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1 About the Instruction Manual
1 About the Instruction Manual
This instruction manual informs you about the instal-
lation and the safe handling and use of the product.

Pay special attention to the safety instructions and 
warnings in the manual and on the product. The in-
struction manual is a part of the product. Keep this 
instruction manual for the complete working life of 
the product and make sure that it is easily accessi-
ble to all people involved with the product. If you re-
ceive any additions or revisions to this instruction 
manual from Anton Paar, these must be treated as 
part of the instruction manual. Conventions for safe-
ty messages: 

TIP: Tip gives extra information about the situation 
at hand.

Typographical Conventions

The following typographical conventions are used in 
this instruction manual.

 

DANGER

Danger indicates a hazardous situation 
which, if not avoided, will result in 
death or serious injury.

 

WARNING

Warning indicates a hazardous situa-
tion which, if not avoided, could result 
in death or serious injury.

 

CAUTION

Caution indicates a hazardous situa-
tion which, if not avoided, could result 
in minor or moderate injury.

NOTICE

Notice indicates a situation which, if not avoided, 
could result in damage to property.

Table 1-1: Conventions

Convention Description

<Key> The names of keys 
and buttons are written 
inside angle brackets.

„Menu Level 1 > Menu 
Level 2"

Menu path are written 
inside straight quota-
tion marks. The menu 
levels are connected 
using a closing angle 
bracket.
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2 Safety Instructions
2 Safety Instructions

2.1 Liability

The device is an electrically operated appliance. It 
may not be operated unattended or in areas at risk 
of explosion or damp locations. Whenever the de-
vice is used, a thorough knowledge of the Instruc-
tions for Use and compliance with same is 
assumed. In all cases the operator is liable for the 
safe operation of the device if it is not used accord-
ing to instructions. Repair of the device must be car-
ried out only by Anton Paar ProveTec GmbH. Only 
original Anton Paar ProveTec parts and replace-
ment parts must be used to operate the device.

Anton Paar ProveTec is not responsible for damage 
or malfunctions caused by the operator using the 
device improperly or contrary to the instructions. We 
reserve the right to make technical changes.

2.2 Warranty

1. Anton Paar ProveTec products are warranted 
against defects in material and workmanship for 
a period of one year from the date of purchase.

2. Anton Paar ProveTec will replace or repair prod-
ucts - free of any charge - that fail as a result of 
defective materials or workmanship within the 
warranty period.

3. None of the obligations of Anton Paar ProveTec 
shall apply to any products which have been 
subjected to misuse, neglect, accident or any 
extreme environmental condition or improper 
handling.

4. If defective products are returned to Anton Paar 
ProveTec, the costs of such return will be borne 
by the customer, and those of delivering the 
repaired or replacement products to the cus-
tomer will be borne by Anton Paar ProveTec.

Anton Paar ProveTec’s sole liability shall be to re-
pair or replace any product which proves to be de-
fective. In no event shall Anton Paar ProveTec be 
liable for any special incidental, consequential, indi-

rect or other similar damages arising from failure of 
its products.

2.3 Service

Should you require service, please contact our An-
ton Paar service department.

2.4 General Safety Information

1. The device should only be used by trained per-
sonnel or those who have been instructed 
accordingly.

2. Alterations on the device, especially opening of 
same or changes to the electrical connections/
electronic devices should only be done by com-
pany trained service technicians and only after 
receiving permission from Anton Paar ProveTec 
GmbH. 

3. Unauthorized changes will also cause refusing 
warranty issues by Anton Paar ProveTec.

4. If heating devices are used, please ensure that 
there are no combustible materials near the 
heating source.

5. For safety reasons, we recommend using an 
earth leakage circuit breaker. Ask your electri-
cian for further details and equipment.

6. We make these recommendations on the 
assumption that a regular function and safety 
test is performed at least every two years.

7. Do not dispose of the device in ordinary house-
hold waste! In light of the long lifespan of the 
device, regulations may change. For this rea-
son, please only delegate the disposal of the 
device to qualified personnel or speak to Anton 
Paar ProveTec!

For EU-countries:

Directive 2002/96/EC: Directive 2002/96 of the Eu-
ropean Parliament and of the Council of 27 January 
2003 on waste electrical and electronic equipment. 
(Anton Paar ProveTec Registration Number WEEE 
80418806).The directive describes the obligation to 
not dispose of electrical and electronic devices as 
unsorted municipal waste and to collect this WEEE 

 

DANGER

This instrument is not to be used in 
explosive atmospheres.
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2 Safety Instructions
separately. Contact us for an authorized waste dis-
posal company in your country.

The product described in these instructions con-
forms with: EC Low-Voltage Directive 73/23/EEC 
and 93/68 EEC respectively. EMC Directive 2004/
108/EC.

2.5 Specific Safety Information

1. On the rear of the instrument there is a built-in 
safety switch which is triggered by current over 
20 mA.

2. A built-in galvanic separation of the measuring 
cell circuit from the mains circuit.

3. A special measurement cup and a new-
designed measurement place inside the instru-
ment avoids touching of the electrodes during 

the measurement. 

2.6 Summary of all Warnings in this 
Document

1. When setting up the device select a location 
away from heat, smoke, electrical or magnetic 
interference and avoid excessive electrostatic 
discharges (ESD) to the device. The bench top 
must be a level surface and free of vibration. 

2. The device is tested to comply with the limits of 
the European Electromagnetic Compatibility 
(EMC) Directive 2004/108/EC. However this 
device generates radio frequency energy. If the 
device is not installed or used in accordance 
with the instruction manual it may cause interfer-
ence to radio communications. 
10 H27IB001EN-B



3 SCO 1 - An Overview
3 SCO 1 - An Overview

3.1 Intended Use

Fig. 3-1: SCO 1

The SCO 1 salinometer uses the conductivity meth-
od to measure the chloride (salt) concentration in 
crude oil. This measurement is based on the con-
ductivity of a solution of crude oil in polar solvent, 
when subjected to an alternating current.

This instrument works in accordance with following 
standards:

ASTM D3230, JIS K 2601, IP 265

3.2 Features

• High level of safety 

• Dual display

• No unintended touching of electrodes possible

• Automatic switch-off if a current of approx.       
20 mA occurs

• No need to switch between measurement 
ranges due to the high sensitivity of the dual dis-
play instrument
H27IB001EN-B 11



3 SCO 1 - An Overview
3.3 Functional Components

3.3.1 Front View

Fig. 3-2: Front View

1

2
3

4

5

6

7

Table 3-2: Front view

No. Description

1 Test buttons

2 Rotary knob for setting the voltage output

3 Ampere meter 

4 Voltmeter

5 Lid with electrodes

6 Lid with calibration resistor

7 Beaker 
12 H27IB001EN-B



3 SCO 1 - An Overview
3.3.2 Rear View

Fig. 3-3: Rear View

3.3.3 Display

The upper display shows the voltage in "V". The 
lower display shows the offset-corrected current in 
"mA" which is drawn by the cell when the two yellow 
push buttons are pushed at the same time.

3.3.4 Safety Switch

The mains plug switches the apparatus ON or OFF.

No voltage remains at the output terminals when 
safety switch on the rear is in position "O". For 
checking this safety switch please turn voltage knob 

to its maximum (~ 220 VAC) and press push button 
on the rear. The switch turns to "O" position. Reset 
it to "1" position.

3.4 Checking the Supplied Parts

The SCO 1 has been tested and packed carefully 
before shipment. However, damage may occur 
during transport.

Keep the packaging material (box, foam piece, 
transport protection) for possible returns and further 
questions from the transport and insurance compa-
ny. Check the delivery for completion by comparing 
the supplied parts to those noted in the table below. 
If a part is missing, contact your Anton Paar repre-
sentative. 

1

2

3

45

Table 3-3: Rear view

No. Description

1 Mains plug

2 Fuse

3 Mains switch

4 Overload switch

5 Push button for functioning test

NOTICE

Check the instrument for visible damage before 
installation! In case of any damage further oper-
ation is not allowed. Contact the transport com-
pany and your Anton Paar representative.
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3 SCO 1 - An Overview
3.4.1 Supplied Parts of SCO 1 3.4.2 Recommended Spare Parts for One 
Year

Table 3-4: Supplied Parts

Mat.No. Description Quantity

135416 Salinometer SCO 1 - 
basic unit

1

159533 Lid with electrodes 1

106362 Beaker 100 mL, 10 
pcs.

1

109436 Power Cable light EU 
cold 10 A

1

137515 Voltage transformer 
115 V to 230 V (only 
for the 115 V version)

1

159547 Lid with calibration 
resistor

1

Table 3-5:

Mat.No. Description Quantity

159533 Lid with electrodes 1

146625 Fuse 3.15 A H/250 V/ 
5 x 20 mm

1

106234 CRM - Mixed salt solu-
tion, certified 500 mL

1

123990 CRM - Mixed salt solu-
tion, certified 100 mL

1

14 H27IB001EN-B



4 Performing a Test
4 Performing a Test

Before connecting to the mains please make sure 
that the values on the instrument’s rear side are cor-
rect for the existing mains voltage. 

The instrument is fully compatible with Standard 
Test Method for Salts-In-Crude Oil (Electrometric 
Method) as described in the ASTM D 3230-73 re-
port. 

Following steps have to be completed in order to de-
termine unknown crude oil:

4.1 Calibration

A calibration curve is recorded according to the 
standard (ASTM D 3230 or IP 265/70). This is done 
by measuring solutions where the content of salt is 
known (or which has been previously determined ti-
trimetrically) with the SCO 1. Certified reference ma-
terial is available from Anton Paar.

The mixture of the alcohols n-Butanol and Methanol 
and 0.3 ml distilled water at a rate of 125 V (voltage 
is read and in no way adjusted) must not exceed 
0.25 mA. Greater values hint to an increased con-
tent of water in the solution. This water containing 
component has to be found and eliminated.

BLANK VALUE:

According to the procedure described in the stan-

dard the blank value is determined by help of a mix-
ture out of Xylene, Paraffin and the alcoholic 
mixture. This blank value has to be substracted from 
the values of the salt solutions determined later on. 

For a first check we added a lid with calibration re-
sistor, to simulate the alcohol mixture. If you connect 
the lid with calibration resistor and set the voltage to 
125 V, push the two test buttons, the current value 
should be approx. 0.00 mA. 

This is the factory setting.

For further information regarding the calibration pro-
cedure please refer on Chap. 5 and the appropriate 
standard.

CALIBRATION CURVE

The salt sodium chloride, calcium chloride and mag-
nesium chloride are mixed to a solution according to 
the standard. The composure of this solution is rep-
resentative for many crude oils.

The amounts of salt solutions named in the standard 
are measured in a mixture out of Xylene/ Paraffin /
Alcohol. The calibration curve is compiled using the 
values received. The salt content is marked on the 
ordinate (x-axis) while the mA- values are taken 
down on the abscissa (y-axis).

4.2 Measuring of an unknown Crude-
Oil Sample

10 ml of the sample are measured in a mixture of 
Xylene /Alcohol. The salt content is read from the 
mA- value expressed in the calibration curve.

NOTICE

Before switching on the instrument ensure the 
device temperature is equilibrated to room/lab 
temperature. There is a risk of functional disor-
der when temperature of the instrument is in big 
difference to the temperature of the environ-
ment.

NOTICE

For the correct use of this test, follow the prepa-
ration and test procedure written in the appropri-
ate standard.

 

CAUTION

In case the measuring cell ports are 
open and not loaded with a resistance, 
the display „Current (mA)“ shows a val-
ue which differs from 0.00 mA. An indi-
cation of 0.48 ± 0.02 mA is typical at the 
voltage setting of 000 V.
H27IB001EN-B 15



4 Performing a Test
Please be aware:

1. The required voltage can be adjusted by help of 
a regulating transformer. The voltage authorita-
tive for the measuring however is the one which 
is read off the display of the device after press-
ing <TEST>. A voltage drop can be reported.

2. The quality of the chemicals employed is deci-
sive for the preciseness of the received values. 
Especially the water content of the Methanol in 
use is known for its fluctuation. Therefore it is 
important that every time a new charge of chem-

icals is used when the blank value is determined 
again.

3. If the mA- value of the blank solution is too high 
the used Methanol and n-Butanol has to be 
checked and if necessary appropriate methods 
employed to dry it one more time.

4. The SCO 1 is designed as a comparative mea-
suring device and manufactured according to 
the standard. It is not appropriate for determin-
ing absolute values of conductivity.
16 H27IB001EN-B



5 Calibration
5 Calibration
In the following advice a practical routine to handle 
the calibration procedure at the SCO 1 is offered. 

1. Switch on the instrument. Please allow 10 min 
for warm up of the electronics. As factory setting 
the SCO 1 is adjusted to -0.48 mA at 125 V.

2. Turn the handle knob to increase the voltage. 
Set it to 125 V (check Voltage display).

3. Check if the lower display (Current) indicates 
about “-0.48 mA”.

4. Prepare the alcohol mixture according to chap-
ter Reagents and Materials in the ASTM 
D3230 standard. Prepare a blank measurement 
solution according to chapter Calibration. in the 
ASTM D3230 standard.

5. Prepare the instrument and electrodes for test-
ing. Fill the beaker until the upper rim of the 

electrodes is below the liquid surface. Now 
check your mixtures by pushing both test but-
tons. Its conductivity must be less than 0.25 mA 
according to the standard.

6. In case the current values are not between 0 mA 
and 0.25 mA, follow the instruction in Chap. 6.

7. Now proceed the blank measurement as 
described in chapter Calibration in ASTM 
D3230.

8. If the blank measurement indicates a positive or 
negative reading, check your mixtures and test 
setup again. A deviation to the “0.25 mA” setting 
is possible since the blank liquid is further 
diluted and subject to temperature changes. 

9. Note the blank reading. Turn down the voltage 
to "0" every time the electrodes are removed 
from the beaker.

10.Proceed with the table of standard samples 
according to the desired calibration range. 
Enclosed an exemplary table with concentra-
tions and readings for a calibration range up to 
75 g/m3.

Alcohol mixture has to be prepared according to ASTM D3230 standard
Temperature: 23 ± 3 °C

11.Afterwards proceed as described in the ASTM 
D3230 chapter Procedure and following.

NOTICE

For the correct use of this test, follow the prepa-
ration and test procedure written in the appropri-
ate standard.

Table 5-1: Example 

Salt [g/cm3] Voltage [V]
Blank Reading 

[mA]
Actual Reading 

[mA]
 [mA]

0 125 0.25 0.25 0

3 125 0.25 0.73 0.48

9 125 0.25 1.67 1.42

15 125 0.25 2.43 2.18

30 125 0.25 4.35 4.10

45 125 0.25 5.05 4.80

60 124 0.25 7.05 6.80

75 124 0.25 10.03 9.78
H27IB001EN-B 17



5 Calibration
Fig. 5-1: Comparison between calibrated SCO 1 and SCO 1 with factory settings

TIP: For best performance (linearity) in the plot of 
calibration curves at AC 125 V AC the following test 

ranges, depending on the sample, are recommend-
ed:

NOTICE

It is highly recommended to use higher test volt-
ages at lower concentration levels to increase ac-
curacy of reading. Please refer to ASTM D 3230 
standard. 

Table 5-2: Recommended test ranges

Lower Range: 0 g/m3  - 15 g/m3

Mid Range: 30 g/m3 - 90 g/m3

Upper Range: 115 g/m3 - 430 g/m3
18 H27IB001EN-B



6 Adjustment
6 Adjustment

6.1 Scale of the Ampere Meter

Beyond the red screen at the ampere meter there 
are two screws to adjust gain and zero point of the 
scale. 

1. Remove the black frame by using a flat blade 
screw driver.

Fig. 6-2: Remove black frame

2. Remove the red colored plastic screen by screw 
driver.

Fig. 6-3: Remove plastic screen

Always prepare the mixed alcohol solvent according 
to Chapter Reagents and Materials in ASTM 
D3230 and your blank solution (according to Chap-
ter Calibration in ASTM D3230. Place the lid with 
the electrodes in the beaker and push two test but-
tons.

Adjust the zero point by turning the small screw 
named "0". Turn the indication down between      
0.00 mA and 0.25 mA.

Fig. 6-4: Adjustment of zero point

After release of both test buttons a positive or nega-
tive deviation is displayed. the zero point is at least 
an offset to the original measurement reading.

NOTICE

Be careful not to damage the frame plastics.
H27IB001EN-B 19
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7 Transport
7 Transport
Transport the SCO 1 only in the original package to 
avoid transport damage.

1. Clean all parts.

2. Remove all additional parts from the main 
instrument and pack them separately.

3. Place foam chips into the bottom of the card-
board box.

4. Place the basic unit wound in bubble foil in the 
cardboard box.

5. Place all parts additional to the main instrument, 
such as lid with electrodes, glass beaker, cali-
bration lid, in the cardboard box.

6. Fill in the cardboard with foam chips until it is 
filled.

7. Close the cardboard sleeve around the instru-
ment and close it with adhesive tape.

NOTICE

Do not use metal clamps as they may leave 
scratches on the surface of the instrument.

NOTICE

Ensure to push the cardboard sleeve into the 
corners of the bottom carton.

NOTICE

Anton Paar ProveTec GmbH is not responsible 
for damages that might occur from insufficient 
packing.
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8 Maintenance
8 Maintenance

Table 8-1: Maintenance

No. Component Function Test Activity Test Interval Tester

1 Lid with Electrodes Wear and 
Tear Test

Visual Inspection After each Test Run User

2 Glass beaker Wear and 
Tear Test

Visual Inspection After each Test Run User

3 Calibration Lid Wear and 
Tear Test

Visual Inspection After each Test Run User
H27IB001EN-B 23
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Appendix A: Technical Data
Appendix A: Technical Data

Table A-1: Technical information

Power Supply AC 230 V ± 10 % 50 Hz/60 Hz
AC 115 V (with voltage-transformer)

Power 200 W

Housing Stainless steel

Pollution Degree 2

Overvoltage Category II

Protection Class I, according to VDE 0106

Protection Degree IP 20, according to IEC 60529

EMC radiated Emission Class A. This equipment can generate radiated 
disturbances in residential environments.

Device Fuse T 1 A H/250 V

Table A-2: Dimensions and Weight

Dimensions (W x H x D) 355 cm x 285 cm x 215 cm

Weight 9.8 kg

Table A-3: Environmental Conditions

Ambient Temperature 10 °C - 30 °C

Altitude 0 m - 2000 m

Air Humidity Min.relative humidity: 10 %
Max. relative humidity 80 % (non-condensing)

• Laboratory bench/ laboratory environment

NOTICE

Before putting into operation, the instrument 
should absolutely have been stored for 24 h at 
room temperature!
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Appendix B: Wiring Diagram
Appendix B: Wiring Diagram

Fig. B-1: Wiring Diagram
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Appendix C: Cleaning the Instrument
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Appendix C: Cleaning the Instrument
To assure a constant and high accuracy of your 
measurements, employ a regular and effective 
cleaning routine and store the instrument under the 
recommended conditions.

1. Switch off the instrument.

2. Disconnect the mains cable.

3. Dismount the test setup (beaker, electrode lid).

4. If necessary rinse all parts with a highly volatile 
solvent.

5. Pay special attention to the electrodes.

6. Dry all cleaned parts with oil-free, pressured, fil-
tered air.

7. Inspect all parts for dirt or damages.

8. Renew parts if necessary. 

WARNING

Wearing gloves is highly recom-
mended.

NOTICE

Never rinse any plastic with acetone.
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	8. If the blank measurement indicates a positive or negative reading, check your mixtures and test setup again. A deviation to the “0.25 mA” setting is possible since the blank liquid is further diluted and subject to temperature changes.
	9. Note the blank reading. Turn down the voltage to "0" every time the electrodes are removed from the beaker.
	10. Proceed with the table of standard samples according to the desired calibration range. Enclosed an exemplary table with concentrations and readings for a calibration range up to 75 g/m3.
	Table 5-1: Example
	11. Afterwards proceed as described in the ASTM D3230 chapter Procedure and following.

	Fig. 5-1: Comparison between calibrated SCO 1 and SCO 1 with factory settings
	Table 5-2: Recommended test ranges


	6 Adjustment
	6.1 Scale of the Ampere Meter
	1. Remove the black frame by using a flat blade screw driver.
	Fig. 6-2: Remove black frame

	2. Remove the red colored plastic screen by screw driver.
	Fig. 6-3: Remove plastic screen
	Fig. 6-4: Adjustment of zero point



	7 Transport
	1. Clean all parts.
	2. Remove all additional parts from the main instrument and pack them separately.
	3. Place foam chips into the bottom of the cardboard box.
	4. Place the basic unit wound in bubble foil in the cardboard box.
	5. Place all parts additional to the main instrument, such as lid with electrodes, glass beaker, calibration lid, in the cardboard box.
	6. Fill in the cardboard with foam chips until it is filled.
	7. Close the cardboard sleeve around the instrument and close it with adhesive tape.

	8 Maintenance
	Table 8-1: Maintenance

	Appendix A: Technical Data
	Table A-1: Technical information
	Table A-2: Dimensions and Weight
	Table A-3: Environmental Conditions

	Appendix B: Wiring Diagram
	Fig. B-1: Wiring Diagram

	Appendix C: Cleaning the Instrument
	1. Switch off the instrument.
	2. Disconnect the mains cable.
	3. Dismount the test setup (beaker, electrode lid).
	4. If necessary rinse all parts with a highly volatile solvent.
	5. Pay special attention to the electrodes.
	6. Dry all cleaned parts with oil-free, pressured, filtered air.
	7. Inspect all parts for dirt or damages.
	8. Renew parts if necessary.


