2. Function

1) The creation of a.calibration curve and the display of a graph

are performed on the basis of measurement values obtained on
FDATA PROCESSING STANDARDS. ‘

2 ) The processing for moving to the origin, PROTECT processing of a calibration curve, and

thesemcﬁonofthefornnofthecaﬁbraﬁoncufvéforthreeorfourpohkscaHbraﬁbnburve

are performed.

3) The measurement conditions and the result of measurement of each

standard solution (the mean value, 5D, and CV) are displayed.

3. -Operation

Purpose

Operation

Function

To shift to the
orligin

[i7] + [ENTER ] by SHIFT TO
ORIGIN

When a created calibration curve does not
pass the origin, the curve is moved ver-
tically to pass the origin.

— Shifting to origin (3.7.3)

PROTECT

+ by PROTECT

A calibration curve is not modified by
overlaying because the stored calibration
curve data is protected by PROTECT proc-—
essing, However, it 1s deleted when the
operation starts with ALL RESET.

To set the form of the
three or four points
calibration curve

(3] - [aaza).
[2] - [ovmex]

by CAL CURVE FORM

The calibration curve is created in a polygonal form.
The calibration cutve is created in a linear regression form
using the least-squares method.

To cancel a
measurement
value of gtand=-
ard solution

Depress [[VOID]|, move the
cursor to the value to be
cancelled, and then de-

The designated measurement value of the
standard solution is cancelled, and the
calibration curve is remade.

To go to the
next step

1) Greation of
another
calibration
curve

2} Termination
of creating
a calibra-
tion curve

[HATH Menu]

The screen goes to [CALIBRATION,/CONDITIONS] .

The screen goes to TMAIN MENUJ in order to
proceed to other work (ex. measurement of
sample).

To print-out

(]

All display of the screen 1s printed out.
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Notice

1) 15 used té cancel measurement values for multipoint cali-

bration curve if they are doubtful. In'a four-point calibration
curve, for instance, if three poinﬁé.ére'aiiénedidﬁ‘é iiﬁé with
the rémaining'one point oBvibusly off. thé liné, the measurement
value for 'this offset point mdy be inappropriate‘supposédly due
to inadequate preparation of standard solution or inadequate
concentration setting on the screéén,  In such d ‘case, cancel
thé-inapﬁfdpriate'measuremeht value in the following method:
Depress to move cursor to the line of measurement values
at [DATA]. Position the cursor at the value to be canéeled and
depress . A minus sign - is displayed on the left of the

value. ‘Then depress |[VOID EXTT (When |{VOID|| is depressed, it

' is changed to [[voiD EXIT }.: Canceling is executed and a new

calibratién curve i$;created'on the basis of the reﬁaining three

- measurement values, -
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. FSAMPLE MEASUREMENT,/CONDITIONS]I :

p_.anpents,of‘;hg~display -

- TMAIN MENUY

#2 SAMPLE MEASUREMENT 11 o .

SAMPLE MEASUREMENT 7 CONDITIONS € CALIBRATION CURVE FILE LIST >
F# TYP HIGH CONC INJ/SYRul RG CAT

@?9?@?@ 299

CV % . Lo

_——SAMPLE# 1 1 TC ~ B8C.0ppm 267250 5 NORM
. TC.IC NPOC. -2 TC 400.0ppm  30/250 30 NORM
| "8 TC  20.0ppm  20/250 1 NORM
—ist CAL CURVE# 1. %% 4- TC . 240.0ppm 8/250 5 NORM
{2nd CAL CURVE# 2 ®kk kk § TC 240.0ppm §/250 § NORMNEW
~ 3rd CAL CURVE# 3 k% k% R : B
| RANGE(xt x5 x30) & © 0
L —INJ VOL gl - 25 "60 60
| ~SPARGE TIME min ««s -~~~ .1
|~ NO'OF WASHES 5§ 1 1
| DIL FACTOR- 1 1 {
| NO OF INJECTS 3 1 1
|~ MAX NO OF INJ 4. 1 1
sh 150

NEXT m__ PRINT _ “

l Il[ SMPL COND l]

I MEASUREMENT .START)

© Fig. 6.11 TSAMPLE MEASUREMENT/CONDITIONS} Screen

(:)'SAMPLE#: "The sample number is to be input. Number up to 120 can

be input.

(:) The condition of each measurement item is to ‘be set,

(:)-CAL'CURVE#:. Up. to three- calibration curve numbers can be desig-

nated for -every measurement item.

At first, the measurement is performed under the condition of
the first calibration curve. If this eurve is not appropriate,
either the second or third one is selected.and_the measurement
is performed again under the condition of the curve gelected.
.Even if the calibration curve number is not input, the measure-
ment is performed. However, the value of a péak area only 1is

displayed, and value of a concentration is not displayed.
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(:) RANGE: A range of NDIR. When the calibration -curve number is
designated, the range is input automatically in accordance
with the condition and is not changeable. If the measurement
is carried out without designating the calibration curve num-
ber, it can be set optionally together with the next injection

_ volume. S | . - _ _

(:) INJ VOL: Injedtion volume is to be set. It is also input éuto—
'matically together with the range in accordance with the condi-
.tion of the calibration curve, 1f that calibration curve number

is designated. It is changeablé, unless two oY moTe calibration
curves have been set. When it has been changed, the méasﬁre—
ment value corrected with the ratio of,tﬁe‘ihjection volume for
the calibration curve to the one changed is displayed. |

(6) SPARGE TIME: The sparging time is to be set for measurement of
NPOC. It can be set for the item of NPOC only. -

(:) NO OF WASHES: The number of times to wash the microliter syringe
by sample. It is also input automatically in accordance with

. the condition of the. calibration gurve when that calibration
' curve number ig designated The measurement can be carried out,
even if that number does not correspond with the ome set at
FGENERAL CONDITIONS) . It can be also changed. (Refexr to note
at next page.) '

DIL FACTOR: . Dilution factor is.to be set. When sampler already
diluted is measured, if the dilution factor is set {(for a dilu-
tion factor of two, 2 is set), the value of a concentration

corrected in dilution factor is displayed on FDATA PROCESSING
SAMPLE)} screen.

(:) NO OF INJECTS: The number of times to repeat measurement is to
be set. It has no relation with the conditions of the desig-
nated calibration curve No. The maximum number that can be
set is 10. The initial number for repetitive measurement is L.

@ MAX NO OF INJ: The same number as -set for @ NO.OF INJECTS is
set automatically
When the "automatic. nieasurement to replace abnormal value"
function is used, larger number of times than NO OF INJECTS

- must be get, and values must also be set to SD and CV.
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(:) The main conditions of the calibration curve stored in the cali-

. bration curve storage file are displayed.

NEW, displayed on the right denotes that it is the latest cali-

bration curve.

Note) A mark of W displayed next to the set value denotés that the

value does not correspond with the conditions of the cali-

bration curve (injecﬁion'volume and the number of times to

wash the microliter syringe).

2. Function

1} The measurement conditions for sample are to be set.

2) The main conditions of the calibration curve stored in the cali-

bration curve storage file are displayed.

3. Operation

Purpose

Operation

Function

To set condi-
tions

Input numerals to each

item, and depress | ENTER jJ

YAutomatic selection of optimum calibra-
tion curve" function can be used by desig-
nating up to three calibration curve
numbers.
1f the calibration curve number {CAL CURVE#)
is designated, the same injection volume,
range, and number of times to wash with
those of the first calibration curve are
set automatically. The injection volume
and the number of times to wash can be
changed. When the injection volume is
changed, the measurement value which has
been coriected by the ratio of the injec—
tion volume of the calibration curve to
the one changed are displayed on the next
TDATA PROCESSING SAMPLE] screen. (The in-
Jection volume can be changed only when
one calibration curve has been seb,)
"Automatiec measurement to replace abnormal
value" function can be used by setting
larger number tham NO OF INJECTS to MAX NO
OF INJ.
— Automatic Selection of Optimum Calibra-|
tion Curve (Para. 3.15)
~— Quantification by Carbon Content
(Para. 3.16)
— Automatic Measurement to Replace
Abnormal Value (Para. 3.11)

To print-out

Depress . 7

Heasurement conditions are printed out.

To go to the
next step

]

The screen goes to [KEASUREMENT STARTI .

To go to FMAIN
MERUJ

(HATN tENy]

‘The screen returns to THAIN HEXY].

-91 -



4,

Notice

1) When "quantification by carbon content function is used, only
one calibration curve (the first CAL CURVE) can be set.

2) When FLOW is set to the item of SPARGE GAS FLOW on TMAINTENANCEJ
screen, 0 (zero) is set to SPARGE TIME (the sparging time) on
this screen. , _

3) Input a new number after deleting it by to change the cali-

bration number already input.

-92 -



- TDATA PROCESSING SAMPLE)]

i

1. . Contents of the display

I MEASUREMENT STARTJ

DATA PROCESSING SAMPLE SAMPLE# 1 " INGF AREA ppm  BMET—(5)
@—{ TC, INJ VOL 30(25)x], RANGE x30( 5) 1-67077 192.7 H 1
NO OF INJECTS 4/ 3(max ¢), SPARCE TIME Omin . @ 23252 3%.4 C02 | ([BRETURN
@ COMPLETED - .3 23261 334.56- T
4 23241 334.2 pi—— méll\lt\{]‘[
RETURN
' T SAMPLE
———> MEASUREMENT/
CONDITIONS
MN 23251 834,41
o N C-o..o b . SD 18 044
1 1 ) 3 i | s 1 L - , Y CV 0.04%
3 [mm] - - . . COR CONC DIL 334.41[% 1.0]
INJ#1 3 COR CONC INJ 334, 41[x 1.0]
o PRESS [START] FOR REINJECTION, IF NECESSARY
NEXT _ | BND - QS PRINT MAIN MENU
When pro- [ ——

" When the meas- |ceeding toj . g —
uring item(s) the next | When the measurement

remains:

When a condition is changed
on the way of the measurement:

sample: of sample is completed:

SAMPLE MEASUREMENT/ TMAIN MENUJ
CONDITIONS

®

Fig. 6.12 FDATA PROCESSING SAMPLEJ Screen

The outline of measurement conditions set on FSAMPLE MEASUREMENT.

CONDITIONS) is displayed.” '

INJ VOL (injection volume) and RANGE settings may be changed by

the automatic chénging function (AUTO RANGING & INJ VOL). In such

a case, the first setting ie displayed in parentheses { ). NO

OF INJECTS (the number of repeating‘pimes) denotes the nomberrof

times of measurement completed ' | \- .

The progress of measurement program is dlsplayed as follows:

SPARGINGXX min to end. When SPARGE TIME has been set, ‘the re-—
maining time of sparging treatment is displayed.

WASHING : Wash of the michIiter e&rihge by sample .

SAMPLING : Measuring off of sample ' '

INJECTING: Injection of sample

MEASURING: Peak detection and area measurement
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WAITING: ‘1) The equipment is in the standby state due to unsat-
isfied conditions of measurement (READY STATE SENS).
2). [ START/STOP ] key is depressed during SPARGING, WASH-
ING or SAMPLING.
COMPLETED: Set times of measurement have been completed.
MEASURING/WASHING: Washing for the next measurement starts over-
lapping peak processing.

(:) Peaks are displayed. The time display on the transversal axis
(in minutes) stnps when set. times of measurement have been com-
pleted. For additional injection (REINJECTION), time is not dis-
played.

(:) Injection No. (INJ#)}, peak area (AREA), concentration, mean value
{MN) obtained from the data collected so far, standard deviation.
{SD) and coefficient of variation (CV) are displayed. When DIL
‘FACTOR has been set, concentration corrected by the dilution fac-
tor is displayed at COR CONC DIL. When the injection volume for
the calibration curve is different from that for sample measure-
ment, concentration corrected by the ratio of the former ingection
volume to the latter one is displayed at COR CONC INJ. '

(:) Supplementary items of each measurement vaiue are displayed on

RMK (the remark). Their contents are as follows:

Changed range, injection volume or calibration
curve number
.(Ex. R30 = range 30, 0100 = 100 ug,

CO5 = GAL CURVE Ti#5)

= The peak height is beyond the full scale.’

T . Peak is not terminated w1thin the speci-
fied time.

(:) Messages
TPRESS (START) FOR REINJECTION, EF NECESSARYJ
Depress m, if the additional measurement is necessary.

IGO0 TO "MONITOR™ DISPLAY (#8) TO SEE READY STATEI
Go to TMONITORJ, and see READY conditions. (When the equipment

is in standby state due to incompleted READY conditions, this
message is displayed. The condition which is wanting is found.

In most cases, the message of OK will appear in a short time.)
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2. Function

The progress of measurement of sample, peaks; the outllne of meas-—

urement conditlons, and the measurement result are displayed

3. Operation

Purpose

Operation

Functibn

Delete/retrieve
measured value

Designate INJ# by cursor,
| and depress | ENTER }.

-t displayed at deleted INJ#, and MN, SD,

moved at INJ§, value is retrieved and all

and CV values are recalculated/ =" re-

values are recalculated.

Additfonal
measurement

Press | START/STOP | after:

COMPLETED is displayed.

The additional measurement. is performed
once, and the measurement value is dis-
played with a sign of +.

To change con-~
ditions on the
way of measure-
ment

Go to [SAMPLE MEASUREMENT/
CONDITIONSS by [(SHELCOmD])
and return to this screen
by m after chang—
ing conditiouns. -

Ffor the items being measured, the number of
repeating times (NO OF INJECIS), the maxi-
mum number of repeating times (HAX NO OF
INJ), SD, and CV can be changed., For
other items, measurement conditions of IC
and NPOC can be changed during TC measure-
ment, and those of RPOC can be changed
during IC measurement.

To halt or ter-
minate measure-
ment halfway

START/STOP

(The function
keys change

as shown in

Fig. 6.8.)

— ]

—— [(CoNTINUE]]

. [FERCEr]

WAITING 1s displayed, and the equlpment is
set in the standby state.

During WASHING or SAMPLING, the standby
state begins after the microliter syringe
is moved to the zero positlon or a measur-
ing position. During MEASURING, peak proc—
essing is executed,

The screen returns to THMEASUREMENT STARTJ ,
and the measured values displayed are lost.

The standby state is removed to continue
medsurement,

This operation is possible only when MEAS-
URING is displayed.

The measurement of a peak area is stopped
with this operation, and its result is
displayed.

To magnify the
peak display

[Exr_scavz]

|

(5T scrce]]

The height of thé peak display is magni-
fied four times (0w~ 25% F.S).

The magnified display changes back to the
origlnal size (0~ 100% F.S).

To print-out

(The function
keys change
as shown In
Fig. 6.9.)

SN VTS|
- [BAT PRI
> [FER ]
L [

[(ERinT]]

All display on this screen is printed out.

All display except peaks is printed out.

The peak display alone is displayed.

Print-out is halted.
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Purpose

Operation

Functlion

To go to [HATH
MENU]

[ ]

It is possible to go to screens of #3+ #6
via FMAIN. MENU] during measurement. .-How-
ever, the settings cannot be changed. Be
sure to return to this screen, [DATA
PROCESSTHG SAMPLE] to proceed to the next
step.

To go to the
next step

1} To continue
the measure-
ment of sam-
ple -

2) To.complece‘.

the meas- -
urement of
sample

Yhen items to be measured remain, the
measurement of such iteéms is performed

on TDATA PROCESSING SAMPLEJ. :
For instance, when measurement conditions
for TC and IC have. been set ‘and TC meas-
urement_has been completed. IC measiurement
is started on [SAMPLE HEASUREHBHT/’COHDET!OHSJ

_When no ftems remain for measurement, the

-gereen returns to rSAHPLE HEASURBHEHT/’
CORDITIONS k. end the sample number (SAMPLE#)

gains one.

The screen retufns to THAIH MENUI . Go tér

1 #5 TDATA REPORT{ to print out the data re-

port.

4a Notlce

1) Be sure to designate print-—out in advance if necessary, because

it is impossible to returnlto this screén after proceedlng to

the next step by ]!NEX’I‘H or ,][E,ND‘”.

2) If continuous measurement is taken in the- CYCLE MODE, measurement on

-this screen is repeated. Namely, when the message “COMPLETED” appears,

the screen is renewed, and measurement starts again beginning with the 1st

injection.
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1. Contents of the display

"FTGENERAL CONDITIONSI

"TMAIN MENU J

T #3 GENERAL CONDITIONS

GENERAL CONDITIONS

~ TC CATALYST(TC CAT) [0 (1=NORMAL SENS 2=HIGH SENS)

- SYRINGE SIZE, £l(SYR SIZE) : 1 (1=250 2=500 3=1000 4=2500)

L~ NUMBER OF WASHES 4 (0-9, NORMAL 4) -

— UNIT OF CONC(UNIT} 11 (l=ppm 2=ppb 3=mg/l 4=mg/l 5=NO UNIT}

— AUTO RANGING AND INJ VOL © 1 {1=0ON 2=0FF)
AUTO REGENERATION OF IC SOLUTION : 1 (1=ON 2=0QFF). .

ettt

— AUTQ PRINTOUT : 3 {1=DATA ONLY 2=DATA & PEAK PLOT 3=0FF}
FURNACE ON/OFF : 2 (1=TOC 2=0FF) .

|- BUZZER : 1 {1=USED 2=NOT USED)

L INJECTION SPEED 1 (1=STD 2=0.5mm 3=0.8mm)

— ESU(OPTION) ¢ 2 (I=USED 2=NOT USED)

— BUBBLE REMOVAL : 2 (1=0N 2=0FF)

- SYRINGE WASH, ##£ $1 (1=STD 2=100uf 3=5048F 4=0uf)

— CELL LENGTH : 1 (I=8TD 2=W-LONG 3=W-SHORT)

— TOC OR SSM 11 (I=TOC 2=335M)

— PRINTER DEVICE 1 2 (I=EXTERNAL 2=INTERNAL)

—— PAGE LENGTH ! % (I=1tin 2=12in 3=8.5in 4=70/6in(A4))

o1

| CALIBRATION CURVE FORM (1=POLYGON 2=LEAST SQUARES)

[ PMAINMENUG oo - WPRINT

©

® ®

©IC,

“Fig. 6.13 TGENERAL CONDITIONS)] Screen

TC CATALYST: A kind of TC catalyst is to be set. Either normal TC
catalyst (NORMAL SENS) or high sensitivity TC catalyst (HIGH
_SENS) is chosen. 7 _ o : .

SYRINGE SIZE, uf: The éize of the microiiter éyringe attached to
the syringe pump is to be set. _

NUMBER OF WASHES: The number of times to wash the microliter
syringe by sample. TFor repetitive measurement, the number of
times to wash the microliter syringe is always one in the sec-
ond and subsequent measurement. '

UNIT OF CONC; The unit ofrconcentrgtionris to be set.

AUTO RANGING AND INJ VOL: ‘“Automatic change of range and injec-
tion volume" function can be designated.

AUTO REGENERATION OF IC SOLUTION: When ON is selected, IC rea-
gent is supplied automatically in the event of decrease in acid
concentration of IC solution.
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(:) AUTO PRINTOUT: Automatic printing out in which DATA PROCESSING
FOR CALIBRATION screen or DATA PROCESSING FOR SAMPLE screen is
printed out automatically can be designated. Numeral data only
is printed out by DATA ONLY, and numeral data and peak display
are printed out by DATA & PEAK PLOT. (Refer to Para. 6.1.6.)

FURNACE ON/OFF: TC furnace is to be set either ON or OFF.

(:) BUZZER: Use of the buzzer can be designated. ' '

(j@ INJECTION SPEED: When a SP KIT (Suspended Particle Kit) is

‘ installed; select appropriate injection speed-refer to SP
KIT INSTRUCTION MANUAL ’

Q:) ESU (OPTION). When use of the optlonal external scrubber
unit ESU-1 is intendsd, set “1=USED”. When setting is made
to “1”, measuring operation changes partly. Details are ex-
plained in the ESU-1 Instruction Manual.

@2 BUBBLE REMOVAL: This function is intended to prevent bubbles
in the mlcrosyrlnge as littie as possible, -when a sample ‘
used causes bubbles in the sampling tube.

(:) SYRINGE WASH: Set the wvolume of the sample used to wash £low
line between sample replicates. Volume for washlng between

'-samples/analysls mode (TC, IC, NPOC, TOCY is not effected
by this setting and remains at a full syrlnge volume.

CELL LENGTE: The measuring cell of NDIR is to be set.
WO—W-LONG” and “3=W-SHORT” are to be selected when use of
the optional solid sample module SSM-5000 is intended-refer
to the SSM-5000 Instruction Manual.

(33 TOC OR 8SM: “1=TOC” is always to be set unless the optional
solid sample module SSM-SOOG is used.

(}3 PRINTER DEVICE:

Either a built—-in thermal printer (INTERNAL) or an external
printer (EXTERNAL) is chosen. An optlonal external prlnter
cable set (P/N : 638-70345) must be equipped with to con-—
nect an external printer.

The printers which support the standard ESC/P control code
are suitable for this purpose-refer to the Instruction
Manual of this cable kit.

(:) PAGE LENGTH: Set the length of the paper which is used for
the external printer.' ' - :

@ CALIBRATION CURVE FORM : The polygonal form (1=POLYGON) or the linear
regression form using the least-squares method (2=LEAST SQUARES) can be
choseﬁforthethreeorfourpohwscahbraﬁoncurvejT?ﬁséehcﬁoncanzﬂsobexnade
on the [CALIBRATION CURVE] screen:
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2. Function

General conditions which are common in many kinds of measurement and

are seldom changed in each measurement are set.

3. Operation

Purpose Operation Function

tions

To set condi- Input numerals to each A condition of each item is set.

item, and depress | ENTER |.

To return.to ]
THAIN MERU) .

The screen returns to TMAIN MENUJ.

To priat out [PRINT]]

Data of all items are printed out except for
AUTO PRINTOUT and BUZZER.

4. Notice

1) Be sure to set the same kinds of TC catalyst and the same size

2)

of the microliter syringe as attached in this equipment. Wrong
setting causes measurement to deteriorate and components to be
damaged because the upper limit of injection volume and the spgad
of the plunger of the microliter syringe are determined by the
set data, - .
“BUBBLE REMOVAL”
This item is used to help minimize the bubbles which may accumulate in

the microsyringe when t11easu1'ii1g'sampiés that have a tendency to degas in
the sampling tube. When the sample is drawn into the microsyringe, tiny bub-
bles may adhere to the microsyringe plunger tip and are not injected with

the sample. There is, therefore, no error in the measured sample injection
volume and no effect on data reproducibility when the bubbles are small. -
Large bubbles, however, will act as a damper or buffer at injection, influenc-
ing the sample injection and adversely affecting the repetition accuracy.

With this item set to 1=ON, the microsyringe will “wait” at a position' 16%
of its full downward stroke. In this position, bubbles drawn into the microsyr-
inge will not adhere to the plunger tip. Any bubbles in the syringe will typi-
cally be expelled to the waste tube when the plunger moves up prior to
SAMPLING. '

This function minimizes the presence of bubbles. Bubbles may remain in the
microsyringe even if the BUBBLE REMOVAL function is used, requiring
manual removal by disn"u:mutmcr the syr mge

Sample replacement during WASHING may not be as compiete as when this

.functlon is not used. Increase number of washes if necessary.
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FCALIBRATION CURVE FILE LISTI

1. Contents of the display

FMAIN MENUJ

T #4 CALIBRATION CURVE FILE LIST

CALIBRATION CURVE FILE LIST
— F#¥ TYPE MAX-C PT STD SIZE RANGE CAT CELL SP #WASH DATE o
TC  80.0 ppm 257250 pf x 5 NOR Omin 4 06(UN)-22- 1989 PROTW—@
2 TC 4000 ppm 2 30/250 p! x30 NORM 0 min 4 06(]UN)-22-[939 PROT:
@_ 3 TC 200ppm 1 20250 g x| NORM Omin 4 OG(FUN)22-1980 PROT .
o 4 TC 2400ppm 1 87250 W/ x5 NORM  Omin 4 O06(JUN)-22-1989 PROT J”@
5 TC 2400ppm 2 8/250 ul x 3 NORM Omin 2 Q6(JUN)-22-1989 NEW —
(3) ) [ CALIBRATION
4 CURVE)
® )
® # [ENTER
Ok
® -[[RETURN
9
©
an PRESS [ENTER] TO SEE CURVE @
[ ] m CLEAR FILE § ALL CLEAR |§ PRINT - —

®
@

¥ig. 6.14 [CALIBRATION CURVE FILE LIST}

F#: File number. Desired number from #1 to #18 can be set.
TYPE: Either TC (TC calibration cﬁrve) or IC (IC calibration
curve) 1s displayed. ' '

N () MAX-C: The highest concentration of the standard{solution

@@ O

® 6@

used is displayed.

PT: This indicates number of points of calibration cuxve.

- STD SIZE:. Injection volume and the size of the microliter

syringe used are displayed.

RANGE: Range for NDIR measurement .is displayed.

CAT: The kind of TC catalyst used is displayed.

CELL: The measuring cell of the NDIR used is dlsplayed This
indicaticn is not dlsplayed unless the optlonal solid
sample module $SM-5000 lS used,

SP: The sparging time is dlsplayed.

#WASH: The number of times to wash the microliter syringe by
sample 1is displayed. -

DATE: Year, month and day when a calibration curve is created.
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@@ PROT:

It indicates thdat the*data'is.protected.

(23 NEW: It indicates that the calibration curve has been created

newly.

Message

PRESS (ENTER) TO SEE CURVE -

To see the detail data of a [CALIBRATION CURVEJ, move the cursor
to F# of that calibrétioﬁ éufvé;.aﬁd”depféésirENTER .

2. Function

1) Calibration curve data stored is Hisplayad in form of a list.

2) Stored calibration curve data cén be deleted to'make the file

free.

3. Operation

Purpose. Operation

Function

To confirm
calibration
curve data

Hove the cursor to F#,
and depress .

FCALLBRATION CURYE] screen of the desig-
nated calibration curve is called.

To delete . Move the cursor.to.Ff, . { The ﬁes;gnqtgdﬁcqlib:Qtioﬁ,cu;vé data 1is
.calibration T and depress - deleted, and the file turns to be the
curve data AR FIl ] state of FREE.

[CLEARJ]

LL CLEA All calibration curve data except the one

l protected 1s deleted, and the file turns
. — to be the state of FREE.

(At cieag]
To go to [MATN MENU]] The screen returns to FMAIN HENUD .
FHAIN MEXUJ

To print-out ]

All data displayed on the screen,
area (AREA), standard deviation (8D}
and coefficient of variation are
printed out.

4. Notice

1} Cancellation of store protection can be executed on [CALIBRATION

CURYE) screen 6nly.

2) After [[CLEAR FILE]| or [[ALL CLEAR] is depressed, CLEAR operation

can be cancelled by depressing |[NO CLEAR]I.
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FDPATA REPORT)

1. Contents of the display

r MAIN MENUI

T #5 DATA REPORT

@\ DATA REPORT PAGE1 07 {(JUL)—05-1989 13: 47
1
SPL# TC EMEK IC RMK TOC
1 14.23ppm I##sx  8.820ppm 2 ¥k 5.412 ppm
2 11.18ppm l#ek  8.1l4ppm 2RVED  3.022 ppm
@ 3 12.10ppm l¥ktk  9,46Tppm  2#k+ 2,647 ppm
4 T8.42ppm 3%kxx 4251 ppm 4%xex 30,91 ppm
5 98,3Gppm Sdekk  41.32ppm 6wkkk  57.02 ppm
6 50.32ppm G¥#xk  26.14ppm 6%%k+  24.17 ppm
7 Iil,lppm 5RVe* 55.53ppm 6%k 55.58 ppm
© '

_ MAIN MENU + NEXT PAGE Jl x BACK PAGE PRINT .- [ DATA CLEAR

Fig. 6.15 FDATA REPORTJ

(:) Page is displayed. The largest page number is 15.
(:) Measurement results are displayed in the order of sample number.
(:) The following supplementary information is displayed in RMK

column:

-102 -




L— Indicating whether or not measurement value was
: corrected by the ratlo of injection volume of
sample to be measured to .the sample injection
volume of the calibration curve because of dis-
crepancy between the two volumes.

(I: Corrected *: Not corrected)

Indicating whether or not measuremeént value was
correted by the dilution factor.
(D: Corrected *: Not corrected)

Indicating whether or not the peak height ex-
ceeded the full scale, or automatic injectox
volume change was conducted.
{H: The peak height exceeded the full scale
W: ARutomatic 1njector volume change was
© - conducted - -
*: Not exceeded and not conducted)

Indicating whether or not automatic range selec-
tion was conducted.
(R: Conducted  *: Not conducted)

Indicating calibration curve No. used (CAL
CURVE{) .

2, Function

Measurement results obtained on FDATA PROCESSING, SAMPLE) screen are
displayed in a report form.

3. Operation

Purpose : Operation Function
To proceed to [EgXT PAGE] Next page is displayed.
next page

To go back to [EA@K:EQQE] Previous page is displayed.

previous page

To clear data

(Allocation of
function keys
is changed as
shown below.)

—» [[DATA CLEAR]] All data in the FDATA REPORTJ is cleared.

——p [go CpEAR] Data clear is cancelled.
To print ocut [éRINi] Entire display on the screen is printed
out.,
To return to [ﬁﬁlﬁ-ﬁﬁNU] The screen returns to [MAIN MENUE «

THATH MERUJ
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4,

Notice
l) When the data report has been printed out upon completlon of
measurement, conduct data clear operation to delete all contents
"of data report to prepare for next measurement. If next measure-
ment is started without deleting the data report, old data will
be replaced with new data. However; for sample Nos. "(SPL#) and
measurement items (TC, IC, NPOC, etc.) which areinqt used in the

new measuremeﬁt, old data remains_end is mixed with new data.

[ MDATA CLEARE -l - NO CLEAR W i

Fig. 6.16  Function Keys for Data Clear
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FIMONITORJ

1. Contents of the dispiay

I MAIN MENUI

T l #6 MONITOR

MONITOR 06(JUN)--22-1989 19: 48

g [T RANGE: x%0

-

TC FURNACE TEMP: 1
679°C  OK:

DEHUMIDIFIER TEMP: H
1.1°C OK

56

A . . BASELINE POSITION ! OK
i : BASELINE FLUCTUATION
K P 0K

6

100% ' . s DASELINE NOISE " : OK

¢.{min}] 5 . 10 15 20

Dol 7 0 et CF |
- J . . L

©® OO

Fig. 6.17 FHONITORJ

Present range setting of NDIR is displayed.

Base line is displayed.

TC furnace temperature 1is displayed and READY or not is indicated.
Dehumidifier temperatﬁre is displayed and READY or not is indi-
cated.

READY or not is indicated as for the position, fluctuation and

nolse of base line.

2. Function

1)

2)

The analog signal from the detector (the base line) is displayed.
Position, fluctuation and noise states of the base line can be
checked.

TC furnace and electronic dehumidifier temperatures are digitally
displayed, and whether or not these temperatures and the position,
fluctuation and noise of the base line are in READY state is in-
dicated in term of either OK or NG (NO GOOD).
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3. Operation

Purpoge Operation . Function
To print—out [ PRINT]| All display on this screen is printed out.
To go to FMAIN |][MAIN MENU] S The screen returns to TMAIN HENUJ .
NENUJ ) _ ' '
4, Notice
1) Change RANGE setting, if necessary, by RANGE SET on TMAINTENAKCEM

2)

3y

screen.

NG is displayed at BASE LINE POSITION when base line deviates by
+100% for %1 range setting, by #507 for x5, and by *10%7 for =30,
from 0%. In.such a case, conduct zero adjustment of the optical
components of the NDIR. (See Para. 7.4.1.)

Base line may fluctuate while TC furnace is being heated or imme-
diately after new catélyst is set. Wait until base.line is sta-

bilized before conducting zero adjustment.

When™IC measurenent: is selectéd, -the TC FURNACE TEMP is ex-

cluded from the READY conditions.
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FSTANDBY OPTIONS/

I. Contents of the display
FTMAIN MENUJ

T #7 STANDBY OPTIONS

STANDBY OPTIONS

| ———— FINISH OR RUNNING : [[l (I=FINISH 2=RUNNING)

@\\ ,
PRESS [STANDBY] TO DO IT

STANDBY -l MAIN MENUJE -0 @ *ESCAPE | . . - J+SCREENOFF

Fig. 6.18 TSTANDBY OPTIONS) Screen-

When FINISH is indicated: When RUNNING is indicated:
STANDBY OPTIONS STANDBY CPTIONS
FINISH OR RUNNING : 1(1=FINISH 2-RUNNING} FINISH OR RUNNIKG @ 2 {1=FINISH 2=RUNNING)
TC FURNACE I 2 (1=KEEP HEATING 2=COCL bUWNJ —
CARHKIER GAS I 2 (1=KEEP FLOWING 2=SHUT OFF)

AUTO START TIME  © 06{JUN)-23-1889 0300 |

boo

WAIT 23 MIN TO TURN MAIN SWITCH OFF
DON'T TURN MAIN SWITCH OFF

N ] R SRR SETANDEY IR SRR

* RPN M

Fig. 6.19 TSTANDBY OPTIONS) (FINISH) Fig. 6.20 [STANDBY OPTIONS) (RUNNING)

Screen Screen
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(:) Designate either FINISH (termination of the operation) or RUNNING
- (running operation). When RUNNING is designated, the following
items are displayed. ) '

(:) TC FURNACE: Designate either to continue heating or to stop heat-
ing TC furnaée in RUNNING operation.

(:) CARRLER GAS: . Designate either to turn on carrier gas or off, in
RUNNING'operation. -

(:) AUTO START TIME: If turning off of TC furnace and carrier gas
has been designated in RUNNING operation, designate date and

time when they are turned on again to be ready for measurement.

(:) Messages
[PRESS (STANDBY) TO DO IT]

Depress to perform the designated operation (either
"FINISH or RUNNING).

[DON'T TURN MAIN SYITCH OFF] ‘
Do not turn off the power switch. (When RUNNING has been
designated) '

[WAIT 30MIN TO TURN MAIN SWITCH OFF] 7 :

ot Wait’ 30 mliwtes 6 -turn O£f the power swifch. . (When FINISH

has been designated. Time display counts down from 30 minutes
to 0 (zero).)

[WAIT A MOMBNTJ - -

Wait a moment. (It is displayed when the operation has been

halted by [[ESCAPE]].

Function | 7 _

i) This'is the screen to halt the operation of this equipment.
Either termination or RUNNING bperation can be selected. ‘

2) In case of termination, turn off TC Ffurnace only first; the heat
of TC furnace can cause endurance of the parts of TC injection
port to drop if the ventilating fan in the equipment is turned
off first.

. 3) 1If TC furnace and carrier gas supply have been turned off in
RUNNING operation, they’ate’tufnedionlaﬁ hour before thé desig-
nated start{ng time so that the equipment is ready for measure-

ment at the designated time.
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3. Operation

Purpose Dﬁeration .. Function
To execute : -+ | ENTER . | Termination (FINISH) is executed. {TC fur-
either termina- + E nace and carrier gas supply are turned off
tion or RUNNING | _ _ first, and then the waiting time before
operation [STANDBY] power switch can be turned off is dis-
' 'played }
+ [ENTER RUNNING operation {s executed under the
' set condltions. When TC furnace or car-

rier gas has been turned off, it will be
Set RUNNING conditions by | turned on again one hour before the desig-
[1lor[Z]~ when | nated AUTOSTART time.

RUNNING conditions are ) )
additlonally displayed.

+
_ ([ STANDBY]] ‘
To halt the [ﬁSCAPE] Termination being executed or motion of
.execution RUNNING operation is halted.
To stop the [scrEEN OFF]] (Stop) LCD screen is. stopped. It is recommended
screen to use "this' funetlon because keeping LCD
1 screen- turned on during RUNNING operation
in particular shortens the life of parts.
Depress | any key |. LCD screen can be turned on again simply
{Return} by depressing any key.

To go to THAIH . ,, ... ... | The screen. returns to [BAIN MENU] .

4, Notice

1) Stop the operation of the,equipment_by uging FINISH on this screen
so as not to shorten the life of parts of 1C. injection port. How-
ever, in case of emergency, the equipment can be stopped by turn-—
ing off the power switch directly, without using this screen,

2} When turning off of TC furnace. and carrier gas has been designated
in RUNNING operation, the components which are kept energized in
the equipment are NDIR, electronie dehumidifier, ventilating fan,
cooling fan and CPU.. '

3) If date:and time for AUTO START function is set, TC furnace tem-—
perature starts gising and. carrier gas starts flowing one hour
before the set time in order to make TC furnace stabilized at

.. specified. temperature at the set .time. Therefore, one hour or
more ahead of the current time must be set for the date and time
for AUTO START function.
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FfMAINTENANCE]

1. Contents of the display

TMAIN MENUJ

T l #8 MAINTENANCE

MAINTENANCE

FOR OPERATION

@@ ‘ [] DATE & TIME

ZERO POINT DETECTION OF SAMFPLE SYRINGE PUMP

G REGENERATION OF TC CATALYST
@ REGENERATION OF IC SOLUTION
(5) REGENERATION OF TC CATALYST & IC SOLUTION
@ SPARGE GAS FLOW
@ TC BLANK CHECK
(®) SAMPLE VOLUME COUNT(TC)
(o) RESIDUE REMOVAL
FOR SERVICE

KEYBOARD CHECK
‘ _ PRINTER CHECK
____.._—-—— MECHANICAL CHECK

" : READY STATE SENS
RS8-232C I/F CHECK
RANGE SET

Fig. 6.21 FMAINTENANCE) Screen

DATE & TIME SET: Set year, month, day, hour and minute.

ZERQ POINT DETECTION OF SAMPLE SYRINGE PUMP: Automatilc zero
point detection of the syringe pump is performed.

REGENERATION OF TC CATALYST: - Regeneration of TC catalyst is
performed. '

REGENERATION OF IC SOLUTION: Regeneration of IC solution is
performed.

REGENERATION OF TC CATALYST & IC SOLUTION: Regeneration of TC
catalyst and IC solution is performed in succession.

SPARGE GAS FLOW: The solemoid valve to sparge gas can be .opened
and closed.

'TC BLANK CHECK: Blank checking program of TC can be performed.

SAMPLE VOLUME COUNT (TC): The sample volume injected into the
TC combustion tube at “SAMPLE MEASUREMENT” will be - totalled and

displayed, and the message is displayed when the accumulated total value

0 ® © ® © O

exceeds the preset value. (The function related to the ESU-1. Refer to
7-2-4) - 110 -



@ RESIDUE REMOVAL: This function is used to eliminate the hydrochloric
acid and/dr chlorine gas 1‘émaining in the flow path components after '
samples containing ﬁydroéhloric acid measurement. (The function related
to the ESU-1. Refer to 7.2.5) |

_ MECHANICAL CHECK: Operati-oh of 'syringe pump ﬁluhger, four-port
" valve; sliders of slidable TC and IC sample injecting blocks

and various solenoid valves can be checked with key operation.

- 2. Function 7 7

1) The items that the operator should work are setting of year, month,
day, hour and minute, zero point detection of syringe pump, re-

.generation of TC catalyst and IC solution, opening and closing of

gas sparging valve, TC blank check, sample. volume count (TC) and residue
removal. . , . o

2) For service operation, checking of the keyboard and printer, motion
checking of mechanical parts, capcellafion of READY state checking,

' checking of RS-232C I/F, and setting pf.a raﬁg§ of NDIR can be

performed on this screen.
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3. Operation

Purpose- )

- Operation

© Fanction .

To seﬁ date and
time

' press | ENTER |.
| month (two figures), day
(two figures). year (four’

Move the cursor to the
appropriate item and, de-
Input

figures in A.D.}, hour
(two figures), and minute

1 (two figures) by depress—
ing every time

after each ltem.

Wheén the operation starts with ALL RESET,
these Ltems should be set in the sequence
mentioned on the left because the date
display starts from zero., Once they are
set, they dre maintained by’ ‘calender func-
tion in the equipment. Therefore, unless
the operation is started with ALL RESET

.again, they are not required to be set

again., Even if these items are not set,
measurement cdn be performed.

To detect the
zero position
of the mlcro-
liter syringe

Move the cuirsor to the
appropriate item, and

depress | ENTER j.

Zero polnt detection of the microliter
syringe is performed.

To regénerate
TC catalyst .

Hove the cursor to the
appropriate item, and

deprass | ENTER }.

Regeneration- of TC catalyst is performed.
—+ Regeneration of TC catalyst
{Para. 7.2.1) .

To regenerate
IC solutien

Move the cursor to the
appropriate item, and

depress | ENTER |.

Regeneration of IC solution is performed.
ﬁ—o Regeneratilon of IC solution
(Para. 7.2.2)

leopénzorf
close gas .
sparging valve

| Move the cursor to the

appropriate item,. and
depress { ENTER j +

[FLOW] is dis-
played.

{The valve is
open.)

Move the cursor to the
appropriate item, and

depress +

Nothing is dis-
played.

{The valve 1is
closed.)

'When [FLOK) is displayed, the gés sparging

valve {or solenoid valve) is opened. Then,
adjust gas flow rate by the sparge gas
pressure controller.. (The normal flow
rate is 150 m2/min.) If the operation
proceeds from this screen to another
screen, the valve is left open. This op-
eration is used when manual sparging proc-
essing for IC removal is performed.
~ Pretreatment for IC Removal

(Para. 6.6}

TC blank check

Move the cursor ta the
appropriate item, and

depress + Input
injection volume, then

depress | START/STOP

TG blank check 1s performed.
- TG blank check (Para. 6.5)

Sample volume
count (FC)
»

Set cursor Lo intended Hem.

and [ENTER
4

Set value on RESET VOLUME.

and |ENTER

Volume of sample injected is accumulated on
“SAMPLE MEASUREMENT™ screnn.

Residue removal

Set sampling tube in water,

Set cursor lo intended item.

Operation is performed for removal of residue.

To go to THAINW
MENUJ

and

The screen returns to [HAIN MEHUL.
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For the operation of the items for -service (FOR SERVICE), MECHANICAL

CHECK only is used by the user. (It is used when a microliter sy-

ringe of the syringe pump is xenewed -and after finishing sample meas-

urement.) For operation procedure, refer to Para. 5.1.8 and Para.

6.2 (4.

Notice

1) Be sure to execute zero point detection of a microliter syringe

when the operation ‘starts with ALL RESET, ‘or when the microliter
syringe was detached. Set the size of the microliter syringe to

* be used on eilther FMECHANICAL CHECK] screen or [GENERAL CONDITIONSI]

.2)

screen before execution, since some parts of the cdontents of zero

point detection programs are different depending on sizes of

microliter syringes. | _

Procedure for zero point detection of syringe pump is as follows:

Put a water—containing bottle on sample pan, and put sampling

tube end in it. . L : o

Then depress to run the following program. . .

(1) Hoﬁe position is detected (The ‘home position which is pre-

~ determined is ‘detected by optical sensor.)

(2) Water is- sucked and discharged twice by full stroke of plunger

to wet the microliterlsyripge in;erior_with,water for smooth

‘movement of plunger.

(3). Mechanical backlash amount of plunger-driv1ng system is

detected.

(4) Plunger is moved up by specified pulses from the home posi-
tion and then back to the home position While plunger is
returned to the home position, number of pulses required for
the return is counted. '

- The above operation -is repeated as the amount of plunger
-movement is Increased little by little. When plunger is
moved beyond the zero point of microliter syringe, it camnot
be moved any more as it is blocked by the syringe barrel end,
and plunger-driving pulse motor is stepped out. In such a
- case, pulse ‘count. for return to- the home position is smaller
than that for moving up. This pulse count difference is de-
tected and a point a little -lower than the detected -point is
fixed as zero point. - '
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6.4 - High Sensitivity Measurement

In measurement of extremely small amount of TOC (Normally, it does
not exceed 1 ppm.) in sample, cobservance to precautionary requife—
ments of measurement is essential for the equipment to show.intended
performance. For measurement of several hundred or several ten ppb
component, it is the most important to disolate sample and measuring
parts from external contamination source. This requirement is common
for all analyzers including TOC analyzef. Since carbon, measuring
object for this equipment, exists everywhere around us, for example
in CO; in the atmosphere, dust, and in soil on hands and others, pro-
tection against contamination as mentioned above is particularly im- ;

portant. Precautionary requirements to be observed for high semsi-

tivity measurement are as follows:

1} TC combustion tube filled with high sensitivity TG catalyst must

" not be used for measurement of high concentration sample but ex-
clusively for high sensitivity measurement. For measurement of
high concentration sample, another TC combustion tube specially
prepared for that purpose must be used. For storage of TC combus-
tion tube for high sensitivity measurement, seal both ends. Sample
of concentration within the measuring range will not affect sub-
sequent measurement of sample of different concentration. If con-
centration of sample injected exceeds ﬁeasuring range vielently,
however, subsequent measurement may be affected. When such effect
is suspected, repeat measurement of zero water until the original

value is obtained.

'2) To protect against contamination, it is advisable to prepare a

microliter syringe specially fdr high sensitivity measurement.

3) Ultra pure water or the like sample with extremely small carbon
. content should be measured lmmediately after being sanpled. If
immediate measurement cannot be performed, preserve the sample in
a dark place at low temperature, and pérform the measurement as
soon as possible. When sample is to be taken to a container,
clean the container thoroughly in advance and £111 it with sample
so that no space is left in container, and then seal it airtight.
As a container for water sampling or relocation of a
sample, it is preferable to use 5300ml~1ll of narrow mouth
glass bottle with Teflon liner.
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