1509001 SPECIFCATION SHEET

FLUORIDE ION MONITORS Models: FBM-100A (Panel Mounting)
FBM-160 (Field Mounting)

The Models FBM-100A and FBM-160 provide fast and
continuous detection of free fluoride ion concentration in

water. They are widely used for monitoring water treatment ~
processes and effluent from wastewater plants. They are also
used in the semiconductor industry to monitor “washed-water”

from plants that use hydrogen fluoride. The Model FBM-100A me/L
is suitable for panel mounting while the Model FBM-160 is "
designed for outdoor, field mounting. These instuments also
feature an optional water jet cleaner for the ion electrode.

The measurement method differs from the more complex JIS .M
K 0102 specified method. It has the advantage of being a
much simpler method. However, this measurement method .

can be influenced by wide pH and temperature variations
Model FBM-100A

mv

of the sample. Please refer to the paragraph describing
“Sample Conditions” to decide on suitability for your particular
application.

Features

® Fast response time: for a sample containing 2mg/L
fluoride ions, an alarm will be generated within 30 seconds
at 90% response.

® Low, middle and high ranges available as standard (0~20,
0~200. 0~2000 mg/L).

® 4 alarm outputs available. These can be configured based
on user’s requirements such as concentration alarms,
instrument error, under cleaning, etc.. Concentration
alarms are adjustable for delay time and band width.

® Control outputs (100 VAC) are available for external
electrode cleaners such as water-jet cleaner.

® Output for sample temperature measurement is available
(Model FBM-160).

® RS-232C output signal for measured concentration,
sample temperature, concentration alarms etc. is available
as an option. Model FBM-160

Typical System Configuration

® Panel Mounting

<FIELD > l < INSTRUMENT ROOM >
1

i Uy FBM-100A --
Electrode Lead J il — Output Signal I—_ —_I
Sensor HC (5mlength) =~ Y (Max 100m Length ) _m-’ ! Receiving !
= evice
Cleaning l ¢ 4 l___ _J
System l
L Power Supply for Cleaner l I ONOFF Alarm Contact Signals (4 Available)

(100 V only) ]
) Power Supply, AC 90~264V

® Field Installation <FIELD > <&= | =& < INSTRUMENT ROOM >
FBM-160
! [ 1]
Electrode Lead 8 Output Signal -Recelvlng !
& . I Device I
Sensor HC (5m or 10m Length ) ) DC 4~20mA
Cleaning o i ) .
System Alarm Cont?ct Signals l_Alarm—l
(4 Available) 1 Receiving !
Power Supply for Cleaner ON-OFF I_De‘“ce
(100 V only) -_J
< Power Supply AC 90~264V
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Common Specifications

Model Codes:

Measurement Method:
Display:
Measurement Ranges:

Output Signal:

Output Range:

Sample Temperature:

Digital Output Signal
(Option):

Contact Switching Outputs:

FBM-100A (panel mounting)
FBM-160 (outdoor, field mounting)

Fluoride lon Selective Electrode
Digital, LCD type

0.0~99.9 mg/L, 0~999 mg/L or 0~9990
mg/L

4~20mA DC, isolated, 650 Ohm Load

Adjustable within measurement range
(minimum 1/10 F.S.). Factory settings:
0.0~20 mg/L, 0~200 mg/L, 0~2000
mg/L.

0~50 deg C

RS232C, Asynchronous, half duplex,
9600 Baud. Data transmitted includes
ion concentration, electrode signal,
sample temperature, concentration
alarms, under maintenance, under
cleaning, instrument fault status etc..

4 outputs available (normally open
contacts). Select from high limit,

low limit, under cleaning, under
maintenance, meter error (factory
setting is OFF). Delay times and band
width are adjustable for the high and
low limit alarms. Contact rating: 250
VAC, 3A, or 30VDC, 3A.

NOTE: One set of contacts on the
Model FBM-160 is normally closed
when de-energized. It is possible to
use this contact as a power fail alarm
output signal.

Individual Specifications

Cleaning System Control

Outputs:

Temp Compensation:

Performance:

Self Diagnostics:

Operating Power:

Power Consumption:

Internal timer provides 100VAC, 2A
output to drive cleaning system such
as water jet cleaner at pre-set intervals.
Cleaning cycle adjustable between
0.1~48.0. Cleaning duration adjustable
between 1~999 secs. Cleaning pulse
adjustable between 1~19 times.
Standby time after completion of
cleaning adjustable from 0.0 to 99.9
minutes.

Fluoride ion electrode is corrected
using Nernst equation (within 0~40 deg
C of sample temperature).

Linearity: within +/-8% FS (excluding
sensor) within +/-30% FS (with sensor)
Repeatability: within +/-5% FS
(excluding sensor) within +/-30% FS
(with sensor)

Response time: (90%): within 15
seconds (excluding sensor) within 60
seconds (with sensor)

Calibration Error: Displays EO~5
Temperature Sensor Error: Displays
E-12

Memory Error: Displays E-20/21
Burn out or error signal is output

90~264 VAC, 50/60 Hz

Approx. 10VA (FBM-100A)
Approx. 11VA (FBM-160)

FBM-100A

FBM-160

Installation

Panel mounting
(panel cut-out : 92 x 92 mm )

Outdoor, filed installation
(50A pipe, wall or rack mounting)

External dimensions

96(w) x 96(h) x 90(d) mm

181(w) x 180(h) x 95(d) mm

Enclosure Rating

Indoor installation type (IP-30)

Outdoor installation type, dust and splash proof
(IP-65)

Materials of construction

Main body: Aluminium
Display: Polyester

Main body: Aluminium die cast
Display: Polyester

Surface finish

Display: Pale Yellow

Main body: Metallic silver

Cable entry

Not applicable

G1/2 x 6 (with 6~12mm diameter cable gland)

Ambient Temp and humidity

-10~50 deg C
90% RH or less (no condensation)

-20~55deg C
95% RH or less (no condensation)

Weight

Approx. 0.5 kg

Approx. 2 kg

Water Temp output signal

Not applicable

Adjustable in 10 deg C widths with 1 deg C units.
Factory setting 0.0~50.0 degC

Principle of Operation

The fluoride ion selective

electrode generates an electromotive

force corresponding to the fluoride ion concentration in water. The
relationship between the concentration and the electromotive force

is logarithmically linear as shown in the diagram to the right.

instrument, calibrated with

The
standard solution, can determine the

fluoride ion concentration of the sample by just immersing the

electrode into the sample.

Electrode potential (mV)

160

100

40

r

— O

L ! J
0.2 2 20

Fluoride ion concentration (mg/L)

Electrode Potential vs Fluoride lon Concentration

Models FBM-100A, FBM-160 - Fluoride lon Monitors - Issue FBM-100A/160-090320

Page 2



Sample Conditions
Sample pH:
Note 1)

Sample Temperature:
(see Note 2)

Sample Conductivity:
greater

Flow velocity: 0.01~0.2 m/s

Coexisting components: Low values of calcium, aluminium,
iron etc. (see Note 3)

NOTE 1:

This instrument cannot detect fluoride under sample
conditions of pH 4 or less because HF exists as molecules

To be stable within ph4~9 (see
To be stable within 0~40 deg C

50 mS/m (500 microS/cm) or

NOTE 2:

Calcium salts present in the sample dissolve in greater
qualities with increasing sample temperatures causing a
positive interference on measurement result. The sample

temperature should be kept as stable as possible and kept

NOTES:

below 40 degC in order to avoid maintenance troubles.

Calcium, aluminium, iron, etc. can combine with fluoride to

form compounds that are different from fluoride ions and
cannot therefore be detected by this instrument. Under these

circumstances, the measured value would be different to that
obtained from the conventional JIS measurement method.

(not ionized) under these condition. For samples of pH 9 or method).
above, the influence from OH- ions increases and influences

the measurement. Also for large variations in
conditions change and it may change compou

pH, the fluoride
nds that cannot

be detected. For reliable measurement, the pH value should

be kept as stable as possible.

Terminal Connections

® Electrode Connection via Junction Box (FBM-100A)

Electrode Lead Junction Box

Electrode Cable
Transmitter

,__:_".é ——{ 1 G) 70 |+ Measurement Output Signal
~12 2 R) 71 |~ 4~20mA, Max 650 Ohm Load
3 3 (A) E
4 2 14 (A) ]
5 5 e ———— == i F1E5) 101+ . )
\/ 1= Cleaning In Progress Signal
. E—J ]
g(l) 3: Power Supply for Cleaner
Earth Rs.032c - [EDIL (100 VAC, 2A)
Opti [ SD |2 90 | —— Power Supply Input
(Option) SG 13 o1 I
= (90~264 VAC, 50/60 Hz )

Electrode Holder

Alarm Terminals  D-Type Earth/Ground

® Direct Electrode Connection to Transmitter (FBM-160)

Electrode Lead .
Transmitter

- * Alarm Terminals

Electrode Holder

= (G) 70 i+ Measurement Output Signal

r ~[2R] 71 |=p———4~20mA, Max 650 Ohm Load
| 3(A) E

1 [y Spm——— 4(A) Sample Temp. Output Signal
! U 5(5E) S 4~20mA, Max 650 Ohm Load
: ] t (Not Available with FBM-100A)
i

: E Cleaning In Progress Signal

i RS-232C I: g_g.é_ 1 3:

: (Option) SG [3 80 Power Supply for Cleaner

: 81 (100 VAC, 2A)

{ 90 | | Power Supply Input

i 81 i I (90~264 VAC, 50/60 Hz )

1 3

]

| E

1

1
Lt

D-Type Earth/Ground

* Alarm Terminals Details
Total Four Circuits Available

transmitter.

[Rlsel Bleal Blaolaclid sl

Contact rating: 250 VAC, 3A, or 30 VDC, 3A.
Available Functions: high limit, low limit, under
cleaning, under maintenance,
meter error .

The conventional JIS method measures total fluoride
(including the above mentioned compounds by distillation

NOTE: Terminal 38(NC) is
only available with FBM-160
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Dimensions

(Units: mm)

® FBM-100A Panel Mounting

120

= {100 "
9258

92%%%

Instrument Panel

90£5.5
. 96
§ g 8.5
g | I
wo ;
8 )] <
E= T
BO0ON
2 f
. . 1
Panel Cut-out Dimensions / | / / Connection Terminals
Panel Fi Case
Transmitter Keypad anel Frame  Mounting Terminal Cover
Bracket

® FBM-160 Pole Mounting

181
an 164 95 '\T\_)
|
- '
(] e o 1 Display
— H—
® Transmitter|
[ | = ¥ Keypad S
(ole) [} -
- & !
B{ —4 miwm e n] 1
o
E {
Cable Entry Ports NN
Type 50A Pipe

Cable Entry Ports for
6~12mm Diameter
Cables (Qty=6)

Earth/Ground

Display Configuration

® FBM-160 Wall or Rack Mounting

181
an 164
(41) [ 82 [ 41 = 95 20)
[
3 E
B Sun Shafle
Mounting F(
e Holes
- Hi——t—1Display
S| as
- Oo i %E\Transmilter
@ Keypad
®
®
8 wn mun s e o ninn wm ]
™
&
Cable Entry Ports/ AL
4—95.8 §
104 s

Cable Entry Ports for
6~12mm Diameter
Cables (Qty=6)

Standby Main
Calibration Display Display Display
/ mg/L Units Indicator
Increase Indicator
\
N
Increase - Decrease Stable Indicator \€T~BY ' ’ ' ' '-’ mg/L
Markings AL o= ’-' ’-' ’-' ’- %
Decrease Indicator « ZERY o 'SR o WY o -’ mv Percent Indicator

OouT 12 WA!T
ALARM 12

mV Indicator

Out Indicator

/

Alarm
Indicator

ST \

Wait Indicator

Temperature Units
Sub Display P
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Product Codes

FBM1OOA-O-QDD
Output (4~20mA) Range

<om>

Custom Specification *1
RS-232C Output *2

- Not Included

-+ Equipped

‘Markings

-+ Standard (Japanese Language)
- English Language

Custom Specification

*1

For “Custom Spec”, please specify 1/10 of Full Scale or greater for
measurement display range for each range (examples 0-10 mg/L, 0-
500 mg/L, 0-100 mg/L, 0-5000 mg/L).

*2

The RS232C output includes the following as well as ion concentration
and water temperature: high limit alarm, high-high limit alarm, under
maintenance, under cleaning, instrument malfunction etc..

0.0~20.0 mg/L (Display range is 0.0~99.9 mg/L)
++++ 0~200 mg/L (Display range is 0.0~999 mg/L)
*+ 0.0~2000 mg/L (Display range is 0.0~9990 mg/L)

FBM160-0—I;IDEIL']

AR

Options

*1

Concentration Output (4~20mA) Range
0.0~20.0 mg/L (Display range is 0.0~99.9 mg/L)
0~200 mg/L (Display range is 0.0~999 mg/L)

** 0.0~2000 mg/L (Display range is 0.0~9990 mg/L)

Custom Specification

Water Temp. Output (4~20mA) Range
0~50 deg C (Display range is 0~50 deg C)
Custom Specification *1

RS-232C Output *2

Not Included

Equipped

Mounting Brackets

For 50A Pipe Mounting

For Wall of Rack Mounting

Cable Entry

With Cable Glands (G'/> Screw Fitting)
With /2 Inch NPT Adapters

Hood (Sun Shade)

Not Included

+ Included

:Markings
Standard (Japanese Language)
English Language

For “Custom Spec”, please specify 1/10 of Full Scale or greater for
measurement display range for each range (examples 0-10 mg/L, 0-50
mg/L, 0-100 mg/L, 0-30 degC).
*2

The RS232C output includes the following as well as ion concentration
and water temperature:
high limit alarm, high-high limit alarm, under maintenance, under

® RS-232C Output

If RS-232C is selected as “Equipped” then digital data
including status alarms etc. is available for download to PC or
other RS232C peripheral device.

RS-232C Terminal Connections

Terminal No Signal Symbol Description Direction
1 RD (RXD) Receive Input
2 SD (SXD) Transmit Output
3 SG Ground

cleaning, instrument malfunction etc..

Connector
(D-Sub, 9 Pin, Female) RS-232C
Terminals
10
SD(TXD) | 3 o —0 2 | SD(TXD)
4 0 —0 3 | SG
SG 5 O
e Measuring Instrument
7 O—-:l
8 O * The following pins are shorted
90 at the PC side:
4-6,7-8
Personal (When using exclusive
Computer connecting cable supplied by

DKK-TOA)

RS-232C Cable Pin Assignment

Alarm 4 .....ON: 1/ OFF:0
Alarm 3 .....ON: 1/ OFF:0
Alarm 2 .....ON: 1/ OFF:0
Alarm 1 ... ON: 1/OFF:0
Error .....ERROR: 1/ NORMAL :0

Under Maintenance.....Setting or Calibration Mode: 1 / Measurement Mode :0

Under Cleaning.....Cleaning Mode: 1/ Not Cleaning Mode :0

|

Lsl . Jofo] [af [ofs]2]s] Ja] JoJo]s] [4] [o]
Distinguish ~ Fluoride lon Electrode Sample Condition
Code Concentration Potential Temperature Flag
Data Data Data

RS-232C Data Protocol

® FBM-160 Hood (Sun Shade)

Recommended if FBM-160 is installed outdoors in direct

sunlight.

Material: 304 Series Stainless Steel
Installation: 50A Pipe Mounting
Code No.: 7049930K

o[ o1 To[e]o]

End

Code

]

(RS R R R TR
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Fluoride lon Electrode
® Construction and Specifications

The electrode comprises a main body made from epoxy resin
with a fluoride resin junction and a replaceable electrode chip.
The electrode chip includes a sensor membrane (fluoride
Lanthanum) and body (epoxy resin). The sensor has a
polyethylene guard. This design allows the electrode chip
to be easily replaced (for example when membrane quality
degrades) without having to change the complete sensor
assembly.

ELCP-81-[ ]F
Fluoride Lanthanum
0.1~10000 mg/LF-
-10to 50 deg C
-5~40deg C
0~ 0.2 Mpa
Silver/ Silver Chloride
Gel KCL (non supply type)

Epoxy resin, 4 fluoride ethylene
resin, fluoride gum, Delrin

EL 7208L

Product Name

Sensor Membrane

Measurement Range

Allowable Temp. Range

Operating Temperatures

Operating Pressures

Inner Electrode

Reference Inner Solution

Junction Materials

Replaceable Electrode Chip

Electrode Holder Dimensions

@28

Electrode Lead

R3/4 —p=

R3/4 —™i

Inner Electrode\:
Inner Gel Solution
Temperature Sensor/‘
By

Teflon Junction —

152455

b

Electrode Chip —

Replaceable Chip

Gasket Inner Electrode

Inner Solution

Fluoride
Lanthanum

lol!.Sl

$20

(Units: mm)
® Immersion Type with Water Jet Cleaner JHCP-7E
. Tube A for One Touch
® Immersion Type HC-D70C / D76 Cleaning Water Connection Tube B for . =
- Cleaning Water Transmitter.
(Resin) N =2
oy p—— il]
L
Holder ]
Clamp
Holder
Electrode Lead Main Body, Mounting
7 5m or 10m Adapter " Pole
Body
Solenoid Valve, (L55£10
o] Support 2 Tub =1
« | ube -+ .
H Bracket\u § Connection| §I Terminal Box
il E Saddle
) @ = S =
] 022 115£10 L Cable Entry
Electrodle 2 Cleaning Water Port
lI%/Ia:jln - ) Holder Connection Port
o ]
Y Cleaning Guide
Nozzle
Electrode
] / \ / \
Chip 4N LA
Tube Afor/
Cleaning Water 85+5.5

® Flow-Through Type HC-D82
(316 Stainless Steel)

| Electrode Lead
Flange
Sample Out Nut T4 Electrode
+ .
=3 o HE
5 b
w| v
4 Yy i
ol “He i iz
: ase -
4-9l5 i‘ \ e
Q
O
- 110%5.5
Flan
=N ge
= 1
d T
95
t @70
4-@l5
Sample

® Flow-Through Type HC-D86
(Resin)

Flange

. 8
Electrode Lead
L
1

-t Electrodg
i
Sample Out =—
o - \Nut
| o 2 Mt «
——'L-Ji i Case §
i b 3
v ~

4-15

160:+5.5

r‘(22

16,
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Electrode Holder Product Codes

Immersion Type
HC-D70C (PVC)
HC-D70F (PVDF)
HC-D76 (PP)
HCD70C-2-0000000

HCD70F -2-0000000
HCD76 -2-DICICICICIC]

Holder Length *1
0.5m
=+ 1.0m
o caes 20m

wefarasaece 25m
voforcanvan 30m
B i Custom Specification
Applicable Electrode
O gdfodedennn. None
Golegorfregefreen Fluoride lon ELCP-81
Electrode Lead Length
Y ST None
-+ 5m (Max Holder Length: 2m)
+10m
Custom Specification
Holder Guide Assy *2
% R None

s+ For JHCP-7E, RHCP-7E
For General Use
Protection Pipe *3
None
.-+ For JHCP-7C

For General Use
.Markings
Qfrrreeee Japanese Language (Standard)
T ofeeeeeees English Language
9 ferenneee Custom Specification
— ‘Official Certification
[ T None

OO HEWN -

<ZxXO

o ® >

= O

*1
Recommended maximum holder length for HC-D76 is 3m.

*2

Required when combining with cleaner and /or mounting bracket

for ZN-7.

*3

Ensure that you select the holder guide assembly and protection

pipe for the same type of cleaner.

NOTE:
Operating temperatures for each holder are given below.

However, please note that maximum allowable temperature also

depends on type of electrode combined with the holder.

Model Temperature Range
HC-D70C -5~60deg C
HC-D70F -5~95deg C
HC-D76 -5~80degC
Model Replaceable Chip Temperature Range
ELCP-81 7208L -5~40deg C
Spare Parts:

Fluoride ion standard sol., F~ 1000mg/L 500mL (p/n 143F077)
lon strength adjustment tablet, pH5~AB 500mL (p/n 143A053)

HC-D82 Flow Through Type (316 Stainless Steel)

HCD82-0-QD

Process Connections

1. Rc 1/2

2 -+ 15A JIST0K RF

35 -+ 25A JIS10K RF

9- Custom Specification
Markings

Accecernniniiiniin, Japanese Language (Standard)

* English Language
Z .................................... CUStOm Specification

Electrode to be combined needs to be ordered separately.
ELCP81-0-[ IF
Applicable pressure: 0~0.2 MPa

HC-D86 Flow Through Type (Resin)
HCD86-1~E;]EID

Materials
T oo, Polypropylene (PP)

Tr T X3 PVC
[+ T3 5 T Custom Specification
Process Connections
Rc 1/2
15A JIS10K RF
25A JIS10K RF
Custom Specification
Markings
Japanese Language (Standard)
-English Language
Custom Specification

Electrode to be combined needs to be ordered separately.
ELCP81-0-[ IF
Applicable pressure: 0~0.15 MPa

JHCP-7E Immersion Type with Water Jet Cleaning System
JHCP7E-0-CI01001010100]
_q E”—j Power Supply *

7 YCI ERT (2N ZET PN PO% PR PROPPPRPPRN 100V, 50/60 Hz
Wetted Materials
Todobodobodbs 316 Stainless Steel (Standard)
2 EY CUT) TEY IR YO P e 316'_ StainleSS Stee| (Standard)
Combined Holder (separate Order Not Required)
None

- Polypropylene Holder (HC-D76)
2 [ P I S S P Clear PVC Holder (HC_D70C)
Holder Length
0.5m
1.0m
1.5m
2.0m
2.5m
3.0m
Applicable Electrode
None

- Fluoride lon ELCP-81
L R TLII Custom Specification

Electrode Lead Length
None
5m (Max Holder Length: 2m)
10m
Custom Specification
Markings
O reveemeenees Japanese Language (Standard)
b B TETTT PPN English Language
————— Official Certification

Y B WN -

oo

< X0

* Power for the cleaning system is provided through the
transmitter. When operating with power supplies other than
100V, a step down transformer must be separately purchased
(Model ZP, 35VA).
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Installation Examples

Support Bracket
ZN-7

Lengths: 0.5
1.5m

Electrode Holder

Lengths:1.0
2.0m

Holder
Lengths: 0.5

2.0m

AAlways read the instruction manual before operation.

Length as per q
Electrode Holder | ¢
Hi
| !
'

N

Electrode Lead (6mm
Dia). Tie up in a bundle
to prevent snagging.

W\ /

«

Loose Flange
ZFL-11 (PVC)

FBM-160
Transmitter

Mounting
Bracket

/ZCD-I
Holder
Power Cable Lengths:0.5
®8) 1.5m R
Signal Cable e
(8) -l
L
. "'n
s -,
Letd
o
vel.
.00
Mounting
Bracket
Mounting

Bracket
ZC-2
(SUS304)

50A JIS 10K FF
g Electrode Holder
oH ot Lengths: —T
Electrode ooy %0
Holder ——11 U e 3.0m
e
vy
‘ \ ot
FIUé)Izgterolgz . !0 SupportBracket ___1
Holder (ZN_-7
Lengths.1§5 B
2.5m
Holder
Lengths: 0.5~2.0m
qg;»
~TT- -
< -

-

-

herein are subject to change without notice.

Mounting
Pole
ZB-1

Due to continuous product improvement, specifications contained

International Operations:
DKK-TOA Corporation

29-10, 1-Chome, Takadanobaba, Shinjuku-ku, Tokyo 169-8648 Japan

Tel: +81-(0)3-3202-0225 Fax: +81-(0)3-3202-5685

Representative Office (Europe):
DKK-TOA European Representative

St. Johns Innovation Centre, Cowley Rd., Cambridge CB4 OWS UK.

Tel : +44 (0)1223-526471 Fax : +44 (0)1223-709239

www.dkktoa.net www.toadkk.co.jp

Local Representative:

Models FBM-100A, FBM-160 - Fluoride lon Monitors - Issue FBM-100A/160-090320

Page 8



