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IIi System Configuration Accommodating
the Specific Purpose of Use

The system can be configured exactly as required by using various
options according to the particular sample.

Model TOX-100 Standard Set Options(Accessories)

Personal Computer
(by local distributor
supply)

Liquid samples
CRI-100H
(Constant Rate Injector)

Gaseous samples
GI-100
(Gas Injector)

Options
(Chlorine/Sulfur Titration Cell)
AUTOMATION
' o . Liquid samples
.ChlorlnPT Tlt_ratlon Cell pnlt ASC-150L
@ Sulfur Titration Cell Unit (Liquid Auto Sampler)

Samples System Configulation

Solid and Liquid | Model TOX-100 Standard Set

Liquid Model TOX-100 Std. Set + CRI-100H

Gas Model TOX-100 Std. Set + GI-100 AUTOMATION
Solid samples

Liquid Automation | Model TOX-100 Std. Set +ABC + ASC-150L ASC-120S

(Solid Auto Sampler)
Solid Automation | Model TOX-100 Main Unit + ASC-120S
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@ Outstanding Ease of Operation and
Improved Functions Using Windows®98/XP

The system can be operated easily and simply. All measurement
conditions are stored in the database, enabling the measurement of
samples to be performed simply by selecting the optimum
conditions.

 Systom Setup is completed
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@ High-Speed Analysis Through the Use
of Automatic Boat Controller (ABC)

Operation is started simply by placing a sample in the sample boat.
Analysis is performed automatically in about 5-10 minutes. The
standard system enables sample analysis to be performed with
outstanding reproducibility. Since the sample inlet box is provided
with a cooling function (electronic cooling), the sample boat can be
cooled in a short time.

BABC SPECIFICATIONS

Stop Points 3 Points + End Point + Cooling Point
Boat Cooling Peltier Cooler

Power Supply AC 100/115/230/240 V, 50/60 Hz, 40 VA
Dimensions Approx. 440(W) X250(D)X180(H)mm
Weight Approx. 10kg




B Chlorine Analysis
[CEEME (W Standard Set with Chlorine Titration Cell Unit
Princip|e Samples are burned in an Argon/Oxygen atmo-

— Working Electrode/ Counter Electrode 0. Ar/O:

[ Sensor Electrode

sphere.The resulting chloride is lead into a titra- [~ Reference Electrode Mass Flow Sensor
tion cell where it is automatically titrated by sil-
ver ions generated coulometrically.The amount Cell Unit |Control Unit
of chlorine is then calculated from the quantity of v -
electricity required for the titration. Pl
HCI + Agt — H* + AgCl (Titration) 1 sam i o
. . . ple Inlet (liquid, solid)
Ag - Ag* + e- (Electrolysis) Reaction Unit  Pyrolysis Tube r Cooling Unit
B Sulfur Analysis | Safety Cover
Standard Set with Sulfur Titration Cell Unit | @ H
. U
Samples are burned in an Argon/Oxygen atmo- i
sphere.The resulting sulfur dioxide is lead into a Sample Boat
titration cell where it is automatically titrated by
triiodide ions generated coulometrically. The Heater2  Heater 1
amount of sulfur is then calculated from the sti Dehycratitg Tube L
quantity of electricity required for the titration. rrer v 9
_ o TOX-100 Main Unit Automatic Boat Controller
SO2 + I13"— SO0s3 + 2H*+ 3I” (Titration)
31" - 137 + 2e- (Electrolysis)
Applications
B Chlorine Analysis B Sulfur Analysis
Sample Name | Sample Size (Mg)|yjeano:df o [Measured Value (opm) | RSD(%) Sample Name | Sample Size (Mg) yezn0: O e [Measured Value (ppm)|  RSD(%)
Lubricating Oil 30 3 34 4 Lubricating Oil 3 3 0.76% 3
Kerosene 30ul 3 31 3 Heavy Oil 10 3 1.2% 3
Crude Oil 30 3 4.0 3 Engine Oil 5 3 0.41% 4
Rubber 20 3 210 4 Polypropylene 30 3 2.0 5
Carbon Fiber 20 3 193 3 Surface Activator 5 3 883 0.5
Epoxy Resin 10 3 890 5 Rubber 15 3 0.55% 1
Polycarbonate Resin 30 3 7.9 3 Manganese Oxide 30 3 37 7
Photoresist 30 3 7.2 2 Zinc Oxide 30 3 14 0.7
Aluminum Foil 20 3 55 6 Lanolin 30 3 39 5
Waste Oil 10 3 390 3 Fish Oil 20 3 180 4
Cement 10 3 460 3 Soil 5 3 369 6
HETypical Applications of Hydrocarbons
Petroleum Products Kerosene Paraffines Aldehydes Carboxylic Acids
Liquified Petroleum Gas Gas Ol Olefins Ketones
Naphtha Fuel Ol Aromatics Ethers
Gasoline(lead-free) Crude Oil Alcohols Esters

Total Sulfur/Chlorine Analyzer

Model TOX-100 Standard Set
®TOX-100 Main Unit

©®Automatic Boat Controller

OPC

@Chlorine or SulfurTitration Unit (Option)

TOOE-900 ===
= -
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y N

Measurement

Principle

Oz A0z
Standard Set with Nitrogen Detector ND-100 o
The sample is introduced into the combustion tube Y
packed with oxidative catalyst using Argon carrier T AL S
gas. High temperature oxidation (800-900°C) occurs Detector
here and all chemically bound nitrogen is converted to
nitric oxide (NO). NO then passes through the chemi-
luminescence detector where it is mixed with ozone to Ozone
form excited nitrogen dioxide (NO2*). Scrubber

Mass Flow Sensor

Sample Inlet (liquid, solid)

’— Cooling Unit
ﬂ Safety Cover

Pyrolysis Tube
o
| |
|

T ‘ f
|

Rapid decay of the NO2* produces light in the 590- Ozone Generator |\ — | o e
2,900 nanometer range. This light is detected and ®
amplified by a photomultiplier tube. The result is cal-
culated from the resulting signal and printed out in
ppm or %.

NO + O3 — NO2*+ 02 — NO2+ 02+ hv

Vacuum Pump TOX-100 Main Uni Automatic Boat Controller

Total Nitrogen Detector Option

Applications

Sample Name Sample Size (mg) Mea';:lgieorjnents Measured Value(ppm) RSD(%)
Polypropylene 10 5 85 3
Film 7 3 290 2
Polyethylene 10 3 33 2
Polycarbonate 30 3 2.2 6
Polystyrene 20 3 12 4
Epoxy Resin 10 3 10 3
Wax 30 3 145 3
Pulp 3 0.30% 1.8
Rice 3 0.64% 3.7

HNitorgen Detector Model ND-100




B Constant Rate Injector Model CRI-100H (CRI Mode) M Gas Injector Model GlI-100

Liquid samples are injected into the pyrolysis tube at a con-
stant rate using a microsyringe. The measurement can be
performed with greater accuracy since differences between
the liquid properties of the sample can be controlled with the

injection rate.

ESPECIFICATIONS

Syringe

5010 ,100u8 , 25048 (Gastight Microsyringe)

Injection Rate

0.4~2.0 ul/sec

Injection Volume

Max. 250 u

Power Supply AC 100/115/230/240V, 50/60Hz, 40VA
Dimensions Approx. 320(W) x 270(D) x 173(H)mm
Weight Approx. 6kg

(Sample injection rate is normally 1.0pu8 /sec.)

HLiquid Auto Sampler Model ASC-150L

To be used in combination with the Auto Boat Controller
(ABC), Liquid Auto Sampler Model ASC-150L is an
autosampler in which liquid samples (max. 50 bottles) are
injected automatically.

ESPECIFICATIONS

Sample Aqueous and/or Nonaqueous Samples

Syringe SGE 25u8 ,50u8 ,100u0 /Gastight Microsyringe
Standard attachment; 500

Precision Within 1%/ Full scale

Injection Rate

Low; 0.4-2.0u8/sec
High; 10-50u8/sec

Fill Rate 2, 5,10, 20ul/sec
Sample Vial 4mQ / 50 places (Use goods on the market)
Rince Vial 28me /1 or 2 places

Sample Inj. Times

1-30 times / 1 vial

Multi Inj. Times

1-10 times / 1 vial

Rincing Function

Initial Rince  ; 0-5times
Sample Rince ; 0-5times
Normal Rince ; 0-5times

Injection Mode

Flush, Spike

Power Supply AC 100/115/230/240 V, 50/60 Hz, 60VA
Dimensions Approx. 460(W) X 320(D) X 450(H)mm
Weight Approx. 16kg

The system is used for the analysis of chlorine and
sulfur in gaseous samples.

ESPECIFICATIONS
Applicable Sample
Sample Size

Gaseous Sample

Standard Sample: Max. 200 (Gastight Microsyringe)
Gas Sample: Max. 10m@ (Gastight Microsyringe)
Argon (purity: 99.98% or more, 290-490 kPa)

Gas Requirements

Power Supply AC100/115/230/240V, 50/60Hz, 30VA
Dimensions Approx. 120(W) x 250(D) x 235(H)mm
Weight Approx. 4kg

B Humidifier (POX Sparger) Model POX-100

The humidifier provides humidity for the carrier gas when analyzing inorganic
chlorine compound to facilitate conversion to hydrogen chloride.

B Solid Auto Sampler Model ASC-120S

HSPECIFICATIONS

Up to 20 sample boats can be set on the table
to have them analyzed automatically. Due to
installation of ABC, the combustion program
can be set separately for each sample.

Sample Solids/ Viscous Liquid Samples
Sample Size Less than 30mg
Sample Boat 20 Places

Quarts Sample Boat or Ceramic Sample Boat

Sample Introduction

Automatic Boat Controller (ABC)

HABC SPECIFICATIONS

Stop Points 3 Points + End Point + Cooling Point
Boat Cooling Peltier Cooler

Power Supply AC 100/115/230/240V, 50/60 Hz, 60VA
Dimensions Approx. 440(W)X360(D)X430(H)mm
Weight Approx. 20kg




TOX-100 System Program

By connecting the TOX-100 system with a personal computer, the TOX-100 System Program gives the PC side control of such
operations as switching the heater on and off, starting and stopping titration and setting titration parameters. Moreover, pro-gram is
32-bit compatible, and with Microsoft Windows 98/XP and Microsoft® Jet data base management software, the following

functions are provided:

User Friendly Software

Method File

ipen Mothad - SIUTH & NUKTH

Tosgot Sample B
Edit ample:
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Sample 0 [WATER o) st [mRE a8
— nsert
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Measurement of samples can be facilitated
by inputting a list of samples into the
Method File in advance. Open the Method
File and select samples to start running the
measurement process. Template of the
Method File is included in the package as a
standard.

Compatibility with Other Application
Software

£ri M

-
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T ) s

Open database allows the use of commer-
cial application software to create original,
customized analysis systems and reports
can be used. Customize the data and
analysis by producing graphs, tables and
charts on spread sheet (e.g. Excel, Lotus)
and compiling the report on your favorite
word processing software (e.g. Microsoft
Word).

Main | Sub] Datol

Diata I | Made AD¥-T -
Sample D0 Accessory: | |
Analyst ID;

Data Search Function

08 by

Parsmeter | Blank| Calibration| Samplo | Stangard Test Blank | Standard Test Standard|

[Accessony [Ralance
AN us

#TOX-100 System Program QC Package(Option)

Export Data To LIMS l

#Custom Made

Special Features of the TOX-100 System Program

] _cin_-= r_Da_in_ I
L Check y | Check |

TOX-100 QC Program
System Diagnostic Function
rgy;eTn-l rRe_pr@cibﬁty-:
L CheckJ L Check

Data Base Query

The system uses Microsoft®Jet software as
its data base manager. Tiltration data
(Analysis Parameters.) and measurement
data (blank data, calibration data, sample
data, etc.) are all stored in the data base. To
make effective use of the data base, the
TOX-100 system program employs multiple
keywords to provide data search function.
Calibration, samples and other data regis-
tered in the data base can be quickly
searched for. In addition, queried data is
stored in CSV format and can be used with
other application software, allowing free
handling of data.

Easy Access to LIMS(Custom Made)

Export Data To LIMS

Sending the valuable analysis data to LIMS
is a relatively simple task. The TOX-100
system program is designed to adapt flexibly
to the networks.

Quality Control Software (Option)

QC Program

Two system diagnostic programs are avail-
able for system diagnostics (cell check, sys-
tem check). In addition, QC programs fully
compatible with DIN and EPA(ICR) methods
are included. TOX-100 System including QC
Package is available as an option.

Tl ena teb

Seloct Control Chat: SRR ~
Shatus Paramalar _

Average(X) :

Charl No 3

Mods:  AE-Z 0.141 vy

Standard Devistion(s) i 9.30 ug
Lover Vatuing Limit(-2%): O (Nagative Valus Calculated)
Upper Varning Limit(429):  0.341 ug
Lover Concrol Limit(=35): O (Nagatie Valus Calculated)
Dpper Control Limit{+38}: 0.441 ug




Report Format

Three types of report formats are available as standard: Summary Report (Sample Average Report), the Customized Report

and Crystal Report®. In addition, the open data base permits the original reports to be created.

Compile Various Data into a Single Report

S U m m a ry Re pO rt (Sample Average Report)

The analysis parameters, calibration data and sample data can be
compiled in a single report. Measurement average values, stan-
dard deviations and relative standard deviations are reported
based on the results of the sample measurements.

1997/09/22°

System Parameter
Data ID 1 TSXC19670731.002
TSX-CL

Accessary CRI

Balance © (N0 USED}

Heater Set T1 ;800 e

Set T2 + 900 -c
Gas Flow Ar/o; : ml/min
0z H ml/min

Titration Farameter

End Point 1 30590 mv

in-1 : 1.43
Titration-F B 100 .
:m.m T 0.5 mv
7 0.000

Ar Time . 50 =

03 Time t 30 sac

Delay Time T 140 sec

W-Time i (] sec

WV ' 0 mv

El-Time : 100 sec

E2-Time ;999 sec
Calibration

a i
Sample Average Data
___ Sample ID Countas [pg) itration n RSD RSD(%)
oeng m i 1.048 0.0 1861 =g/ E 0.8 2.2
10.886 aog 15.85 mg/1 3 1.60 4

DBDS Hex 2 7.361 0.000 179.24 =§l 3 .27 3.23
FUEL OIL A 1.132 00 2.47 mg/1 5 0.19 7.87
FUEL OTL B nla12 o000 3.98 mg/1 s 0.06 z.04

Utilize Commercial Application Software

Original Report

Thanks to the open data base design, an original report is
obtainable through original programming using the com-
mercial application software such as Excel and Access.

Compile the Report in a Customized Format

Custmized Report

The customized report can be prepared by selecting report
header, comments and other necessary report items.

£ Nepord [T
e lleb
DatalD.  [AOX109101997.010 7] Edil Heater

m 3 WASTE WATER ANALYEE 12070012
SHAERR E 1506514 CHEMGAL GO ORA TR el
~ Summary Report

| T Semple Average Repont |

 Custom Hapot Seiset
! i Calbraion——————————————
Select Al ‘ ¥ Calibration Repont - Curve
¥ Calibration Heport - All Data
:"f‘”“f’_ | % Calbration Rapor - Charts

Sarnpls

7 Sarple Roport - Avorage Data
Blank W Sarple Heport - All Data
[r Elank Report P Hample Repart - Charts.

I~ Samplo Ropor - All ABC Program List

Print Out the Searched Data

Crystal Report®

Data searched from the data base can be printed out on the
Crystal Report®.




