatre compensated,
Temperature correcion DOSS.Lbi I no aniomatc ermperamre Compensa-

- gon mooe (ATC) 1s conn"”‘“d Inthisc ase, the meter wul temperatire
compensate based vpon the default werperature value entered bw the opera-

‘“V:)ermc*xw conditions and the desired level of accuracy determine e

0Or. = CICis l{.u Ry

1ecessity of LSU_’IU an ATC DIoCE.

When all samples are af nearly identical temperatures, it is nanecessary
use an ATC prote. Instead, the constant termperature antcipaid may be set
as a defeult temperature. The meter then automnatcally recognizes whea no
ATC is connected and assurnes the default temperature value for all semples.

When samples are at vaf:;ing temperatures, an accessory ATC probe is
required for accurate resuits. When an accessory ATC is connected, the
mewsr au.o—namcallv reads the temperature of the probe and corrects the

measured conducavity accordingly.

Freliminary
Frocedures
Pricr to pe-""ornirg conductvity measurements, complete the preliminary

"

procedures described in the following secdons.

ARevision D 03/32
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Connecting a Conductivity Probe (and optionai ATC)

The Model 50 has a single input channel for conductivity measuremenis.
Connect the accessory conductivity probe, if desired, by attaching one of the
probe’s pin piugs to the meter pin jack marked conductivity and the second
to the merer pin jack markead karl fischer.

Your new Accumet meter will measure temperature accurately only with the
ATC probe (Fisher cat no. 13-620-16) for which it was desigred. Connzct

the automatc temperature Compensator probe by insersn
the input marked ATC on the rear panel of the meter

Aol .

g its cormector into

~

slecting Measurement Units

The Model 50 can measure conducavity, practcal satinity, NaCl equivalent
or resistvity. If conducavity is selected, the display will indicate resuits in
milli-Sismens per cendmeter (mS/cm) for measured conductvides greater
than 1 mS/cm. For conductvides less than 1 mS/cm, the displey will show
results in micro-Siemens per centmeter (BS/em). The units feld on the
display will indicate mS/crm or uS/cim.

»—?.

enaton, In pats per thousand

actcal salindty is defined as the salt concengano
1

(&8 S

F I,
(pot), in 2 weter sample If 21l the organic matenal is desToyed, the carbonate

is convertzd to oxide and the bromide and iodide are replaced by an equiva-

lent emount of chlodide. A Pracdcal Selinity Scals has been developed for
use in convering measured conducivity it & comesponding practcal

salinity value, This scale is based upon the behavior of a standard water

("Copennagen Water" ) .1 Practical salinities up to a maximum of 40 ppt
may be measured. The units Held on the display will indicate ppr.

NaCl equivalent is defined as the concantration of a sodium chloride solu-
don, inn parts per thousand (ppt), which will exhibit the same conductivity as
the sample. Na(leguivalents up to 70 ppt are readable. The units field on
the display corrsspondingly will indicawe ppt.

If resisdvity is selected, the display will show results in KQ-cm for measursd
resistvities greater than 1 KQ-cm. Forresisdvites less than 1 KQ-cm, the
display will show results in Q-cm. The units field on the display will
indicate XQ-cm or Q-cm. '

1. From the main screen, press | setup | thres imes. Sefp 3 menu appears.
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Page 49
2. Press to select Conducrivizy Units. Obsarve the display of Sery
Conductivity Units selectons.
3. Press a numeric kay to highlight and select Conducaviry, Practical

Salinity, NaCl Equivaients or Resistivity.

4. Press | enter |. The meter then returns to the Senp 3 scrse

Laavil.

[ no further semup procedures are to be performed, press | clear |to

retumn 1o the main screan.

'LI\

nternational Oceanographic Tables, 1971, Natonal Institute of Ocezn-
ography of Great Britain and UNESCO.

‘Setting the Display Resolution

The expand key allows the ussr to choose a desired level of display resoli-
don.for measured results. [n conductnivity, safininity or resisuvity measure-
ments, successively pressing the expand key cycles the display resoletion
through one, two and three significant figures. In conducvity measurs-
ments, the stability icon i3 not used.

Seiting the Cell Consiant

Prior to perforrning conductvity measurements, the cell constant for the
conducdvity probe must be entered. The Model 50 offers the option of

selecting one of three norninal cell constants (0.10, 1.00 or 10.0 cm?) or
manually entering an experimentally deternined cell constant.

To select one of the nominal cell constants, perform the following:

1. From the main screex, press i satup ‘* ire2 drnes. Setup 3 menu is
shown.

2. Press to select Conducriviry Cell. Observe the display of Serup
Conductviry Cell selecdons.

3. Press ( 1 ), [ 2j orf [ 3 j to highlight one of the thres
nominal cell constants: 0.10, 1.00 or 10.0 cm™, rzspecavely.

4,

Press ‘ anter } . The meter then renyns to the Seny 3 screan.
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5. i no further setup procedures are to be performed, press | clear | 1o

returm 0 the main screan,

Standardizing the Cell Constant Withoutan ATC Prabe

1. Press .

The factory ceraul* ternperature Svtrmg 1525 °C. To enter a default tempera-
rare to be displayed and used by the meter in the absancs of an ATC probe,

erform the following:

2. From the main screen, press | setup | . Senp ] menu is shown.

3. Press t0 select Defaulr S ngs. Obhserve display of Serup
Default Seriings selections.
4. Choose Default Temperanure by prvssmh . The Setup De-
_/QL(.Zf Temperature scresn 2DDEATS. '
5. Key in the temperature of the solution to be measure . Regardless of the
temperature urts selected for display, this defaunit temperaturs must be in
degrees Calsiv

6. Press ( anter l The meter then retorns 1o the Seiup [ screen.

~J
5

o further setup procedures are 10 be performed, press f clear f t0
return to the main scres '

~

To enter a izmperanre coefficient and a reference temperature to be used by
he meter in temperature compensating measurements, perform the follow-

€. From the main screen, press ( satup ;_nr” dmes. Sewp 3 menu is
ShOWwTL

9. Press to select Temperature Cogfficient.

~

10. Observe display of the Sez Reference Temperature screar

.) or LC& J to highlight a reference tempera-

2
£15,200r 25 C especdvely. The meter will avtomatica
correct all readings back to this temperanure.

hY
3
r‘*w
.
r——w
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Py

Press | enter |to implement the refersnce temperature selection. Ob-

el

serve display of Set Temperature Coefficient screen.

13. Key in the desired temperamure coefficient value in units of %/ C.

‘ 1

.. The rangs of valuss permittad for the temperarure

: coefiicient is irom 0 10 € %PC. To disable temperaturs
¢ compensation, enter a value of zero.

Since re /’sf/’v/ty is not temperature referenced, end
practical saiinity and NaCl equivalenis are always
referenced to 20°C using a stored algonithm, select a
reference tsmparature and anter a temperature coeffi-
cient only for measuraments of conductivity.

4. Press { enter ! The raeter then refurns to the Serup 3 seresr

15. If no furiher setup procedures are 10 be performed, press [ clear jto
return o0 the (Main screen. '

16. Immerse conoucuwy elecoce in a reference solution of known
ale

copductancs. - Dip th e

wet and 1

trode into the solution three dimes 1o propexly

2meve bu

17. Prass the {sta‘ndard_iz_e! key. Observe the Set Cell Congstant scresn.

18. Ser the call constant ecual to 1 cm?, and press | enter |.
11 A

19. Record the conductvity vaine. This is the "displayed conductvity velue”

20. Use the follow?ng quaton to calculare the actual cell co“s.:am_

2L

An aliem

Cell Constant = reference soluticn conductvity value

Afer cale

the tesult,

follows:

~ displayed conducavity value

ulafing the ceil consiant, press the |standardize| key and enter

ative tc manually entering a pradetermined cell constant is s

ARevisicn D 03782
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From the main screen, press l satup !t‘nree gmes. Sefup I menn is s
shown.

Press to select Conducaivity Cell, Observe the display of Setup

Corducnviry Cell selections.
Press to highdight Marnual Enry.

Pressi enter | . Observe display of the Set Cell Constant scrzen,

Key in the experimentally observed value for the cell constant in units of
-1 '
e

Press | enter | . The pH meter then returns to the Sg--w scresn.

If no further setup procedures ars to bee performed, press | clear | o

Hy

remrn to the main scres

Standardizing the Cell Constant With an ATC Pro

3
1.

£r2ss i cond l .

enter a temperatuge coefficient and a reference temperature to be usad | oy

:__ue MSET in ¢ 'ﬂberam“ COMPpENSating measurements, perfomm the follow
ing:

2.

(98]

>

w

From the mein screen, press { s&tup lt‘nree ames. Sefup 2 menu ;
showm. :

chssf 4 lto select

Observe display of the Sef Reference Temperazu.re screen

Temperature Coefyicient,

Lencdes

:) or ( ) to nighlight a reference ternpera-
3 °C, respecavely.

Press [ enter o implement the raference temperature szlecdon. Ob-

serve display of Set Temperamre Cogfficient screen.
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7. Key in the desired tempera. tn“ efficient value in units of %/°C.

, ues permitted for the temperaturs
Note: | coefiicientis from O to 4 %~C. To disable temparatur
{ nier

s The rangs of valu
: ficient is
b COMPENSENCR, & value of zero.

(D

Sincg resistivity is riot temperature referenced, and
practical sziinity and NaCl eguivalents are elways
referenced to 20 °C using a stored algorthm, select 2
raferenca temperature and enter a ternperature Coeffi-
cient only for measuraments of conductivity.

. The meter then returns to the Seaw 3 screen.

If no further setup procedures ars to be performed, press | clear | 1o

e o t.lC IMEin SCre

el

10. Immerse conc\ucuwry leczoce 1n a reference soluton of known
conductance. Dip the ¢lecrode into the solution three times to properiy
wet and remove bubbles

11. Press the [standardi :'i key. Observe the Set Cell Constant screen.
12. Setthe cell constant equal to 1 e, and press .

13. Record the conductivity value. This is the "displayed conducgvity value”,

4. Use the following equation to calculate the actual cell const

Czll Constant = reference solution conducuvity vatue
displayed conducavity value

-
(@]

. After celculanng the cell constant, press the fstandardize; key and enter
the result.

An alternadve to manually entering a pradetermined cell constant follows:

1. From the main screen, press three tmes. Sefup 3 menu is

SNOWT.

2. Press to select Conducnviry Cell. Observe the display of Sequp

Conductiviry Cell selectons.

Rsvision D 03/%2
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4, Press| enter | . Observe display of the Set Cell Constant screan.

i

. Key in the expenimentally observed value for the csll constant in units of
-1
cm.

6. Press . The pH meter then returns to the Setup screern.

7. " If no further setup procedurss ars to bee performed, press f ciear ’ t0
return to the main screen.

Setting a Default Temperature

To.enter a Gefault tzmperaturs to be displayed and wsed by the meter in the
absence of an ATC probe, perform the following:

=

1. From the meln screen, press % setup S Setup [ menu is shown

2. Press to select Default Serings. Observe the display of Seruy

Defauit S,-., selectons.

3. Choose Default Temperature by pressing i T i The Setup Defauls
Temperc'mrﬂ SCTEST APDEars. '

e

Key in the temperature of the soludon to be measwred. Regardless of the
temnperature units selected for display, this default temperature must be in
degraes Celsius,

A
4]
%
(72
i1}

e
Lol
[ !
e 4

oo}

(g
&

ter then rewarns to the Seaup [ scrsen.

8. If no further senp procedures are to 02 periormed, pIess P etear 1o

Iy By

renurn 1o the main scresa.

z e ;

L Resistivity meas "rﬂr-’;ﬂn ars not temperature-compen- !

i . . ¥

| Note: | Sated. Hencse, it is unnecessary to enis aae/aut !

‘ e " temperatura If resisi /V/z’)/ uniis have baen selected. i
s

Yavision D 03/82
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Entering a Temperature Coefficient and Reference Temperature

To enter & temperamre coefficient end a reference temperature o te used by
the meter In temperature compcnsam g measurements, perform the follow-
ing:

i. Flom the mein screed, press ‘ setup )th;ee tmes. Serup 3 menu s
shown.

2. Press to select Temnperature Coefficient.

3. Observe display of the Set Reference Temperarure screen.

4. Press ( 1 ] [ 2 J or [ W to highlight a reference tempera-
mre of 15, 20 or 25 °C, respectively.

5. Press | enter |to implement the reference *="1Pe'a ¢ selecdon. Ob-

serve display of Set Temperature Coefﬁcz'enr screen

6. Keyin the desired temperature coefficient value in units of %/°C.

Note: isfrom O to 4 %/°C. To disable temperamre coh‘pe‘.sa*o .
" enter a value of zero.

USSR The range of values permitied for the tem perzture coefficient

Since resisdvity is not temperature referenced, and prachcal
salinity and NaCl equivalents are always refer c;mq.d 0 20°C
using a stored algorithm, select a reference wmperamre and
enter a temperatare coefficient only for measurements of
conducavity. '

~3

., Press | enter |, The meter then retwns o the Senip 3 scresn.

8. If no further setup procedures are to be perforrned, press | clear {to

rern to the main screen. Monitoring Conductgvity
Procedures

Revision D g3/52
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Monitoring
Conductivity
Procedures

Replatini
the Probe

zing
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With conductivity, practical salinity, NaCl equivalents or resistvity units, the

Monitor mode 1s always in effect and the Model 50 provides an on-going,
continuous monitor. Values are computed and the display is updated on a
cal-ime besis, roughly once per second.

To monitor sample conductvity, practcal sa m.;ty, NaCl equivalents or
esistvity, perform the Lohowmcr st2ps: ‘

1. Pecform the Preliminary Procedures described in Conductivity Qpera-
fgonr.

Press the key.

[ 3]

3. Immerse the conducdvity probe and i\TC (if used) into the sample
solution and provide moderats sarmm ' '
;. . ’ : [ }
i .h;xz;. " The conductivity nrabs must not be in the same solution |
¥ < ¥
t __________________ 25 an electode cannectsd o either channel A or chan- !
l : nel 3. , 1
A

4. The display continuonsly Tacks sample conductivity, pracical salinity,
- NaCl equivalents ot resisa 'w (as per s=0m).

The Model 50 featurss an output voltzge suimble for replatinizing the surface
of conduc:ivi"y pro'of* The output voltage is applied for a user-select:

fime inzerval. For the first helf of the interval, the polarity of the output

voltage is such that mu:m um s deposited to the first probe surface. Atthe

midpoint of the fime interval, the volt.agc polarity is reversed and platinum is

dvposLt to the second surface of the probe.

—
{

o repladnize a conductvity probe, perform the follewing:
1. Connect the conductvity probe (as for measurements) by araching ons
of the probe's pr olugs o -:’ns eter pin jack marked conductivity and

the SG_.O'ld to the meter pin jeck merked karl fischer.

o
L,. mImerse e

[N}
(en
Ie]
e
s}
-
o

k=3

)
]
=

ing soluton.
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From the main screen, press | setup ] three times. The sefup 3 manu is

Press t0 select Replarinizing. Observe the scrzen for entry of

the Replorinize urne interval.
Key in the desirad replatinizing tme interval in minutes.

Press | enter-|. A bar icon appears at the bottom of the screen. The bar

(o
slowly fills propordonately to the fracton of the set interval which has
elzpsed.

When the replatinizing is complste, the meter returns to the main scresn.




Temperature
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Measurement

L

’1 (J)

o
o

A
,._.
-

1

ecting
‘emperatur

Is

Used with an accessory te are probe (ATC) the Model 50 continu-
ously monitors and cnsplays uﬁc sample tempsrature on the main scres

Nk end

If no ATC probe is present, a user-entered defanlt temperanure is displayed in
the temperature field. To indicate that a displayed t2mperature is the default
value, and not the result of a measurement with an accessory ATC, it is
displayed with & leading apostrophe. (Exaraple: ' 27.2 °C)

Measarements of pH or ion concenzation may be performed with or without

-an aCCESSOry ATC probe, de pcndmﬂ upon-the experimental condidons (see

Qperation swaops) If no ATC probe is present, the metsr autornaﬁcaﬂy
e2ssumes the operator set default value for the temperature of gach standerd
and sample. '

I

Measured t=mperamres opaon_Ly may be displeyed in degrees Celsius,

h

I‘c‘.ﬂfv"hl@h or Kelvin, To szlectthe ms*ulay anits for 1=MpErature, Periomm
the following:

—

From an main seresn, Dress { setup ; Setup-] menu is shown.

2. P*css[ Lo select T Temperature Units. Obs=‘*~°5’elecf Temperature

Units screzn.

4, Highlight Celsius, Fahrenheit or Keivin by pressing [ 1 ) L 2 J

or. i 3 ‘ , respectvely.
5. When the desired units are highlighted, press | enter | to implement the

selecdon.
6. The meter th hea reoims Lo the Serup 1 screen to facijitate further meter

setup procedures, if desired.

If no further semp procedurss are to be periormed, press 0

refurn to the main screen.

~1
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Setting the
Default
Temperature

To

b

W

[@))

. .

enter a default temperature 1o be displayed and used by the meter in the
absence of an ATC probe, perform th '

L&

(¢
—
Q
ey
—
@]
g
=
uQ

-

From the malin SCreen, prass . Setup ] menu is shown.

Press to select Default Serings. Observe the displey of Senp

Default Sertings selecions.

Chocse Derault Temperature by pressing % 1 l Setup Default
Temperasure SCTeSn appears.

Key in the desired default temperature. Regardless of the temperature
units selected for disolay, the default temperature must be entered in
degrees Celsius.

Press . The meeer then revumns to Serup [ screen.

I no further setup procedures are 10 be performed, prass | clear |10

relurm {0 tie main screen.
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Statistics

and
Stability

The Model 50 indicates irput stability through the use of a swbiliry icon
(except in conductivity).. A determination of stability depends on satsfacton
of specific, statstical criteria which are linked to both the filier seting (setup
key) and the display resolution (expand key).

The meter frst reads the elecode’s output, then computes a mV, pH or ion
value, whicheveris relevant. Successive values, taken once 2 second, are
stored in a first in, first out artay. For Filter setangs of Slow, Medium and
Fast, the array size is 5, 10 and 20 readings, raspectively. A standard devia-
ton (sigrma) from the array average is computed, once 2 second, after each
new valueis 2dded o the aray.

. Each second, the computed sigima value is compared with the least signifi-

cant display digit.” Whenever the value of sigra is found to be less than half
the Jeast significant display digit, the display value is declared swble and the
icon appears. Consequently, readings taken when the stability icon is on
possess the usual sradsdcal significancs of a two sigma confidence interval,

Revision D 02/92



Polarized
Electrode
Titrations

T

A constant carrent output of ten microamperes is avallable through the karl
fischer jack. This output may be used to polmizc mezl elecmode pairs in
Kar] Fischer moisture determinatons or other dead-ston Swatons.

. g

To implement this featurs, carry out the sweps delow:

1 Conn“taomjaék adapter (Fisher cat. no. 13-520-490) and Kar! Fischer
electrode (Fisher cat. na. 13-620-123) to 2 meter mDLLC'\a}"I‘CI either
input A or input B.

2. Insert the plug end of the optonal polarizing jumper into the kar!
fischer jack.

3. Clip the other end of the pOch’.Z... 1g Jumper {0 the pin connection of the
..64 elecrode plugged into the ref A or ref B jack,

4, Periomm tfadons with e meer in the [/’on.trr de with mV unis.

Ravision D 03/22
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When an accessory printer 1§ in use, or when data

serial device, SLCCESSive MeaSurements ars 'der nfied through use of g
sequental sample ID number. TnP user may select a swarung valee for the

sample ID number.

tal sample ID numbers, beovnmn with the selected starting value.

To enter a startng value for the sample D number, perform the following:

w2

N

j 7]

From the main screen, press ‘ satup l three dmes. Sexwp 3 menu is
SHOWIL

Fress l 1 !to select Sample ID Nwmper. Observe Enzer Sample ID
Number screen.

Ky in a desirad value for te starting sample TD number,

LAl

Press | enter | The mater then returns o the Setup 3 screer

s ms———

procedures are to b2 performed, press | clear } 10

refum o J‘Le malin scresn.

YL Syqet
L 70 TUTtneT Setip

18 being output to another

Sample measurements will then be identfied by sequen-

Revision D 03/82
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The Model 50 features a digital input fiiter offering three user-selecizb
levels of digital smoothing. By selecting a Slow, Medium or Fast filter,
user can opumize the response of the meter’s display o suit the ourput

characteristcs of the probe currently in use.

With a low impedance probe, characterized by a highly stable output, selec-

don of the Fasr filter guarantees maximum responsiveness from the meter.
Alternatively, with 2 very high impedance probe, and a “jittery” output, the
Slow flter causes the meter © display a steady, more highly smoothed
rzading. For most pH and ISE probtes, the Mediwn filter selection provides a
reasonable trade-off between meter responsiveness and sieadiness of the
displey. ‘

To set the filter level, perform the following procedures:

. From the rriain screen, press Aice w display the Setup?2 screen.

2. Press to select Filter Resporse. Observe display of Senup

Filter Response selecdons.

(9

Highlicht Slow, Medium or Fast tesponse by pressing the | 1 ‘ _,

[ 2 -Jor(_ 3 |key, respecdvely.

4. When the desired filter level is highlighted, press l enter ‘to implement
the selscdon.

5. The meter then rewarns 1o Serup [ screen to facilitate further setup proce-
dures, if desired.

6. If no further setup procedures are to be performed, press i clear ito
retum to the main screen.

Revision D 03/32
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When the meter is at the main screen, the current tmie and date are always
shown at the top of the display. Printed data is also annotated with the time
and date. Use the following procedure to set the clock:

1. From the main scresn, press | setup | twice to display the Seap 2 scresn.

2. Press | i E to select Time / Date. Serup Time / Date screen appears.
The current dme is highlighted ’

3. Using 24 hour rime jormat, key in the correctsd curtent fime.
................. , , . %
Mot : Decimal points are usaed to separate hours, minutes and 1
poon Ce _____ i seconds, The entry of soconc’s may bz ornitted if I
; 4 desired. \ l
EXAMPLE:  1:30:15 PM is entered as 13.30.15.
4. Press b enter . The curment mme enty 1s accepted and the date feld is
nig! Mgr::c
5. Key in the current date using decimal points to separate month, dey and
year, '
EXAMPLE:  1/23/9Zis entered as 1.25.92

6. Press | entar | to accept the current enwy. Setup Time Format scres
appearss.

7. Press for 12-hour forrnat ori 2 [ for 24-hour forrmeat

selected format

O

The mster then retums to the Setup 2 screen to facilitate further serap
procedures, if desired.
10. If no further serup procedures ars to be periormed, press f clear | to
TetuIn 10 main screen.

Revision D 03/22
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Using the
Hi/Lo Alarm

1. From the main screen, press | setup |twice. Sefup 2 menu IS Show

Page 65

The Model 50 feamres a Hi/Lo limit alarm. The meter may de setup with
the alarm functon either enabled or disabled, according to the preference of
the user. Alarm lmits are entered for the active channel, in the unis cur-
rently inuse: pH, mV, ion or conducdvity, Both maximum (Fi) and &’
miniraum (Lo) limits are settable. '

During operaton, if the input value exceads the set Hi imit, or becomes lass
than the set Le limit, the meter beeper begins to beep at one second intervals.
The beep continues untl either the Input returns o a vaiue within the sat
lirnits or the operator presses any key.

To enable the alarm and set the Hi/Lo limits, periorm the following proce-
durss:

g

)

i,

2. Press 10 select Alarm. Observe the display of Senup Alarm

et Alarm Limits by pressing . The Setup Alarm Limizs

>
%}
y (&)
[%2)
4
o 0

W
S

Jey in the desired Hi lirnit in the highlighted entry field. Prass ‘ enter i
6. Keyand the desired Lo Bmit.

7. Thne meter then returns to the Serp 2 screen to facilitate further setup
procedures, if desired.

g If no further setup procsdures ars o be performed, press ! clear ito
renun to the rmain screen.

To disable the alarm, periom the iollowing procedures:

1. From the main screen, press | setup | twice. Semup 2 menu is snown.

" Aevision D03/32
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Press w0 szlzct Alamm. Observs the display of Serup Alarm

selecdons.

N2

3. Press E enter] to irnplement the selecdon.

4. The meter then returns to the Setup 2 screen to facilitate further setup
procedures, if desired.

>4

If no further setwp procedures are t0 0¢ p2riormed, press | cisar |

Terarn 1o the main screen.

Revision D 0322
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Using a
Printer

* Setting the
Bzaud Rata

Model 50 1 may be oe interfaced with an RS-232 seriel Dnmcr or other aevm
Two convenient modes of printer operation are provided.

When printing af fixed intervals is disabled, the meter ourputs current

measurement daia to the seral port sach tme the printkey is pressed. This
print mode Is often preferred with operator-attended measurements,

When printing at fixed intervals is enabled, and Monitor mode is selected,

the meter regulatly ourputs data to the serial port each time an operator-set
time interval clapses. In M. ecsure mode, data output occurs orly upon

completon of a measursment. For long-term monitoring, for generating

- =

time-based datz, or when operating exclusively in the Measure mode, use of

this print mode is indicated.

Prior to outputtng data o an interfaced printer, or other serial device,

_ u—sro*m the procedures described in the following sec dons.

"4, The meter then retarns 1o the Setup 2 screen 210 facilitate further setup

Any one of six data ‘:ans*us on, or oaud, rates may be selectad: 110, 300
500, 1200, 2400, 4800 or 9600 . o set the baud rate, ¢ Tollc

no-

lu_

1. From the main screen, press twics to display Serup 2 screen.

2. Press t0 select Printer Baud, Setup Printer Baud scresn
appears. The current baud rate is highlighrsd.,

A

3.

Use numeric keys to highhight the desired baud rate. Press | enter

to implement the selecton.

procedures, if desire

If no further setup procedures are to be performed, press to

return 'to the rnain scree

n
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Enabling/Disabling
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Intervals
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6 en rinting at a fixed fime inferval, and 1o set 2 desired dn
To ¢nable ting at ed fime inferval, and o seta d d
perform the following:

From the main screen, press | satup | twice 1o display Serup 2 screen.

Press { 4 } to select Pring [nterval. Semp Print [nterval screer
Appears.

3. Press { 1 | o nighlight Se: Time [nterval. Press i enter l to unple-
ment the selection
4. Observe display of the Print [nterval entry field. Key i a desired print
intervel, in seconds. Press [ enter l
| v, o ik i e . - bor Af !
: . The print interval can be eny integar number of ssc- |
Imbamc : . ! : ; !
Note ranging from 1 fo 999 seconds. 3
' |
5. The meter then retumns 10 Senip 2 sereen.. I

oo .
. 11 DO TUTTaer Setup proceaurss

ers to b performed, press | clear | key o return to the main screern.

To disable interval printing, so that the meter will output dewa only when the

1

print key is pressed or to print when stable, carry out the steps below:

—_—

(o8]

>

Frorm the main screen, press | setup | twics to display Sewup 2 screen.

Prass f 4 i to select Print Interval. Setup Print Interval scresn

Press to highlight Disable Interval Print. Press | enter | to

implement the selecton.

oy Spor : TF ¥ coty - AT
he meter rerums to the Semup 2 screen. [f no further setup procedures

i < o - ey N
are 10 O¢ DRTIOTEd, pIess clear | to 18N 1O e mi&an $Crean.
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&

Input/Output
Characteristics ‘
' A 9-oin, “D"-type, male connectar (digital /O) provides a standard pin

configuraton for a serial RS232 ourput with no DaI'dW"“° nandshel\inc Tn

-serial output conforms to EIA RS232. The maximurm line lengt is 80
columns, terminated CR/LF. The word format is

@,

= eight data bits
* no parity
* one stop dit
B / . B
Pins 4 and 5 provide an analog output (corresponding to channel A input) for
‘amV recorder. Do not connect to pins 4 and 5 for RS232 1€,
The complete pin connecdons for the digial VO conrector are
Pin Function

cornmon

serial data In
serial data out
re"ord out () .
recorder out (=)
no connectcn
common
common

no Connecion

O 00 ~t O\ L U B e

Bidirectional Cormmunication

¢ - ASCH Cheracter t - ASCIHtextsming <er» - Carriage return

Command Description

Dci<o> Remot:a diﬁplay: write text on display Line C
D<er> End remote display mode. -
M<er> Read meter mode] number.

Re<ers Read A/D raw coﬁm on chiznnel [¢]

Keeer> | Send remote kaysaoke ¢

Ravision D 03792



Keystroke Assignmsent

As shown on keypad:

PH

MV

ION
CONDUCTIVITY

STANDARDIZE
SLOPE
MEASURE
CHANNEL

EXPAND
EXFONENT
CLEAR

e
ENTER

HELP

SETUF
STANDBY
PRINT

IAI
IBY

:D\

T

"l_:—_

12l
78;
‘.OV

Accumsat 50
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Turning
the Beeper
On/Off

1

The meter beeper may be enabled or disabled at the user’s opdon.

When enabled, the besper produces an audible tone to signify eny erroneous
keystroks and at the completion of any measurement (Measuring mode).
When the Hi/Lo alarm is set and excesded, the meier also will beep once per
second undl a key is pressed or the Input rewurms 0 a vatie within the set

When disabled, the beeper never "beeps.”

To znable or disable the beeper, use the following procedurs:

p—

From the main scresn, oress [ seiup . twice to display the Senup 2

sereed. |
Z. Press i 2 to select Begper. Serup Beeper scrsen appears.
3. Prsss a mumeric key to highlight the preferred besper option.

>

Press | enter | to implement the bighlighted optdon.

Reavision D Q3752



Determining
the
{sopotential

By definition, Asopomnual is the ox:out of an eleczode system when placed

in & sample of concentation such that changes in sample Lenﬂpcragure do not
aject the electrode response.

For pH electrodes of symmeric design (like intsrnal and external reference
couples), the isopotendal and zero potendal are nearly equivalent, and
separate measurement and enfry of an isopotental is normeally not required.
For ion selectve electrodes used with samples and standards of varying
temperatures, it 15 first necessary to determine the isopotentgal.

Many ion selective ele ctrod= systems, 1n fact, do not \,X.hluh z ttue
isopotendal. In these cases, isotherms plotted with 2 series of staridards do

DOt Cross at 2 common isopozcnmal point, but rather produce-an isopotendal

SZilal
“erea.” If this isopotendal erea is a sufficiently small, an average value may
be entered and used 1o advantage by the meter wheneve T ME2SUISMENTS 478

Ll diody

(el

" being made over arange of more than a few degrees. For probes which

exhibit a broad vsopoML:ial arsz, 1s0pot tential correcdon is not passible, and

Aoy

mieasuremeants with these D"OD"S are always best performed 2t constant

fermperatnres.

If more than two sandardization pomLs are to be used, either with Blank or

Linecr Segments correction, isopotzndal comecton is inap ugcabla and wii

ve ignored by the meter,

To measure the isopoiental of a selective ion elecode system, perfom the
following steps:

1. Prepare a set of ion standards spanming t’ne '.inea: range of the elecode
Usually, three stafidards are surmefv for this purpose.

2. Place the meter in, the mV mode

3. With the standards held at 2 constant tzmpe rarure of rougnly 0t 16°C,
measure and record the temperature and elecrode outputin each stan-
dard.

4. Repeet the measursments at a temperaturs of roughly 60 to 75 °C {within

the permissable operadng range for the elecode sysiem).

5. Using semi-log graph peper, plot the concenaton of each sandard on
the loce:mr'uc axis versus its electrode ourput in millivoits (2t both
temperatures) on the linear axis,

(¢

Agvision D 03/32
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Fage 73

Drew lines connecting points at each temperaiure (ses figure below).

The two lines will intersect at the 2lecirode sysiem’s i130]
Read e millivolt value 2t this intersection end 1
isopotenitial point.

Figure 4. Isopotantial Flot

alactrsde
outpyt {mV)

200 -T’
T
L
L

150 =
L
L
L
T 10 ¢

160 + .
T l:c;c‘fntis( polnt
T : 2,67 2 107 moles/l, 150 mVv

A

507 Lo ¢
L
A
L

o L . ,

g 107 “

10
fon soncantration, males/l
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Stoichiometric

Equivalency

Units | |
For the direct reading, Lnown addidon (KA) or analate addidon (AA)
methods, the Model 50 simply expresses sample concentra ton in the same
units in which electode: sw.naacuz ation was performed. For example, if the

standard values entered were in ppm Na* or mg Ca™/L, sample results would
be computed and displayed in those respective units.

However, with known subtracton (KS) or analate subtraction (AS), the ion
of interest in the sample is rot the same as the species in the standard solu-
ton which will be mixed with each sample. Consequenty, when using one
of these rriodes, it is necessary 1o use 2 soec;J set of units, stoichiometric
equivalency units, when entering the valus of the standard soludon.

Stoichiomermic equivaléncy units take into detailed account the chemical
relationship between the standard species and the ion of interest in the
sample. For example, if ppm S7 in 2 sample is to be measured by adding
Ag* standard as 2’ known subtractor, the concentrzdon of the silver sranda;d
must ot be entered as its chermical equivelent in ppm S ?

For coavenient referencs, consider a Eaneral‘“d subtracion method employ-
ing z reaction between the ion of iinterest (I) in the sampie and a suitabls

subiractor spacies (S) in the standard solution:

+ § ===> IS

—

Were

n, = valence of subtractor species S
; ) r, = valence of jon of interest ]
M. = molecular weight of subtracior species S

L = molecular weight of ion of interest I

<
|

Tne following table mathemarcally relates desired sample units, in terms of
the ion of interest I, to the concentadon of the subactor species S,

Desired Sample Units Stoichiometric Equivalency Units
normality of I normality of S

Favision D 037322 .. .
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