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Introduction

Thank you for purchasing the SSM-5000A Solid Sample Module for the Shimadzu TOC-V
series Total Organic Carbon Analyzer.

Be sure to read this manual before using the SSM-5000A accessory. Keep the manual close

at hand for future reference.
ACA UTION

* Do not use the SSM-5000A until you fully understand the contents of this man-
ual.

» If this manual or the warning labels become lost or damaged, promptly obtain
replacements from your Shimadzu representative.

* To ensure safe operation of this unit, read and follow the Operational Precautions
before operating the instrument.



Product Warranty and Post Sale Service

Product Warranty

The warranty does not cover malfunctions that result from:

* incorrect operation;
* repairs or modifications not conducted by Shimadzu or a designated representative;
e external factors;

» operation under extreme environmental conditions, such as high temperature and
humidity, corrosive gas, or excessive vibration;

* fire, earthquakes, or other natural disasters;
* moving or transporting the instrument after the initial installation;

* consumption of items or parts that can be regarded as consumable.

Post Sale Service

If the instrument is not working properly, follow the measures described in Section “4.2
Troubleshooting”. Contact your Shimadzu representative if the malfunction cannot be
remedied or if problems arise that are not listed in the Troubleshooting section of this
manual.
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Contents of this Manual

1 - Overview

This section gives an overview of the instrument and describes precautions to ensure its
safe use.

2 - System Components

This section describes the names and major functions of the various components of the
SSM-5000A.

3 - Operation

This section describes screen displays and procedures for pre-analysis preparation of the
instrument, sample analysis, and calibration curve measurement.

4 - Maintenance

This section describes maintenance, servicing and other important procedures for operating
the instrument. Error messages and troubleshooting procedures are also described.

5 - Reference Information

This section describes the instrument specifications, accessories, and consumables. The
appropriate installation conditions are explained. Refer to this section when moving the
instrument.
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Notation Conventions

Precaution Conventions Used in this Manual

The following precautionary conventions are used in this manual.

Convention Description

CAUTION Failure to avoid this problem may lead to light or medium
injury or may result in physical damage.

Nofte: nformation to correctly use the instrument.

Other Conventions Used in this Manual

In addition to precautionary conventions, tips and references are also used to supply
additional information.

Convention Description

TIP » Handy hints, alternative methods, or other useful advice.

Reference: Where to find detailed information.
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Warning Labels

High Temperature Warnings

When the electric furnace is heating or has reached the operating temperature (900°C for
TC and 200°C for IC), the internal parts are at high temperatures. Due to risk of burn
injury, wait until the furnace cools to room temperature before opening the cover. Only
perform maintenance to the combustion tube or catalyst after they have returned to room
temperature. The furnace temperature is displayed in the SSM-5000A temperature display

window.
® ®
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A CAUTION
HOT

Burn Risk. Cool the
furnace sufficiently
before opening the
cover.
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The area around the electric furnaces becomes extremely hot during furnace heating or
when the furnaces reach their operating temperatures (TC furnace: 900°C, IC furnace:
200°C). Because of the danger of burn injuries, never touch these areas with bare hands.
Allow the furnaces to cool before conducting maintenance on the combustion tube or

catalyst.
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A cAUTION
HIGH TEMPERATURE ACAUTION
Risk of burns. Cool the furnace e TEMPERATILIRE |
to ambiert, before mairtenance . & HIGH TEMPERATURE

service. ‘ | to ambient, before maintenance

service.

A cAuTION

HIGH TEMPERATURE
Risk of bumns. Cool the furnace
to ambient, before maintenance
service.




Corrosion Warning

The drain liquid may contain acid or other corrosive substances. Use care to avoid
touching or spilling the drain liquid.
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Phosphoric acid is strongly acidic. Use care to avoid touching or spilling the phosphoric
acid.
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Overview

This chapter gives an overview of the instrument and describes the operational precau-

tions for safe instrument use.

1.1  Overview

This section provides an overview of the instrument.

1.2 Operational Precautions

This section describes precautions to ensure that the instrument is used correctly.



1.1 Overview

] . ] Overview

The SSM-5000A is a special accessory for the TOC-V series Total Organic Carbon
Analyzer which combines with the TOC-V to create a TOC Solid Sample Analysis System
capable of analyzing solid samples, such as soil.

This manual describes the operation of the SSM-5000A Solid Sample Module alone and
also the operation of the TOC-V with the SSM-5000A attached. For other procedures
related to the TOC-V, refer to the appropriate User Manual.

To ensure that the SSM-5000A is used correctly, be sure to read this User Manual before
using the SSM-5000A. The manual should be conveniently stored for future reference.

ACAUTION

Safety may be compromised if the instrument is used in a fashion other than
indicated in this User Manual. Pay particular attention to the CAUTION sections
to ensure safe operation of the instrument.

2 [ SSM-5000A



1.2 Operational Precautions

] . 2 Operational Precautions

Strictly follow the precautions below when using the SSM-5000A.

ACAUTION

* When the electric furnace is heating or when it has reached operating
temperature, the internal parts are at high temperature. Due to risk of burn injury,
be sure to wait until the furnace oven cools to room temperature before opening
the cover to perform maintenance related to the combustion tube or catalyst.

*  The SSM-5000A is capable of measuring solids, suspensions, and solutions. The
solid sample can have many attributes that affect the result, such as shape,
matrix, and water content. The efficiency of the carbon combustion oxidation
reaction (TC analysis) and carbonate acidification reaction (IC analysis) may
vary with the sample type. The TC or IC recovery rate of some samples may be
low. IC analysis of some samples may be difficult due to insufficient mixing with
the phosphoric acid added for acidification, or because of solidification due to a
reaction with the phosphoric acid. Determine the optimal parameters before
starting sample analysis. Particle size, dryness, sample weight, carrier gas flow
rate, whether the sample boat is covered, selection of additives, and types of
standards used for calibration are examples of the parameters that need to be
predetermined.

« If a sample contains highly volatile TOC components, before measuring place
the sample boat in the sample port then cover it immediately. This precaution
may not entirely prevent a low bias due to loss of volatile components during
sampling, weighing, or analysis.

* Never analyze explosive samples. Explosions could injure people nearby and
damage the instrument.

* Never analyze samples that emit toxic substances during combustion, such as
samples containing mercury or arsenic.

* Do not directly analyze seawater or water with a salt content equivalent to
seawater. Dilute these samples to lower the salt concentration before analysis. If
analyzed directly, substances emitted during TC combustion or IC reaction may
hinder the analysis or damage the interior of the detector.

*  When using the TOC Solid Sample Analysis System, carrier gas must flow
through both the 200mm and 1.0mm cells of the tandem NDIR. Even when a
liquid sample is analyzed using the TOC-V only, the SSM-5000A carrier gas
must flow through the 1.0mm cell as purge gas. To minimize the SSM-5000A
carrier gas consumption, the gas flow rate may be decreased to 50mL/min.

* Since the gas flow lines of the TC and IC sample ports are connected in series,
ensure that both ports are fully closed during analysis.

* Clean the instrument with a damp cloth; do not use chemicals.
* Avoid injury by contacting your Shimadzu representative to perform any repairs

to the interior of the instrument.

SSM-5000A 3



* Never disassemble or modify the instrument beyond the range of maintenance
described in the Instruction Manual. Safety may be compromised.

* This instrument does not have a flameproof construction. Do not use it in a
dangerous area.

o Utilize a 100 to 115VAC power supply (100V series) or a 220 to 240VAC power
supply (200V series).




System Components

This chapter describes the names and major functions of the various components of the
SSM-5000A.

2.1

2.2

2.3

2.4

2.5

Front View

Diagram of the front of the instrument with the name and functions of each part.

Top View

Diagram of the top of the instrument with the name and functions of each part.

Right View
Diagram of the right side of the instrument with the name and functions of each

part.

Rear View

Diagram of the rear of the instrument with the name and functions of each part.

Flow Diagrams

Flow diagrams of the SSM-5000A alone and in combination with the TOC-V

main instrument.
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2.1 Front View

2 . ] Front View
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Figure 2.1 « SSM-5000A Front View

Item

Description

1

10

SSM-5000A

Display window

Sample port cover (IC side)

Sample port cover (TC side)

Sample boat push rod knob (IC side)

Sample boat push rod knob (TC side)

Sample port (IC side)

Sample port (TC side)

Sample port cover knob (IC side)

Sample port cover knob (TC side)

Flow controller

Displays the TC furnace temperature, IC furnace tempera-
ture, and power supply ON/OFF status.

IC sample port cover. This green cover can be moved up,
down, left, and right.

TC sample port cover. This blue cover can be moved up,
down, left, and right.

Use this green knob to move the sample boat in and out of
the IC furnace.

Use this blue knob to move the sample boat in and out of
the TC furnace.

The sample boat is inserted and removed through the open-
ing at the top of the IC port.

The sample boat is inserted and removed through the open-
ing at the top of the TC port.

Turn this green knob counterclockwise to raise the IC sam-
ple port cover. Move the knob to the right to open the sam-
ple port.

Turn this blue knob counterclockwise to raise the TC sam-
ple port cover. Move the knob to the right to open the sam-
ple port.

Controls the carrier gas flow. See “Figure 5.4 « Flow Path of
the SSM-5000A Flow Controller” and “Figure 3.7 « Setting
the SSM-5000A Carrier Gas Flow Rate”.



2 . 2 Top View
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Figure 2.2 « Top View

No. Item Description

1 Sample boat stop position indicators Placement indicators used to move the sample boat into and
out of the furnace.

2 IC reaction tube Made of Pyrex® glass.

3 TC combustion tube Made of quartz glass and filled with an oxidizing catalyst.

4 IC furnace Normal operating temperature is 200°C.

5 TC furnace Normal operating temperature is 900°C.

6 Condensation coil Cools the gases generated by sample combustion in the TC

combustion tube.



2.3 Right View

2 . 3 Right View

Figure 2.3 « SSM-5000A Right View

No. Item Description
1 Power switch Used to turn the power to the unit ON/OFF.
2 Drain vessel Water separated by the drain separators @ enters this drain

3 Drain tubing

4 Drain separators

5 Carrier gas flow stabilizer
6 Sample boat push rod

7 Sample boat holder
8 Sample boat
9 O-ring adapter

8 [ SSM-5000A

vessel. Water that overflows the drain vessel is drained
through tubing ® to the outside of the unit.

Water that overflows the drain vessel exits the instrument
through this tubing.

Independently attached to the TC and IC flow paths to con-
dense and collect any water generated from the carrier gas
in the TC combustion tube or IC reaction tube.

Stabilizes the flow of carrier gas to ensure that CO, gener-
ated during sample combustion is sent to the NDIR.

Used to move the sample boat into the TC furnace or IC

furnace.
Supports the sample boat when it is moved.
Made of alumina ceramic.

Holds the O-ring in place to form the seal where the sample
boat push rod enters the sample port block inlet.



2 . 4 Rear View

2.4 Rear View

Description

L

Figure 2.4 « SSM-5000A Rear View

Major functions

Carrier gas inlet

Carrier gas outlet

Power socket

Driver board connector

Rear panel
Drain nipple

Cooling coil

Connector for the SSM-5000A carrier gas (oxygen).

Carrier gas outlet tube protrudes from this outlet to expel
the carrier gas and the CO, generated in the TC combustion
tube and/or the IC reaction tube.

Connector for the 100VAC + 10% power supply.

Connect the TOC-V digital I/O port board to this connector
for signal transmission between the TOC-V and the
SSM-5000A.

Provides access to the rear of the instrument.
Outlet for drain water that overflows from the drain vessel.

Condenses water vapor from the carrier gas using ambient
air to cool the hot carrier gas from the TC combustion tube
and IC reaction tube.

SSM-5000A
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2 . 5 Flow Diagram

2.5.1 SSM-5000A Flow Diagram

Carrier
Gas Inlet

'_ 1 Gas Outlet ¢
)

Pressure Valve
Regulator Mass Flow
Controller

Pressure Dryer
Gauge

Delay Tubing

Cooling Coil

v
D Flowmeter
Sample Port

TC Combustion Tube

Sample Port Cover
ﬂ__%@

N (]
Sample Boat Push Rod

Drain Separator

Sample Boat. Oxidizing Catalyst ‘

|
|
|
i
|
|
|

IC Reaction Tube

Acid Dispenser ®

- =
e o

IC Furnace
Drain Vessel

Drain Tubing

Figure 2.5 « SSM-5000A Flow Diagram
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2.5 Flow Diagram
2.5.2 TOC-V + SSM-5000A Flow Diagram

2.5.2 TOC-V + SSM-5000A Flow Diagram

Gas is supplied to the TOC-V and SSM-5000A from a single high-purity oxygen cylinder.

Backflow
Prevention IC Reactor
Trap IC Reaction Liquid
Diluent Supply Pump
Acid Drain R
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Figure 2.6 « TOC-V & SSM_5000A Flow Diagram
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Operation

This chapter describes the analysis preparations, parameter entry procedures and opera-

tion procedures for calibration curve generation and sample analysis.

3.1

3.2

3.3

3.4

Analysis Preparations

This section describes solid sample pulverizing, drying and other sample
preparation procedures; inserting sample into the sample boat; preparing
SSM-5000A standards, creating calibration curves, and preparations for

analyzing solid samples.

Starting Up the Instrument

This section describes the procedure for starting up the instrument.

Measurement Using the TOC-VCSH/CSN/WS

This section describes procedures for setting analytical parameters, performing
calibration curve and sample measurement and reviewing data. Detailed
descriptions of the screens encountered using the TOC-VCSH/CSN/ws are also

included in this section.

Measurement Using the TOC-VCPH/CPN/WP

This section describes procedures for setting analytical parameters and
performing calibration curve and sample measurement. Detailed descriptions of
the sample tables used with the TOC-VCPH/CPN/WP are also included in this

section.
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3.1 Analysis Preparations
3.1.1 Sample Boats, Measurement Tools, and Quartz-glass Filter Paper

3 . ] Analysis Preparations

3.1.1 Sample Boats, Measurement Tools, and Quartz-glass Filter Paper

This section describes the preparation and handling of sample boats, measurement tools
and quartz-glass filter paper.

£ Preparation

Heat the sample boats in a furnace to oxidize any carbon content. Use an electric furnace of
the type normally used in a laboratory.

Note: Tweezers are supplied to handle sample boats. Heat the tip of the tweezers that
contacts the sample boat to red hot in the furnace or with gas burner to oxidize
any attached carbon.

Preparing the Sample Boat and Quartz-glass Filter Paper

Procedure for TC Analysis

] . Heat the sample boat in the furnace at approximately 900°C for 20 minutes. Heat the
quartz-glass filter paper in the furnace at approximately 600°C for 20 minutes.

2 . Store the heat-treated sample boat, quartz glass filter paper and tweezers in a clean
container or case.

Procedure for IC Analysis.

] . Soak the sample boat in 2 or 3M hydrochloric acid for about 10 minutes.

2. Rinse well with purified water and dry in an oven.

Preparing the Ceramic Fiber

When analyzing a sample that may scatter during combustion, cut off a suitable amount of
supplied ceramic fiber and cover the sample with it. Heat the ceramic fiber in the furnace,
as described for the sample boat.

Heat the Ceramic Fiber

Ji . Cut off a suitable amount of ceramic fiber for a single analysis (approx. 40 to 60mg).
2 . Shape the ceramic fiber to about 35mm long x 10mm wide.

3 . Heat the ceramic fiber, as described for the sample boat.

SSM-5000A



3.1 Analysis Preparations
3.1.1 Sample Boats, Measurement Tools, and Quartz-glass Filter Paper

4 . Use the heat-treated tweezers to insert the heat-treated ceramic fiber into a clean
container or case for storage.

Note: The stand used to hold sample boats during analysis should be
made of an inorganic material, such as ceramic, glass, or metal,
with a surface free from contamination.

¢ Handling

Using a new sample boat for each sample is recommended. However, a sample boat may be
reused if the sample analyzed does not contaminate, modify, or degrade the sample boat
material. Do not reuse the quartz-glass filter paper.

Reusing a Sample Boat

A used sample boat may appear new but have carbon components or alkaline materials
attached to it. Used sample boats must be washed and heated to remove any adhering
carbon components before being reused.

Adhering Alkaline Materials

Alkaline materials absorb CO, from the atmosphere to form carbonates (such as sodium
carbonate and calcium carbonate) which can cause the analysis results to be greater than the
actual carbon content in the sample.

Sample Boat Cleaning Procedure (Example)

] . Remove as much of the sample remaining in the used sample boat as possible. Use a
brush or the tip of a scraper to scrape off pieces adhering to the bottom of the sample
boat.

Soak the boat in approximately 2M sulfuric acid or hydrochloric acid for about 10
minutes.

Wash under running tap water for several minutes.

Rinse the tap water off the boat with de-ionized or distilled water. Dry the boat.

SR LN

Bake the dried sample boat in a furnace at approximately 900°C for 20 minutes.

Note: * Evaluate whether a sample boat can be reused by running a blank test
(an analysis with no sample in the boat) to determine the amount of
residual carbon.

* For some samples, it may not be possible to reuse the sample boat even
after performing the above treatment procedure. In these cases, use a
more appropriate method to remove the residual material from the
sample boat or use a new sample boat.

Ceramic Fiber

Ceramic fiber can be reused in cases where a pure product, such as glucose, is measured
as the standard.

Although ceramic fiber can be treated according to the above method to remove any
contamination, the use of new ceramic fiber is recommended because it is relatively
inexpensive.

SSM-5000A 15
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3.1 Analysis Preparations
3.1.2 Pulverizing the Sample

3.1.2 Pulverizing the Sample

In many cases, the various components in a solid sample are not mixed together uniformly,
as they are in liquid samples. For this reason, it is extremely important to homogenize solid
samples so as to obtain an aliquot which is as representative as possible of the sample
material.

The sampling techniques used should conform to the descriptions in technical literature and
the standards established for the corresponding sample type.

Sampling Technique

Remove any foreign matter that is not the subject of the analysis from the sample
material.

Select portions of the sample from several locations. Thoroughly pulverize and mix
these portions in a pulverizer or mortar.

After pulverizing the sample, pass it through a sieve with a suitable mesh size.

Repeatedly pulverize any pieces that do not pass through the sieve. Reduce the sample
using conical quartering or a riffle sampler.

AN S

Repeat steps 3 and 4 to obtain a final sample that will pass through a 200-mesh sieve.

The combustion-oxidation reaction (TC analysis) and the carbonate acidification reaction
(IC analysis) are more efficient when the sample particles are smaller in size.

3.1.3 Drying the Sample

Solid samples may be weighed and measured directly after sampling or they can be dried
before they are weighed and measured.

The following three methods are used to dry samples before weighing.
1)  heating with an electric isothermal dryer

1) air-drying over a spread-out sample
2) freeze drying

Select the appropriate method for the analytical objectives.

Note: Volatile organic components contained in a sample may be lost during drying.

SSM-5000A



3.1  Analysis Preparations
3.1.4 Pretreatment for Removing IC

3.1.4 Pretreatment for Removing IC

The following types of samples cannot be analyzed for IC content by the SSM-5000A and
must be pretreated to remove IC content before they can be analyzed for TC content:
(1) Alkaline samples

Alkaline substances require a large amount of phosphoric acid to acidify the sample.
(2) Samples with large particles
IC in samples with large particles may not be satisfactorily analyzed due to delayed or
incomplete reaction with phosphoric acid.
(3) Samples with a greater IC content than TOC content
TOC is determined as the difference between measured TC and IC values, and the

errors in both the TC and IC analyses are additive. This has a large impact on the TOC
result, because TOC cannot be measured precisely.

The pretreatment removal of IC generally consists of reacting the sample with acid. This
method provides sufficient time to allow the IC to react with large amounts of acid. In
addition, parameters such as heating and agitation of the mixture, can be selected freely to
speed up the process, making this method desirable for samples of category (1) and (2)
above, as well.

For samples falling in the category of item (3) above, one available method involves
pretreatment removal of the IC, followed by measurement based on TC=TOC.

A variety of pretreatment methods are available, including:
* Adding sufficient hydrochloric acid to the sample and heating to remove the IC
before drying the sample to remove the excess hydrochloric acid

* Subjecting the sample to hydrochloric acid gas to remove the IC
For further details, see the literature and test methods that describe such pretreatment

methods.

Note: Use a volatile acid, such as hydrochloric acid, for pretreatment. Non-volatile acid
may remain in the sample and hinder TC analysis or damage the detector. Include
a step to remove the excess hydrochloric acid at the end of the pretreatment.

SSM-5000A 17



3.1.5 Loading the Sample Boat

3.1.5.1 Solid Samples

Weighing accuracy is directly reflected in the accuracy of the analysis results. To reduce
errors associated with weighing, use an analytical balance or microbalance to carefully
weigh the sample directly into a tared heat-treated sample boat.

Note: * Reduce the effects of poor distribution, which commonly occur with
solid samples.
¢ Reduce the weighing error.
¢ Reduce the impact of external contamination, by choosing a sample
amount that will produce a result close to the upper limit of the
instrument (about 30mg C).

Note:  Consider the combustion characteristics of each individual sample
when determining the amount of sample. Due to a lack of oxygen
during combustion, samples that burn extremely rapidly tend to
burn less completely with increasing sample size.

3.1.5.2 Liquid Samples

The following two sampling methods are available for liquid samples:
1)  Weighing the sample with a balance

2)  Measuring the volume of the sample with a microsyringe or pipette

Note: * The maximum measurable mass of a liquid sample is 0.5g for TC and 0.3g for
IC.

* Samples that are measured by weighing them on a balance will for the sake of
calculation be treated as solid samples by the software.
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3.1  Analysis Preparations
3.1.5 Loading the Sample Boat

For TC analysis of a liquid sample, the sample can be impregnated into ceramic fiber
placed on the bottom of the sample boat. Ceramic fiber is not used for IC analyses.

Pipette, Microsyringe, etc.

Solid Sample

Ceramic Fiber Ceramic Fiber

Water Sample

Sample that Scatters Sample Boat Water Sample
During Combustion

Figure 3.1 « Using the Ceramic Fiber
3.1.5.3 Swab Samples

Sampling methods for cleaning validation differs depending on the equipment being swab
tested. Use the optimal method for the type of equipment being tested.

Sampling Method

] . Heat the quartz-glass filter paper for 20 minutes at approximately 600°C to eliminate
any carbon-bearing impurities. Store it in a clean container.

2 . Use two pieces of the pretreated quartz-glass filter paper, one on top of the other. Use
the outside paper to hold the inside paper. (See “Figure 3.2 » Cleaning Validation
Procedure™)

3 . With the inside filter paper, wipe any residual material from a fixed area of the tested
equipment.

4 . Transfer only the inside filter paper to the pretreated sample boat and analyze.

|

i

Transfer to Sample Boat - i
Swab Sampling TOC Measurement

Figure 3.2 « Cleaning Validation Procedure

TIP » If it is difficult to handle the filter paper by hand, use heat-treated tweezers to hold a single
piece of quartz-glass filter paper to be used for swabbing. Use care when swabbing with
this method as incomplete swabbing may occur if the filter paper is not held on the
equipment surface evenly and with uniform pressure.

SSM-5000A 19
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3.1

Analysis Preparations

3.1.6 Sample Additives

3.1.6 Sample Additives

Sample additives are used with some samples to accelerate combustion or thermal
decomposition reactions.

The required amount of sample additive and its effect vary according to the type of sample.
Therefore, determine the optimum additive conditions to suit the actual sample.

Use the following commercially available sample additives for the analysis of organic
elements, as necessary.

Tungsten Oxide (WO3)

If a sample contains alkaline metals or alkaline earth metals, carbonates are generated along
with carbon or carbon dioxide during combustion. Formation of these carbonates results in
lower carbon values because the carbonates do not oxidize during combustion. To prevent
this problem, tungsten oxide powder is spread over the entire sample.

Tungsten oxide can also be used as a sample additive for samples containing phosphorous,
as they are often inflammable.

Vanadium Pentoxide (V,05)

Vanadium pentoxide is used in the same manner as tungsten oxide for samples containing
alkaline metals or alkaline earth metals.

3.1.7 IC Reaction Acid

Undiluted phosphoric acid is normally used as the IC reaction acid. However, for solid
samples, reaction with the entire sample will only occur if the entire sample is immersed in
phosphoric acid in the sample boat. In some cases, undiluted phosphoric acid does not fully
contact the sample due to its high viscosity.

Dilute the phosphoric acid with approximately two parts water to allow the entire sample to
come in contact with the acid.

Note: To ensure that all of the CO, generated will be carried by the carrier gas, the total
volume of dilute phosphoric acid and sample must not exceed 0.5mL.

If a sample consumes an unusually large amount of phosphoric acid (such as with alkaline
substances), use pH paper to confirm that the pH of the remaining liquid in the sample boat
is pH2 or less.

IC measurement with the SSM-5000A may be not be feasible if the sample consumes too
much phosphoric acid.
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3.1  Analysis Preparations
3.1.8 Standards

ACAUTlON

Phosphoric acid is highly corrosive. Use care to avoid touching or spilling it
during handling. See the “Material Safety Data Sheet (MSDS)” section in the
TOC-V User Manual for details.

Reference: See Section ““3.1.4 Pretreatment for Removing IC”.

3.1.8 Standards

The SSM-5000A uses different types of standards depending on the sample type. Some of
the typical standards are listed below.

1)  Government standards that are available from various associations or councils,
such as the Marine Sediment Reference Materials available from the National
Research Council of Canada.

2) Reagents with known compositions and purity, such as glucose and acetoanilide
for TC analysis, and sodium carbonate and calcium carbonate for IC analysis.

3) Standard solutions obtained by adjusting the reagents in item 2 to desired con-
centrations.

4)  Synthetic standards that are prepared by adding the reagents in item 2 or stan-
dard solutions in item 3 to actual samples with a known carbon content or with
the carbon removed.

The standards used in preparing calibration curves should ideally be of the same type as the
sample. If a standard substance described in item 1 is suitable, it should be used. If the
carbon content in a sample is known, a pure reagent as in item 2 may be used. A variety of
organic reagents are also available commercially for organic element analysis.

Note: Avoid using organic reagents that cause violent combustion. These reagents tend
to scatter the sample and increase the likelihood of incomplete combustion.

When samples contain alkaline earths or metals, residual material in the sample boat after

combustion will make reusing the sample boat or ceramic fiber difficult without treatment.
The potassium hydrogen phthalate used as a TOC-V standard solution contains potassium,
which leaves a potassium residue in the bottom of the sample boat. As a result, it would be
easier to use glucose instead of potassium hydrogen phthalate with the SSM-5000A.

Precautions for Using a Reagent as a Standard

Since the carbon content of the reagents is quite high (40% for glucose), no more than
30mgC (75 mg glucose) can be used.

Precautions for Analyzing Low-concentration Samples

Prepare a standard solution with a suitable concentration, and introduce it into the sample
boat using a microsyringe or pipette. Use a volume of 100pL or less for water solutions.
Larger volumes tend to adversely affect measurement accuracy due to fluctuations in the
carrier gas flow rate and a reverse-flow phenomenon when the water vaporizes.

SSM-5000A 2]



22

3.1

Analysis Preparations

3.1.9 Calibration Curve

3.1.9 Calibration Curve

Due to the difficulty in weighing out the standard and actual sample to exactly equal
amounts, calibration curves are created using the carbon amount -- not the carbon
concentration -- as the reference.

Atmospheric CO, mixes with the sample when the sample port is opened before analysis,
which creates a peak. For levels lower than 3.0mg carbon, this peak (SSM-5000A blank
peak) cannot be ignored; however, the small blank peak will not affect higher carbon
levels.

Measuring Blank Peaks

Blank peaks can be measured in two ways:
* without a sample boat

* with an empty sample boat (in which case the blank peak also contains the blank
value of the sample boat)
Blank Peak Compensation

Prepare a multi-point calibration curve containing the blank peak (normally, a two-point
calibration curve). This is prepared without using the calibration curve Shift-to-Origin
function.

Precautions for Analysis at 3.0mg Carbon or lower

The measurement accuracy decreases with the magnitude of fluctuation in blank peak
height. This fluctuation is due to CO, in the atmosphere during measurement. To avoid this
problem, perform measurements as described below.

TC Measurement

It is possible to measure only the peaks related to the sample because the sample peak
appears after the blank peak is complete.

] . Allow carrier gas to flow at a rate of 500mL/min for 1.5 to 2 minutes after closing the
sample port cover.

Note: 1f the sample contains volatile organic matter, heat from the TC fur-
nace on the sample boat may cause the organic matter to evaporate
into the carrier gas.

2 . Place the sample into the TC furnace for analysis.

IC Analysis

Immediately after the acid is injected into the sample, CO, is generated from the reaction
with IC in the sample, thereby reducing measurement accuracy.

1. Allow carrier gas to flow at a rate of 500mL/min for 1.5 to 2 minutes after closing the
sample port cover.

2 . Inject the acid and immediately insert the sample into the furnace. Start measurement.
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3.1.10 Changing TC Combustion Temperature

Note: 1nsome cases, the TOC-V Ready lamp may go out 60 to 90 seconds after closing
the sample port cover. This occurs because the blank peak is evaluated as a base-
line disturbance. The Ready lamp illuminates again when the blank peak ends
about 2 minutes after closing the sample port cover. After the Ready lamp has
illuminated again, insert the sample boat into the furnace and start measurement.

3.1.10 Changing TC Combustion Temperature

Temperature of the SSM-5000A TC furnace is set to 900°C, which is hot enough for
satisfactory combustion oxidation of almost any sample in any form. However,
measurement of samples containing carbonate (IC component) with a high decomposition
temperature, such as calcium carbonate, is sometimes difficult due to slow or incomplete
decomposition at 900°C. Such samples exhibit extremely broad peaks or tailing on the
screen during measurement. In order to use the SSM-5000A to analyze such samples, the
TC furnace temperature setting must be increased to 980°C by following the procedure
below.

Note: At 980°C, the life of the catalyst, combustion tube, TC furnace, thermocouple,
and 0-ring are shorter than at 900°C.

ACAUTION

Verify that the TC and IC furnaces have cooled to room temperature before
removing the rear cover to change the temperature setting.

Changing the TC Furnace Temperature Setting

] . Remove the rear cover of the SSM-5000A while the TC furnace and IC furnace are
cold.

Note:  Two temperature controllers are located on the right side of the
SSM-5000A. The left temperature controller regulates the TC fur-
nace and the controller on the right regulates the IC furnace. The
procedure below applies to the TC temperature controller (left).

Reference: See Section “5.6.8.2 Installing the TC Combustion Tube and IC Reaction Tube”.
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3.1 Analysis Preparations
3.1.11 Relationship Between Carbon Content and Peak Height

2.

N

Move the PROTECTION switch on the TC temperature controller to the down
position.

Use a small stick with a sharp point to press switch O until the “SP” indicator is
illuminated.

Note: * When “SP” is illuminated, the LED displays the set temperature.
* When “AL” is illuminated, the LED displays the variance range (+ °C)
for the Ready determination.
*  When neither “SP” or “AL” are illuminated, the LED displays the actual
furnace temperature.

Press switch @ to set the LED display to 980. The LED display changes quickly if
switch @ is held down. Press switch @ to decrease the temperature setting.

Note: NEVER set the temperature above 980°C.

Press switch @ until both the “SP” and “AL” indicators are no longer illuminated and
the LED displays the actual furnace temperature.

Return the PROTECTION switch to the up position.
Replace the SSM-5000A rear cover.

LED Display
A \N N K D
= | 7
Indicators D ﬁ > ﬁ > N ﬁ ®
A4
o 4 | 4
Switch PROTECT
ﬁ ON ol m ol
Y -t =t — -
0 |rBeges|so: Q-
1 2 3 4 5 6 || T T

Figure 3.3 « Temperature Controller

3.1.11 Relationship Between Carbon Content and Peak Height

The approximate relationship between the carbon content of the sample and the peak height
when measured with the SSM-5000A is shown below. Refer to these values to check
performance after installation or service.

Note: The relationship below was obtained from the measurement of glucose. The rela-

tionship may vary depending on the physical and chemical states of the sample.

Table 5.1 « Relationship Between Carbon Content and Peak Height

Analysis Type Carbon Content Peak Height

TC analysis 20mg Peak height approx. 500mV
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3.2 Start Up
3.2.1 Turning on the Power

3 . 2 Start Up

Turn on the power to the TOC-V and SSM-5000A before starting measurement.

3.2.1 Turning on the Power

] . Press the power switch at the bottom-right of the TOC-V front panel.
The “Initial Display” is presented.

2 . Turn on the power switch for the SSM-5000A.

Note: Before turning on the SSM-5000A, verify that the sample boat push
rod knobs are in the CHANGE SAMPLE position.

TIP » TOC-V power button positions: “ | ON
& O OFF

SSM-5000A4 power button positions: “ | ON

& O OFF

3.2.2 Carrier Gas Pressure

Use the following procedure to set the TOC-V and SSM-5000A carrier gas pressure.

Setting the TOC-V Carrier Gas Pressure

] . Set the TOC-V carrier gas supply pressure to 300kPa (44PSI).

2 . Open the front door of the TOC-V and set the carrier gas pressure to 200kPa using the
carrier gas pressure adjustment knob.

rri r Pr r CARRIER GAS
Carrier Gas Pressure Gauge

S

©OO

Carrier Gas Pressure Adjustment Knob

[

Figure 3.4 - Setting the TOC-V Carrier Gas Pressure

Note: The TOC-V carrier gas supply pressure must be at least 300kPa (44PSI) and
never more than 600kPa (87PSI).

SSM-5000A
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3.2 StartUp
3.2.3 Setting the Carrier Gas Flow Rate

@ Setting the SSM-5000A Carrier Gas Pressure

Procedure

] . Set the SSM-5000A carrier gas supply pressure to 300kPa (44PSI).

2 . Open the SSM-5000A flow controller and use the carrier gas pressure adjustment
knob to set the carrier gas pressure to 200kPa.

ol
@@I@

Q O | — Regulator Valve

./ | — Mass Flow Controller
A

CARRIER GAS
—

S

eS|

Flow Gaugel Pressurel Front Cover
Gauge

Figure 3.5 ¢ Setting the SSM-5000A Carrier Gas Pressure

Note:  The SSM-5000A carrier gas supply pressure must be set to 300kPa
(44PSI).

3.2.3 Setting the Carrier Gas Flow Rate

Use the following procedures to set the TOC-V and SSM-5000A carrier gas flow rates.

Note: Tandem NDIR cells are used for SSM-5000A measurements and carrier gas must
flow to both of these cells. Carrier gas must always be supplied to both the
TOC-V and the SSM-5000A.

¢ Setting the TOC-V Carrier Gas Flow Rate

Procedure

] . Open the front door of the TOC-V.
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3.2 Start Up
3.2.3 Setting the Carrier Gas Flow Rate

2 . Turn the carrier gas flow adjustment knob to set the flow on the flow gauge to
150mL/min (TOC-VCSH) or to 130mL/min (TOC-VCSN).

Carrier Gas Flow Adjustment Knob
A~

Flow Gauge

Figure 3.6 « Setting the TOC-V Carrier Gas Flow Rate

Setting the SSM-5000A Carrier Gas Flow Rate

] . Open the SSM-5000A flow controller.

2 . Turn the carrier gas flow adjustment knob to set the flow on the flow gauge to
500mL/min.

l@l

|— Regulator Valve

| — Mass Flow Controller

R,

CARRIER GAS
—

A
]

Flow Gaugel Pressurel Front Cover
Gauge

Figure 3.7 « Setting the SSM-5000A Carrier Gas Flow Rate

Note: Do not change the carrier gas flow rate during analysis. The peak
area changes in an inversely proportional relationship to the carrier
gas flow rate and changing the flow rate may cause measurement
errors.

SSM-5000A
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.1 Analysis Parameters

3 . 3 Measurements Using the TOC-VCSH/CSN/WS

This section describes the procedures used to perform measurements with the SSM-5000A
when it is connected to the TOC-VCSH/CSN/WS.

3.3.1 Analysis Parameters

3.3.1.1 Setting Up the SSM

Enter these parameters before starting SSM analysis.

] . Press the F4 [Conditions] key in the “Initial Display”.
The “Conditions - Unit” screen is displayed.

nditio

Basic Unit Printer

Furnace Fower 0N Runtine Report 10N
Tup 1630 °C: ¢ Peak Print 10N
¢ Cal.Grap.Print :ON

Lat, ‘Kegular
TN

Pouer (0FF
SSM

35 tessurers I

SEM-IC Furnace :0FF
Gell Length +Long

¥ ¥ |¥ v

Other Units

ESL :Disahle
3P Kot :Disahble

N

Press the arrow keys to move the cursor to the SSM - SSM Measurement item.

A

Turn SSM Measurement ON or OFF.
Note: Press the [Select] key to turn the item ON or OFF.

4 . Press the F1 [Return] key.
The display returns to the “Initial Display”.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.1 Analysis Parameters

3.3.1.2 Turning on the SSM Electric Furnace

This section describes how to turn on the power to the SSM electric furnace.

Turn on the TC furnace for TC measurement or the IC furnace for IC measurement.

TIP » 1tis possible to turn the TC and IC Furnaces ON even when the SSM measurement item is
set to OFF.

The SSM Measurement item must be set to OFF to analyze samples using the TOC-V.

Procedure

] . Press the F4 [Conditions] key in the “Initial Display™.
The “Conditions - Unit” screen is displayed.

Printer

Runtime Report :ON
Peak Frint :
Cal.Grap,Print :ON

SSM Measurement:
SIM-TC Furnace M
33M-1C Furnace @
Cell Length

Other Units

EsU
5P Kit

2 . Press the arrow keys to move the cursor to the appropriate item.
*  SSM-TC Furnace item for TC analysis

* SSM-IC Furnace item for IC analysis
3 . Turn the electric furnace ON or OFF.
Note:  Press the [Select] key to turn the item ON or OFF.

4 . Press the F1 [Return] key.
The display returns to the “Initial Display”.

Note: 1t takes 40 to 50 minutes for the furnace temperature to stabilize after the furnace
power is turned on. Follow the procedures in Section “3.3.6 Ending Measure-
ment” to turn the power off.
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3.3.1 Analysis Parameters

3.3.1.3 Setting the SSM Cell Length

This section describes how to select which NDIR detector cell will be used for
measurement.

The SSM cell length can be set to “Short” or “Long”. “Short” is the default setting for SSM
cell length.

Note: Setthe SSM cell length item to “Long” for high sensitivity measurement. Use the
cell switching valve set (available as a special accessory) to enable high-sensitiv-
ity measurement with the 200mm TOC-V cell.

Procedure

] . Press the F4 [Conditions] key in the “Initial Display”.
The “Conditions - Unit” screen is displayed.

Bazic Unit Frinter

Furnace Power 0N '“§ Runtime Report 10N
Tup 1680 “Go; Feak Frint Huil
i Gal,Grap,Print 10N

Regular

Fower J0FF
SEM

55M Measurewent: ON
JEM-TC Furnace 0N
M-I Furnace :0FF
Cell Length Hohort

‘Disahble
:Dizable

:Disahble

Press the arrow keys to move the cursor to the SSM Cell Length item.

“w N

Press the [Select] key to select “Short™.

4. Press the F1 [Return] key.
The display returns to the “Initial Display”.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.1 Analysis Parameters

3.3.1.4 Setting the Unit of Concentration

This section describes how to set the unit of concentration for sample measurement. The
concentration units are set independently for the standards used to create calibration curves
and for sample measurements.

Procedure

] . Press the F4 [Conditions] key in the “Initial Display”.
The “Conditions - Unit” screen is displayed.

[ 1
Basic Unit Printer

urnace Pouer @ © i Runtine Report :Op
: Peak Print (0N
Cal.Grap,Print :ON

33M Measurement:
SSM-TC Furnace :[ili
SIM-IC Furnace
Cell Lenath :

Other Units

EsU :
3P Kit :Disahle

Manual In]

2 . Press the F4 [Meas. Cond.] key.
The “Conditions - Meas. Cond.” screen is displayed.

Meas, Qutput

#of Syringe Wash i gUnit ¢ Linuid Sanple :mail
# of Surinoe Wash(sp):l Salid Snpl(Cal):
: Solid Sample ok

i Name of Convert Val, :CHY
ObJject for Conversion:NONE

: Equationfu=Ax+B}  A31.0000

: B:0,0000

Auto Dl change

Min,Mes, Span[TC/NPOC] 0 sec
Min.Mes.Span[IC/POC] :0  sec

Mane of Method Group

F2: GROUP-1 Misc,
F3:GROUP-2 :
F4:GROUP-3 iDate  t12(DEC)-18-2000 14:10
Fo:GROUP-4 ‘Buzzer :ON
FB2GROUP-5 i 5crn offiON

3. Press the arrow keys to move the cursor to the appropriate item:

*  Output-Unit-Solid Smpl (Cal) item to set the concentration units for creating cali-
bration curves

* Output-Unit-Solid Sample item to set the concentration units for sample analysis
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4 . Press the [Select] key to display the concentration units.
TIP » Press the [Select] key to interrupt the settings and return to step 3.

5 . Press the T { keys to select the required units from the following options.
Options for Output-Unit-Solid Smpl (Cal):
. gL
« mg/L
* pg/l
* ppm
* ppb
c %

Options for Output-Unit-Solid Sample:
. gL

« mg/L

* pg/l

* ppm

* ppb

c %

* 8

. mg

* g

Press the [Enter] key to enter the selected units.

N

Press the F1 [Return] key.
The display returns to the “Initial Display”.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

3.3.2 Calibration Curve Measurement

This section describes how to measure calibration curves.

The example below describes TC analysis with a concentration unit of %, but the same
procedure applies to IC analysis.

TIP » Press the [Cal] key to interrupt the settings.

Procedure for Accessing the “SSM Calibration Settings” Screen

Press the [Cal] key in the “Initial Display”.
The “SSM Calibration Settings” screen is displayed.

Galib # (0 Anount Unit:Weisht(no)® Cell Lenath:Short
Dens ity S

[ 0- 91
Cone :

Amount

Cone

Amount

3.3.2.1 Creating Calibration Curves

The method for creating calibration curves can be broken down into the following five

steps:
Step 1 Set the Measurement Mode
Step 2 Set the Calibration Curve Measurement Parameters

Step 3 Load the Standard
Step 4 Press the [Start] Key
Step 5 End Measurement

¢ Step 1 Set the Measurement Mode

Procedure

1. Press F2 [SSM-TC].

The parameter box for TC analysis is displayed as the default. The currently saved
calibration curves are displayed at the top of the screen.

Note: Press the F3 [SSM-IC] key for IC analysis.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

@ Step 2 Set the Calibration Curve Measurement Parameters

The calibration curve measurement parameters include the following items:
(1) Calibration Curve Number: Enter the number of the calibration curve.

(2) Amount Unit: Select the form of the standard (solid/liquid).
(3) Density: Enter the density of liquid standards.

(4) Concentration: Enter the standard concentration.

(5) Amount: Enter the weight or volume of the standard.

The procedures for setting each of these items are described below.

TIP » Press the FI [Return to Settings] key to return to the “Setting” screen to repeat entry of the
calibration curve parameters. Press the [Cal] key to quit without making the calibration
curve measurements. Then press the F6 [Yes] key to quit and return to the “Initial
Display” or the F1 [No] key to cancel the quit command.

(1) Calibration Curve Number

] . Enter the calibration curve number.
A list of previously saved calibration curves is displayed at the top of the screen.

2 . Select an unused number from the list.

Calib # :3]  Awount Unit:WeightCno)® Cell Length:Short

Dlengity Do

[ 0- 9] RS
tone R ]

Amount T kkRkE ng

Gone

Amount

3 . Press the [Enter] key.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

(2) Amount Unit
Select whether the standard is a solid or a liquid.

1. Pressthe > key to move the cursor to the Amount Unit item.

Galib # @3 Anount Unit:OTEIENNE Cell Lenath:Short
Density T LL00

[ 0- 91
Cone :

Amount

Cone

Amount

2 . Use the [Select] key to choose the form of the standard.
* Select Weight (mg) for a solid standard.

» Select Volume (uL) for a liquid standard.

(3) Density

Density is entered for liquid standards that do not have mg/mL designated as the
concentration unit.

TIP » See Section “3.3.1.4 Setting the Unit of Concentration”.

Ji . Press the 4 key to move the cursor to the Density item.

b # 23
Densg ity

[0 -9999]
Cone :

Gell Length:ihort

Amount

Cone

Amount

2 . Enter the density and press the [Enter] key.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

(4) Concentration

] . Press the 4 key to move the cursor to the Concentration (Conc) item.

librat tir il 1

SM-TU% Cone Amount Statuz g Cone Amount Statu
1 f
2 7
3 8
4 9
Calib B @3 Awount Unit:Woluwe (ML) Cell Length:Short

Dlengity
[ 0 -99999]
tone :

1.00

Amount

Gone

Amount

2 . Enter the concentration of the standard.
The previously set concentration value is displayed.

3 . Press the [Enter] key.

Reference: See Section “3.3.1.4 Setting the Unit of Concentration”.

(5) Amount

] . Press the  key to move the cursor to the Amount item.
Libration Seiti Cal.C

Calib # :3  Awount Unit:¥oluwe (ML) = Cell Length:Short
Density 1.00

égﬁgﬂlfgggg! FOINT-

Amount

Gone

Amount

2 . Enter the amount of standard and press the [Enter] key.

Proceed to Step 3 “Load the Standard” if creating a single-point calibration curve or

follow the procedure below to create a multi-point calibration curve.

SSM-5000A



3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

Creating a Multi-point Calibration Curve

] . Move the cursor to the Concentration (Conc) item.

2 . Press the — key. The parameter box is displayed for the second point.

SM-TC

i
0
1
2
3
4

Cone

Anount

Status Cone Anount Statu

]
5
f
g
3
9

Calib # :3
Dens ity

[ 0 -99999]
Cone :

Amount

Cone

Amount

gmount Unit:volume(4L)#

1.00

Gell Length:ihort

1.000 IT% il
¢ Lo a

ittt LI

point were set.

calibration curve.

To Delete a Point (point n)

1.
2.

Set the parameters for the second point in the same way as parameters for the first

Repeat steps 2 and 3 to set the parameters for the third and subsequent points in the

Move the cursor to the parameter box for point n.

Press the F6 [Delete Point] key.

The parameter box for point n is deleted.

Note:

If the F6 [Delete Point] key is pressed while the parameter box for

the first point (point 1) is selected by the cursor, this parameter box
is not deleted but the display reverts to the default display.

TIP »

Press the F1 [Return to Settings] key to return to the “Setting” screen to repeat entry of the

calibration curve parameters. Press the [Cal] key to quit without making the calibration
curve measurements. Then press the F6 [Yes] key to quit and return to the “Initial
Display” or the F1 [No] key to cancel the quit command.

SSM-5000A
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

¢ Step 3 Load the Standard

Procedure

] . Press the [Next] key.
The “SSM Calibration” screen is displayed.

Input the volume
0 of ngé‘é]sample.
i

fili mrErEy hrag Yol LUl Eenark

0 12{0EC)-18-2000  14-33
Cell LengthiShort Densit:1,00

10 20 30¢uin)
Frotect:0FF Least Squares Shiftinone

W In~

» If the standard is a solid, a dialog box prompts the operator to enter the weight of
the standard in mg.

» Ifthe standard is a liquid, a dialog box prompts the operator to enter the volume of
the standard in pL.

2 . Weigh the standard into the sample boat.
Enter the amount of the standard in the sample boat and press the [Enter] key.

3 . Press the [Enter] key again.
A dialog box instructs the operator to load the *** mg/L Standard Set Sample and
press the START button.

*#% Represents the standard concentration entered in the “SSM Calibration Settings” screen.
4 Open the sample port cover.
5 . Place the sample boat containing the standard on the sample boat holder.

Close the sample port cover completely.
When the instrument is in standby, the Ready lamp illuminates and the [Start] key
flashes.

Note: 1If the carbon amount in the standard (concentration x amount) is
less than 3.0mg, wait 1.5 to 2 minutes after closing the sample port
cover before pressing the [Start] button to avoid peaks due to ambi-
ent CO,.

TIP » Pressthe F1 [Return to Settings] key to return to the “Setting” screen to repeat entry of the
calibration curve parameters. Press the [Cal] key to quit without making the calibration
curve measurements. Then press the F6 [Yes] key to quit and return to the “Initial
Display” or the F1 [No] key to cancel the quit command.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

@ Step 4 Press the [Start] Key

Reference: The parameters used to create the calibration curve can be changed on the “SSM
Calibration” screen during the calibration curve measurement or on the “SSM Calibration
Setting” screen after calibration curve measurement is complete. See Section “3.3.2.2
Changing Calibration Curve Parameters”.

Procedure

] . Verify that the Ready lamp is illuminated and the [Start] key is flashing.

2 . Press the [Start] key.
A dialog box prompts the operator to move the standard to the MEASURING posi-
tion.

Puzh hoat to
Measuring Position,

[nif Area Cnv drea Yol Gl Beiark

SSM
TC

D OO0 =~ I T T e LD D)

—

0 12¢DECI-18-2000 14.34
Gell Length:ihort Densit:1.00
0 10 20

30¢wind
Protect:OFF  Least Suares Shiftinone

3 . Move the sample boat into the furnace.

* TC analysis: Gently move the sample boat push rod knob to the MEASURING
position (until it stops).

» IC analysis: Inject the acid into the sample boat using the acid dispenser, then gen-
tly move the sample boat push rod knob to the MEASURING position (until it
stops).

The [Start] key illuminates and calibration curve measurement starts.

TIP » Graph Scale

The graph scale (vertical axis) is automatically displayed. The range can be changed
between 10 and 1000mV with the F3 [Zoom In] and F4 [Zoom Out] keys. The scale
changes by 10mV each time the F3 and F4 key is pressed in the 10-100mV range and
by 100mV each time the key is pressed in the 100-1000mV range.

SSM-5000A

39



3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

Procedure After Analysis

After analysis is complete the following instructions are displayed.
e TC analysis: Return the standard to the COOLING position.

* IC analysis: Return the standard to the SAMPLE CHANGE position. Proceed to
procedure step 2 below.

] . Move the sample boat push rod knob to the COOLING position.
The sample boat cools down. About 30 seconds later, the display instructs the user to
return the standard to the SAMPLE CHANGE position.

Note: Damage may occur if the TC sample boat is moved directly from
the MEASURING position to the SAMPLE CHANGE position.

N

Return the sample boat push rod knob to the SAMPLE CHANGE position.

A

Proceed to the next step.

» Press the F1 [Add Injection] key for additional measurements of the same stan-
dard. Steps 3 “Load the Standard” and 4 “Press the [Start] Key” are repeated.

» Press the F2 [Remeasure Point] key to delete the data and repeat the measurement.
Then press the F6 [Yes] key to repeat steps 3 “Load the Standard” and 4 “Press the
[Start] Key”.

* Operation proceeds to step 5 “End Measurement” when measurement is complete.

* Press the F6 [Go to Next Cal. Point] key to proceed to the measurement of the next
concentration (for multi-point calibration curve). Steps 3 “Load the Standard” and
4 “Press the [Start] Key” are repeated.

Reference: See Section ““3.3.5 Deleting Data” before deleting any measured data.

¢ Step 5 End Measurement

Procedure

] . Press the F6 [Exit Cal. Measurement] key.

2 . Press the appropriate key as desired:
» Press the F6 [ Yes] key to protect the results. The measurement results are automat-
ically printed out if the Runtime Report item was set ON in the “Conditions -
Unit” screen. The display returns to the “Initial Display”.

» Press the F4 [No] key if the results are not to be protected. The measurement
results are automatically printed out if the Runtime Report item was set to ON in
the “Conditions - Unit” screen. The display returns to the “Initial Display”.

» Press the F1 [Cancel] key to return to the “Measuring” screen without ending mea-
surement. The display returns to the “SSM Calibration” screen.

Note:  Occasionally, IC reaction acid overflows from the sample boat and
accumulates on the IC sample boat holder. During sample changes,
inspect and clean the sample boat holder as necessary.

Reference: See Section “3.3.7.1 Calibration Curve List” when changing the general parameters for
the calibration curves after measurement is complete.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.2 Calibration Curve Measurement

3.3.2.2 Changing Calibration Curve Parameters

The following three calibration curve parameters can be changed during or after calibration
curve measurement:
(1) Protection

Select whether the stored calibration curve data is protected. Protected calibration
curve data cannot be deleted.

(2) Curve Type

Select whether calibration curves with 3 or more points are created using regression
lines by the method of least squares (Least Squares) or using the polygonal method
linking consecutive points with straight lines (Pt to Pt).

(3) Curve Shift
Select whether the calibration curve is parallel shifted to pass through the origin.

Note: The default parameters for generating calibration curves are as fol-
lows.

* Protection: OFF
® Curve Type: Least Squares
® Curve Shift: none

Procedure

] . Press the F5 [Browse Cal. Curves] key.

2. Change the calibration curve parameters.
* Protection: Press the F2 key to choose ON or OFF.

* Curve Type: Press the F3 key to choose Least Squares or Pt to Pt.
* Curve Shift: Press the F4 key to choose Origin or none.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

3.3.3 Sample Measurement

Sample measurement is possible either with just one measurement mode (single-mode
measurement) or with more than one measurement mode (multiple-mode measurement).

The example below describes TC analysis with concentration units of %, but the same
procedure applies for IC analysis.

Procedure for Accessing the “SSM Measurement Settings” Screen

Press the [Measure Sample] key in the “Initial Display”.
The “SSM Measurement Settings” screen is displayed.

Sanple Name : N A Amount Unit:Weight®l Cell Length:Short

[ -1
Calib :

Dlengity

TIP » Press the [Measure Sample] key to interrupt the settings and return to the “Initial Display”
screen.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

3.3.3.1 Measurement Procedure

The method for measuring samples can be divided into the following five steps:
Step 1 Set the Measurement Mode

Step 2 Set the Measurement Parameters
Step 3 Load the Sample

Step 4 Press the [Start] Key

Step 5 End Measurement

@ Step 1 Set the Measurement Mode

Procedure

] . Press the F2 [SSM-TC] key.
The parameters box for TC analysis is displayed.

Conc, Amount Conc, Amount

Cal ih,

Density N

Note: Press the F3 [SSM-IC] key for IC analysis.

TIP » Press the function key corresponding to the measurement mode to hide the parameter box
for that measurement mode.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

© Step 2 Set the Measurement Parameters

The measurement parameters include the following items:
(1) Sample Name: Enter the name of the sample.

(2) Sample Amount Unit: Enter the form of the sample (solid/liquid).
(3) Calibration Curve: Enter the calibration curve to be used.

The procedure for setting each of these items is described below.

(1) Sample Name

] . Enter the name of the sample using up to 16 characters.

Conc, Amount Statu ' Amount Status

Cell LengthiShort

valib. DO ek

Dens ity |-

2 . Press the [Enter] key to confirm the sample name.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

(2) Amount Unit
The form of the sample (solid or liquid) is entered in this field.

1. Pressthe > key to move the cursor to the Amount Unit item.

Sanple Mame:SAMPLE-1 Awount Uni Cell Length:Shart

[ - | SSM-T0
Calih, T kbt
Density o100

2 . Use the [Select] key to choose the form of the sample.
* Select Weight for a solid sample.

» Select Volume for a liquid sample.

(3) Calibration Curve

] . Press the  key to move the cursor to the Calibration Curve (Calib.) item.
A list of TC analysis calibration curves is displayed at the top of the screen.
1.0ur 10
SM-TCH  Conc, Anount : . Anount Status
JLos o

3
4 2.000% 100. 0y

[ 0- 9] WMH_
Calib. T =T

Density o100

2 . Select the calibration curve to be used by one of the following two methods:
* Select it from the “SSM Measurement Settings” screen.

* Select it from the calibration curve display.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

Selecting from the “SSM Measurement Settings” Screen

Ji . Enter the calibration curve number from the list at the top of the screen.

2 . Press the [Enter] key.
The concentration and injection volume that correspond to the selected calibration
curve are displayed.

Selecting from the Calibration Curve Detailed Display

] . Press the F1 [Calibration Curve] key to display the calibration curve details.

SSM-TUﬁ Conc, Amount Statuz Conc, Amount Statuz

100, Ong

4 2,000% 100, (ny

1826
# Cong,  dAmount  M9C  Area  #
% 1.000%  100.0ma 1000 1826 1
3
4
i
Area f
7
8
9
10
R2 i
0 TCT#aC] 1000 Cell L:Short Densit------
Date :12(DEC)-19-2000 16:05
Frotect:ON  Least Squares Shiftinone

N

Press the T | keys to select the calibration curve from the list at the top of the screen.

e

Press the F6 [Select] key.
The display reverts to the “SSM Measurement Settings” screen. The concentration
and injection amount that correspond to the selected calibration curve are displayed.

Note: * For single mode measurement: Proceed to step 3 “Load the Sample”.
¢ For multiple mode measurement: Repeat the procedure from step 1 “Set
the Measurement Mode”.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

¢ Step 3 Load the Sample

Procedure

] . Press the [Next] key.
The “SSM Measurement” screen is displayed.

anple NameSsMPLE-1

Area
Conc,
50 Input the wolume
106 ¢ Ch 0 of naéé]sample.
one. 0=
CIY &%ﬁﬁﬁL

Inj Arpa Canc, Wol(HL)  Renark

T 00— TR T e O D]

0 12(DECI-19-2000 16°15
Gell Length:Short Densit:],00
0 10 20 30Cwind

» Ifthe sample is a solid, a dialog box prompts the operator to enter the weight of the
sample in mg.

» If the sample is a liquid, a dialog box prompts the operator to enter the volume of
the sample in puL.

Measure the sample into the sample boat.
Enter the amount of the sample in the sample boat and press the [Enter] key.

Press the [Enter] key again.
A dialog box instructs the operator to load the sample and press the [Start] button.

Open the sample port cover.

Place the sample boat (with sample) on the sample boat holder.

AN N ST

Close the sample port cover completely.
When the instrument is in standby, the Ready lamp is illuminated and the [Start] key
flashes.

TIP » Press the FI [Return] key to return to the “Setting” screen to repeat the sample
measurement settings. Press the [Measure Sample] key to quit without making the sample
measurement and return to the “Initial Display”.

Note: If the carbon amount in the sample (concentration x amount) is
3.0mg or less, wait 1.5 to 2 minutes after closing the sample port
cover before pressing the [Start] button to avoid peaks due to ambi-
ent CO,.

SSM-5000A
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

@ Step 4 Press the [Start] Key

Procedure

] . Verify that the Ready lamp is illuminated and the [Start] key is flashing.

2 . Press the [Start] key.

A dialog box prompts the operator to move the sample to the MEASURING position.
surement
Sample MameSAMPLE-1

Area

Fush hoat to
Measuring Fosition,

[t Area  Conc, WoltudLd Renark

(D = ST L LT

—

0 12¢{0EC)-19-2000 16718
Cell LengthiShort Densit:1,00

0 10 20 30¢min)

3 . Move the sample boat into the furnace.

* TC analysis: Gently move the sample boat push rod knob to the MEASURING
position (until it stops).

» IC analysis: Inject the acid into the sample boat using the acid dispenser then gen-
tly move the sample boat push rod knob to the MEASURING position (until it
stops).

The [Start] key illuminates and sample measurement starts.

TIP » Graph Scale

The graph scale (vertical axis) is automatically displayed. The range can be changed
between 10 and 1000mV with the F3 [Zoom In] and F4 [Zoom Out] keys. The scale
changes by 10mV each time the F3 and F4 key is pressed in the 10-100mV range and
by 100mV each time the key is pressed in the 100-1000mV range.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.3 Sample Measurement

Procedure After Analysis

After analysis is complete, the following instructions are displayed.
* TC analysis: Return the sample to the COOLING position.

* IC analysis: Return the sample to the SAMPLE CHANGE position. Proceed to pro-
cedure step 2 below.

] . Move the sample boat push rod knob to the COOLING position.

The sample boat cools. About 30 seconds later, the display instructs the user to return
the sample to the SAMPLE CHANGE position.

Note: Damage may occur if the TC sample boat is moved directly from
the MEASURING position to the SAMPLE CHANGE position.

N

Return the sample boat push rod knob to the SAMPLE CHANGE position.

A

Proceed to the next step.

» Press the F1 [Add Injection] key for additional measurements of the same sample.
Steps 3 “Load the Sample” and 4 “Press the [Start] Key” are repeated. Operation
proceeds to step 5 “End Measurement” when measurement is complete.

* Press the F6 [Next Measurement] key to proceed to the measurement of the next
mode (for multiple mode measurement). Steps 3 “Load the Sample” and 4 “Press
the [Start] Key” are repeated.

¢ Step 5 End Measurement

Procedure

] . Press the F6 [Exit] key to return to the “Initial Display” and save the measurement
results in the data report.

Note: The measurement results are automatically printed out if the
Runtime Report item was set to ON in the “Conditions - Unit”
screen.

SSM-5000A
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.4 Stopping Measurement

3.3.4 Stopping Measurement

Two methods are available to stop in-progress measurement.
(1) HALT
Measurement stops immediately and measured data is lost.
(2) PEAK STOP
Peak measurement stops immediately and measured data to that point is displayed.

Procedure

Ji . Press the [Stop] key during measurement.
The following function keys are enabled:
* F1 key: Cancel (Do not stop measurement.)
* F3 key: HALT
* F6 key: Peak Stop

2 . Press the appropriate function key.

Note: * Measurement stops immediately when the F3 [HALT] key or F6 [Peak
Stop] key is pressed.

When TC analysis is stopped, instructions are displayed to return the sample to the

COOLING position.

When IC analysis is stopped, instructions are displayed to return the sample to the
SAMPLE CHANGE position. Proceed to procedure step 4 below.

3 . Move the sample boat push rod knob to the COOLING position.
The sample boat cools. After about 30 seconds, the screen displays instructions to
return the sample to the SAMPLE CHANGE position.

Note: Damage may occur if the TC sample boat is moved directly from
the MEASURING position to the SAMPLE CHANGE position.

4. Return the sample boat push rod knob to the SAMPLE CHANGE position.
A dialog box is displayed verifying whether to end measurement.

5 . Press the F6 [Exit Measurement] key.
The display returns to the “Initial Display”.

Note: Press the F1 [Add Injection] key to repeat the measurement.

3.3.5 Deleting Data

To improve reliability of measurement results when creating calibration curves or
analyzing samples, measurement is normally repeated several times on the same sample. If
large discrepancies in measured data values result, abnormal values can be deleted.

Note: Data cannot be deleted after measurements are complete and the “Measuring”
screen has been closed.
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Deleting Data

1. Verity that measurements are complete and the measurement results are displayed in
the list at the right of the screen.

2 . Press the T { keys to select the data to be deleted.

3 . Press the [CE] key.

The data is deleted. “Exc” is displayed before “Inj#”. The mean area, SD, and CV%
values show at the top of the screen are updated.

Restoring Deleted Data

1 . Press the T 4 keys to select the deleted data to be restored.

2 . Press the [CE] key.

“Exc” disappears and the mean area, SD, and CV% values shown at the top of the
screen are updated.



3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.6 Ending Measurement

3.3.6 Ending Measurement

The end of a measurement session can be initiated by either of the following two methods:
(1) Power off

Turn off the instrument power supply.

(2) Sleep
Set the date and time of the next measurement and leave the instrument in an inactive
condition until then.

Note: * Always turn off the SSM-TC furnace power supply at least 30 minutes before
turning off the SSM-5000A power supply. If the SSM-5000A is turned off
immediately after turning off the SSM-TC furnace power supply, the interior
of the furnace remains hot but the cooling fan for the TC combustion tube
connector stops, allowing the O-ring temperature to rise in the TC
combustion tube connector and reducing the O-ring life. This restriction does
not apply to emergency shutdowns.

* Prior to leaving the SSM-5000A unused for a long period, use water to
eliminate or flush out the phosphoric acid from the tubing between the acid
dispenser and the IC sample port. Phosphoric acid left in the tubing may
solidify and form a blockage.

¢ Use a cotton swab to remove any acid or other corrosive substance remaining
in the TC or IC sample ports (sample boat holder and sample boat push rod
included) or on internal parts of the combustion tube swage lock connector.
Wash off any particularly corrosive substances with water.

@ Turning Power Off

Use the procedure below to end measurement and turn off the instrument power.

Procedure

Ji . Press the F1 [Standby Option] key in the “Initial Display”.
The “Standby Option - Sleep” screen is displayed.

ndhy Option

Next reboot : EACDEC)-20-2000 16:20

Unit Conditions

Furnace OFF #
Carrier Gas OFF ®
TH Unit UFF ™
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.6 Ending Measurement

2 . Press the F4 [Power OFF] key.
A message indicates that the instrument is entering the Automatic Shutdown process.

Autowatic Shutdown

TIP » Press the FI [Cancel] key to cancel turning off the power and return to the “Initial
Display”.

3 . Press the F6 [Execute] key.
A dialog box prompts whether to turn off the power.

Do you vant to
ztop this process?

Automatic Shutdown

4 . Press the F6 [Yes] key to end.
The furnace power is automatically shut off and the temperature drops.

5. After 30 minutes the TOC-V power automatically turns off. Turn off the SSM-5000A
power after the TOC-V turns off.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.6 Ending Measurement

TIP »

TIP »

& Sleep

Set the time and date for the next measurement session. The TOC-V stays in an inactive
state until then.

About 1 hour before the preset date and time, the TOC-V prepares for measurement. The
power is turned on, the carrier gas flow is started and the electric furnace temperature rises.

The furnace power and carrier gas can be turned off during the inactive period.

Power to the SSM-5000A electric furnaces are controlled by the TOC-V. The carrier gas
for the SSM-5000A is turned ON and OFF manually. If the SSM-5000A is going to be
turned ON automatically by the Sleep function, the carrier gas flow rate to the SSM-5000A
must remain ON during the inactive period.

Procedure
] . Press the F1 key in the “Initial Display™.

The “Standby Option - Sleep” screen is displayed.

ndby Option

Nest reboot : WACDEC)-20-2000  16:20

Unit Conditions

Furnace OFF #
Carrier Gas OFF ®
N Unit UFF ™

2 . Enter the desired date and time of the next instrument startup.

The date and time can be set between the present and December 31, 2099. Press the — key
to move the cursor to the right and the < key to move the cursor to the left. The cursor
moves in the sequence: month, day, year, hour, minute. Press the [Enter] key to confirm
each numerical value.

3 . Press the 4 key to move the cursor to the unit to be set, then press the [Select] key to
toggle the setting ON or OFF.

Note: ¢ The term “Furnace” refers to the SSM-TC furnace, SSM-IC furnace,
and TOC-V furnace.
® The carrier gas ON/OFF setting affects only the TOC-V carrier gas
setting. Turn the SSM-5000A carrier gas ON and OFF manually.

Press the F1 [Return] key to cancel turning off the power.

4 . Press the F6 [Execute] key.
The units set to OFF automatically turn off. These units will turn on approximately 1
hour before the preset time, so that the instrument is ready for measurement.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.7 Referencing Data

3.3.7 Referencing Data

Previously saved data (calibration curves and data reports) can be referenced and the
parameters can be changed.

3.3.7.1 Calibration Curve List

It is possible to reference calibration curve details, change curve parameters (protection,
curve type, curve shift), and delete previously saved calibration curves.

Calibration Curve Details can be referenced and the parameters can be changed during
calibration curve measurement. (See Section “3.3.2 Calibration Curve Measurement”.)
Saved Calibration Curve Details can be referenced when setting up sample measurements.
(See Section “3.3.3 Sample Measurement”.)

The example in this section describes procedures for referencing TC analysis calibration
curves but the same procedure applies to IC analysis calibration curves.

@ Referencing the Calibration Curve Details

Procedure

Ji . Press the F6 [Data Report] key in the “Initial Display”.
The “Data Report - Measurement Log” screen is displayed.

lata Keport - Measurenent Log
Sanple Mame

Date & Ting Tupe Cone, ] W]
SAMPLE-1 TiDECATG/00 182230 BEM-TC 0 0,8h4% 0,00 0,00
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.7 Referencing Data

2 . Press the F6 [Cal. Curves List] key.
The “Data Report - Calibration Curves” screen is displayed.

2,000% 100, (ny

1826
# Cong,  dAmount  M9C  Area  #
% 1.000%  100.0ma 1000 1826 1
3
4
i
Area f
7
8
9
10
R2 e
0 TCT#aC] 1000 Cell L:Short Densit------
Date :12(DEC)-19-2000 16:05
oti 0N ift:

3. Press the F2 [TC] key.
The saved TC calibration curves are displayed by default.

Note: Press the F3 [IC] key to list the IC analysis calibration curves.

4 . Press the T4 keys to select the calibration curve to be referenced.
The calibration curve graph and details are displayed.

5. Press the F1 [Return] key to return to the “Initial Display”.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.7 Referencing Data

¢ Changing Calibration Curve Parameters

The following three calibration curve parameters can be changed:
* Protection

e Curve Type

* Curve Shift

See Section “3.3.2.1 Creating Calibration Curves” for details.

Procedure

] . Press the F6 [Data Report] key in the “Initial Display”.
The “Data Report - Measurement Log” screen is displayed.

Data Report - Measurement Log
Sanple Mame

Date & Tine Tupe Cong, ] [
SAMPLE-1 TiDEC/19/00 18323 SSM-TC  (0.8h4% 0,00 0.00

2 . Press the F6 [Cal. Curves List] key.
The “Data Report - Calibration Curves” screen is displayed.

101, Ong

100. 0y

# Conc,  Amount  AMgC  Area  #
% 1.000%  100,0mg 1000 1826 1
3
4
h
rea fi
g
3
9
10
k2 L
0 TC[AgC] 1000 Cell LiShort Densit------
Date :12(DEC}-19-2000 16:05

Protect:ON  Least Suares Shiftinone

3 . Press the F2 [TC] key.
The saved TC analysis calibration curves are displayed by default.

Note: Press the F3 [IC] key to list the IC analysis calibration curves.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.7 Referencing Data

4 . Press the T { keys to select the calibration curve to be changed.
The calibration curve graph and details are displayed.

5 . Press the F6 [Edit] key.
The “Data Report - Calibration Curves” screen is displayed.

1826
# Donc,  Anmount  MgC  Area
% 1.000%  100.0my 1000 1826 1
3
4
i
Area fi
7
8
9
10
R2 S
0 TClMaC] 1000 Cell L:Short Densit------
Date :12(DECI-19-2000 16:05
Protect:ON  Least Sguares Shiftinone

6. Change the calibration curve parameters.
» Protection: Press the F2 key to choose ON or OFF.

* Curve Type: Press the F3 key to choose Least Squares or Pt to Pt.
» Curve Shift: Press the F4 key to choose Origin or none.

7. Press the F6 [OK] key.
Status reverts back to the status in step 3.

TIP » Press the Fi [Cancel] key to cancel the change operation.

8 . Press the F1 [Return] key to revert to the “Initial Display”.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.7 Referencing Data

@ Deleting Calibration Curves

Procedure

] . Press the F6 [Data Report] key in the “Initial Display”.

e Daie & Thie Tupe__Cong, S0 CvE
SAMPLE-1 DEC/ 197007 18: 79 SSM-TC 0. 804% 0,007 0.00

2 . Press the F6 [Calibration Curve List] key.
The “Data Report - Calibration Curve” screen is displayed.

SM-TC% Cone, Anount Statu Cone, Anount Status

101, Ong

100. 0y

# Conc,  Awmount  HgC Area  #
% 1.000%  100,0mg 1000 1826 1
3
4
h
rea fi
g
8
g
10
k2 P
0 TCLAyC] 1000 Cell L:iShort Densit------
Date :12(DEC}-19-2000 16:05

Protect:ON

3 . Press the F2 [TC] key.
The TC analysis calibration curves saved by default are displayed.

Note:  Press the F3 [IC] key to list the IC analysis calibration curves.

4. Pressthe T keys to select the calibration curve to be deleted.
The calibration curve graph and details are displayed.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.7 Referencing Data

5 . Press the [CE] key.

nount

100, Oma
100, Ong
1526
# Gonc,  dAmount o0 Area  #
% 2,000%  100,0mg 2000 1826 1
Area Delete calibration curve,
Iz it OR7
|1U
R2 i
0 TC[MaC] 2000 Cell L:Short Densit-———
Date :12(DEC)-19-2000 16:10
Protect:0FF Least Swuares Shiftinone

» Press the F6 key to delete the selected calibration curve.

» Press the F1 key to cancel the delete operation.

6. Press the F1 [Return] key to revert to the “Initial Display”.

If a Calibration Curve Cannot be Deleted

A calibration curve cannot be deleted if the letter “S” or “P” is displayed in its status
column. An error message is displayed after the [CE] key is pressed.

Use the methods below to change the calibration curve status.

o “S” displayed: The letter “S” displayed in status column indicates that the calibra-
tion curve is being used in the “Measurement - Settings” screen. Press the [Mea-
sure Sample] key to hide the parameter box or deselect the calibration curve with
the Calibration Curve item. (See Section ““3.3.2.1 Creating Calibration Curves”.)

“P” displayed: The letter “P” displayed in status column indicates that the calibra-
tion curve is protected. Turn the Protect OFF. (See Section “3.3.2.2 Changing Cali-
bration Curve Parameters”.)
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.7 Referencing Data

3.3.7.2 Data Reports

This section describes how to reference or delete measured sample data.

Referencing Data

Ji . Press the F6 [Data Report] key in the “Initial Display”.
The “Data Report - Measurement Log” screen is displayed.

lata Keport - Measurenent Log
Sanple Mame Vi
SAMPLE-1

Tupe
5

Date & Tiug Cone, ] [
T:DEC/ 19700 18323 SSM-TC (0, 8h4% 0,00 0,00

Deleting Data

] . Press the F4 [Clear All] key in the “Measurement Log” screen to delete the data.
A dialog box prompts whether to delete the measured data.

lata Keport - Measurenent Log
Sanple Mame Vi
SAMPLE-1

Tupe
5

Date & Tiug Cone, ] [
T:DEC/ 19700 18323 SSM-TC (0, 8h4% 0,00 0,00

Megsured data will be initialized, OK?

2 . Press the F6 [ Yes] key.
All stored data is deleted and the data display is cleared.

TIP » Pressthe FI [Noj key to cancel the delete operation and return to the “Measurement Log”
screen.

3 . Press the F1 [Return] key to revert to the “Initial Display”.

SSM-5000A 61



62

3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

3.3.8 Screen Displays

3.3.8.1 Background Monitor

Press the F3 key in the “Initial Display” to display the “Background Monitor” screen.

1000 3
W Trnace  :680°C 0P
Jehuniditier:1.0°C_OE>]

0K

Position

2 Fluctuation K -5
Noise oK
GHIC Tew.: 06
il IC Temp,+ 0 —7
_ ’ ’ 1’?‘ime(min%5 - o
Key to the Display

(1) Screen title: Background Monitor

(2) Baseline display

(3) TOC-V furnace temperature and OK/NG status

(4) TOC-V dehumidifier (electronic cooler) temperature and OK/NG status
(5) Baseline position, fluctuation, and noise OK/NG status

(6) SSM-5000A TC furnace temperature and OK/NG status

(7) SSM-5000A IC furnace temperature and OK/NG status

Function Keys

Key Function

F1 [Return] Returns to the “Initial Display”.

F3 [Zoom In] Enlarges the baseline full scale to 20mV.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

3.3.8.2 Conditions

This section describes only the items related to the SSM-5000A on the “Conditions”
screen.

The “Conditions” screen comprises two screens: “Unit” and “Measurement Conditions
(Meas. Cond.)”.

& “Conditions - Unit”

Press the F3 “Unit” key to display the following screen.

Bazic Unit Printer

urnace Power 0N Runtime Report :ON
Tenp. 720 “Go; Peak Print SON

Cal.Grap,Print :ON
atalust Tupe TC/TN

ASI

Yial 40wl
Needle Set coampl ing
Meedle Rinse  :ON
Needle Rinse

after acid add:ON
Stirrer OFF
Flouline wash &:1
Flowline wash B:l

1 ]

SSM Measurement : [l
SIM-TC Furnace
33M-1C Furnace @
Cell Length :

Other Units

E3l :Disable
5P Kit :Disable

Manual Inj Disahle

Key to the Display

(1) SSM

Item Description
SSM Measurement Turns SSM-5000A measurement ON or OFF.
SSM-TC Furnace Turns the SSM-5000A TC furnace ON or OFF.
SSM-IC Furnace Turns the SSM-5000A IC furnace ON or OFF.

Cell Length Set to “Long” or “Short” to designate whether the long

or short tandem NDIR detector cell is used for
SSM-5000A measurements. The “Short” is the default
setting for the SSM-5000A.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

& “Conditions - Meas. Cond.”

Press the F4 [Meas. Cond.] key to display the following screen.

Output

¥ of Suringe Wash 22 § Unite=-Liguid Sample gL
f of Suringe Wash(sp):] Solid Supl(Cal):F
: Solid Sample ok

§Name of Convert Yal, :CNY
CObject for Conversion:TOC(TC-10)
Auto IC regenerate  SON i gEquat1un(y =hxtE) 41,0000

B:0, 0000
Min,Mes, Span[TCANPOCI:0  sec
Min.Mes.3pan[IC/POC] 0 sec

Auto Dil change

Nawe of Method Group
F2:GROUP-1 Misc,
F3 GROUP- 2 ;

: Date 312(DEC)-19-2000 19:06

i Buzzer
i Sorn affi0FF

Key to the Display
(1) Output

Item Description

Unit-Liquid Sample  Select the concentration unit for liquid samples.
Unit-Solid Smpl (Cal) Select the concentration unit for the calibration curves.

Unit-Solid Sample Select the concentration unit for solid samples.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

3.3.8.3 “Data Report - Measurement Log”

This section describes the “Data Report - Measurement Log” screen, which shows the
results history of previously conducted measurements. Each measurement type item is
displayed on a single line. Up to 200 measurement results can be saved. Up to 25

measurement results can be displayed on each page.
2 3 4 5 6 7 8 9

2l LY
0,000 0,00

Tate & Tiug
OEC/ TG00 18223

Key to the Display
Item Description
(1) Samplename  Name of the measured sample.
2) v# 0 is displayed for SSM measurements.
(3) Date & Time Date and time of the measurement.
(4) Type Measurement type.
(5) Conc. Concentration analysis value.
6) SD SD of measurement results.
(7 CV% CV% of measurement results.
&) TOC TOC concentration calculated as TOC = TC-IC. Displayed in the IC
position when TC and IC measurements are made.
(9) Page number Current page number is displayed before the slash (/) and the total

Function Keys

Key

number of pages is displayed after the slash. To switch pages, move
the cursor to the bottom of the page and press the ¥ key or move the
cursor to the top of the page and press the T key.

Function

F1 [Return]
F4 [Clear All]
F6 [Cal. Curves List]

Returns to the “Initial Display”.
Deletes the measurement history.

Displays the “Data Report - Calibration Curves” screen.
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3.3 Measurements Using the TOC-VCSH/CSN/WS

3.3.8 Screen Displays

3.3.8.4 “Data Report - Calibration Curves”

This section describes the “Data Report - Calibration Curves” screen.

¢ Display in Reference Mode

Amount Statu

1826

Area

#  Conc,  Amount oG Area

1 1.000%  100.0ma 1000 1826 1
N2

3

4

5

f

7

3

9

10

0

ToTme] 1000 %L ______ T

“Short pngit
< 12(DECI-19-2000 16: :

10
1

12
—13

| Frotect:0D Least Swware Ghiftinomd>—o |

¢ Display in Editing Mode

This screen is used to check and edit calibration curve data.
5 6

SSM-5000A

Anount Status

# Conc,  Awmount  HgC Area  #
1 1.000%  100,0eg 1000 1826 1
3
4
h
rea fi
g
8
g |
10
S —
0 TCLAgC] 1000 Cell LiShort <Tensit-——==

Bns:
e [ZLDEC)-19-2000 162

16

10
11

12
—13

D dgast Suares> Ehifiinone— ——— ]
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Key to the Display

Item

3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

Description

(M

@

)

“4)

®)

(6)

0

®)

©)

(10)

(11

(12)
(13)
(14)

Calibration curve lists

Measurement type

Conc.

Amount

Status

Calibration curve
data display

Graph

Point display

R2

CellL

Dens
Date

Protect

Displays a list of calibration curves for the selected
measurement type.

Displays the measurement type selected with the
function keys.

Calibration curve number. Highlighted if set only in the

Conditions and measurement not implemented.

Displays the concentration of the standards used to
generate the calibration curve.

Displays the amount of the standard used to measure the
calibration curve.

Displays the status of the calibration curve. The
calibration curve cannot be deleted if either of the
following two characters are displayed in this column.

e “S”: calibration curve is being used for setting mea-

surement conditions
e “P”: calibration curve is protected

Displays the data for the selected calibration curve.

A graph of the selected calibration curve is displayed
here. It is automatically updated if the calibration curve
is edited using the Curve Type or Curve Shift functions.

» Horizontal axis: Displays the amount of carbon.
*  Vertical axis: Displays the area.
» B Indicates each included measurement point.

Displays the measurement results at each measurement
point on the selected calibration curve.

» #: The number of each calibration point.
* Conc.: The standard concentration at the point.
*  Amount: The amount of the standard.

* ngC: Carbon amount determined from carbon con-
centration and the weight or volume of the standard.

* Area: Area value for the measurement result at each
point.
* #: Number of measurement repetitions.

Indicates the correlation coefficient (Rz) of the selected
calibration curve. Displayed for a least squares method
curve with at least three points.

Indicates the length of the NDIR detector cell that was
used.

Indicates the density of the standard.

Indicates the date of the last revision.

Indicates the protection status of the calibration curve:
*  OFF: not protected

*  ON: protected

SSM-5000A
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3.3 Measurements Using the TOC-VCSH/CSN/WS

3.3.8 Screen Displays

Item

Description

(15) Curve Type

(16) Shift

Function Keys

Reference mode

Indicates the method by which the curve was created:
* Least squares: method of least squares
* Pt to Pt: polygonal method

Indicates whether the calibration curve is parallel shifted
to pass through the origin (0 concentration point):

* none: not shifted to origin

*  Origin: shifted to origin

Key Function

F1 [Return] Returns to the “Data Report - Measurement Log” screen.
F2 [TC], F3 [IC] Switches the calibration curve measurement type.

F6 [Edit] Enables editing mode for the selected calibration curve.
Editing mode

Key Function

F1 [Cancel]

F2 [Protect ON/OFF]
F3 [Cal. Curve Type]
F4 [Zero Shift Status]
F6 [OK]

Returns to the reference mode without making the
changes.

Use this to turn the protection function ON or OFF.
Use this to select least squares display or Pt to Pt.
Select none or Origin.

Returns to the reference mode after making the changes.

3.3.8.5 “SSM Calibration - Settings”

Press the [Cal] key in the “Initial Display” to display the “SSM Calibration - Settings”

Cell Length:shord

weepr ML [

screen.
1
3
5
1
Cone
Amount
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

Key to the Display

Item Description

(1)  Screen title “SSM Calibration - Settings”.

(2) Cal. Curves Number of currently set calibration curves and
maximum number of calibration curves that can be set.

(3) Calibration curve Displays information on previously set calibration

information curves for the selected measurement type.
*  SSM-TC, SSM-IC: calibration curve type.
» #: calibration curve number.
+ Concentration: Maximum concentration of the stan-
dard used to create the calibration curve.
*  Amount: Amount of the standard used to create the
calibration curve.
»  Status: Status of the calibration curve.
“S”: Calibration curve is being used for sample
measurement.
“P”: Calibration curve is protected.

(4) Calib. # Calibration curve number (0 to 9). Enter a previously set
calibration curve number to display setting details for
that calibration curve.

(5) Amount Unit Select whether the standard amount is entered as a mass
or a volume.

(6) CellL Displays which NDIR detector cell type is used.

(7) Density Enter the density of a liquid standard.

(8)  [FH*AHX] Defines the setting range of the item currently selected
by the cursor.

(9) POINT 1to 10 Displays the point number. To add a calibration curve
point, move the cursor to the solid box below the point
number and press the right arrow key. To delete a
calibration curve point, move the cursor to the solid box
below the point number and press the F6 (Delete Point)
key.

(10) Conc Enter the carbon concentration of the standard.

(11) Amount Enter the amount of the standard, as either a mass or

volume.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

Function Keys

Key Function

F2 [SSM-TC] Selects the SSM-TC calibration curve type.
F3 [SSM-IC] Selects the SSM-IC calibration curve type.
F6 [Delete Point] Deletes the selected calibration point.
Other Keys

Key Function

[Cal] Returns to the “Initial Display”.

[Next] Starts calibration curve measurement.

3.3.8.6 “SSM Calibration”

Press the [Next] key in the “SSM Calibration - Settings” screen to display the “SSM
Calibration” screen.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

Key to the Display
Item Description
(1)  Screen title “SSM Calibration”.

(2) Calib. #
(3) Conc, Mean Area,
SD, CV%

(4) Peak graph

(5) Cnv Area

(6) Remark

(7) Date & Time
(8)  Protect

(9) Curve Type

(10) Shift

Function Keys

Key

Number of the calibration curve.

Displays the concentration and measurement results for
each point.

Displays a graph of the detector output during peak
detection.

Area of nth measurement x (mass or volume of first
measured sample/mass or volume of nth measured sample).
SD and CV values in item @ are calculated using the
converted area.

The following remark symbols are displayed.

*  “T”: Detector output tailing.

»  “H”: Detector output out of range.

*  “F”: Electric furnace temperature out of range.

*  “P”: Incorrect sample boat position during measure-

ment.
+ “B”: Unstable baseline during measurement.
Displays the current date and time.
Indicates the protection status of the calibration curve.
*  OFF: not protected.
*  ON: protected.
Indicates the method by which the curve was created.
» Least squares: method of least squares.
» Ptto Pt: polygonal method.

Indicates whether the calibration curve is parallel shifted to
pass through the origin (0 concentration point).

* none: Not shifted to origin.

*  Origin: Shifted to origin (standard concentration 0 =
area 0).

Function

F1 [Add Injection]

F2 [Remeasure Point]
F3 [Zoom In]

F4 [Zoom Out]

FS5 [Browse Cal. Curves]

Makes an additional measurement for the current point.
Repeats the measurement for the current point.
Enlarges the peak graph scale.

Reduces the peak graph scale.

Displays a graph of the carbon amount and area of the

calibration curve.

F6 [Exit Cal. Measurement] Ends calibration curve measurement.
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

3.3.8.7 “SSM Measurement Settings”

To start sample measurement, press the [Measure Sample] key in the “Initial Display”. The
“SSM Measurement Settings” screen is displayed.

Amount Statu

Tell Length:Short

Key to the Display

Item Description

(1)  Sample name Enter the sample name here.

(2)  [FHEFEE] Displays the setting range of the item currently selected
by the cursor.

(3) Calib. Enter the number of the calibration curve to use for the
measurement. Align the cursor with a measurement type
in the calibration curve box to display the available
calibration curves in the calibration curve list at the top
of the screen. Enter the number of the desired calibration
curve. The measurement range of each calibration curve
is displayed to the right of the calibration curve number.
Measurement is possible using a calibration curve in the
list for which measurements are incomplete (calibration
curve number is highlighted) but only the area result is
displayed; the concentration is output as zero. The F1
key is displayed as [Calibration Curve] when the cursor

is in the calibration curve box.
(4) Density Enter the density of a liquid sample.
(5) Cell Length Displays which NDIR detector cell type is used.

(6) Amount Unit Sets whether the sample amount is entered as a mass or a
volume. Press the [Select] key to toggle the setting.

72 [ SSM-5000A



Function Keys

Key

3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

Function

F1 [Calibration Curve]

F2 [SSM-TC], F3 [SSM-IC]

3.3.8.8 “SSM Measurement”

o~ w N =

Opens the “Calibration Curve” screen. Except for the
names of the function keys, this screen is identical to the
“Data Report - Calibration Curves” screen. Select a
calibration curve by pressing the cursor arrow keys to
display detailed information for that calibration curve.
Press the F6 [Select] function key in the “Calibration
Curve” screen to select that calibration curve and enter it
into the calibration curve box on the “SSM
Measurement Settings” screen. Press the F1 [Cancel]
key to return to the “SSM Measurement Settings” screen
without entering the calibration curve number.

Selects the measurement type. Press the function key for
the required measurement type to display the parameter
box for that type and to select that measurement type for
subsequent use. Press the same function key again to
hide the parameter box and cancel the selection. The
actual measurement is conducted left to right using each

chosen measurement type.

~

(DEG)-19-2000 _19:72>p—10
Gell Length:ihort e it 1,00

10 20 30Cwind
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3.3 Measurements Using the TOC-VCSH/CSN/WS
3.3.8 Screen Displays

Key to the Display

Item Description

(1) Sample name Displays the name of the currently measured sample.

(2) Area Displays the mean area for multiple injections.

(3) Conc. Displays the mean concentration for multiple injections.

4 SD Standard deviation of the concentration values.

6) CV% Coefficient of variance of the concentration values.

(6) TOC Conc. The TOC value is automatically calculated if both TC
and IC measurement types are selected.

(7) CNV Displayed below a converted measurement item set on
the “Conditions - Meas. Cond.” screen. The character
string “CNV” can also be changed to any other character
string on the “Conditions - Meas. Cond.” screen.

(8) Graph Displays the peak waveform being measured.

(9) Remark The following remark symbols are displayed:

*  “T”: Detector output tailing
*  “H”: Detector output out of range
*  “F”: Electric furnace temperature out of range
*  “P”: Incorrect sample boat position during measure-
ment
*  “B”: Unstable baseline during measurement
(10) Date & Time Displays the current date and time.

Function Keys

Key

Function

F1 [Add Injection]
F3 [Zoom In]
F4 [Zoom Out]

F6 [Exit Cal. Measurement] Ends measurement.

SSM-5000A

Makes an additional measurement.
Enlarges the peak graph scale.
Reduces the peak graph scale.



3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.1 Instrument Setup Wizard

3 .4 Measurement Using the TOC-VCPH/CPN/WP

This section describes the procedures used to perform measurements with the SSM-5000A
when it is connected to the TOC-VCPH/CPN/WP.

3.4.1 Instrument Setup Wizard

The Instrument Setup Wizard is used to configure the SSM-5000A system.
The operations described here pertain only to the SSM-5000A.

For details on settings associated with the TOC-V, refer to Section 3.3 of the
TOC-VCPH/CPN/WP manual.

System Setup Procedure

] . Double-click the New System icon in the TOC-Control V main menu.
The User dialog box is displayed.

2 . Enter the user name and password.
The Instrument Setup Wizard is displayed.

Reference: For details on User Name and Password, refer to Section 3.2.1 of the TOC-VCPH/CPN/WP
manual.

3 . Set the following parameters to create a system.
* System Information
To use the SSM-5000A, enter a name for the System.
* Options
Oxidation Method: Select “Combustion”.
Option: Select “SSM”.

Instrument Setup Wizard Options

Ozidation : | Combustion -

Dptions :

18P0t Sampler-1 LI

Define the attached options.

< Back I Hest » I Cancel
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« TOC

Cell Length: Select “Short”. Set the rest of the items according to the TOC-V sys-
tem.

Instrument Setup Wizard TOC

e
Feisr
E—

{m i Bl B i Bl

« SSM
SSM TC Furnace Power On: Place a check in this box to heat the TC furnace when
TC analyses will be conducted using the SSM-5000A.

SSM IC Furnace Power On: Place a check in this box to heat the IC furnace when
IC analyses will be conducted using the SSM-5000A.

Instrument Setup Wizard 55M

4 . On the last page of the Instrument Setup Wizard, click Finish. A new system icon will
be added to the TOC-Control V main menu.




3.4.2 Setting Measurement Parameters

This section describes the procedure for setting the SSM-5000A measurement parameters.

SSM-500A Instrument Setup

Set the TC furnace and IC furnace temperatures as follows.

Procedure

] . In the TOC-Control V main menu, double-click the icon of the system to be used.
The Instrument Properties dialog box is displayed.

2 . Select the SSM tab.

3 . Enter the parameters for the TC furnace and IC furnace.
» Place a check in the SSM-TC Furnace Power On check box for TC measurement.

e Place a check in the SSM-IC Furnace Power On check box for IC measurement.

Instrument Properties




3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.3 Connecting the Instrument

3.4.3 Connecting the Instrument

This section describes the procedure for connecting the TOC-V and the personal computer.

Displaying Sample Table
] . Double-click Sample Table in the TOC-Control V main menu.

Enter a user name and password in the User dialog box.

3 . To open a new sample table, select New from the File menu, or click the New button
in the toolbar. A dialog box is displayed for selecting the type of file to be created.

Select the Sample Run icon, and click the OK button.
Mew [<]

Calibration Method
Curve

Control Sample Farameter File
Template

Cancel

5 . Select the system to be used from the drop-down list in the System tab of the General
Information window.
General Information

System | History |
System: m
File Version: IW
User. ISySlem—
Date of Creation: Im

LComment:

QK I Cancel Lpply

6. Click the OK button.
A new sample table opens.

Connecting to the Instrument

Establish communication between the TOC-Control V software and the TOC-V as follows.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.4 Calibration Curve Measurement

] . Select Connect from the Instrument menu, or click the connect button in the toolbar.
The Sequence dialog box opens. Problems with the connection process are displayed
here.

Sequence x|

Sequence in progress:

Connect instrument

Task | Progress | Result
Open Port 100%.
TOC Initiglize now Initishzing...

< I ©
Cancel

2 . The Verify Parameters dialog box is displayed. Click on Connect Using New
Settings.

Note: 1t takes 40 to 50 minutes for the furnace temperature to stabilize
after turning the power On and establishing communication
between the TOC-V and PC.

3.4.4 Calibration Curve Measurement

This section describes the procedure for performing calibration curve measurement.

3.4.4.1 Setting the Default Measurement Parameters

Default values are set for the following measurement parameters:
* Concentration Units

*  Number of Injections

Procedure

] . Select Default Measurement Parameters from the Options menu.
The Default Measurement Parameters dialog box is displayed.

2. The following settings are made in the SSM-TC tab and the SSM-IC tab.
» Units: Select the unit to be used for sample measurement.

*  Number of Injections: This is normally set to 1.

TC |ic | wPoc|Poc | TN SSMATC | ssmic]
unis: [ |

Mo. of injections: 1 _%

oK I Cancel Apply
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.4 Calibration Curve Measurement

3.4.4.2 Creating a Sample Table

Use the following procedure to enter the sample table display items.

Procedure

1. Sselect Display Settings from the Options menu.

2 . Select Table Settings.
Set the appropriate items to be displayed in the sample table.

Sample Table | Samp\esl

Sample T able Columns:
WTYRE oo A COMIENE
] Analpsis [ Status
w] S ample Mame [w]Action
[w]Sample 1D W|Date / Time
W] ObjectiD
] Qlrigiry
[w| Dilution
w] Fresult
[w] Motes
v adified

Select All | Select None | Default |

’TI Cancel I fppll I

3 . To save the sample table, select Save As from the File menu. Enter a file name, and

click Save.

save [ iDas = &
e Tutarial t32

File name:  [S5M_1.132 Save |

Save asbype: [Sample Tables [432) | Cancel

_ e |

Parameter | Walue

| |

This saves the system and the measurement parameters. To use these parameters
again, open this file and enter the parameters in the new sample table, and then save
the file under a new name.
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3.4.4.3 Creating a Calibration Curve File

The measurement parameters for generating a calibration curve are saved in a calibration
curve file.

Procedure

] . Select New from the File menu, and then click the Calibration Curve icon.

Method

Contral Sample Parameter File
Template

2 . Click OK to display the Calibration Curve Wizard (Page 1) System Information
window.

Cal.Pis |
Analysis
Cal. Type
System
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.4 Calibration Curve Measurement

3 . Select the analytical system from the System drop-down list, and click Next.
The display proceeds to the Calibration Curve Wizard (Page 2) Calibration Curve
Type window. Three types of calibration curves are available, as follows.

SSM-5000A

Calibration points are distributed uniformly over the calibration range: After enter-
ing the concentration range and number of calibration points, calibration point
concentrations are automatically calculated by the software.

Edit calibration points manually: Concentrations are set manually by the user.

Calibration curve according to DIN38401/P-51: A calibration curve standardized
on DIN (German standard).

Calibration Curve Wizard [Page 2] Calibration Curve Type

cal.Pts | & LCalibration points are distributed unifarmly over the
. concentration range
Analysis
Cal. Type = Edit calbration points manually
System

" Calibration curve according to DIN 38402/P-51

Calibration using automatic dilution
) Dy, Stard e Salutiors /Red Diltien

Difortiam: |1 _,::‘

1% Eived Stanard Sollution/ ariable Diltisns

Enter the calibration curve type. Calibration points can be modified later.

< Back I Nest > I Cancel I

Select the calibration curve type, and click Next.
The display proceeds to the Calibration Curve Wizard (Page 3) Analysis Information
window. The following items are set in this page.

Analysis: Select either SSM-TC or SSM-IC.

Sample Name

Sample ID

Calculation method: Select either Linear Regression (Regression Linearity by
Least Squares Method) or Point to Point.

Zero Shift: Determines if the calibration curve is shifted to origin.

File Name: Enter a name for the calibration curve file.

Calibration Curve Wizard [Page 3) Analysis Information

Analysis: [SSM-TC hd
Cal.Pts| ¢
Analysis Default Sample Hame: l‘ﬂd—
System

Cal. Type
Default Sample ID: |1
Calculation Method: || inear Fegression -

[ Zero Shilt

File Mame:

SSM_TC cal 1

Enter the analysis parameters for the calibration curve.

< Back I Nest > I Cancel




3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.4 Calibration Curve Measurement

5 . Set each of the items, and click Next.
The display proceeds to the Calibration Curve Wizard (Page 4) Calibration Point
Parameters window. The following items are set in this page.

Units: The Default Measurement Parameter value is automatically set here.
Concentration: Concentration of the standard solution

Number of Calibration Points: The number of calibration curve points (This is set
only when “Calibration points are distributed uniformly...” is set in page 2.)
Weight or Volume

Density: Density is entered when the standard sample is a liquid.

Calibration Curve Wizard [Page 4) Calibration Point Parameter

Urits: [3 -
Cal.Pts.|
Analysis LConcentration: |1-UUU
Cal. T 5
Sysém ype No. of Calbration Paints: [T = [1-20]

— £ wieight & Volume

“olume Range: IED . ID ul
Dhensity: |1-UUU [madul]

Cell Length: lang

Enter common parameters for all calibration points

< Back Cancel |

6. Set each of the items, and click Next. The display proceeds to the Calibration Curve
Wizard (Page 5) Calibration Points List window.

Calibration Curve Wizard [Page 5) Calibration Points List

Calibration Paints:

Mo, I Eunc.l “Wwieight [mg] | Yolume [ul]| Abz C [uc

1 1.000% 30.00 30 300,
2 0.000% 30.00 30 0.00
€]

Ll [ B
Eae | [EAT Dete | Deletety
Edit the single calibration paints
< Back | Hest> | Cancel |

7. Setor verify each of the parameters. To set a parameter, select the relevant row and
click the Add button, or to change a setting, click the Edit button.
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8. Click Next.

The display proceeds to the Calibration Curve Wizard (Page 6) Peak Time Parameters
window.

Calibration Curve Wizard [Page B) Peak Time Parameters

9 . Use this page to set whether the peak detection start should be delayed, or the peak
detection time should be extended.

1 0. crick Next.
The display proceeds to the Calibration Curve Wizard (Page 7) History window.

Calibration Curve Wizard [Page 7) History

Historp

The History log can be enabled here.

11. Click Finish.
The Calibration Curve Wizard closes, and the calibration curve file is saved.

(8 4 1 S SM-50 00 A [




3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.4 Calibration Curve Measurement

3.4.4.4 Calibration Curve Measurement

@ Step 1 Setting up the Sample Table

] . Click the first row of the sample table, and select Insert. Then select Calibration
Curve.

2 . Select the file name of the desired calibration curve, and click the Open button.
The calibration curve is automatically inserted into the sample table.

(5 TOC-Control ¥_Sample Table - [SSM_1.132] [CEX]
[ Fie Edi Wiew Inset Instument Iook Signatwes Options Window -13] x|
I B EEE S - =

A Iy | N Inst: | N4 Mode: | NiA Seq | N
o100 S6M_1 32

S sov_e: Sthed g‘:::y;.é SampITdName Sam1pIeID muﬂn;:;;glﬂ:m E\PEIngm ) Dllul;o% Rest [ =
sld 12 andar B o - X ragram Fi X
(B TC/TN Sustem 5
B ssm )
5
3
7
8
a
10
i
B
13
T4
15 _
=
4| | _’l—l

l=1x.

g 3
[HIATE]FT, Notifications £ TC/TH System A S i Erors j, Events /7 |4 v §

For Help, press F1 [System [ [NomM |

@ Step 2 Measurement Procedure

] . Click Start in the Instrument Menu, or click the Start toolbar button.
The TOC Measurement dialog box is displayed.

TOC Measurement
SSMATC |
Spl. Row.: 1 Ihj. Mo | Area | Conc. | Excluded
Det Mo 1
Inj Mo 1
Spl. Hame.: std
Spl. 1D 1

Mean Area. NAA
Mean Conc: 1.000
ShAea N | I

CV Area: Méd, ™ Finished Exclude |

Press the [Start] button on this dialog or on the front
panel of the instrument!

Start TdEzt

2. Click the Start button.
The Enter Sample Amount dialog box is displayed.
vome: [ 4 _ Cancel |
Deensity: ng/uL I~ ByWeight

Sample Mame:  std
Sample [D: 1
Analysis: S5M-TC

Insert the sample into the 55, and press [Start]
on this dialog or on the instrument front panel
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.4 Calibration Curve Measurement

3.

SSM-5000A

Transfer the standard to the sample boat.
Enter the amount of standard placed in the sample boat.

Open the sample boat cover, and place the sample boat with its loaded standard on the
sample boat transfer plate.

Securely close the sample boat cover.

Note: 1fthe carbon content of the standard is 3.0mg or less (concentration
x standard weight), wait 1.5 - 2 minutes after closing the cover

before pressing the start button to avoid inclusion of an atmospheric
CO, peak.

Verify the READY status of the instrument, and click the Start button.
The message “Push the sample boat to the measurement position.” is displayed on the
screen.

Analysis S8M-TC

Push sample boat to the measuement
position!

Push the sample boat into the furnace.

* TC measurement: Gently push the sample boat transfer knob all the way to the
MEASURING position (all the way to the back).

* IC measurement: Operate the IC reaction solution (acid) injector to inject solution
into the sample boat, and gently push the sample boat transfer knob all the way to
the MEASURING position (all the way to the back).

Calibration curve measurement starts.
Click Sample Window in the View menu, or select the Sample Window button in the

toolbar. The Sample Window is displayed to allow monitoring of the measurement in
real time.



3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.4 Calibration Curve Measurement

¢ Step 3 Post Measurement Procedure

When sample measurement is completed, the display status changes as described below.

*  TC measurement: The message “Pull the sample boat back to the COOLING position.”
is displayed.

* IC measurement: The message “Pull the sample boat back to the PREPARATION posi-
tion.” is displayed. Proceed to step 2 of this procedure.

Analysis: S5M-TC

Pull the zample boat back ta the:
cooling position!

] . Return the sample boat transfer knob to the COOLING position.

The sample boat transfer rod is cooled. After 30 seconds has elapsed, the message
“Pull the sample boat back to the PREPARATION position.” is displayed.
55M Measurement

Analysis: S5M-TC

Pull the zample boat back ta the:
preparation position!

Note: Do not immediately return the TC furnace sample boat transfer
knob to the CHANGE position from the MEASURING position, as
this could cause damage.

N

Return the sample boat transfer knob to the CHANGE position.

A

The TOC Measurement dialog box is displayed.

Note: To perform additional measurements using the same standard, click
the Repeat button. Repeat steps 2 and 3.

TOC Measurement
SEMAIC |
Spl. Row.: 1 Inj No. [ Area | Conc. [ Excluded
Det. Mo, 1 1 5368 0.000
Inj. Ma. 1
Spl. Mame.: std L\\\
SpliD: 1
Mean Arear G368
Mean Conc: 0.000%
SDAea 00N 4 o
CV Area: 000 I~ Firished Ezclude |

Press [Repeat] ta start another replicate or [Mext] to
continue the sample sequence!

T Hepeal ] New | stop |

TIP» n reject the measurement data, highlight the data to be excluded, and click the Exclude
button.

» To proceed to measurement at the next concentration (multi-point calibration
curve): Press the Next button. Repeat steps 2 and 3.

* To finish measurement: Click the Stop button.

Note:  Occasionally, IC reaction acid overflows from the sample boat and
accumulates on the IC sample boat holder. During sample changes,
inspect and clean the sample boat holder as necessary.

SSM-5000A



3.4.5 Sample Measurement

This section describes the procedure for performing sample measurement.

3.4.5.1 Default Measurement Parameters

The following default parameters are entered for sample measurement.
* Concentration Units

*  Number of Injections

Procedure

] . Select Default Measurement Parameters from the Options menu.
The Default Measurement Parameters dialog box is displayed.

2 . The following settings are made in the SSM-TC tab and the SSM-IC tab.
* Units: Select the units to be used for sample measurement.

*  Number of Injections: This is normally set to 1.

Default Measurement Parameters

8.8 1 S S50 0A




3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.5 Sample Measurement

3.4.5.2 Creating a Sample Table

Set the sample table display items as follows.

Procedure

1. Sselect Display Settings from the Options menu.

2 . Select Table Settings.
Set the appropriate items to be displayed in the sample table.

Sample Table I Samp|es|

Sample Table Columns:
[FETUPE ... ] COTIIERE
Wl nalysiz [w]5Status
w5 ample Mame [wldction
[w]S ample 1D [w|Date / Time
] ObjectiD
v Qrigin
v Dilutior
[wlFiesult
v Motes
[ Modified
Select &l | Select Mone I Default |

QK I Cancel | Lpply |

3 . To save the sample table, select Save As from the File menu. Enter a file name, and

click Save.

Save jn Ia Data j ﬁl
55 _1 132
4 Tutorial t32

File name: Isamp\ej 432 Save I

Save asbype: [Sample Tables [432) | Cancel

New

Parameter | Walue
< |

4. This saves the system and the measurement parameters. To use these parameters
again, open this file and enter the parameters in the new sample table, and then save
the file under a new name.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.5 Sample Measurement

3.4.5.3 Creating a Method File

The parameters to be used for sample measurement will be saved in a Method file.

Procedure

] . Select New from the File menu, and then click the Method icon.
New [ <]

M ethod,

Sample Run Calibration
Curve

Contral Sample Parameter File
Template

Cancel

2. Click OK to display the Method Wizard (Page 1) System Information window.

Method Wizard (Page 1) System Information

Parameters
Cal. Curve
Gen. Info.
System

System: B

Operator, |55
Date of Creation; [05/21/01 10:20:51 214

LComment;

Enter the spstem information for the method

< Bacl I Hest » I Cancel |

3 . Select the analytical system to used from the System drop-down list, and click Next.
The display proceeds to the Method Wizard (Page 2) SSM Analysis Information win-
dow. The following items are set here.

* Analysis: Select either SSM-TC or SSM-IC.

» Sample Name

*  Sample ID

» Dilution: Dilution factor used during sample preparation.

* Number of Determinations: Sets the number of times the same sample will be ana-
lyzed.

» Density: Density is only entered for liquid samples.

» Sample Amount Standard: Select weight or liquid, depending on whether the sam-
ple is a solid or a liquid.

9() = SSM-5000A



+ File name: Enter a name for the Method file.

Method Wizard [Page 2] S5M Analysis Information

Parameters
Cal. Curve
Gen. Info.
System

SSM_TC_met_1|

4 . Set each of the items, and click Next.

The display proceeds to the Method Wizard (Page 3) SSM Parameters window. The
following parameters are set in this page.

* Analysis: (read only)
* Units: The Default Measurement Parameter value is displayed here.

» Expected Concentration Range: Enter a value if the expected sample concentration
is known.

+ Calibration Curve 1: Click the Browse button at the right of the entry field to select
the calibration curve file, or enter the calibration curve file name directly.

Method Wizard [Page 3) 55M Parameters

Gen. Info
System

Parameters 4
Cal. Curve = =]

C:%Program Files\Shimadzu Corporation\TOC3




5. Seteach of the items, and click Next. The display proceeds to the Method Wizard
(Page 5) Peak Time Parameters window.

Method Wizard [Page 5) Peak Time Parameters

6. Use this page to set whether the peak detection start should be delayed, or the peak
detection time should be extended.

7. Click Next.
The display proceeds to the Method Wizard (Page 7) History window.

Method Wizard (Fage 7) History

The History log can be enabled here.

8. Click Finish.
The Method Wizard closes, and the method file is saved.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.5 Sample Measurement

3.4.5.4 Sample Measurement

TIP »

TIP »

¢ Step 1 Entering the Sample in the Sample Table
] . Click the row of the sample table into which the sample should be inserted, and select

Insert. Then select Sample.

The Sample Wizard (Page 1) Parameter Source window is displayed.

.
Create the zample by using parameters fram:
gﬂlr?:meters & Method
al. Lurve
IE “Program Files\Shimadzu Corporation\TOL:

Gen. Info.
System € Calibration Curve
|

€ Edit parameters manually

Skip remaining *izard pages and use measurement
parameters fram the source

| Enter the parameter source for the sample

< Back | MNeut > | Cancel |

2 . Set the source of the measurement parameters (method or calibration curve) or if no
source file is used, select “Edit parameters manually”.

If multiple samples are to be measured using the same parameters, the settings can be
made using the Insert - Auto Generate function.

3 . Click Next to display the Sample Wizard (Page 2) Analysis Information window.

By selecting “Skip remaining Wizard pages and use measurement parameters from the
source”, the sample is inserted into the sample table using measurement parameters from
the source file.

4 . Verify each of the parameters, and change settings as necessary.
Click Next to display the Sample Wizard (Page 3) Calibration Curve window.
Verify each of the parameters, and change settings as necessary.

Click Next to display the Sample Wizard (Page 4) Injection Parameters window.

S N “

Verify each of the parameters, and change settings as necessary.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.5 Sample Measurement

9. Click Finish.

The sample is inserted into the sample table and displayed with all of the sample mea-
surement parameters entered.

{73 TOC-Control V_Sample Table - [sample_1.132] o=
@Ei\e Edit Yiew Insert Instrument Tools Signatures Options Window = E‘Iﬂ|
Deds=aagzw|| s 200 ||B|wsw

jﬂé‘ Ry | s Instr. | N, Mode: | N Seq
B E Type Analpsis  |Sample Mame| Sample ID ObjectiD Qirigin Dilution &
1 Unknown S5M-TC sample 1 04-000000-07: C:\Program Fil 1.000
B 3

5
B
7
a -~
ETINEY -
ﬂ 3/21001 10:15:41 AM RdyStsReady i' x
3/21/01 10:15:41 AM Instr Sis: Ready
!\,
3/21/01 10:15:41 AM Instr Mode: Ready Bl ok
B A
[ ATww\ Motifications” A TC/TN Systern A SSM £ Errors]| < » 3 3 a8
Far Help, press F1 Sustenn ’_ MHUM &

© Step 2 Measurement Procedure
] . Click Start in the Instrument Menu, or click the Start toolbar button.

2 . The Enter Sample Amount dialog box is displayed.

Enter Sample Amount
weche [0
Wolume: [0 ul ﬂl

Density: {1,000 madul ¥ By'weight

Sample Mame:  sample
Sample ID 1
Ainalysis: S5M-TC

Inzert the sample into the S5M, and press [Start]
onh this dialag or on the instrument front panel

3 . Transfer the sample to the sample boat.
Enter the amount of sample placed in the sample boat.

4. Open the sample boat cover, and place the sample boat with its loaded sample on the
sample boat transfer plate.

5 . Securely close the sample boat cover.

Note: Ifthe carbon content of the sample is 3.0mg or less (concentration x
sample weight), wait 1.5 - 2 minutes after closing the cover before
pressing the start button to avoid inclusion of an atmospheric CO,
peak.

6. Verify the READY status of the instrument, and click the Start button.
The message “Push the sample boat to the measurement position.” is displayed on the
screen.

Analysis: SSM-TC

Push sample boat to the measurement
position!
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.5 Sample Measurement

7. Push the sample boat into the furnace.
* TC measurement: Gently push the sample boat transfer knob all the way to the
MEASURING position (all the way to the back).
* IC measurement: Operate the IC reaction solution (acid) injector to inject solution
into the sample boat, and gently push the sample boat transfer knob all the way to
the MEASURING position (all the way to the back).

Sample measurement starts.

8 . Click Sample Window in the View menu, or select the Sample Window button in the
toolbar. The Sample Window is displayed to allow monitoring of the measurement in
real time.

© Step 3 Post Measurement Procedure

When sample measurement is complete, the display status changes as follows.

¢ TC measurement: The message “Pull the sample boat back to the COOLING position.”
is displayed.

* IC measurement: The message “Pull the sample boat back to the PREPARATION posi-
tion.” is displayed. Proceed to step 2 of this procedure.

Analysis: SSM-TC

Pull the sample boat back: ta the
cooling position!

] . Return the sample boat transfer knob to the COOLING position.

The sample boat transfer rod is cooled. After 30 seconds has elapsed, the message
“Pull the sample boat back to the PREPARATION position.” is displayed.

55M Measurement

Analysis: SSM-TC

Pull the sample boat back: ta the
preparation position!

Note: Do not immediately return the TC furnace sample boat transfer
knob to the CHANGE SAMPLE position from the MEASURING
position, as this could cause damage.

2 . Return the sample boat transfer knob to the CHANGE SAMPLE position.

SSM-5000A
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.6 Ending Measurement

3 . The TOC Measurement dialog box is displayed.
To perform additional measurements using same sample, click the Repeat button.
Repeat steps 2 and 3.

TOC Measurement
SEMIC |

Spl. Row: 1 Irj Mo [ Area [ Core. | Excluded
Dt No. 1 1 0.000 0.000

Inj. Ma. 1

Spl. Mame.: std

Spl. 1D : 1

Mean Arear  0.000

Mean Conc: 0.000%

SDAes 0000 | i ®
CV Area 000 I~ Firished Ezxclude |

Press [Repeat] ta start another replicate or [Mext] to
continue the sample sequence!

T Hepeal ] New | stop |

TIP» n reject the measurement data, highlight the data to be excluded, and click the Exclude
button.

» To proceed to measurement of the next sample: Press the Next button. Repeat
steps 2 and 3.

* To finish measurement: Click the Stop button.

Note:  Occasionally, IC reaction acid overflows from the sample boat and
accumulates on the IC sample boat holder. During sample changes,
inspect and clean the sample boat holder as necessary.

3.4.6 Ending Measurement

This section describes the procedure for ending measurement.

Procedure

] . Click Standby in the Instrument menu of the sample table.
The Standby dialog box is displayed.

Standby

Spstem;  55M

 Auto restart

[1TC Fumace -
[CICarier Gas

1550 TC Fumnace
[C155M IC Fumnace

ITITH Pruier LI
Auto start time: 3210 | 10:26: DEi.iJ

Select the standby mode and press 'Standby'

Standby | Close | Escape. |

2 . The following two methods are available for ending measurement operations. Select
the appropriate method.
* Shut down instrument: Used to switch off power to the instrument.
* Auto Restart: Used to maintain the instrument in standby state where the furnace
can be turned off and the carrier gas flow stopped. In this state the instrument can
be set to automatically restart at a later date and time.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.6 Ending Measurement

Note: ¢ Turn the power to the SSM-5000A TC furnace off at least 30 minutes
before turning off the power to the instrument. If the instrument is
switched off without allowing the TC furnace to cool, the cooling fan for
the TC furnace stops operating, causing accelerated wear of the O-rings
due to the high temperature inside the furnace. This procedure does not
apply in emergency situations.

* [fthe SSM-5000A is to remain idle for an extended period of time, flush
out any phosphoric acid remaining in the tubing with water. If
phosphoric acid is allowed to remain in the tubing, solid particles may
form and create an obstruction inside the tubing.

¢ Use a cotton swab or equivalent to remove acid or other corrosive
substances that may come in contact with the inside of swage lock
fittings or any of the TC and IC sample port parts, such as the sample
boat holder or sample boat push rod. Wash the affected surfaces with
water for any especially corrosive substances.

3.4.6.1 Shutdown

This section describes the procedure for switching off power to the instrument.

Procedure

] . Select Shut down instrument in the Standby dialog box, and click Standby.
Power to the electric furnace is automatically turned off, the temperature decreases
and the carrier gas flow stops. After 30 minutes elapses, the TOC-V power is auto-
matically turned off.

2 . Turn off the SSM-5000A and stop the flow of carrier gas to the SSM-5000A.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.6 Ending Measurement

3.4.6.2 Auto Restart

This function allows the instrument to enter a standby state where the furnace is off and the
carrier gas flow has been stopped. Approximately one hour before a predetermined time,
the instrument automatically turns the flow of the carrier gas back on and turns the power
on to the furnace. The instrument returns to a state of readiness at the predetermined time.

Procedure

] . Select Auto Restart in the Standby dialog box.

2 . Select the desired instrument parameters (TC furnace, carrier gas, SSM TC furnace,
SSM IC furnace), and set the startup date and time.
Place a check in the box to the left of each of the units to ensure that the power to the
respective unit will remain on and that the carrier gas will keep flowing. If the power
is to remain off during the inactive period, do not place check marks in these boxes.

3. Click Standby.
The specified units will be turned off automatically. Approximately one hour prior to
the set time, the power to each of those units will turn on automatically, allowing
measurement to start at the set time.

TIP » 1 cancel the Standby setting, click Escape.

Note:  The carrier gas ON/OFF setting refers only to the TOC-V carrier
gas. Carrier gas supply to the SSM-5000A must be turned on and
off manually.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.7 Description of Sample Data

3.4.7 Description of Sample Data

This section describes SSM-5000A-related data items in the TOC-Control V sample table.
For details on other items, refer to the Sample Table Editor section of the
TOC-VcpPH/CPN/WP User Manual.

3.4.7.1 View Menu

& Calibration Curve

To view the calibration curve properties associated with a particular row in the sample
table, click on that row and select the Calibration Curve command from either the View
menu or the toolbar.

The Calibration Curve Properties dialog box opens.

Calibration Curve Properties

Common | Paramatarl Analysisl Data I Graphl Hismlyl

System, ISSM i
User: ISyslem
Date of Creation: |1U.UE.14AM 03/21/M

Comment:

’TI Cancel I fppll I

Figure 3.8 « Common Tab of Calibration Curve Properties Window

Common Tab

Following is a description of calibration curve items in the Common tab of the Calibration
Curve Properties window.

Setting Item Description

System The system used to measure the calibration curve is
displayed in the drop-down list box.

User This is a read-only field displaying the name of the user
that generated the calibration curve.

Date of Creation This is a read-only field displaying the date and time that
the calibration curve was generated.

Comment A text comment related to the calibration curve may be
entered in this Comment field.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.7 Description of Sample Data

Parameter Tab

Calibration Curve Fropeities

Common  Parameter |Ana|psis| Data | Glaphl Histowl

Analysis:

Units:

Sample Mame:

Sample [0

Mo. of Cal. Paints:
Latalyst Type:
Calibration Curve Tupe:

Calculation Method:

= A ultinle [Hiections:

SEMETEN Status: | Aboited

i

Standard Calibration Curve
Linear Regression 'I ¥ Zero Shift

Calibration Curve File:

I C:hProgram FilesiShimadzu Corporation’TOC

oK I Cancel | Lonli |

Figure 3.9 « Parameter Tab of Calibration Curve Properties Window

Setting Item Description

Analysis Displays the calibration curve measurement type.
Units Displays the unit of concentration.

Sample Name Enter a sample name using up to 64 characters.
Sample ID Enter a sample ID using up to 64 characters.

Number of Cal. Points Displays the number of calibration curve points.
Catalyst Type Displays the catalyst type used during measurement.
Calibration Curve Type Displays the type of calibration curve.

Calculation Method Calculation Method sets the method of calculating the

calibration curve. Two types of curves are available:

Point-to-Point and Linear Regression. In the

Point-to-Point type, a curve is drawn by connecting

adjacent data points with a straight line. In the Linear

Regression method, the line which best matches the

pattern of the data points is determined statistically. The

degree of agreement between the calculated line and the

data points is called the correlation coefficient (rz). 2=

1 means that the line perfectly matches the data points.

The general equation for a straight line is:

Y=mX+b

Here, Y =Y axis data point

X=X axis data point

b='Y intercept

Select Linear Regression or Point-to-Point from the

drop-down list box.

Zero Shift The Zero Shift option allows the calibration curve to be

shifted so that it passes through the zero point. Note that

the slope of the line remains unchanged. If the

calibration curve is to pass through the origin, select

Zero Shift.

File Calibration Curve Displays the file name for the calibration curve.
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Analysis Tab

The Analysis tab includes supplementary analysis parameters.

Calibration Curve Properties

Figure 3.10 + Analysis Tab of Calibration Curve Properties Window
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3.4 Measurement Using the TOC-VCPH/CPN/WP

3.4.7 Description of Sample Data

Analysis Parameters

Parameter Description
Density Displays the density when the sample is a liquid.
Volume or Weight Displays either volume or weight depending on whether

Peak Time Parameters

the standard is a liquid or solid, respectively.

Parameter Description

Use default settings This box is checked as the default. Remove this
selection as necessary.

Allowed peak start delay Indicates the time in minutes up to the time that

Total integration time

Data Tab

The Data tab displays information about each of the calibration points used to generate the

calibration curve.

measurement was stopped when a peak could not be
detected. This option cannot be used if Use default
settings is selected.

Indicates the time in minutes that measurement
continues following detection of peak end. This option
cannot be used if Use default settings is selected.

Calibration Curve Properties

Cummunl Falamelerl Analysis D | Graph | Hlsturyl
Calibration Paints:

Mo, | Conc. | Mean CNV | Mo of In, | Evcluded | eight [ma] | *

1 1.000 % 11 30.00

2 0.000% 11 30.00

K}

4] | i

it | s | U Bl |
oK I Cancel | Ll |

Figure 3.11 » Data Tab of Calibration Curve Properties Window

Column Heading

Description

No.

Concentration

Average Conversion Value
No. of Injections

Exclusion

Weight
Volume

Absolute Carbon Amount

SSM-5000A

Calibration point number.
Concentration of calibration point.
Average conversion value.
Number of injections.

“E” indicates that the calibration point has been
excluded as a data value.

Weight of standard specimen.
Volume of standard solution.

Carbon amount determined from volume or weight of
standard.



3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.7 Description of Sample Data

Column Heading Description
SD Standard Deviation.
CvV Coefficient of Variation.

A series of buttons is arranged below the data columns.

Button Function

Edit Used to edit the calibration point parameters. For details,
refer to the description of the Calibration Curve Wizard
in the TOC-VCPH/CPN/WP User Manual.

Add Add a new calibration point. For details, refer to the
description of the Calibration Curve Wizard in the
TOC-VcpH/CPN/WPUser Manual.

Delete Deletes the selected calibration point.

Delete All Deletes all of the calibration points.

Exclude Excludes the selected calibration point from the
calculations.

Graph Tab

The Graph tab displays the graph of the calibration curve.

Calibration Curve Properties [ %]

Eommonl Parameterl Analysisl Data  Graph IHislouJI

Cal. Curve

100

--------------------------------------

a0

80

CNY

40

20 :
Y N [T [EN R [ FE—
I
0
a 20 40 L) a0 100
Abs G [ug]

Slope: 1810
Intercept: 0.000 Cal.curve OK
2 0.000000

m( I Cancel I Al I

Figure 3.12

Parameter

» Graph Tab of Calibration Curve Properties Window

Description

Slope/Intercept/Correlation
Coefficient

These parameters display the value of the least squares
as explained in Section “3.4.7.1 View Menu” under the
Parameter tab.

SSM-5000A
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.7 Description of Sample Data

History Tab

If the History log was enabled when the calibration curve was created, the History tab
displays information related to changes in the analysis history and parameters. If the
History log was not enabled when the calibration curve was generated it can be enabled
here. Once the History log is enabled, it cannot be disabled.

Calibration Curve Properties
Common | Parameter | Analysis | Data | Graph ;Hislowél
Enable history k
I” Enable history log Edit Comment
= Ws=r fias be)comment &l mod fizatians
User Event
DaterTime I User | Changed Item | From
4 | |
Ok I Cancel I Lapply I

Figure 3.13 « History Tab of Calibration Curve Properties Window

Setting Item Description

Enable History Log If selected, the software will monitor all changes related
to the system.

User has to comment all This option is selected when comments and approvals
modifications are required for all changes.
Edit Comment The Edit Comment command displays the Comment

dialog box. This dialog box is normally used to record
the reason for modifying parameters or the method.
When the User has to comment all modifications option
is selected, the OK and Cancel buttons are disabled until
a comment is entered to prevent continuing without
recording a comment.
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& Method

To display the sample or method properties for a particular row in the sample table, click
on that row, and select the Method command from the View menu or from the toolbar.

The Sample/Method Properties dialog box opens.

Sample / Method Properties

Figure 3.14 < General Tab of Method Properties

General Tab

Setting Item Description

System Displays the system used for the measurement.

User Display the name of the user who created the sample
method.

Creation Date Displays the date and time that the sample method was
created.

Comment Enter a comment consisting of up 512 characters.
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Parameter Tab

Setting Item

Sample / Method Properties

Figure 3.15 » Parameters Tab

Description

Analysis

Dilution

Sample Name

Sample ID

Number of Determinations
Use Weight / Volume

Density
Current Method

06 11 SSM-5000A [

Displays the analysis type (SSM-TC or SSM-IC or
SSM-TOC).

Enter the preparation dilution factor used in the
concentration calculation. The default value is 1.0, and
setting range is 0 - 100.

Enter a sample name using up to 64 characters.

Enter a sample ID using up to 64 characters.

Set the number of times the same sample is analyzed.

Select whether a weight standard or volume standard is
used, which depends on whether the sample is a solid or
liquid.

Enter the density when the sample is a liquid.

Displays the method file name.




SSM-TC Tab

Setting Item

Sample / Method Properties

2 -]
=

C:M\Program Files\Shimadzu Corporationt TOC32014C

Figure 3.16 «+ SSM-TC Tab

Description

Analysis Parameters

Peak Time Parameters

Calibration Curve 1

SSM-IC Tab

Displays the units, number of injections and expected
concentration range. The units and expected
concentration range can be changed.

If the default settings are used, the Use default settings
option is selected. Allowed Peak Start Delay indicates
the time in minutes up to the time that measurement was
stopped when a peak could not be detected. This is a
value from 0 - 20 minutes. Total Injection Time
indicates the time in minutes that measurement
continues following detection of peak end. This is a
value from 14-20 minutes.

The Browse button can be used to access the Open
dialog box, and a calibration curve file can be selected,
or a calibration curve file name can be entered directly.

The SSM-IC Tab displays the same options as the SSM-TC tab.



3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.7 Description of Sample Data

History Tab

If the History log was enabled when the method was created, the History tab displays
information related to changes in the analysis history and parameters. If the History log was
not enabled when the method was generated it can be enabled here. Once the History log is
enabled, it cannot be disabled.

Sample / Method Properties
Common | Parameter | S5M-TC  History I
(I a Edlit Comment
I Wserkias to comment &l modifizatiors
User Event
Diate/Time: | User | Changed Itern | From | To
4] | |
oK I Cancel | Lonli |

Figure 3.17 « History Tab

Setting Item Description

Enable History Log If selected, the software will monitor all changes related
to the system.

User has to comment all This option is selected when comments and approvals
modifications are required for all changes.
Edit Comment The Edit Comment command displays the Comment

dialog box. This dialog box is normally used to record
the reason for modifying parameters or the method.
When the User has to comment all modifications option
is selected, the OK and Cancel buttons are disabled until
a comment is entered to prevent continuing without
recording a comment.
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3.4.7.2 Instrument Menu

¢ Background Monitor

Select the Background Monitor command from the Instrument menu or the toolbar to
display the instrument parameters.

The Background Monitor dialog box opens.

SSM Tab
Time[min]
Parameter Description
SSM Power Displays the power on/off status of the SSM-5000A.
SSM TC Furnace Displays the TC furnace temperature status of the
SSM-5000A.
SSM IC Furnace Displays the IC furnace temperature status of the
SSM-5000A.
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3.4 Measurement Using the TOC-VCPH/CPN/WP
3.4.7 Description of Sample Data

3.4.7.3 Maintenance Menu

This section describes the Maintenance menu options.

£ Mechanical Check

The operational condition of various instrument components can be checked using this
item. Service personnel primarily use this function.

SSM Tab
Mechanical Check
ToC SSM |
r~ Output ~ Input
™| 55| Faver u ;SSM IC Fumace Caniol
™| Sample Ehanas Fostior(TiE] ™ 55M IC Furnace Control
™| Heasurement Pasition(TE] ™ Cooling Fan Control
= Sample Ehanae Pastion{lE] I AUk
= | Easurement FasitoriE] ™ a2
= SEHITIE Firiace Read) [~ auxa
= G5 Furnace Feady ™ AUx-4
= A ™ AUxE
e Output
Displays the state of various control signals transferred between the TOC-V and
SSM-5000A.
Item Description
SSM Power A check mark is displayed when the SSM-5000A power

Sample Change Position
(TO)

Sample Measurement
Position (TC)

Sample Change Position
(O

Sample Measurement

is switched ON.

A check mark is displayed when the SSM-5000A TC
sample boat transfer knob is positioned at the SAMPLE
CHANGE position.

A check mark is displayed when the SSM-5000A TC
sample boat transfer knob is positioned at the
MEASURING position.

A check mark is displayed when the SSM-5000A IC
sample boat transfer knob is positioned at the SAMPLE
CHANGE position.

A check mark is displayed when the SSM-5000A IC

Position (IC) sample boat transfer knob is positioned at the
MEASURING position.
SSM TC Furnace Ready A check mark is displayed when the SSM-5000A TC
furnace temperature is in the READY state.
SSM IC Furnace Ready A check mark is displayed when the SSM-5000A IC
furnace temperature is in the READY state.
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* Input

The items listed below can be switched ON/OFF using this function. To switch the item
ON, place a check in the corresponding check box.

Item Description

SSM TC Furnace SSM-5000A TC furnace power

SSM IC Furnace SSM-5000A IC furnace power

Cooling Fan SSM-5000A TC furnace forward cooling fan

] SSM-5000A i 1] ]






Maintenance

Maintenance and service are extremely important to ensure proper instrument opera-
tion and to obtain stable, accurate data.

4.1  Inspection

This section describes the parts and components requiring inspection and

replacement and describes inspection and replacement procedures.

4.2 Troubleshooting
This section describes error messages displayed by the SSM-5000A and

appropriate troubleshooting procedures.



4.1 Inspection
411 TC Combustion Tube and TC Catalyst

4 . ] Inspection

4.1.1 TC Combustion Tube and TC Catalyst

ACAUTlON

To avoid burn injuries, wait for the TC combustion tube and TC catalyst to cool
to room temperature before starting maintenance work.

The electric furnace temperature is indicated in the SSM-5000A display
window.

TC Combustion Tube

When the inside surface of the combustion tube reacts with salts contained in the samples,
it devitrifies, or becomes crystalline in texture and turns white. The tube can continue to be
used in this condition until it breaks or cracks, causing gas leaks.

Measurement of samples containing components that erode the quartz tube when burned
(such as fluorine or alkaline components), combined with the high TC furnace temperature
up to 900°C, can shorten the service life of the TC combustion tube.

TC Catalyst

It is time to replace the TC catalyst when the following phenomena occur:

* Measured values (peak area values) for a standard sample are lower than previous val-
ues obtained using the same measurement parameters.

* Measurement repeatability accuracy deteriorates.

When such phenomena occur, first check that the gas flow line is not leaking. If no leaking
is discovered, replace the TC catalyst.

The efficiency of combustion oxidation of a solid sample varies considerably according to
the sample type and organic content. When evaluating the performance of the TC catalyst,
use a standard of the same type and characteristics as the actual samples.

Measuring various amounts of the sample and checking for a linear proportionality
relationship is a method of inspecting the oxidation catalyst using the actual sample. Use a
sample with evenly distributed carbon for this method to reduce errors during sampling.

Generally, when performance of an oxidation catalyst deteriorates, the effects are larger at
higher carbon content levels, such that the linear proportionality relationship is no longer
maintained.

4.1.2 Checking for Gas Leaks

One problem that can affect measured values when using the SSM-5000 is gas leakage in
the gas flow lines. If problems with measurement sensitivity or repeatability occur, first
check for gas leaks.
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4.1 Inspection
4.1.2 Checking for Gas Leaks

Gas leaks may occur in the following areas:
(1) At the seal between the sample boat push rod and sample port block (A in “Figure 4.1
* Sealed Parts of the Sample Boat Push Rod”).

(2) At the seal between the sample port cover and the sample boat access opening on the
sample port (B in “Figure 4.1 * Sealed Parts of the Sample Boat Push Rod”).

(3) At the connection between the flange on the sample port block and the flange on the
TC combustion tube or IC reaction tube.

(4) At the drain tubing in the drain vessel on the right side of the SSM-5000A.

The area (1) described above is a seal on a part that moves during each measurement. The
Teflon O-ring seal is a consumable item, and is the most likely location for gas leaks to
occur.

¢ Checking for Gas Leaks

Checking at Locations (1), (2), and (3)

Apply a leak-check fluid or dilute soapy water to the seal, and check for bubbles.

A more thorough gas leak check can be performed by temporarily stopping the flow of
carrier gas (such as by blocking the outlet side of the IC reaction tube with a finger) to
increase the gas pressure. Do not stop the gas for more than five seconds. If stopped for too
long, the gas pressure can increase to levels that are high enough to cause damage to the

piping.
Checking at Location (4)
Visually check for bubbles.

One or two bubbles may leak out if the gas pressure is temporarily increased. This does not
represent a problem during measurement.

The drain tubing has a sealed construction to prevent escape of carrier gas. However, gas
may escape if the water level in the drain vessel drops.

The construction of the tip of the drain tubing inside the drain vessel is shown in “Figure
4.2 * Drain Separator”.

The increase in gas pressure during sample combustion causes a temporary rise in the gas
pressure inside the drain separator. The float inside the tube drops together with the water
level to seal the opening of the ring at the tip of the tube, thereby preventing the carrier gas
from escaping through the tip of the carrier gas discharge tubing.

Note: This construction is designed to temporarily prevent large amounts of gas from
leaking; it cannot completely prevent gas leaks over long periods of time.

If the water level in the drain vessel drops, the float continuously seals the ring, preventing
discharge of carrier gas or drain water.

Note: Supply enough water to the drain vessel to ensure the float is separated from the
ring, as drain water cannot be discharged if the water level is too low.

SSM-5000A
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4.1 Inspection
4.1.2 Checking for Gas Leaks

The supply of drain water to the drain vessel during SSM-5000A measurement is
less than during TOC-V measurement. Therefore, it is easy for the water level in
the drain vessel to drop. Check the drain vessel water level before starting mea-
surements.

O-Ring Teflon P6(A
Sample Port Block

O-Ring 4D(B)
O-Ring Installation Adapter Installation Screws
(Hex Screws)
Sample Boat /
Push Rod / W | {
4
\ \
/
@) @) )

I
/ampe Boat Holder
Figure 4.1 - Sealed Parts of the Sample Boat Push Rod

il

< Drain Separator (

T T

Drain Vessel
T 1 i’ /_ T 1 —_]I
F=Tr LY F=7r .Y
I CHTT I A
il i
| i B dinan
N L — Float | ] [
L1 7] Il
1 1 // 1 1 /
T A L Y
Ilﬁ/ 1]
LA 1
o , L\
/] /—ng
’ Ji\ 2] ' JK /
Normal Condition Increased Carrier Gas Pressure

(Float drops with water level to seal
ring and prevent carrier gas leaks.)

Figure 4.2 - Drain Separator

716 = SSM-5000A



4.1 Inspection
4.1.3 Replacing Gas Seals

4.1.3 Replacing Gas Seals

Reference:

As shown in“Figure 4.3 « Replacing the O-Rings - 17, O-rings are used at the point where
the sample boat push rod enters the sample port block.

Gas can leak around the O-rings due to wear, deformation, or scratching. Replace the
O-rings when a leak is detected during the gas leak inspections and during periodic
maintenance.

Also replace the O-ring used between the sample port block upper surface and the sample
port cover, and the O-rings used in the TC combustion tube or IC reaction tube connectors
if they leak gas due to deformation or scratching.

See Section “5.6.8.2 Installing the TC Combustion Tube and IC Reaction Tube”.

Replacing O-Rings Between the Sample Port Block and Sample Boat Push Rod

Note:  Turn off the SSM-5000A power before replacing the O-rings.

Remove the front cover.

Holding the knurled part of the O-ring installation adapter, with the sample boat push
rod inserted, turn it counterclockwise to remove it.

Push the sample boat push rod knob about 4 to Scm into the furnace from the
SAMPLE CHANGE position.

Ao M=~

Open the sample port cover, and fit the O-ring removing adapter over the sample boat
push rod through the sample port opening.

~_

Sample Port
H Block O-Ring Removal
‘ J Adapter

O-Ring Removal
/Adaptgr Place Over the—" l
Sample Boat Sample
Push Rod Boat
Push
4 % Rod

[ 5
FH——* Sample Boat
- J_—"" PushRod
O-Ring Installation
/_ Adapter

~ —

Figure 4.3 « Replacing the O-Rings - 1
5 . Pull back the sample boat push rod knob to the SAMPLE CHANGE position. The two
O-rings can now be removed from the sample port block.

SSM-5000A
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4.1 Inspection
4.1.3 Replacing Gas Seals

6. Loosen the Phillips screw at the rear of the sample boat push rod knob, and pull the
sample boat push rod from the knob.

/ Sample Boat Push Rod Knob

:Sample Boat Push Rod

E =P Pull Out

%ﬁ
Phillips Screw

Figure 4.4 + Replacing the O-Rings - 2

7. Remove the O-ring installation adapter and two O-rings.

8 . Verify that there is no foreign matter stuck to the surface of the sample boat push rod.

Note:  Any foreign matter that is stuck to the surface of the sample boat
push rod prevents the rod from sliding smoothly and may cause gas
leaks due to accelerated wear or scratching of the Teflon O-rings.

If foreign matter is found on the surface of the sample boat push rod, clean
it off or use a soft cloth to polish the surface of the rod.

If foreign matter is stuck to the part of the rod that enters the furnace and
cannot be easily wiped off, wash it in approximately 1M hydrochloric acid
or polish with polishing powder. Using polishing powder may reduce the
diameter of the sample boat push rod, causing more frequent gas leaks.

TIP » 7he surface of the TC sample boat push rod may become discolored due to the formation of
an oxide film on the portion that is inserted into the furnace. This film does not interfere
with analysis unless the surface of the sample boat push rod becomes roughened.

9 . Reverse the procedure for removing the O-rings to put two new O-rings and the
O-ring installation adapter on the sample boat push rod. Tighten the Phillips screw on
the back of the sample boat push rod knob.

] 0 Holding the knurled part of the O-ring installation adapter, turn it clockwise to screw
it into the sample port block until the sample boat push rod resists movement.

] ] . Verify that no gas leaks from the Teflon O-rings.
Reference: See Section “4.1.2 Checking for Gas Leaks .

] 2 . Apply a light coat of silicone grease (supplied with TOC-V) to the sample boat push
rod on the IC side, so that it moves smoothly and easily.

Note: * TheIC sample boat push rod must be moved gently to avoid spilling the
IC reaction acid out of the sample boat.
* Never use grease on the TC sample boat push rod. The grease will burn
when the sample boat is moved into the TC furnace, generating CO,
and creating a high margin of error in the measured values.
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4 . 2 Troubleshooting

4.2 Troubleshooting
4.2.1 Error Messages

4.2.1 Error Messages

4.2.1.1 Error Messages Associated with the TOC-VCSH/CSN/WS

The following messages may be displayed in the center of the TOC-V screen. Take the
appropriate remedial action as described in the table below.

Table 4.1 « TOC-VCcSH/CSN/WS Error List 1

Message

Description

Remedial Action

WARNING : SSM TC
FURNACE Temp. Hit
Any Key.

The temperature of the
SSM-5000A TC furnace is
not within the designated
range (900 £10°C).

Press any key and wait for the furnace to reach the
set temperature. If the set temperature is not
attained, see Section “4.2.2.2 TC or IC Furnace
Does Not Reach Required Temperature”.

WARNING : SSM IC
FURNACE Temp. Hit
Any Key.

The temperature of the
SSM-5000A IC furnace is
not within the designated
range (200 £10°C).

Press any key and wait for the furnace to reach the
set temperature. If the set temperature is not
attained, see Section “4.2.2.2 TC or IC Furnace
Does Not Reach Required Temperature”.

WARNING : SSM
Disconnected Hit Any
Key.

The SSM unit power is not
connected correctly.

Press any key. Ensure that the SSM-5000A power
supply is correctly connected. See Section “4.2.2.1
SSM-5000A Does Not Operate”.

Table 4.2 « TOC-VCSH/CSN/WS Error List 2

Message

Description

Remedial Action

SSM poweris OFF.; Turn it
on and press any key.

The SSM power is not

turned on.

Press any key. Turn on the SSM-5000A
power. See Section “4.2.2.1 SSM-5000A
Does Not Operate”

TC boat is in the MEA-
SUREMENT position. Pull
it back to the SAMPLE

The TC sample boat was
not in the SAMPLE
CHANGE position when

Press any key. Move the TC sample boat to
the SAMPLE CHANGE position.

CHANGE position and the [Start] key was pressed.
press any key.
IC boat is in the MEA- The IC sample boat was not | Press any key. Move the IC sample boat to the
SUREMENT position. Pull | in the SAMPLE CHANGE | SAMPLE CHANGE position.
it back to the SAMPLE position when the [Start]
CHANGE position and key was pressed.
press any key.
SSM-5000A
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4.2 Troubleshooting
4.2.1 Error Messages

The following messages may be displayed in the center of the TOC-V screen. The red
warning indicator simultaneously flashes. These messages indicate that a fatal error
occurred and operation cannot continue.

Table 4.3 « TOC-VCSH/CSN/WS Error List 3

Message Description Remedial Action
Error!! SSM TC Boat | The TC sample boat posi- | Turn off the instrument. Contact your Shimadzu
Position Sensor tion detector photosensors | representative.

(two locations) are not
working properly. The light
path is obstructed for both
photosensors at the same
time.

Error!! SSM IC Boat | The IC sample boat posi- | Turn off the instrument. Contact your Shimadzu
Position Sensor tion detector photosensors | representative.

(two locations) are not
working properly. The light
path is obstructed for both
photosensors at the same

time.

¢ Displaying and Clearing the Error Log

When an error message in Lists 1 or 3 is displayed, the date and time the error occurred and
the error item are displayed in the Error Log.

Displaying the Error Log

] . Press the F5 [Maintenance] key on the “Initial Display”.
The “Maintenance” screen is displayed.

2 . Press the F6 [Error Status] key on the “Maintenance” screen to display the Error Log.

Clearing the Error Log

Press the F3 [Clear Error Log] function key to clear all entries in the Error Log.
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4.2 Troubleshooting
4.2.1 Error Messages

4.2.1.2 Error Messages Associated with the TOC-VCPH/CPN/WP

The following messages are displayed when an error is detected during parameter entry or
operation. Use the remedial measures listed in the table below to alleviate the situation.

Table 4.4 « TOC-VCPH/CPN/WP Error Message List 1

Message

Description

Remedial Measure

ERROR: SSM TC Fur-

nace

The SSM-5000A TC fur-
nace temperature is not
within the setting range
(900 £+ 10°C).

Wait until the temperature reaches the set temper-
ature. If it does not reach the set temperature, refer
to Section “4.2.2.2 TC or IC Furnace Does Not

Reach Required Temperature”.

ERROR: SSM IC Fur-
nace

The SSM-5000A IC fur-
nace temperature is not
within the setting range
(200 + 10°C).

Wait until the temperature reaches the set temper-
ature. If it does not reach the set temperature, refer
to Section “4.2.2.2 TC or IC Furnace Does Not

Reach Required Temperature”.

ERROR: SSM Con-
nection

The SSM-5000A is not cor-
rectly connected.

Verify that the SSM-5000A is correctly con-
nected. Refer to Section “4.2.2.1 SSM-5000A
Does Not Operate”

The following messages indicate that an error has occurred that prevents measurement
operations from continuing. Take appropriate measures as indicated in the table.

Table 4.5 « TOC-VCPH/CPN/WP Error Message List 2

Message

Description

Remedial Measure

ERROR: SSM TC
sample boat position

The TC sample boat position detector
photosensors (2 locations) are not
working properly. The light path is
obstructed for both photosensors at

the same time.

Turn off the instrument. Contact your
Shimadzu representative.

ERROR: SSM IC sam-
ple boat position

The IC sample boat position detector
photosensors (2 locations) are not
working properly. The light path is
obstructed for both photosensors at

the same time.

Turn off the instrument. Contact your
Shimadzu representative.

SSM-5000A
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4.2 Troubleshooting

4.2.2 Troubleshooting Flowcharts

4.2.2 Troubleshooting Flowcharts

This section describes relatively simple inspection and repair procedures that can be

performed by the user.

Use these flowcharts in conjunction with the appropriate “Troubleshooting” flow charts in

the associated TOC-V User Manual.

Contact your Shimadzu representative if the malfunction cannot be remedied by the

recommended procedures or if the replacement of parts is required.

4.2.2.1 SSM-5000A Does Not Operate

SSM-5000A

Is the SSM-5000A NO

power indicator LED
illuminated?

SSM-5000A

power cable correctly NO

y

Power cord is unplugged or
Power is not turned ON.

Remedy the cause if the
no-fuse breaker in the power
supply switch has been tripped.

connected between the
SSM-5000A and
the TOC-V?

Electrical system is defective.

Contact your Shimadzu
representative.

y

Improper connection of the
connector cable.

Connect the cable properly.




4.2 Troubleshooting
4.2.2 Troubleshooting Flowcharts

4.2.2.2 TC or IC Furnace Does Not Reach Required Temperature

NO

SSM-IC furnace set to ON
in the “Conditions’,
screen?

y

Improper screen settings.

Correct the settings.

Is the overheat
protection thermostat
normal? (Button pops
out when

activated.)

NO

y

Furnace is overheating.

Eliminate the cause of
overheating and press the

thermostat button.

Defective control signals to
SSM-5000A TC (or IC)
furnace, or defective
temperature regulator,
thermocouple, etc.

Contact your Shimadzu
representative.
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4.2 Troubleshooting
4.2.2 Troubleshooting Flowcharts

Is the
carrier gas
Supplied correctly to the

NO

4.2.2.3 No Peaks Generated During Standard Measurement

TOC-V and SSM-5000A?
Are the gas tubing
connections
correct?

YES

Is gas escape

from the drain vessel NO

v

Defective tubing connections.

Connect the tubing correctly.

correctly prevented?

Is the sample

NO
port cover fully closed?

v

No water, or gas leak in the
drain vessel.

Add water to the drain vessel
or stop the gas leak.

Is acid correctly NO

Sample port cover not used
properly or seal is defective.

Operate cover correctly or
replace the seal.

injected into the IC
sample boat?

Is the sample
boat loaded in the NO

v

Defective acid injection.

Inject acid into the IC sample
boat correctly.

correct position for the
TC (or IC)
furnace?

TOC-V is defective.

Contact your Shimadzu
representative.

SSM-5000A

y

Incorrect sample boat position.

Load the sample boat in the
correct position.




Are the sample
amounts and carbon

NO

4.2 Troubleshooting

4.2.2 Troubleshooting Flowcharts

4.2.2.4 Repeatability is Poor Even for Satandard Measurement

amounts appropriate?

Is carrier gas

flowing properly and NO

v

Too much or too little sample
or carbon.

Use the appropriate amounts
of sample or carbon.

without leaks?

Is the amount of

acid injected for IC analysis NO

V

Gas leak.

Repair the gas leak.
(See Section 4.1.2)

appropriate?

Is the sample
boat loaded in the NO

(]

Too much or too little
acid injected.

1.) Add a suitable amount of
acid to decompose the IC.

2) If the total amount of acid
and sample is too large,
reduce the amounts.

correct position for the
TC (or IC)
furnace?

TOC-V is defective.

Contact your Shimadzu
representative.

v

Incorrect sample boat position.

Load the sample boat in the

correct position.
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Reference Information

This chapter presents technical information, such as the specifications, accessories, and

installation procedures in the event that the instrument is moved.

5.1

52

5.3

54

55

5.6

Specifications
The SSM-5000A specifications are listed here.

Accessories List

This section contains the accessories list for the SSM-5000A.

Special Accessories List

This section contains the special accessories list for the SSM-5000A.

Consumables List

The SSM-5000A consumables are listed here.

Service Parts List

The SSM-5000A service parts are listed here.

Installation

This section describes the site conditions and installation procedures for the
SSM-5000A.



5 . ] Specifications

TC, IC, TOC (TC-IC)

Combustion oxidation (TC furnace temperature: 900°C, max. 980°C)
Acidification (IC furnace temperature: 200°C)

TC 0.1 to 30mgC, IC 0.1 to 20mgC

1g (up to 0.5g and 0.3g water content for TC and IC measurement, respec-

tively)

+1% of range value

Normally, 5 to 6min (max. approximately 8min)
Oxygen (99.9%), 500mL/min

5t035°C

100 to 120 V or 220 to 240 V (£10%) 7A, 50/60Hz

Approx. 450mm (W) x 656mm (D) x 290mm (H) (excluding protruding
parts)

Approx. 30kg

* These values will vary with sample type and analysis conditions.
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5 . 2 Accessories List

5.2 Accessories List

Part No. Part Name Quantity Remarks
638-93102-31 SSM-5000A Main Unit ASSY 1 For AC100to 115V
638-93102-32 SSM-5000A Main Unit ASSY 1 For AC220 to 240 V
638-93103-31 Standard Accessory Set 1 For AC 100 to 115V
638-93103-32 Standard Accessory Set 1 For AC220 to 240 V
630-02679 Sample boat 10 See Section 3.1.1
630-00566 Cobalt oxide catalyst 2 See Section 5.6.8
017-42801-01 Platinum catalyst 1 See Section 5.6.8
630-00557 Quartz wool 1 See Section 5.6.8
638-58102 Metal screen for catalyst 2 See Section 5.6.8
638-41325-01 TC combustion tube 2 See Section 5.6.8
638-41325-02 IC reaction tube 2 See Section 5.6.8
036-11404 O-ring Teflon P6 4 See Section 4.1.3
036-11237 O-ring, 4DP35 4 See Section 4.1.3
086-16101 Tweezers 1 See Section 3.1.1
071-60813 KPR-18 adapter 1 See Section 5.6.5
071-60814-01 AC power cord (for AC 100-115V) | 1 See Section 5.6.5
071-60814-06 AC power cord (for AC 220-240V) | 1 See Section 5.6.5
638-60074 Ceramic fiber 1 See Section 3.1.1
631-40284 Sample port adapter 2 See Section 5.6.7
036-11437 O-ring Teflon P35 2 See Section 5.6.7
036-11243 O-ring 4DP40 2 See Section 5.6.7
631-40273-01 Reducing elbow 6x4 1 See Section 5.6.6
086-03818 Wrench HX 1.5 1 See Section 4.1.3
631-41970 O-ring removing adapter 1 See Section 4.1.3
035-65413-01 T union 1 See Section 5.6.6
638-72559 Digital I/O board 1 See Section 5.6.3
638-74038 Cable 1 See Section 5.6.3
046-00199-06 Acid dispenser, DP-1-PTFE 1 See Section 5.6.9
631-46562 Tubing adapter 1 See Section 5.6.9
630-00315-09 Tygon tubing 9 ID x 12 OD 3m See Section 5.6.10
037-61107-12 Hose clamp 1 See Section 5.6.10
016-37503 Teflon tubing 2 ID x 3 OD Im See Section 5.6.7
631-40193-01 Reducing connector 4 See Section 5.6.7

037-61107-06

Hose clamp

See Section 5.6.7

M393-E198

User Manual

SSM-5000A
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5.3 Special Accessories List

5 . 3 Special Accessories List

Part No.

Part Name

Remarks

630-08585-05

Cylinder pressure regulator

638-56093

Cell switching valve set

Uses TOC-V 200mm cell, for
high sensitivity measurement

5 . 4 Consumables List

Part No.

Part Name

Remarks

638-92099

Sample boat set

100 sample boats, includ-
ing the ceramic fiber

630-00566

Cobalt oxide catalyst

017-42801-01

Platinum catalyst

630-00557

Quartz wool

638-58102

Metal screen for catalyst

638-41325-01

TC combustion tube

638-41325-02

IC reaction tube

036-11404-84

O-ring, Teflon P6

5 pieces included

036-11237-84

O-ring, 4D P35

5 pieces included

036-11243-84

O-ring, 4D P40

5 pieces included

638-60074

Ceramic fiber

5 . 5 Service Parts List

Part No. Part Name Remarks
638-59143-01 Fan SSM ASSY. -01, CN53 (condensation coil)
-02 -02, CN54 (TC furnace)
-03 -03, CN55 (TC combustion tube)

080-80123-04

T regulator, ESCS-QI1KJ

Temperature controller

638-65259-01

Thermocouple ASSY.

For TC furnace

638-65259-02

Thermocouple ASSY.

For IC furnace

074-80626-12

Power supply, WRA21FWX-B-U

Switching regulator

065-60036-08

Relay, G4W 11123A-DC24

065-68001-05

Relay, G3NE 210TDC12V

SSR

638-65383

Tandem cell (in case)
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5 . 6 Installation

5.6.1

5.6 Installation
Before Installation

5.6.1 Before Installation

Verify Shipment

Confirm that all of the items listed in Section “5.2 Accessories List” are included.

5.6.2 Installation Site

Select an appropriate installation site, considering the instrument size, operation, and site

conditions. Poor conditions at the installation site can cause errors in the results and

damage to the instrument.

5.6.2.1 Selecting an Installation Site

The SSM-5000A is positioned to the right of the TOC-V, allowing the operator to use the
keypad while viewing the LCD display of the TOC-V.

The external dimensions of the installed system are shown below.

—3 E
€ — = S—
£ 1 e e )
g | == oIl
< - = <
L] ©
Vs = - o
90
440mm mm 450mm

290mm

a0\

A

Figure 5.1 « TOC-V + SSM-5000A External Dimensions (Example: TOC-VCSH)

ACAUTION

656mm

* Internal parts reach very high temperatures and could cause a fire hazard. For
safety and ease of maintenance, leave a space of at least 200mm between walls
and the left, right, and rear of the instrument.

* Lift the SSM-5000A at the bottom of each side of the instrument and lift it by the
base plate. Do not lift it by the front access door, as this may cause instrument

damage.

SSM-5000A
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5.6 Installation
5.6.3 Electrical Connections

5.6.2.2 Site Conditions

Select an installation site that complies with the following conditions:

* A clean environment free of corrosive gases, organic gases, and dusts
* A strong, level bench, free of vibration and shock

* A location with a stable ambient temperature

* A location with access to a completely grounded, stable power supply

Note: A contaminated atmosphere can increase the measurement error, especially with
high-sensitivity analysis.

ACAUTlON

Avoid locations where flames are prohibited. Some internal parts reach very
high temperatures and could cause a fire hazard.

Due to the possibility of analysis error, avoid the following types of sites:

* Areas near heat sources
* Areas next to windows receiving direct sunlight
* Areas in direct exposure to air expelled from an air conditioner

* Areas near equipment generating strong magnetic fields, electric fields, or high fre-
quencies

5.6.3 Electrical Connections

This section describes the electrical connections between the SSM-5000A and TOC-V.

ACAUTION

Before proceeding with these operations, verify that the power to the TOC-V
and the SSM-5000A is OFF.

Installing the Digital I/0 Board in TOC-V

] . On the Digital I/O board, for SW1, set number 1 to ON and numbers 2, 3 and 4 to
OFF. For SW2, either ON or OFF is acceptable. For JP1, place all of the jumpers
between the center pin and the pin that is closest to the edge of the Digital I/O board.

2 . Remove the screws on one of the option board installation rack cover plates on the
rear panel of the TOC-V.

Note:  Any of the three plates can be removed.

3 . Insert the supplied digital I/O board into the option board installation rack.

SSM-5000A



5.6 Installation
5.6.4 Changing the Power Source Voltage

Connecting the Cable

] . Identify the “TOC” and “SSM” indications on the ends of the provided connection
cable and connect the cable between the TOC-V and the SSM-5000A, matching the

indications with the appropriate unit.
Option Board Installation Rack

00 © OO0Pp
=/ |
Driver Board e &

e [

T 7T o

Connection Cable Digital I/O Board

SSM-5000A Rear View TOC-V Rear View
Figure 5.2 « Cable Connections of the TOC-V and SSM-5000A

5.6.4 Changing the Power Source Voltage

The SSM-5000A was set up when it was shipped to match the power source voltage of the
region where the instrument is to be used. Contact your Shimadzu Service Representative if
it is necessary to change the power source voltage after delivery. Depending on the voltage
change, an authorized Shimadzu service engineer may be required to change wiring
connections to the power supply, switch the terminal board, and/or make changes on the
main board.

SSM-5000A
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5.6 Installation
5.6.5 Power Supply and Ground Connection

5.6.5 Power Supply and Ground Connection

¢ Power Supply Connection

Connect the instrument to a 100 to 115VAC (100V series) or a 220 to 240VAC (200V
series), 50/60Hz power supply with at least 7A capacity. The ~ symbol indicates an AC

supply is required.
ACA UTION

The instrument may not function correctly if the supply voltage does not meet or
exceeds the 100 to 115VAC or 220 to 240VAC ranges.
Unstable voltage supply may impede high-sensitivity measurements.

Note: This instrument can function at a S0Hz or 60Hz power supply frequency.

# Ground Connection

The supplied power cable contains three leads, including a ground lead. The attached plug
is a grounded, 3-pin plug. If the power socket is ungrounded, use the KPR-18 two-pin
adapter. The ground pin must be connected to an external ground lead.

The live (AC) and ground (ACC) pins of the plug are arranged as shown in “Figure 5.3 °
Electrical Plug”. Connect it to a socket with the same configuration.

Live (AC Ground (ACC)

Ground Pin (G)
[Must be carefully grounded.]

Figure 5.3 « Electrical Plug

ACAUTION

* In addition to the safety considerations, complete grounding is extremely impor-
tant to prevent disturbance noise from getting into the logic circuits and micro-
computers. A Type-3 ground (ground resistance: 100W or less) is recommended.

* Perform grounding separately and avoid contact with water supply pipes, gas
pipes, and lightning rods.
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5.6 Installation
5.6.6 Connecting the Gas Tubing

5.6.6 Connecting the Gas Tubing

5.6.6.1 Carrier Gas

Oxygen is used as the SSM-5000A carrier gas (and support gas).

Oxygen provides a higher combustion oxidation rate for high-carbon content solid samples.
These samples have a higher carbon content and a lower contact efficiency between the
sample and the carrier gas than the water/solution samples oxidized in the TOC-V.

Oxygen is used as the carrier gas to burn the sample in an oxygen-rich environment to
achieve a high oxidation rate. Use oxygen gas of at least 99.9% purity.

Note: To perform high-sensitivity measurements using the TOC-V while it is con-
nected to the SSM-5000A and is using oxygen as the carrier gas, the oxygen must
be ultra pure. Using 99.9% oxygen in this situation may limit accurate analysis
by generating larger blank peaks or false peaks during TOC-V measurements.

5.6.6.2 Gas Connections

Connection Procedure

1. Connect the oxygen gas cylinder to the gas inlet (GAS INLET) on the back of the
SSM-5000A.

Note: Maintain a supply pressure of 300kPa (44PSI).

TIP » Use of the air tubing set, available as a special accessory, is recommended. The air tubing
set contains nylon tubing and connectors (2 x half-unions).

» For connection to an oxygen gas cylinder (99.9%), connect a half-union to the cyl-
inder pressure regulator, then connect the cylinder to the SSM-5000A using nylon
tubing (4mm OD, 2.5mm ID).

*  When using a high-purity oxygen cylinder for both TOC-V and SSM-5000A,
insert the T-shaped quick connector (SSM-5000A standard accessory) into the
nylon tubing between the high purity gas cylinder and the TOC-V to create a con-
nection for the SSM-5000A.

TIP » Connect the nylon tubing to the half-union by pushing the tubing into the half-union. To
disconnect the tubing, pull it out while firmly pressing the blue ring with a flathead
screwdriver:

2 . Guide the Teflon tubing from the gas outlet (GAS OUTLET) on the SSM-5000A rear
panel through the grommet in the upper part of the TOC-V rear panel.
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5.6 Installation
5.6.7 Gas Connections to Cells

3 . Connect the Teflon tubing to the inlet on the short cell of the TOC-V NDIR optical
system tandem cell using the supplied tapered elbow joint (6 - 4mm ID).

<<— To TC Sample Port

From Dryer Purge Outlet

To Dryer Purge Inlet

From GAS INLET

Pressure Gauge \

=l

7
Pressure
Regulator Mass Flow Controller Flowmeter

Figure 5.4 « Flow Path of the SSM-5000A Flow Controller

5.6.7 Gas Connections to Cells

When the SSM-5000A is connected to the TOC-V, the gas tubing connections at the
detector must be changed. The gas tubing from the TOC-V is connected to the long cell,
and the gas tubing from the SSM-5000A is connected to the short cell.

Use the provided L-shaped reducing union to connect the Teflon tubing from the
SSM-5000A gas outlet to the short cell inlet.

Attach the soft tubing that was between the long cell and the CO, absorber to the short cell
outlet, and lead the other end out of the TOC-V.
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5.6 Installation
5.6.7 Gas Connections to Cells

Connect the provided Teflon tubing (3mm O.D, 2mm 1.D.) between the long cell gas outlet
and the CO, absorber gas inlet.
Long Cell Gas Inlet

Short Cell Light Source Long Cell Detector
® ] / ®
© A v
_@__
® = ®
l@ - @
=2
18

From the Short Cell Outlet To Purge Gas Inlet

Soft Tubing *

A - For purification of TOC-V purge gas.
S Use tubing previously connected to
the CO, absorber.

Exhaust

From SSM-5000A j————?/

Reducing Union CO, Absorber for Purge
(6mm - 3mm) Gas Purification

N

Figure 5.5 « Gas Connections to Cell
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5.6 Installation
5.6.8 Installing the TC Combustion Tube and IC Reaction Tube

5.6.8 Installing the TC Combustion Tube and IC Reaction Tube

ACAUTION

* To avoid burn injuries, allow the TC combustion tube and TC catalyst to cool to
room temperature before performing maintenance. The electric furnace tempera-
ture is indicated in the SSM-5000A display window.

* The TC combustion tube is made of quartz glass and the IC reaction tube is made
of hardened glass. Handle with care to avoid breaking and to prevent injury from
broken glass.

5.6.8.1 Filling the TC Combustion Tube with Catalyst

The TC combustion tube is filled with the catalyst provided, as shown in “Figure 5.6 ¢
Filling the TC Combustion Tube with Catalyst”.

Procedure

] . Prepare the catalyst mixture.
» 2 containers of cobalt oxide catalyst (25g each).

* 1 container of platinum catalyst (20g).
2 . Ina clean container, mix the catalysts to as uniform a mixture as possible.

3 . Introduce approximately 45g of the catalyst mixture into the TC combustion tube.

To prevent clustering of either type of catalyst, rotate the TC combustion tube while filling
it with the catalyst mixture.

Note: Do not allow pulverized catalyst dust to be transferred into the TC
combustion tube. This dust will increase resistance to the airflow
through the TC combustion tube, making measurement impossible.

4. Fold the catalyst support screens as shown in “Figure 5.6 ¢ Filling the TC Combustion
Tube with Catalyst”, and insert them into the TC combustion tube.

5 . Push the catalyst support screens into place with the catalyst filling rod supplied as a
TOC-V accessory.

Use the catalyst packing rod to pack the catalyst in a manner that creates some resistance
between the inside of the combustion tube and the outside of the mesh. This prevents the
mixed catalyst from crumbling and falling through the mesh and possibly flowing upstream
toward the detector.
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5.6.8

\

Catalyst Support

Installation

Installing the TC Combustion Tube and IC Reaction Tube

Screen (downstream)

Catalyst Support
Screen (upstream) Quartz Wool
TC Combustion Tube Mixed
Catalyst
\Il 7 L
i
q;
(e )

=\

2.3mm

Approximately 75mm

JT\

2.3mm

Maintain at Least 150mm

Approximately 80mm

Catalyst Support
Screen (upstream)

Catalyst Support
Screen (downstream)

Figure 5.6 « Filling the TC Combustion Tube with Catalyst
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5.6 Installation
5.6.8 Installing the TC Combustion Tube and IC Reaction Tube

5.6.8.2 Installing the TC Combustion Tube and IC Reaction Tube

ACAUTlON

* To avoid burn injuries, allow the TC combustion tube and TC catalyst to cool to
room temperature before performing maintenance. The electric furnace tempera-
ture is indicated in the SSM-5000A display window.

* Do not use wrenches or other tools as they may break the combustion tube and
cause injuries.

Removing Front and Rear Covers

] . Remove the cover screws.

= ¢ o )<=

i &

<= Front Cover Screws

<= Rear Cover Screws

) <=

Figure 5.7 « Locations of the Cover Screws
Move the sample boat push rod knob to the MEASURING position.

“o N

With the sample port cover closed, slightly lift the rear of the front cover, pull it about
8cm forward and lift it off.

140 = SSM-5000A



5.6 Installation
5.6.8 Installing the TC Combustion Tube and IC Reaction Tube

Installing the O-Ring

1.
2.

Remove the screws (4 knurled, 2 Phillips) then lift out the sample boat moving units.

Place the white Teflon O-ring P35 onto the TC combustion tube or IC reaction tube.
Place the sample port adapter over the white O-ring as shown in “Figure 5.8 ¢
Installing the O-Ring”. Gently insert the tapered end of the combustion or reaction
tube into the appropriate furnace.

TC Combustion Tube or IC Reaction Tube

Teflon O-Ring P35
Figure 5.8 « Installing the O-Ring

Insert the O-ring 4D P35 into the groove in the sample port block, as shown in “Figure
5.9 « Installing the TC Combustion Tube or the IC Reaction Tube”.

Return the sample boat moving unit to its original position.

Note:  Pull the sample boat push rod knob forward to attach the two Phil-
lips screws to the front.

Align the flange of the combustion or reaction tube and push the tube in while

securing the sample port adapter to the sample port block.
Sample Port Block O-Ring 4D P35

TC Combustion Tube or
/ IC Reaction Tube
|

e

‘\\\Teﬂon O-Ring P35
Sample Port Adapter

Figure 5.9 « Installing the TC Combustion Tube or the IC Reaction Tube
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5.6 Installation
5.6.8 Installing the TC Combustion Tube and IC Reaction Tube

¢ Installing the TC Combustion Tube

Connect the glass L-pipe to the outlet side of the TC combustion tube (small diameter part)
with the L-shaped swage lock union, as shown in “Figure 5.10 ¢« Connecting the TC
Combustion Tube to the Swage Lock Union”.

—

TC Combustion Tube

TC Union Teflon Ferrule set 6F-T
Box Nut (P/N 035-62994-03)

Rear Ferrule

Front Ferrule

Clearance of 1-2mm

L-shaped Swage Lock Union

e

=
CTHE

Figure 5.10 » Connecting the TC Combustion Tube to the Swage Lock Union

Glass L-Pipe

Procedure

Ji . Loosen the screws that hold the rear access panel to the TC furnace in place. Lift up to
remove the rear access panel.

2. Insert the tip of the combustion tube into the swage lock union. Lightly hand-tighten
the box nut.

Note:  With the box nut slightly tightened but the small diameter part of
the tube still able to slide, slide the tip of the tube to create a clear-
ance of 1 to 2mm from the contact face of the union.

3 . Hand-tighten the box nut.
Sufficient sealing is obtained if the swage lock union does not move when pulled

upward.
ACAUTION

* Avoid using wrenches to tighten the box nut. The TC combustion tube is made of
quartz glass, which will break if the box nut is over-tightened.

* The tip of the TC combustion tube may chip if the box nut is tightened with the
tip of the tube touching the contact face of the union.

* Use only the supplied Teflon front and rear ferrules. Never use metal or other fer-
rules.

* Protect the inner and outer surfaces of the TC combustion tube tip, inner surface
of the swage lock fitting, ferrules and other gas contact surfaces from grease, oils
or other organic substances.
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5.6 Installation
5.6.9 Connecting the IC Reaction Acid Dispenser

¢ Installing the IC Combustion Tube

Connect the outlet end of the IC reaction tube to a 4mm OD Teflon tubing with the
reducing union for 6mm OD to 4mm OD.

5.6.9 Connecting the IC Reaction Acid Dispenser

Assemble the acid dispenser according to the following instructions, and position it to the
right of the SSM-5000A.

Procedure

Ji . Remove the Teflon elbow from the outlet of the acid dispenser.

2. Locate the acid injection tubing which is attached to the SSM-5000A IC sample port
cover. Fully insert the free end into the tubing adapter (located in the SSM assessors
packet).

3 . Firmly push the tubing adapter into the acid dispenser outlet.

Acid Injection Tubing
(2mm OD)

\/;

\

> Acid Dispenser
IC Sample
Port Cover
/DIS enser
/ utlet,

=

Acid Injection Tubing—"

Tubing Adapter ~- L J
Figure 5.11 « Connecting the Acid Dispenser

Fill the acid dispenser with water.

Rl

Place an empty sample boat into the IC sample port, and close the IC sample port
cover. Operate the acid dispenser to confirm that the water is properly injected into
the sample boat and that no water leaks from the tubing connections.

TIP » The threads on the neck of the supplied glass container for phosphoric acid match those on
the acid dispenser. This allows the acid dispenser to be attached directly to the glass
phosphoric acid container.

6. Replace the water in the acid dispenser with the supplied phosphoric acid. See Section
“3.1.7 IC Reaction Acid” for details on the phosphoric acid concentration.

7. Operate the acid dispenser to purge the water from the tubing with the phosphoric
acid.

SSM-5000A 143



5.6 Installation
5.6.10 Drain Tubing

ACAUTION

* Phosphoric acid is highly corrosive. Use care to avoid touching or spilling it dur-
ing handling. See the Material Safety Data Sheet (MSDS) section in the TOC-V
User Manual for details.

» If phosphoric acid spills on any sliding parts, wipe it off immediately using a
damp cloth.

Note: The IC sample port cover should always remain in the closed posi-
tion, except during sample transfer. Corrosion may occur if the
sample port cover is left open and acid leaks onto the sliding mech-
anism of the sample port cover. Keep an empty sample boat in the
IC sample port when it is not in use to catch any acid that may leak
from the acid dispenser.

5.6.10 Drain Tubing

Connect the drain tubing (12mm OD x 9mm ID, length 3m) to the drain nipple on the back
of the SSM-5000A, and direct it into an appropriate drain container. Connect the drain
tubing tightly with the supplied hose clamp to prevent leaks.

Reference: For details about the drain tubing see the “Connecting the Drain Tubing” section in the

TOC-V User Manual.
ACAU TION

The drain liquid may contain acid or other corrosive substances. Use care to
avoid touching or spilling the drain liquid.

5.6.11 Supplying Water to the Drain Vessel

Use distilled water or ion-exchange water to fill the drain vessel located on the right side of
the SSM-5000A to the level of the drain outlet.
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