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evolved with the new color L CD display.’ Save benchispace:with dual channel * *

~++ The dual .channels Karl Fiseher moisture+measurement: [systemhas  further = »

simultaneous:measurement:and.simultaneous dlsplay

Dual Channel Simultaneous Measurement System (Patent Pending)

Simply add a titration unit to the basic CA-200/KF-200 to complete a dual channel
system. The 5.7-inch color LCD monitor shows the status of both channels at the

same time.

Evolution of the Dual Channel System
CA-200 KF-200

The dual channel system enables not only dual coulo-
metric systems but also coulometric-volumetric,
volumetric-volumetric or coulometric general titration
(GT-option). Vaporizers and back-titration burrettes
are also compatible with the dual channel system.

(An additional power supply is necessary when
connecting 2 vaporizers or 3 or more burrettes at one
time)

Vaporizers (VA-200/VA-230) can be installed on top
of the CA-200/KF-200 main unit or the additional
power supply which leads to small footprint.

Multi-language, 5.7-inch
Color LCD Monitor CA-200 KF-200

The 5.7-inch color LCD monitor offers a wide clear vision
of what is going on in the unit. The 2 channels are clearly
distinguished by different colors, and the current status
of each channel is also visualized by color differentiation.
The multi-language function enables operation in
English, French, Italian, Portuguese, Spanish, and Japa-
nese.
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ISO 760, 3839, 6296, 10336, 10337, 12937

(Karl Fischer Method)

— Conformity to the Various Official Testing Methods (Extract) N

ASTM D890, D1159,D1364,D1492, D1533,D2710, D3401, D4017, D4377, D4928,

D5460, D5530, D6304, D6869, D7375, EZ700, E1064

JIS KO113 General rules for methods of potentiometric, amperometric, coulometric,. and Karl-Fischer titrations
JIS KOO68 Test Methods for Water Content of Chemical Products

14th Edition of the Japanese Pharmacopoeia - General Tests: 31 Moisture Measurement Methods

TAN/TBN and Karl Fischer
CA-200 KF-200

Electrode Conditioning Function
(Patent Pending) CA-200 KF-200

By selecting the GT-option as the second channel,
TAN/TBN measurement by titration and moisture measure-
ment by Karl Fischer can be run in one unit.

Vial-compatible Vaporizer
VA-230 CA-200 KF-200

This vaporizer is compatible with 10-mL standard vials.
Measurement can be run by simply placing the sample in the
vial, and inserting the vial into the heater cell of the vapor-
izer. Usage of disposable
vials will eliminate laborious
vial cleaning steps. The
vaporizer can be placed on
top of the moisture meter
unit, and will not increase the
footprint.

Optional Dispense/
Dispose Unit CA-200 KF-200

Automatic reagent exchange for the KF-200 is realized
with this unit. Operation is possible from the moisture
meter or directly from the
optional unit. The additional unit
is compact and attached to the
stirrer module.

Bromine Index/Number Mode
CA-200 KF-200

Measurement of Bromine Index and Bromine Number,
parameters widely used in the petroleum industry, can be
measured by this system by simply selecting the appli-
cable measurement modes.

GLP Support Functions
(21CFR Part 11) CA-200 KF-200

Following functions are available to support GLP/GMP.

(1)User registration, password login, and user level authori
zation

(2)Reagent control (check of expiration date, etc.)

(8)Various hardware and measurement validation functions

*Also compatible with IQ/0Q installation

This function will automatically clean the detector electrode
before each measurement by an electric conditioning and
will remove any contaminants attached to the electrode.
Measurement will always be run with the optimal condition of
the electrode.

Store Data on USB Memory

CA-200 KF-200

Import and export of measurement results and parameter
settings can be done via USB memory. Measurement
results are saved in CSV format, so data can be managed
using Microsoft Excel®.
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' Standard Equipment Printer
CA-200 KF-200

The moisture meter is equipped with a thermal printer. A dot
impact printer may be added as an optional unit.

Stepped Temperature Control
(Patent No. 3284783) ca-200 KF-200

All vaporizers are equipped with a stepped temperature
control function. This makes it possible to easily determine
the optimal heating temperature of unknown samples.

‘ Fritless Cell, Single Reagent

CA-200

A new fritless cell is available, where the anode and cathode
chambers are not separated. A special single-use reagent is
used with this cell. Reagent exchange is easier since there
is only one reagent to change instead of the normal two.
Some samples may not be suited to be measured with this
cell and reagent.

Improved Accuracy with
Syringe-type Burrette KF-200

Measurement accuracy has been improved with the new
syringe burrette. Exchange of the burrette has also
become easier. Syringe size can be selected between
10ml and 25ml (standard is 10ml).
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The: Karl:Fischer method issthe absolute standard method for. moisture measure-
ment. Mitsubishi Chemical Group offers ‘complete support chn mOIsture meters

.

(CA-200/KE-200) :Karl Fisher reagents (Aquamlcron@’) and mlany years of‘experl-

ence with various applications.

he Proper: Instrument

Moisture Measurement

Moisture content in a substance (solid, liquid, or gas) is
expressed in ppm or % units. Although there are many
ways to measure moisture content, the Karl Fisher is one
of the best methods due to it’'s wide range of applicable
concentration and sample type. It is also an absolute value
measurement, which means that there is no need for
calibration. The Karl Fischer method is often used as the
verification/calibration tool for other moisture measuring
methods.

Instrument Selection
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What is the Karl Fisher Method?

The Karl Fisher method is named after the German chem-
ist Karl Fisher (1901-1958) who discovered this method.
The method quantifies moisture by using the fact that 1
mole of iodine reacts quantitatively with 1 mole of water.
Depending on the sample type and moisture concentra-
tion, coulometric and volumetric titration methods are
available.

For further details of the Karl Fisher method, please refer to the Aguamicron® catalog.

1% or more
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*& Some substances may not be applicable to the process flow shown above.

Comparison of Coulometric Titration and Volumetric Titration

Coulometric Titration Volumetric Titration
lodine generated by applying a current reacts Calculated from the volume of KF reagent used
Princiole with moisture, and the amount of iodine in the titration
P consumed by this reaction is calculated from
the quantity of electricity.
Reagents Anode solution, cathode solution KF reagent, dehydrated solvent
Suited for samples with low moisture content, Suitable for samples with high moisture content,
Characteristics measurements can be repeated using the same requires titer standardization, wide application range
anode solution by selecting the appropriate dehydrated solvent
Moisture ) 0.01 to 100 mg H=0 0.7 t0 999 mgH=20
(absolute quantity) (approx. several 10 ppm to 1%) (approx. several 100 ppm to several 10%)
Liquids, gases or solids (including powders)
SarEle Examples: Organic compounds, inorganic compounds, foods, pharmaceuticals, minerals, naturally-
P occurring substances (a moisture vaporization method is used for samples unable to be dissolved
in the anode solution or dehydrated solvent, and samples containing interfering reaction products)
Reagent AQUAMICRON AX and CXU or
(General type) AQUAMICRON FLS (fritless cell) AQUAMICRON SSZ and GEX

"
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The 2-channel:system offers numereus comblnatlons

Expand measurement options and capacity withott Ioosmg bench‘ Space:s

System Based on Coulometric Method (CA-200)

Fritress type
‘CAOEFS
‘CAOQESV for dispensor

Single channel : .)
A, Installed dimensions:

a Py 460(W) x 320(D) x 300(H) mm
- - Weight: 6 kg

Basic Type CAOEF p

Coulometric/General Titration

Coulometric/Coulometric Coulometric/Volumetric
GT-option

Combinati
OmbINations CAECCF CAECKF

Dual channels

Installed
dimensions 590(W) mm 7 kg 708(W) mm 10.5 kg 680(W) mm 10.5kg

Weight

System Based on Volumetric Method (KF-200)

Basic Type KFOEF Volumetric/Volumetric KFEKKF

/7~ Installed dimensions: e Installed dimensions: 826(W) mm
/A 587(W) x 320(D) x 350(H) mm AN Weight:14kg

Weight: 9.5 kg \

Single channel

M Small Dropper Bottle (for titer M O.5 ml Small Powder
Sampler CAM0O53

M Solid Sampler
standard measurement) KF1042 VASP

M Powder Sampler
(for Vaporizers) VAO3B6A

M Generated Liquid Tank (Clear) B Size A3 Titration Flask with
with Drain Port CAMGC5

Drain Port KFA305

CA-200, KF-200, VA-200

CA-200, KF-200 VA-200
* Large dropper bottle for samples
(CAMOS5?) also available.

M 915 Sampler Injector

M Powder Sampler (with cap)
with Spoon KF1014

M Straight Tube Sampler H ¢12 Stopper with Spoon M Microsample Injector
CAMO54 KF1013 CAMO6B0 CAMSS

-

CA-200, KF-200

CA-200, KF-200
3% Platinum sample boat sold
separately.

CA-200, KF-200, VA-200



A« wide range «of wvaporizers :are avallable to accommodate:varlous types of
samples, including’ plastics, foods, pharmaceuticals, morganlc salts lubricants,
types.of.chemlcals..

grease, oil; minerals,:.clay,metal .oxides; iron.ores: and varlous

Vaporizers

B VA-200 (Sample Boat Type)

Titration
cell

Heatin% Sample boat

oven Magnet

ke |

J(5‘-'0)

Auto loader

Purge valve
mechanism

Flow
rate
sensor

Drying tube Ll*li

D>

N
gas|

Flow rate control

valve

Various types of plastics, rubber, foods, pharmaceuticals,
inorganic salts and other powders and solid samples

Heating temperature | 70~300T

Heater Transparent electro-conductive glass
Sample size Upto10g

Measuring range = 5 ppm

Carrier gas Nitrogen gas, 0.1~0.5 I/min

Power supply AC100~120V 160VA/220~240V 740VA
Dimensions 303(W)X112(D)X131(H) mm

Weight 55 kg

B VA-210 (For Lubricants)

Lubricants, grease, tar

Hl VA-230 (Disposable Vial Type)

HVG-200

B VA-121 (High Temperatures)

Enables easy measurement using dispos-

able vials.
Various 1ty

pes of plastics, rubber, foods,

pharmaceuticals, inorganic salts and other
powders and solid samples

Heating
temperature

70~300C

Heater

Aluminum block heater B0WX2

Sample size

Vial volume:10ml

Measuring
range

= 30 ppm

Carrier gas

Nitrogen gas, 0.1~0.5 I/min

Power supply

AC100-120V, 140VA/ 220-240V, 280VA

Dimensions

300(W) x 135(D) x 220(H) mm

Weight

3.5kg

Ideal injector for propane, butane, and other
liquefied gases. A predefined amount of
LPG will be vaporized and injected into the
moisture meter.

Applicable
gases

Propane, Butane, other liquefied gases
*Up to 5 different gas factors can be set

Injection rate

100 to 600mI/min

Injection volume

1 to 99L

Heater
temperature

40 to 90T

Power supply

AC100-120V, 40VA
AC220-240V, 20VA

Dimensions

150(W)Xx350(D)x270(H) mm

Weight

6 kg

l VA-122 (High/Low Temperatures)

Enables measurement of ancillary moisture. Iron ore,

Heating temperature | 70~199°C

Heater Transparent electro-conductive glass Iron ore, clay, metal oxides, inorganic salts Clay, Welding rods, metal oxides, inorganic salts
Samplesize |Upto50g Heating temperatue| 250~ 1000°C Heating temperature| 70~300C, 250~1,000T
Measuring >5 Heater Electric Furnace(Kanthal wire)800W  Heater Electric Furnace

range =9 Ppm Sample size |Up to 10 g (using quartz boat) Sample size |Up to 10 g (using quartz boat)
Carrier gas Nitrogen gas, 0.1~0.5 |/min Carrier gas  |Nitrogen gas, 0.1~0.5 |I/min Carrier gas | Nitrogen gas, 0.1~0.5 I/min

Power supply |AC100-120V, 160VA/ 220-240V, 740VA  Power supply | AC100V, 1500VA Power supply| AC100/120/220/240V, 1900VA
Dimensions  |120(W)x220(D)x230(H) mm Dimensions | 420(W)x260(D)x240(H) mm Dimensions | 690(W)x290(D)x410(H) mm

Weight 3 kg Weight 15.5kg Weight 20 kg

VA-121 and VA-122 do not have CE marking.



Convenlent data

Autosamplers and
Vaporizers

B VA-236S
Automatic and consecutive measurements up to 33 samples (vials). Carrier gas
= is controlled by a mass flow controller, realizing a stable flow rate regardless of the
Iﬁ gas pressure.
Plastics, rubbers, food products, medical products, inorganic salts, powders, and
< other solid samples can be measured. Certain oil samples can also be measured
=1 using a special needle.

| Heating temperature | 70~300C
Gas flow 0 to 500mlI/min (set from moisture meter)
Carrier gas Nitrogen gas, <0.01% moaisture
Carrier control Mass flow controller
Vials (10ml) Total 36, including purge vials
Sample size <10g and <2.5ml in volume (solids) <5ml (ails)
Power supply AC100-120V, 200VA /AC220-240V, 250VA
&y Dimensions 370(W) x 560(D) x 400(H) mm
Weight 18kg

Hl AML-200 Automatic Liquid Sampling System

= Up to 50 liquid samples can be measured automatically with a coulometric Karl Fisher
2 system. Applicable to various types of liquids.
,‘- 1 W ASC-250L (Auto Sample Changer)
. -
H WIP-200 (Injection Unit) Injection | Sestght micrsytinge
Sample type| Liquid Sample vessel| Vial with septum (2, 4, 6ml)
Operating 3 K Sample vial |Up to 50
[ temperature 10 to 35C (No fluctuation) Measuring Vil with septum 28m)
Power supply | AC100/115/230/240V, 50/60Hz, 1VA ~ bottle
Dimensions | IP-200: g’l,%?gu””g 0to 5 times
127(W) x 150(D) x 150(H) mm Operating
Table: temperature| 10 t0 35T (No fluctuation)
_ 495(W) x 320(D) x T80(H) MM power supply |AC100/115/230/240V, 50/60Hz, 180VA
Weight IP-200: 1.7kg Dimensions |460(W) x 320(D) x 470(H) mm
Table: 3.7kg Weight 16kg
Software
H Control Software TM-200FDA Hl Data Collection Software
Compatible with 21 CFR Part11 Datacome DC-100
21 CFR Part 11 is a guideline from the FDA (U.S. Food By connecting a PC to CA-200/KF-200 via
and Drug Administration) concerning electronic records RS-232C cable and using the DC-100 software,
and electronic signatures. TM-200FDA is a control measurement data can be exported directly to a
software for CA-200/KF-200 which complies with the Microsoft® Excel® file or saved in CSV format.

requirements of the 21 CFR Part 11.
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Coulometric Moisture Meter
Model CA-200 Specifications

Measurement Coulometric Karl Fischer titration,
e 2-channel simultaneous measurement (option)
Control method | Constant current pulse time control
Detectionmethod | Constant current polarization potential difference
Electrolysis current | 430 mA
Titration rate Avg. 2.2 mgH20/min (36 gH20/sec)
Background Automatic correction, constant display.
background display at start of measurement
Measuring range| 10 g to 100 mg H20
Detection sensitivity| 0.1 ug H20
Accuracy Up to 0.3% RSD at 1 mg or more (n=10)
Stirring method |  Magnetic stirrer
Titration cell Volume: 150 mi
Display 5.7-inch color liquid crystal monitor
Calculation functions| -~ Calculation of concentration, statistical calculation, recalculation
Printer Built-in thermal printer
Veporizer Temperature range of VA-200, VA-210 or VA-236S,
?upﬁégggg (stepped temperature control available for each vaporizer)
External I/0 Electronic balance : Automatic weight input
USB memory port : Storage of measurement results,
import/export of settings
Computer: RS-232C interface (option)
ﬁ%ﬂ:ggg' GLP support function, help function, detection electrode conditioning
Opgrating Temperature: 5-40T
EmEAmE: Relative humidity: Up to 85% with no condensation of moisture
Power supply AC100-120 V, 220-240 V, 50/60 Hz
Power consumption| AC100-120V, 80 VA; 220-240 V. 310 VA
External Main unit: Approx. 330(W)x320(D) X 148(H) mm
dimensions Stirrer: Approx. 120(W)x 180(D)x 148(H) mm
Weight Main unit: Approx. 5 kg
Stirrer: Approx. 1 kg

@ Liquid Dispenser and
Disposal Unit CAESD*

Volumetric Moisture Meter
Model KF-200 Specifications

Measurement
method

Volumetric Karl Fischer titration,
2-channel simultaneous measurement (option)

Control method

Detection voltage proportional control

Detection method

Constant current polarization potential difference

Measuring range

0.1-999 mg H20

Stirring method

Magnetic stirrer

Titration flask

Volume: 150 ml

Display 5.7-inch color liquid crystal monitor
Calculation functions | Calculation of concentration, statistical calculation, recalculation
Printer Built-in thermal printer
Vaporti_zeé Temperature range of VA-200, VA-210 or VA-236S,
operatin,
functions (stepped temperature control available for each vaporizer)
Syringe type
Burette .
Volume: 10 ml (option: 25 ml)
Discharge rate: ml/1.5 sec, aspiration rate: ml/1.5 sec
Accuracy: £0.02 ml (10 ml syringe)
Electronic balance: Automatic weight input
External I/0

USB memory port: Storage of measurement results,
import/export of settings
Computer: RS-232C interface (option)

Additional functions

GLP support function, help function, detection electrode conditioning

Operating Temperature: 15-40° C

nvironmen
environment Relative humidity: Up to 85% with no condensation of moisture
Power supply AC100-120V, 220-240 V, 50/60 Hz

Power consumption

AC100-120V, 80 VA; 220-240 V, 310 VA

External Main unit: Approx. 330(W) x320(D) X 148(H) mm
dimensions | irrer: Approx. 120(W)x 180(D)X 148(H) mm

KF burette: Approx. 108(W)X320(D)x275(H) mm
Weight Main unit: Approx. 5 kg

Stirrer: Approx. 1 kg
KF burette: Approx. 3.5 kg

@ Additional Power Supply Unit CAEPWA

@ Second Channel Option for Coulometric
CAECAZ
(Stirrer Unit and Titration Cell set)

@ Second Channel Option for Single-
Volumetric CAEKSZ
(Stirrer Unit, One Burette Unit and
Titration Cell set)

External
dimensions

Approx. 310(W) X 170(D) X 150(H)mm

@ Second Channel Option for Double-
Volumetric CAEKDZ

Weight

Approx. 3 kg

(Stirrer Unit, Two Burette Units and

When Expanding Burette

Titration Cell set)

Burette
expansion
function

Max. 2 burettes

Power
consumption

AC100-120V, 80 VA
AC220-240V, 310 VA

When Expanding Vaporizer

Max. 1 unit

External VA
B ONE Approx. 90(W)Xx 120(D)X80(H)mm fexpansion
Weight Approx. 708g i
3% can be used with fritless cell. Power
consumption

Varies according to vaporizer used
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