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~ MODEL 389
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Insertion/Submersion
Sensor with integral cable

871A-2F-3 Sensor(usbwall ) 39 5<ty)
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acid neutral
pHO0 1 2 3 4 & 8 7 8 9 10 11 12 13 pH14

disfilled water (7.0)

milk (6.6)
coffee (b.0)
beer (4.4) 94 qulall pH ol La Badl
orange juice (3.7) milk =6.6
fruit vinegar (3.2) 3
cola beverages (2.8) (@bba ) clagpda pH
2.8 =¥l

0 914 O pH A ukd dad 7 gl

ACIDIC il guall dpiaalad A j3 pH ) (b dad 2aa3
. ALKALINE 458l da jay

High concentration  pH =0 (ACIDIC)
Low concentration pH =14 (ALKALINE)

The common pH scale extends from 0 (strong acid) to 14 (strong caustic), with 7 in the
middle representing pure water (neutral)
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The recommended pH range for aquaculture is 6.5 t0 9.0
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The electrode used produces an electrical signal
which the pH meter converts to a pH reading .

450

350 T
e Slope = 5916 mV/pH

250 T

150 -

50 - | i

-50  q 1 2 3 4 5 [ A 9 10 11 12 13 14

Electrode potential (my)

150 T
-250 A

-350 A =

-450
pH

The signal produced and measured is a voltage and since
voltage is a potential difference, two potentials are needed to
make a measurement

1. The sensing electrode provides a potential proportional to
the logarithm of the

hydrogen ion activity in the sample.

2. The reference electrode ideally provides a stable and
consistent potential

Independent of the activity of the sample.

For an ideal electrode the potential difference between the
reference and measuring electrode is OmV at pH 7.
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range pH H* concentration (mol/L) OH- concentration (mol/L)
0 1 0,00000000000001
1 0,1 0,0000000000001
2 0,01 0,000000000001
acid 3 0,001 0,00000000001
4 0,0001 0,0000000001
b 0,00001 0,000000001
6 0,000001 0,00000001
neutral 7 0,0000001 0,0000001
8 0,00000001 0,000001
9 0,000000001 0,00001
10 0,0000000001 0,0001
alkaline 11 0,00000000001 0,001
12 0,000000000001 0,01
13 0,0000000000001 0.1
14 0,00000000000001 ]

Antibiotics produced from molds are grown at a precise
PH. Incorrect pH can possibly produce a poison rather
than a medicine. Many pharmaceuticals must be
prepared using very close pH control.

438 Antibiotics 4 sadl cilalidaal) L) Jie 400 g4l cileliall b
a5 B pH A Uadl) dadll oY pH ) dad b 3Bal) asadl) Al
L8193 U e Yy o g z ) )
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¥ » 7
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Temperature compensation

With a two-point calibration, the pH transmitter is matched to both the zero point and
the slope (mV/pH) of the electrode.

A calibration of the zero point and the slope has to be done in order to compensate for
any deviations from the ideal values.

As mentioned before, these deviations may occur due to a non-ideal behaviour of the
different potential sources.
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A buffer solution with a pH value of 7.0 corresponds to the zero point of most glass
electrodes and is especially intended for the zero point calibration.

In most cases, buffer solutions of pH 4 or pH 10 (or 9.2) are recommended to adjust the
slope.

Zero point compensation (left) and slope compensation at T=25 °C (right)
A very important measurement in many liquid chemical processes (industrial,
pharmaceutical, manufacturing, food production, etc.) is that of pH: the measurement of
hydrogen ion concentration in a liquid solution.

A solution with a low pH value is called an "acid," while one with a high pH is called a
"caustic."

The common pH scale extends from 0 (strong acid) to 14 (strong caustic), with 7 in the
middle representing pure water (neutral):

The pH scale
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Figure 1. Slope of an 1deal electrode @ 25°C
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Transmitter Model : 873APH
Sensor Model : 871A-2F-3
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ANALYZER TYPE

ANALYZER MODEL—___ <
[ 873A T MEASUREMENT
pH Analyzer ]
MEASUREMENT VALUE.__ _ LEGEND UNITS
~ DISPLAY

DISPLAY (4-DIGITS

PLUS DECIMAL POINT) < mv __.__---f"‘
o 0 E‘D 3
To. 0.0.0.~

DUAL FUNCTIONKEY __| (7 Y (cani (" mv [ siope |
(PRESS/HOLD SHIFT AND | ——f—___

SINGLE FUNCTION KEY
(PRESS KEY OMNLY)

KEY FOR TOP FUNCTION. =

PRESS KEY ONLY FOR "

LOWER FUNCTION) \_Temp_J R AIm 1 JJ{ Next ) I\ )
(" S ol N o
" N caLo) [ setup ) [ '

Q:_Alrn 2 AN

Front Panel Display and Keypad
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Keypad Functions

Key Function

. Shift: Press and hold this key to actuate the green dual-function keys.
\_ Shift )

. Slope: Press/hold SHIFT and press this key to display the Nernst slope (mV/pH)

SlopeJ corrected to 25 °C; determined from the last 2-point calibration entered into the
= J analyzer.

Increment (A): Press this key to increase the display count. Each press increases the
value by one. Press and hold to increase the counrt ar a rate of approximarely one per
second. When 9 is reached, display goes to 0.

— Temp: Press this key to display the process temperature. This may be the actual
Temp

temperature or a manually set value as configured. The temperature is displayed as

L g with one decimal point which alternates with °C or °F as chosen.

Enter: Press this key to display the value or code of a setup entry. You can also use

.
| Enter this key to select a parameter or code by entering the value or code into memory.
S
PR mV: Press/hold Shift and press this key to display absolute mV value.
| Next: Press this key to select one of the four display digits similar to a cursor except
Next

thar it causes the digir to flicker. Also used to select the next entry choice of the setup
function.

Setup: Press/hold Shift and press this key to access the configuration entry function.
[ Setup
. Meas

Meas: Press this key at any time to return to Measure mode from other modes.

Cal Lo: Press/hold Shift and press this key to access the lower calibration function of

Cal Lﬂ the analyzer. (Shifts y-intercept or offset voltage).
Alm 2

Alm 2: Press this key to display and/or change the set point of Alarm 2.

g Cal Hi: Press/hold Shift and press this key to access the upper calibration function of
[ '} the analyzer. (Changes slope or gain of analyzer).
Alm 1

Alm 1: Press this key to display and/or change the set point of Alarm 1.

— NOTE
1. Pressing Next and A simultaneously allows you to step backward through the

Setup program or digit place movement. Note, however, that you cannot reverse
number count by this procedure.
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Analyzer Transmitter Juaill jlga ¢y clla 485
Foxboro Transmitter Model : 873APH

~,

MODEL BT3AFH-AIPFRE =T
[sT an

CERTSPEC g

REF NO 12345701

ORMGIN 2B0303

SUPPLY 120 vac 50/60 Hz
FOWER 10.2 WATTS MAX
FUSE 150 mh S.B.

CALIE 0-14 FH

CONFIG CD 100 OHM RTD

ALARM 2 WO,/RC SR 125 VAC
OUTPUT 4-20 MA

CULT DATA

FONBORD, B LS54 v,

Supply Voltages

Supply Frequency
Output Signal

Ambient Temperature Limits
Measurement Ranges

Temperature Measurement Range
Temperature Compensation Range
Relative Humidity Limits
Accuracy of Analyzer

Dimensions

Enclosure/Mou nting Options

2
¢
7

Data Label

Standard Specifications

A 120 Vac ) il aolaliad (s 5 Las
B 220Vac 873APH- BTP  Yia
C 240V ac ‘Eua
E 24Vac i Lli:udm " . ‘*

] 100V ac B 4 S 4y Jary Sl -

Power Supply = 220Vac
T AL -
Output Signal =0 : 10 Vdc

il i -

S0 or 60, +3 Hz

I 4 to20 mA isolated
T 0to 10V dc isolated
E 0 to 20 mA isolated

—25 to +55°C (=13 o +131°F)

-2 1w +16 pH

—17 to +199°C (D to 320°F)

-5 to +105°C (23 10 221°F)

5 to 95%, nu:rncondensing

+0.1% of upper range limit

Plastic Enclosure: 92(H) x 92(%W" x 183(L) mm
Metal Enclosure: 92(H) x 92(%W) x 259(L) mm
—P Plastic General Purpose/Panel Mount

—W Meral Field Mount/Panel Mount

-X Metal Field Mount/Surface Mount

-Y Metal Field Mount/Pipe Mount

-7 Metal Field Mount/Movable Surface Mount

Instruments with metal enclosure FNZ

(codes W, X, Y, and Z) only.
Temperature Class T6.
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Model : 871A 355N o i qulls 4dS

: Jha

Analyzer Transmitter Jiaill jlga ae ouS Al culiall Sensor gubead) i 35580
Sensor Model : 871A-2F-3 s g adl sa 8 <lid L,di, ciad LS 94 Model 873APH

MODEL CODE

Description
pH and ORP Sensor

Signal Conditioning (a)

Standard Configuration, Mo Preamplifier

Standard Configuration, Integral Preamplifier

Intelligent Configuration, No Preamplifier

Intelligent Configuration, Integral Preamplifier

Measuring Electrode and Material

pH, Flat Glass

ORP, Platinum

ORP Gold

Optional Integral Cable Selection

See Motes (c) and (d).

Monstandard Integral Cable Length to 15 m (50 ft); specify length (b){d)

Monstandard Integral Cable Length to 15 m (50 ft), specify length; select with 871A—2 Sensor only
Terminated in Connector Plug (e)(f}

Standard 3 m (10 ft) Integral Cable, select with 871A-2 Senszor only
Terminated in Connector Plug (e)(f)

Examples: 871A-2F-7; 871A-3F-3 (40 ft required).

Model
871A

A
-2
3

meam

(a) Aefer to Table 2 for compatibility with transmitiers and analyzers.
({b) Senzor assembly includes an integral 3 m (10 ff) intsgral cable with straight pin lugs.

{c) The -1 option is n longer used to add No. 6 spade lugs (standard termination is now straight pin lugs), but the selection is still offered
to users who have previously made, and still require, this selection. This selection is functionally equivalent to the previouely supplisd -1

option which had No. 6 spade lugs.
{d) Cptional Integral Cable Selections -1 and -3 may each be selected individually, or a5 a combination.
(&) Optional Integral Cable Selections -5 and -7 reguire a patch cord to mate to ransmitter'analyzer. See ACCESS0RIES section.
{f} Mot compatible with ball vahve assembly mountings.

Standard Configuration, Integral (s 2 ad 19 871A s (eubul) Jaagall & Jgandl b s 5 LaSy
Jokl 3l ll g« mhaa alajsrys pH U sa g ublll 29 58] £ 53 sasy F i ally Preamplifier

 Jna gl g
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