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Instrument Start-Up

1. Turn on main power switch on
the right hand side of instrument
Push power button on the front
Turn on carrier gas

w N

ey __Main power switch

Figure 2.2 Right Side View
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Figure 2.1 Front View
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Instrument Start-Up

% Click on the “‘TOC-Control L icon to open the
) software

Click ‘Sample Table Editor’
Click the ‘Administration’ =Ix] to open the TOC Software.

tab to view Software TOC-Control L

Administration Functions
] sSHIMADZU

Measurement

Version 1.09

7. Sample Table Editor

Click ‘H/W Settings’ to view or
Online Manual create a hardware
configuration.
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Instrument Start-Up

1. Open the TOC sample table editor and open a new sample table
2. Select the correct hardware configuration
3. Press ‘OK" oo

File View Tools Options Help
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Instrument Start-Up =

Press ‘Connect’ to start initializing the instrument

@ TOC-L 5ample Table Editor - [Untitled thx [Sample Table - TOC-LCPH]] - X
I File Edit View Insert Ipstrument Tools Options Window Help - & % |

[ New = Open [F save L Print . Q, Preview .
a]

| [
Sample Table
EP New l,i Type Analysis Sample Nam | Sample ID Origin Result Notes Status Date / Time Vial
+| (M) H/W Settings -]

4 2019_05_03 0021k

A 2020_02_27_001 the

i 2020_03_09_new cal std check tix

A 12013011 —
0330420011

1 02262001

8 2020_02_25_001:4x

4 2020_02_24 001tk

4 2020_02_21 001tk

i DPD-2020_02_20_0011ix

i 2020_01_07_Blank Check tix

i 2020_02_12_T0C Validation PG Day 1 Calibratic
i 2019_08_22 Biank onlytix

i 10 February 2020 Test Run 2t

i3 10 Feb 2020 Test 1 800microliter Injection the
A 2020_01_24_001 the

F 020620_SHIMADZU TEST tix -
L \ ]
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Instrument Start-Up

It Takes approximately 30-45 minutes for the instrument to stabilize and come to a ready status.

Push the ‘Monitor’ button to view the instrument status in real time. When all parameters are ok the
instrument is ready to start running samples.
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Instrument Shutdown

Click _

Window Help

95_14 (03t |Sorrgie Table - Highoense]

rided ! Lvioad

VT'm I Ryt ISZV&M' WIBI

Ogn [ Feal I Netss l S8 l Dde ) Tos [
Qaeded | TC Untbed | Litdied Hoh o1 20 Conpleted | £24°20701
Trawn ] TC Tiebed  ilated  [Hghyonl | TC:H 200 Conpeted | §262010 1
Urkcrown | TC Urtged | Unthind Hgh 32 m1 Defned
Uicown |  TC iUnled |Urtted iHghcwl, | | Defoed |

The Shutdown dialog box 1s displayed.
Selef Operation

Syztern.  Hidhesnes

Sakect Operation:

" Keepunrirg

@ Shut doan nsiurent

" Sleap

#uto Rasant: [ 522402010 ~| [ 12053 P =]

Selected op=iaon wil be pefomed
aler the meazwremen! completon

| oK I Clcge

Return to Table of Contents

Select the appropriate shutdown process.

*  Shut down instrument: The instrument power turns off after about 30 minutes
(although the main power remains omn).

* 5leep: The instrument enters a sleep state, and restarts automatically at a specified
date and time.

After selecting shutdown and clicking the OK button. the power of the PC can be
turned off without waiting for the mstrument power to turn off.

After sleep 1s selected and the OK button 1s clicked, the power of the PC can be turned
off after the connection between the PC and the mstrument 1s broken.

It is always necessary to follow this procedure to

shutdown the instrument to prevent melting of the
injection block. This procedure shuts the furnace
off and allows the instrument fans to cool the

instrument for thirty minutes before the main power
shuts off.
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Software Administration Functions

v Select the “‘TOC-Control L’ icon to open the software. Select
E ‘Administration’ to view the administration settings.
u

~ =Ix]
o
¢ TOC-Control L
=
@ G sHIMADZU
S Version109

[7. Sample Table Editor

=
e
-—
£ .
» € HMW Settings
£ '
5

<<

[?T Online Manual

Section1/5 - 9
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Software Administration Functions

System Policy

¥ UserD/Password

ik

N i oK
[~ Re-enter Password 15__I min
¥ Audit Trai
Cancel
[ Export of Log
' Logout € Every 60 days

r Commert B equired for
Modifications

[T Data Profile Export
[~ FDF Report Export
 SkyPDF  Acrobat
[~ Prohibit Deletion of Measured Data
[~ Frohibit Editing of Measured D ata
[T Delete all zample table files on Logout

[T Use TOCL Gateway

[T Delete exported files

‘System Policy’ allows you

to view the policies enacted

when the software was
installed

System Administration

r‘j\ System Policy

Mee surement

II

), S Validation

Audit Trail

E® Log Browser

BV AddaLog Event

Administration

‘S/W Validation’ allows you
to perform software program

validation tests.

=[x

User Authentication

PR User Account

= Change Password

Others

7 LIMS Settings

w TOC-L Program Test

Program Mame and VYersion: S Serial Mo,

ITDE-EontroI L1.09 TOCL-10000-000001

Installation directorny:

IE:\T oC-L
Mame | Path I Size I Checksum | ‘Yersion | Result
CCData.dl CATOC-LNWP.. 28872 150C 1.0,0,0 0K
CCwizard.dll CATOC-LWP.. 118784 D35 1.0,0,0 0K
CheckUser.dl CATOC-LNWP.. 45056 1799 1.0,0,0 0K
CommDLL32.dl  CATOCLWP.. 483328 14F6 1.0.8.0 0K
ContiCharts.exe  CATOCLWP.. 1118208 EB4 1.0.0.0 0K
CustomFileDialo... CATOCLWP.. 180224 3204 1.0.8.0 0K
FileChk.32.dI CATOC-LAP.. 32768 1FEG 1.0.0.0 0K
InstrSeting. exe CATOC-LMP.. 57344 236 1.0,0.0 0K
todeSetting.exe  CATOC-LWP.. 49152 1CFD 1.0.8.0 0K
<

File Check Result: 0K

.Section 2/5 -

Close |

Fepart |
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Software Administration Functions

If audit trail is enabled, log browser allows you to €
. ] o)
search the audit trails. £
Q System Administration User Authentication
= - =]
| 79 TOCL Log Browser -2 * A System Policy PR User Account
File Export Settings Help o
¥ Adnnistaton 2 gsgféﬁlon a baa 2= w1z o - | wavan - = (‘?/ S/IW Validation — Change Password
[~ HM Settings | Maintenance I Error User I Wiew History Log |
| D ate | Usger I Source | Itern | From -

04/30/2013:31:13 Syztermn Administrator Log Browser Login

04/30/2012:3214 S50 Walidation Logout

04/30/2012:3213 Systern Administratar S Walidation Logout

04/30/2011:38:27 Suystern Administrator S0 Walidation Frogram files checked. <
04/30/2011:38:15 Systern Administrator S5 Walidation Login

04,/30/2011:38:08 Syztermn Administrator System Palicy Logout

04/30/2011:36:19 Syztermn Administrator System Palicy Login

04/30/2011:36:13 S50 Walidation Logout

04/30/2011:32:38 Systern Administratar Smpl. ThL Log out

04/30/2010:47:55 Systern Administrator Smpl. Thl. Login

04/28/2015:56:55 Systern Administrator Smpl. Thl. Log out

04/28/20 035348 Syztermn Administrator Smpl. Thl. Login

04/27/2016:03:04 Syztermn Administrator Smpl. Thl. Log out

04/27/2010:22:11 Swztern Administrator Smol. Thl. Loain "

Audit Trail Others

'%\ Log Browser

F;'* Add a Log Event

c
2
“—

fant
-
D
£

£
©
<

Pl ot ot ol 4 o ol o o i o

Add a Log Event X

Chooze an item

‘Add 3 Log Event, aIIOWS yOU & Administration ¢ General Operation ¢ Create/Edit Data

to manually add an event to
the aUdlt tral I . Comment[200 characters at most);

" HAW Settings © Maintenance " Ermrar

Cancel |

. Section 3/5
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Software Administration Functions

by
o
@
£
()
e
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©
o
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Audit Trail

Administration

System Administration

r?w System Policy

@), s validation

'%\ Log Browser

%’# Add a Log Event

User Authentication

PR User Account

= Change Password

7 2 LIMS Settings

Change Password

o]

zer ID:

Paszwiard:

Mew Pazsward:

Canfirrn Mew Passward:

Cancel

Shows a list of registered users and is where
Administrators can add or delete user’s. Different
user levels can be assigned different rights within
the software.

N\

TOC-Control L User e
File User Help
Usger (D | Uszer Mame | Uszer Level | Activate...
Adrnin Syztem Adriristrator Adrinigtrator Activated
uger] uzerl Adrninigtrator Activated
user? uger2 User Activated
£ >
Mew/Edit User K

[F] User D : || Company: I

[#] User Mame : li Department: I

[*] Passward : I— Position: I

[¥] Canfirm New Passwordl Tel Number: I

[¥] - Required Itern E-mail Address: I
Comment : I
ser Lewvel Detailed Access rights
r . 15 ystem Policy Settings ~
Adrinistrator [ s &dministration
% Main User [w|Release Screen Lock
5 Walidation
‘ol
User ILIMS Setings
" Guest [ Jwiew History Logs
[w]Add Evert Logs

Create Mew HA% Setting

[wEdit HA Setting

[ | Cancel 1 2
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Software Administration Features

System Administration

r‘?w System Policy

Measurement

AN IR

@), S Validation

Audit Trail

5: Log Browser

%‘.} Add a Log Event

Administration

User Authentication

PR User Account

';E!“l Change Password

Others

= LIMS Settings

@ Data Profile Viewer

Background Processing

[~ Export a test file after 2 sample

File: IE:\TDE-L\TDEDATATXT

[T Export whale sample table

™ Launch application before a sample e

Executable:l

[™ Launch application before a new sample

Executable:l

™ Launch application after a new zample

Executable:l

™ Launch application after a sample n

Executable:l

Cancel |

The data profile can be exported from TOC-Conirol L software and displayed. Each
row of the TOC-Confrol L sample table 15 output as an individual data profile.

Note: This fimction is only activated if Data Profile Export was selected in the
System Policy dialog box.

Return to Table of Contents

-Section 5/5 .

File View Help

& & Rikx® 2

General Information

Parameter [ Value |
Date of creation 06/24/101316:47
File name 2010_06_24_003.t
User System Adrministrator
Object ID 0L-12345678901-10101000-1 32861 01B5F8-0000
System Highsense
Origin High_te_m1.met
Status Completed
Result
Parameter ] Value [
Type Unknown
Anal. Type c
Sample Name Untitied
Sample ID Untitled
Result TC:0.000mg/L
Vial
Data
T SpiNo [ IniNo |Awea | Conc |Ex | CalCuve | Date/Time
1 i 748 0000 High_tc1.2010_06_24_11_41_1... 06/24/101316:21
TO____ View Deake B 0000 High_tc1.2010_06_24_11_41_1... 06/24/101316:27
View Cal. Curve

NUM

Allows you to customize
LIMS Settings

13
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Daily Checks

1. Verify there is enough water for
analysis in the dilution water
bottle. For low level analysis
replace daily

2. Verify there is enough acid for
analysis.

3. Check to make sure the drain
pot is full and fill if necessary.

Cooler drain vessel

Figure 7.1 Drain Vessel Water Level

Drainpot  ICreagent Hydrochionic Diluert botie "~ Dirain tubing
a0

Figure 2.3 Left Side View

Venfy that the water level m the dram vessel on the left zide of the mstrument 1= near the

pozition of the overflow tube on the side of the drain vessel (within 10 mm) before using

the instument Replenich as necessary with punfied water (ion-exchange water). S t_ 1 l 2
ection

14
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Daily Checks

Check the level of water in the humidifier

Figure 7.2 Humidifier Water Lewel

Venfy that the water level in the hurmdifier 15 above the "Lo" mark. If the level 15 below the
"Lo" mark, replemish by addmg punfied water through the water supply port on top of the
vessel. Add water until the level reaches the "Hi" mark.

Perform the following inspections before conducting analysis with the ASI-L. If the
following inspections are not properly conducted. air will be dravwn into the ASI-L injection
pump, preventing the delivery of rinse water.

*» Check the nnse water level

Werify that the water in the rinse bottle 1s above the 2-liter level mark. Add water 1f
necessary.

* Check the rninse tubing

WVerify that the tip of the rinse tubing reaches nearly to the bottom of the rinse bottle.
Adjust the tubing position if necessary.

Rinse tubing

Rinse bottle ..
\-\.

Return to Table of Contents .Section 2/2 . 15
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Replacing Catalyst

7. Openthe door on top of the instrument. remove the slider retaining serews (knurled
serews) from the sample mnjector, and pull the shder towards vou and out of the
sample injector.

! L

Sample injecior retaining screws — |
(e

2. Loosen the hexagon cap nut that joins the carmer gas introduction tubing (PTFE
tubing) to the right side of the =ample injector and then remove the tubing.

3. Loosen the hexagon cap nut on the PTFE coupling located on the cooling tubing inlet
at the bettom end of the combuston tube.

4. Loosen the two knurled screws on the sample injector and remove the sample injector
together with the combustion tube in the upward direction.

Section1/7 - 16
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Replacing Catalyst

After the combustion tube has been removed the catalyst can be removed and washed or if it is
consumed can be replaced with new. Quartz combustion tubes can be rinsed with DI water and reused
until they break.

Washing Catalyst

Standard catalyst can be washed and reused several iimes using the following procedure.
High sensitiwity catalvst cannot be washed and rensed.

Procedure

/. Thoroughly wash the catalyst with tzp water to remove any accumulated salts.
MNeutralize the alkalis with dilute hvdrochlone acd (3:1).

Thoroughly wash the catalyst with tap water to remove the hvdrochlone acid.

o

Finse wnth pure water (1on exchange water acceptable) and then dry.

.Section 2/ 7- 17
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Replacing Catalyst

Filling Combustion Tube with TOC Standard Catalyst

7. Inserttwo sheets of plationm mesh into the combustion tube.

2. Layer about 5 mm of quartz wool onto the platinum mesh using the catalyst filling
rod.

3. Fill the TOC standard catalyst to a height of about 100 mm.

Combusontube
T
TOC standard catalyst
% i
ﬁu 1
e
.k' o | 100 mm
:
Cuartz wool !:" T
) _ 1
Platirrn mesh

Filling Combustion Tube with TOC High Sensitivity Catalyst

Two cvhindrical containers of catalvst are required for a smgle load.
7. Place two sheets of platimum mesh in the combustion tube.

2.  Fit together the combustion tube opening and the opened end of the cvlindrical
catalyst container.

F.  Usethe catalyst filling rod to push catalyst into the combustion tube from the other
opened end of the eylindrical catalyst container.

#. Transfer the contents of the two cylindrical catalyst containers to achieve a catalyst
layer height of 110 mm m the combustion tube.

Combustion tube
Y

TOC high-sensitivity o —
catabyst \ - 1 ']

|

110 mm
|

Platinum mesh L

18
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Replacing Catalyst

Filling Combustion Tube with Catalvst for TN Analysis

by

Insert two sheets of plativmm mesh into the combustion tube.

Layer about 5 mm of quartz wool onto the platinum mesh using the catalyst fillings
rod.

Introduce the TOC standard catalyst into the combustion tube to a beight of 140 mm
from the top end of combustion tube.

Introduce 0.2 (£ 0.1) g of ceramic fiber to cover the catalyst.

Lightly press down on the ceramic fiber using the catalyst filhing rod to attain a
thickness of 10 mm.
Note: » The thickness of the ceramic fiber must be uniform, covering the entire
surface of the catalyst, or a poor TH detection rate may result.
+ The filling heights of the catalyst and ceramic fiber influence the TH
detection rate, so it is important that the dimensions are close to those
indicated below.

Catalyst: 140 mm from the top end of combushon tube
Ceramae fiber: 10 mm

i
Comibustion tube
T
Ty
| 140 mm

Ceramic fiber 10 mm
TOC standard catalyst L

=
Quartz wool S1EEN

SLEEN Platirem mash
-

19
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Replacing Catalyst

Securely mnsert the top end of the combustion tube filled with catalyst into the hole on
the bottom of the sample mjector.

Fit the combustion tube mto the hole 1n the center of the elecine fiimace and then

insert the bottom end of the combusfion tube into the FIFE coupling of the cooling
tubing inlet. At this point, securely connect the drain tubing, which protrudes out of

the sample injector, to the Y-zhaped fitting.

- Sample injector

Dirain tubing

Figure 3.13 Installing the Combustion Tube

Secure the sample mjector to the mstrument body using the kourled screws.

20
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Replacing Catalyst

TOC-LC*N

Connect the bottom of the combustion tube to the PTFE coupling of the cochng
tubmg mlet. Carefully tighten the hexagon cap mut while holding the PTFE couphng
m place with vour finger.

-

r
| i
[ =4

Cipoling tubing PTFE coupling | Connects to the
epftom end of the combarstion tube.)

TOC-LC*H

Conrpect the bottom of the combustion tube to the PTFE couphng of the coching
tubmg mlet Carefully tighten the hexagon cap mut while holding the PTFE couphng
in place with vour finger.

Combustion tube

> Cooling tubing unit

_ ~. | 1 FTFE coupling
- - . (cooling tubang inlet)
) =

21
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Replacing Catalyst ~

In order to prevent heat from escaping from the finnace, use the provnded quartz wool
to fill the gap between the bottom of the electne fitmace and the combustion tube as
well as the two notches 1 the insulator on top of the electne fumace.

Combustion tube

.,
rl » " Chsartz wool Fill with quartz woal

@ Return to Table of Contents ISection 717 .

22
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Replacing the Halogen Scrubber

Unchp the upper and lower clips that secure the halogen semabber.

Dnsconnect the Viton connectors and remove the halogen scrubber. Release the white
plastic clamp that secures the Viton connector while twisting it in the vertical
diraction.

Remove the film at both ends of the new halogen scrubber and comnect 1t to the Viton
conmectors.

Secure the halogen scrubber with the two clips in s original posthon.

Return to Table of Contents

The basehne may fluctuate immediately after replacement. Allow the instrument to run for
a short time unfi] the baseline stabilizes. Stabilization normally ocours within one hour.

Used halogen serubbers should be disposed of according to local industrial waste disposal
regulations. It must be clearly disclosed using an mdustnal waste manifest that the halogen
serubber contains copper.

g I L

23
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Replacing the Syringe / Plunger Tip

Open the Sample Table tab of the file viewer. Right-click on the connected system
configuration icon, and click Maintenance — Change Syringe.
Click Preparation Start.

The syringe replacement preparation process begins. The progress bar blinks while
the operation 1s in progress.

Ble Yew Jools Optices Help

Dizconnect the sparge gas line from the syringe, remove the plunger retaining screw,
and remove the syringe.

Reverse the above procedure to mstall the new syringe and connect the sparge gas
line. At this point, the plunger retaining screw 1s not completely tightened. Tighten the
retaming screw so that the plunger can still be slightly moved forwards and
backwards as well as left and right.

Zero Port Detection

) & Settinge Regenartian of the TC Catalyst
Regeneaton of the IC Solutnn
Residue Femoval
Reploce Flowline Corgent
Wading.

= T
B 200
3 an,
1 and
B 2010_05_35_201 &

Mechanicel Check
Inpue Check

In2obse 8QAPNA Cvvanine
Change Synnge
History.,

P 8-port valve

S

—_— Plunger Plunger retaining screw
A ety Swenge i Plunger holder
m Moverark d a4 4 4 4

The plunger 15 secured to the plunger holder with the plunger retaming screw through
a spring washer. Be careful not to lose the spring washer.

Fivish Replscemen, T
Section 1/ 3. —
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Replacing the Syringe / Plunger Tip

Click | tomove the syringe to its uppermost position.

Syringe Change ‘
: . By
‘I ety Swinge
‘.-I Movemerk AL e e

Finieh Replzesmert |

Once the syringe reaches the top position. hold the plunger vertical and tighten the
plunger retaining screw to secure it to the plunger holder.

Click Finish Replacement. The syringe pump zero point detection operation 1s
executed automatically.

Click Close.

Syringe Change ._‘__

Bugy.
AI Yerily Swinge =%

xj Movensrk ANR [l P

25
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Replacing the Syringe / Plunger Tip

Return to Table of Contents

Remove the syringe

Use a sharp knife to make two or three incisions at the bottom of the plunger tip

Grasp the plunger tip with a pair of pliers and remove 1t from the plunger The O-ring
that 1s held in place by the plunger tip also comes off. DO NOT reuse this O-ring.

gan

Figure 7.8 Removing the Old Plunger Tip

Pushing down on the plunger, press the leading edge of the new plunger tip straight
into the plunger tip seat,

Plunger tip

Flunger tip seat

.Section 3/3 .
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Replacing the TC Slide Injection O-rings

Open the lid on the top of the TOC and locate the

TC injector block. <. N 1. Remove the_ thumb screw connt_ectlng
otor g ) ”;,-;:ﬂﬁ\ " samienecr sk the Teflon slider to the motor drive.
teslider . 7 _ LA N A
O . . Pull the Teflon slider forward and out of

the sliding injection block.

Sample injector block

‘Sample injector retEining screws — ) =
[ ]
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Replacing the TC Slide Injection O-rings

Two types of o-rings are stacked between the injection block and the slider of the sample
injector. If a gas leak develops in this area. replace both o-rings.

+  White Upper O-ring: O-ring. PTFE (P/N $638-15025)
+ Black Lower O-ring: O-ring. 4DP10A (P/N $0936-11209-84)

White O-ring

Rounded
side

Black O-ring

.Section 2/ 3-

28
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Replacing the TC Slide Injection O-rings

If a gas leak develops between the mjector block and the combustion tube, replace the o-
ring there as well.

@ Return to Table of Contents




) sSHIMADZU

Replacing the IC Slide Injection O-rings

Open the front door of the TOC and locate the 1. Remove the thumb screw connecting
sliding IC sample injector the PTFE slider to the motor drive.

2. Pull the PTFE slider forward and out of
the sliding injection block.

— Spange gas flow
adjustment knob {option)
T Camier gas pressure
[ adjustment knob {option)
II
al III
(B | =
I|I ! il Halogen scrubber
_II' !
. IlI Humidifier
|I |
|I |
—— 'I II-
Cooling tubing unit—"_ : I.' \
— —
(- | |
Solenod valve (fior |C drainage) Pumg (for |G reagent supply)
{H Type only) {H Type oniy) i
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Replacing the IC Slide Injection O-rings N

Two tvpes of o-rings are stacked between the mnjection block and the slider of the sample
injector. If a gas leak develops in this area, replace both o-rings.

+  White Upper O-ring: O-ring, PTFE (P/N $638-15025)
+ Black Lower O-ring: O-ring, 4DP10A (P/N $0936-11209-84)

White C-ring

Rounded
side

Black O-ring

@ Return to Table of Contents
. section2/2 (i)
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Replacing the Rotor in the 8-port Valve -

The O mark on the 8-port valve mterrupt plate indicates the orientation of the rotor Pull up to remove the rotor dnive component. Hang 1t on the screw on the night side of
hole (stream direction). Take note of which port number the O mark is pointing the plunger.
towards.

Loosen the retaining nut using the provided wrench.
Remove the nut using the provided wrench.

Retaining nut

Rotor drive —| Wrench

component

Interrupt plate

Wrench
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Replacing the Rotor in the 8-port Valve

F.emove the spring-equipped rod.
Grasp the rotor with pliers and pull 1t out.

f{ﬂj/.-.l/__,

_-_uﬂ,-,/r"/ g
Figure 7.13 Removing the Rofor

Insert a new rotor, taking care that the rotor hole matches original orientation.

Remnsert the spring-equipped rod and tighten the retaining nut.

F.eplace the rotor dnive component. and tighten the nut.

@ Return to Table of Contents

33




) sSHIMADZU N

Replacing the CO2 Scrubber

Disconnect the flexible tubing from the old CO2 scrubber and dispose of the scrubber per
your local waste disposal regulations. Follow instructions below for installing the new
scrubber.

Cut the tips of the 2 nzid tubes in the hd of the CO4 absorber with 3 kmfe.
2. Connect the flaxible tubing that exits the rear panel of the instrument (near the top) as
followrs:
Tubing labeled "L": Connect to tube labeled "L on CO4 absorber.
Tubing labeled "5": Connect to tube labeled "5" on C0; absorber.
Mote:  The flexble tubing should not be bant.

3. Place the 04 absorber in the holder on the upper rear of the inshrument.

@ Return to Table of Contents

34



) SHIMADZU

Replacing the IC Vessel Pump Head

Grasp the front and rear stops of the pump head by hand. Pull the white pump head
from the black pump body.

Disconnect both of the vellow rubber tubes on the left side of the pump head from the
PTEE tubing.

Connect the new rubber tubing to the PTFE tubing of the pump head.
Replace the pump head by following the above procedure in reverse.

IC reagent
delivery pump

Pump head

@ Return to Table of Contents
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Replacing the ASI Rinse Pump Head

Remove the rectangular pump access cover on the back left side of the ASI-L.

Grasp the latch on the pump head by hand and pull the white pump head from the
black pump body.

On the left side of the pump head, disconnect both of the yvellow rubber tubing from
the PTFE tubing.

Connect the new rubber pump head tubing to the PTFE tubing.

Replace the pump head by following the above procedure in reverse and then replace
the pump access cover.

o

: @\@/@/ B
=K

Rubber tubing
@ Return to Table of Contents
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Replacing the TC Injection Tubing

periodically. This tubing connects from port 7 on the valve
to the slider on top of the injection block. If the tubing looks |
pinched or kinked it should be replaced. v

The TC injection tubing should be checked and replaced I

When replacing the tubing it is important to make sure it is

installed correctly in the slider and that it is injecting sample
straight down onto the catalyst bed. If the sample injection | :
sprays outward and hits the side of the combustion tube it Il 20
will result in poor reproducibility %

37
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Replacing the TC Injection Tubing

Salt or other substances adhening to the tip of the tubing after nnsing can allow large
droplets of sample to remain on the tip of the tubing after injection. A deformed tip on the
sample mjection tubing (a beard-like protrusion, for example) may cause the sample to be
mnjected obliquely. In either case, reproducibility 1s adversely affected and the sample
mjection tubing should be replaced. Another option available only if there 15 sufficient
length of tubing remaining 1s to use a sharp cutting tool at a 90° angle to cut off 2 - 3 mm
from the tip of the currently used sample injection tubing.
~T~—  Tube
."--.-.--.-.
‘_.-'
_Bushing

-

Packing (spacer,
washer, gasket)

"
-,

slider

Approximately
2 -2.5mm

.Section 2/3 - 38




) sSHIMADZU

Replacing the TC Injection Tubing

The manner in which sample 1s discharged from the TC or IC sample mjection tubing has a
large influence on reproducibility. The sample should be mjected as vertically as possible
onto the TC catalyst or into the IC reaction vessel. If the sample 1s scattered or injected
obliquely, detach the sample injection tubing from the slider. and remove any obstmction
that may be adhening to the opening at the tip of the sample tubing.

_ Unacceptable Unacceptable
Appropriate (oblique spray) (scattered spray)

Figure 7.22 Sample Injection Patterns from Sample Tubing

Ensure that the tip of the tubing does not protrude bevond the bottom surface of the slider.
The O-ring or other seal parts will be scratched if the tubing protrudes. resulting in gas
leaks. The sample 1s not properly mnjected unless the tip of the tubing extends into the
depression in the bottom of the slider.

Check the state of the injection for TC analvsis by looking through the TC combustion tube
while 1t 15 attached to the instrument. The sample injection tubing can be detached from the
slider. and water can be myected for inspection using the functions available in the
Instrument>=Maintenance=Mechanical Check screen.

Return to Table of Contents .Section 3/3 .
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Replacing the ASI Needle = = —

Open the needle cover door towards the left. Insert the needle into the opening in the needle holder.
Remove the needle holder retaining screw and then remove the needle holder from the Secure the needle by turning the retaining bracket and tighteming the screw at the top
armL. of the needle holder.

Note:  There are two openings; the left opening is for the sample tubing
and the right opening 1s for the sparge tubing.

Meedle retaining Retaining bracket

=
- bracket
.y . 1 |
== Meedle holder

Needle holder
retaining screw —__

Needle cover ___ | ‘ _%____ Water sampling needle

| | |_|__- Sparging needle "~ Needle holder

Sample needle

Figure 8.12 Installing the Needle

Feed the water sampling tubing through the hole in the needle cover and pull 1t inside
the needle cover. When using the external sparge kit, pull the sparging tubing inside
the needle cover in the same manner.

Fit the water sampling tubing or sparging tubing to the top of the needle and attach a
retainer.

Return to Table of Contents
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Replacing the Detector Gasket

1. Locate the TNM-L unit mounted to the top of the TOC.

2. Loosen the two screws on the back of the TNM-L that hold the cover on.

3. Lift the cover up and remove.

sSCrews
Czone air source nlet

HHFN
e
ELELERTELRRT

THM-L mamienance door 1'—
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Replacing the Detector Gasket

detector window

1. Remove theses four screws and
pull the reactor forward and away
from the detector

N/ =
2. Remove the old gasket and \ — @ ,;:5/;-' :
replace with new making sure the R | §
flat side is facing the detector s, 4
window detector

3. Clean the detector window with a
Kim Wipe and some alcohol

4. Reconnect the reactor to the

detector and replace the TNM-L
cover

@ Return to Table of Contents - Section 2/ 2 . 42
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Replacing the Ozone Killing Catalyst

The ozone treatment unit breaks down ozone gas produced by the ozone generator. The
catalyst mside the ozone treatment unit must peniodically be replaced. Replace the catalyst
once a vear for an instrument that runs 8 hours a day and 3 days a week.

Disconnect the tubing (Viton tubing) from each end of the ozone treatment unit and
pull out the ozone treatment unit 1n the upward direction.

Motor for driving
the slider

ozone treatment

—— __:[ o Ozone treatment
T unit (right side of

Ozone exhaust tubing the electric fumace)
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Replacing the Ozone Killing Catalyst

Remove the larger diameter fluoro rubber plug and take out the used catalyst and
polvpropylene packing material.

Insert a small amount of new polvpropvlene packing matenal at the bottom of the
vessel and then fill with catalyst to about 2 cm below where the vessel hollows. Insert
another small amount of polypropylene packing matenial on top of the catalyst and
then reattach the fluoro rubber plug. (The amount of catalyst 15 about 150 g.)

Gas inlet

I
About 2 cm

Polypropylene — |
packing material I".

T~ Catalyst

= Wiring bands

Fluoro rubber plug ~

iZas outlet
Ozone treatment unit Filling with catalyst -Section 2/3 -

44
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Replacing the Ozone Killing Catalyst

=y
Y

Eeturn the ozone treatment unit to 1ts original position i the mstrument and reconnect
the tubing to each end of the umit.

A CAUTION

Used catalyst should be disposed of according to local industrial waste disposal
regulations. It must be clearly disclosed using an industrial waste manifest that
the catalyst contains manganese dioxide.

45

@ Return to Table of Contents
-Section 313 @




) sSHIMADZU

Removing the Covers

Front View

o o

i 7

| ssm-soo0s BT [ BRE aeE = |l N
~ | e
). - I s .-'_'-] )
T — 1 T A "
L - [
{ I_. ..
10,
[ t
(- J
Figure 2.1 - SSM-5000A Front View
No. Item Diesription

1 Drisplay window

2 Sammple port cover (IC side)

3 Samiple port cover (TC side)

4 Sample boat push rod kmob
{IC side)

5 Sample boat push rod kmob
(TC side)

4 Sample port (IC side)

7 Sample part (TC side)

2 Sample port cover knob (IC
zide)

9 Samiple port cover knob (TC
zide)

10 Flow conmroller

Diisplays the TC fumace temperamre, IC firmace temperamre,
and power supply OM'OFF statas.

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

TC sample port cover. This biue cover can be moved up, down,
left and mght.

e this green knob to move the sample boat in and out of the
IC fumace.

Use this bhae knob to move the sample boat in and owt of the
TC furnace.

The sample boat is mserted and removed through the opening
at the top of the IC port.

The sample boat is mserted and removed through the opening
at the top of the TC port.

Turn this green knob counterclockwize o raise the IC sample
port cover Move the knob to the right to open the sample port
Tumn this bhne kmob counterclockwise to raize the TC sample
port cover Move the knob to the right to open the sample port
Controls the carmer zas flow.

Top View

Figure 2.2 - Top \View

No. Item Deescription

1 Sample boat stop position indicators  Placement indicators used to move the sample boat imbo and
ot of the furmace.

2 IC reaction tube MWade of Pyrex glass.

i TC combustion fubs Made of quartz glass and filled with an omidizng catalyst.

4 IC fimnace Niormal operating temiperatore is 200°C.

5 TC fumace Normal operating temiperatare is S00°C.

L=/

Condensation codl Cools the gases penerated by sample combustion in the TC

combustion tabe.

Section 1/ 2. 46
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Removing the Covers

Remove the screws and carefully
remove the rear cover first.

F———
= # # =
4 -
CAUTION

Be careful as there is a wire harness connected to a fan
on the left hand side of the cover that needs to be
unclipped before the cover can be completely removed.

£ Py

- oy

s Front Cover Sorews

Next Remove the front cover: S —

- &

 Move the sample pushrod knob to the
‘Measuring’ position

« With the sample port cover closed, slightly lift
the rear of the front cover, pull it forward about
8cm and lift off.

47
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Replacing the Catalyst

The following procedure describes
removal of the TC combustion
tube. This same procedure can
also be used to remove the IC
combustion tube. The only
difference is the IC combustion
tube is an empty quartz tube while
the TC combustion tube is filled
with catalyst.

48
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Replacing the Catalyst

1. Locate where the
combustion tube comes out
the back of the TC Furnace

2.  Find the stainless steel
elbow fitting that connects
the combustion tube to the
glass shaped ‘L’ tube

3. Loosen the fitting on the side
of the combustion tube and
remove the fitting.

49
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Replacing the Catalyst

Unscrew the metal ring to
disconnect the sample port from
the quartz combustion tube

50
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Replacing the Catalyst —

1. Loosen the four thumbscrews on
the sides of the sampling port

2. Remove the blue air line from the
left hand side of the sampling
port. To do this, push the blue
collar of the fitting toward the
sampling port while at the same
time pulling the blue tubing away
from the sampling port.

3. Loosen the two screws toward
the front that holds the push rod
to the frame.
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Replacing the Catalyst
1. Remove the sampling port

2. Remove the combustion tube by carefully
pulling the combustion tube forward until it
is completely out of the furnace.

CAUTION

Make sure to pull the combustion straight
forward until it is completely out of the furnace
otherwise you risk breaking the end of the
combustion tube.

52



) sSHIMADZU

Replacing the Catalyst

Prepare the catalyst muxture. Catalyst Support
°P : y : ﬁgﬁ?ﬁf&%’;’n’}} Quartz Wool Screen {downstream)
* 2 contamers of cobalt oxide catalyst (25g each). .
_ _ TC Combustion Tube Mixed
* 1 container of platinum catalyst (20g). Catalyst
In a clean container, mix the catalysts to as umform a mxture as possible. l -/
Introduce approximately 45g of the catalyst nuxture into the TC combustion f] u‘%ﬁ
tube. l(fd (j
k:,I WL: Iﬁg I\}
To prevent clustering of either type of catalyst, rotare the TC combustion tube while jf— —
filling it with the catalyst mixture.
2.3mm Approximately 75mm 2.3mm
Note: Do not allow pulverized catalyst dust to be transferred into the
TC combustion fube. This dust will increase resistance to the Maintain at Least 150mm Abbroximately 80mm
airflow through the TC combustion tube, making measurement e L
impossible. Fold Lines

Fold the catalyst support screens
and wnsert them mto the TC

combustion tube Catalyst Support :
) Sereen (upstream) ¢

|

Fold Around
the Peripheny

Push the catalyst support screens mto place with the catalyst filling rod
supplied as a TOC-L 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: Catalyst Suppaort
Screen (downstream) FXA

Figure 5.6 = Filling the TC Combustion Tube with Catalyst

-Section 6/ 7- 53
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Replacing the Catalyst

Place the white PTFE o-ring around the
newly packed combustion tube. Then
place the metal sample port adapter around
the combustion tube.

Follow the instruction in reverse order to
install the combustion tube into the furnace
and attach the sample port to the
combustion tube.

CAUTION

When tightening the metal sample port
adapter to the new combustion tube only
hand tighten. Over tightening could cause
the combustion tube to break upon heating
the tube as the quartz expands.

@ Return to Table of Contents
-Section 717 .

!
t Teflon O-Ring P35
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Replacing the O-rings

Remove the combustion tube and
sample port following the instructions
for replacing the catalyst.

Replace the white PTFE o-ring that is
around the combustion tube.

Replace the black viton o-ring the fits
on the end of the sample port and seals
to the combustion tube.

b

TG Combustion Tube or IC Reaction Tube

55



) sSHIMADZU

Replacing the O-rings

Loosen the blue knob for TC or green knob for
IC and slide the sample port cover to the right.
Remove the old o-ring and replace with new.
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Replacing the O-rings

Remove the fromt cover.

Holding the kmirled part of the O-ning installation adapter. with the sample
boat push rod inserted. fum it counterclockwise to remove it

N

Push the sample boat push rod knob about 4 to 5cm into the furnace from the
SAMPLE CHANGE position.

Open the sample port cover, and fit the O-ring removing adapter over the
sample boat push rod through the sample port opening.

Pull back the sample boat push red knob to the SAMPLE CHANGE pesition.
The two O-nngs can now be removed from the sample port block.

Loosen the Phillips serew at the rear of the sampla boat push rod knob. and pull
the sample boat push rod from the knob.

Femove the O-ring installation adapter and two O-rings.
Vernify that there is no foreign matter stuck to the surface of the sample boat
push rod.

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 beat push rod knob.

Holding the kmurled part of the O-ning installation adapter, tum 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.

=R W

0 LN o

11.

Amny foreign matter that is stuck to the surface of the sample boat
push rod prevents the rod from shdng smoothly and may cause
gas leaks due to accelerated wear or scratching of the Teflon
O-rings.

Note:

If foreizn matter 1s found on the surface of the sample boat push rod, clean
it off or use a seft cloth to polish the surface of the red.

If foreizn matter 1s stuck to the part of the rod that enters the firnace and
cannot be easily wiped off, wash it in approximately 1M kvdrochlone acid
or pelish with polishing pewder. Using polishing powder may reduce the
diameter of the samples boat push rod, cansing more frequent gas leaks.

Return to Table of Contents

T by T Sample Port C-Fing R
— Block gy ma
| =1 || O-Ring Remowal P‘ L
-4 Adapter Place Ouerthe ™ .
1y SR e B
) 3 Push Sample Boat Push Rod Kncb
N7 1 o > e
o Sample Boat L~
H Push Fiod If’
[ C-Ring Installation o |
_1.'-._EL Adapter |
el |
[ /Sample Boat Push Rod
Sample Port Biock /7 O-Ring Teflon P6(A) | ool Out
_\ f f—O—F{ing 4DvB) E—
O-Ring Installaton Ada) Installation Serews e==aid
f,? f I:?EKS{I‘EHS} i
Sample Boat A ]
Push Rod H Oy . )
\ ,."” . I Phillips Screw
N\ [ i\

Sample Boat Holder

The surface af the TC zample boat puzh rod may become discoloved due to the formation af
an oxide film on the portion that is imzerted into the firnace. Thiz film does not interfere
with analysiz unlszs the surface of the sample boar push rod becomes roughensd.

JIP »
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Creating a Hardware Configuration

1. From the Desktop double click the TOC-Control L icon. If the Measurement tab is not
open, select it and click the “HW Settings™ button.

Measurement

Administration

TOC-Control L

(] s-amanzu

Version 1.00

F‘ online Manual

2. Click on “Create A New Setting "

Hs HAY Sattings List

Cieale a New Setling

g 9
TOC-Lzph Tac

D edet=

Cloze |
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Creating a Hardware Configuration >

3. Enter a smtable system name and the instrument serial number (entering 10101000 for
the serial number works if vou have problems with the soffware not accepting other
mputs). Click Next to continue.

Irsirwnent Setup Blzard Spsiem Wfansetion

Exymiorm: (TOCA

Truiia Saslad W ; (101 (A0

L [

4. Select the appropriate Instrument model and any options attached to the system. Click
Next to continue.

[ e of Crmieors (P31 D13

Cormeed el Ircial

B trinmie nl Setup Wizard  Optises

Erdar b b spbam mbaradr,

Wodel: [ToCLCAH =
[ Cucd | Dosors: A5 F THML
I oo ™ FOC &
r I Estesnd Epage ki
I 95N 50008 [ H wrassd | nmciian Fat
I SwedSainge ki

Do than attachied cplian:

< Bk Pl Canoed
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Creating a Hardware Configuration

5. Select the appropriate choices for cammer gas and catalyst type. Check appropriate boxes
for TN Power, etc. and set flow rate to 150 ml/mun. If a TNM-L is part of the system
choose the 720 radio button. Click Next to continue.

g — 6. If an ASI autosampler 1s attached to the system select the appropnate vial size based on
ookt T [ETY = the included vial rack. Click INext to continue.
Ty Ciorwier. | Fisgui |
R ik rmram o o | - pebery i | [ r— -
TP
. [ Furscsil a0
P Emabie wowdy s chend. 13}
™ S Sprced Sobds ] Wiad ppu IHEE- -I
Comea B Flew [ ] s T - I—I
Mascia | ppa
o i Pl ' achi baieosa s - | 1
S parsi fra 110 pap iy Hndme-dlnl':l':I‘.:*r:;‘ |_-|
ok [ Amis | Caew ¥ Fsads Aircefsion ranplng]

' Fasda Arasjsfier sod sddion

T Ackests Srm

Spendy e &5 ol arelas

+ Bk Fheal s Carnel
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Creating a Hardware Configuration -

7. Ifa SSM-3000 1s part of the system check the TC/IC furnace boxes. This automatically
heats the furnaces upon software connection to the instrument. Click Next to continue.

I GEH T Fusrvaca On

[ S5M IC Funeca On

& Confirm and select the appropriate Com port for instrument communication and click

Inclromumt efvg Wirard Crenmamicefian
CnPoe S -
Tl 55 M paisresizil
Hipli Ea
Fuiy |
cu
< Blmch Foah I (=152 ]

@ Return to Table of Contents
. section 4/4 i)
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Creating a Calibration Curve =

1. Push the calibration curve list button
2. Push the ‘New’ button
3. Select the correct hardware configuration

i 0 ble - TOC-LCPH] - ><
fdFile Edit View Insert Instrument Tools Options Window Help - |l&] % |

[ New = open B save Ebpint
lx

Calibration Curv e e ———
m"ﬂ' 2 " Type Pnalysis | Sample Nam| Sample 1D | Origin Result Notes Status | Date/Time | Vial ~
T 2000pm+200pm_Thical B ;
{24 2020_03 06 IC Cal 10cal &
{4 2020_03 08 Ic Cal 100.cal z
{4 2020_03 08 1C Cal 1000.cal Z
] 2020_03_06 TC Cal 10cal =
£ iﬂ*ggfiﬁga: 1&:5" 7 Calibration Curve Wizard (Page 1) System Information X
2] 2020_03_06 TC Cal 1000.ca =
] DGADPcal <
2] Epicore NPOC cal
10
24 1€ cal curve cal =
2] LOW LEVEL Th.cal & I System: = I 3
[] NPOC CAL CURVE_EXSPARGE cal =
{4 sSM_IC_dan_2020.cal = User: [Bytem Adminiirgor
Bl mor e P 5
- ; 16 [4/23/2020 34204 PM
{7 TOC Valdation _Day 1PG _ 0.1_1mgperL C = Daciesas
2] TOC Vaidation_Day 1P@_1_10mg per L Curve =
] arovmmvn.cal 5 Comment
19
< | [ ] =
sa. A ca... Jalme.. | Ztcon.. [[Esch. =
2
1 2 [
I 24
Enterthe system informeation for the calibration curve
Next > Cancel

£|5|8|5|5|8|8|9)8|8 | 8|8 |2|8|B| 89 8|5

5|5[&

', Status A Monitor

H O Type here to search

System Administr

[=]
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Creating a Calibration Curve

Select the curve type Calibration Curve Wizard (Page 2) Calibration Curve Type X
1.  Select ‘Normal’ to create a curve with individually fIRE Rhou

prepped standard solutions. 2 [V Use dilution from standard solution
2. Select ‘Use dilution from standard solution’ to

create a curve where the instrument will auto- 3 ¢ USP/EP Suppor

dilute a high standard to create a multi-point

calibration curve. 4 ¢ 3P Supot
3.  Select ‘USP/EP Support’ to create a curve using

the USP criteria.
4, Select ‘JP Support’ to create a curve using the

JP criteria.

Enter the calibration curve type. Calibration points can be modified later.
< Back | Next > | Cancel
.Section 2/ 7- 63
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Creating a Calibration Curve

1. Select the type of analysis from the
drop down tab

2. Select ‘Zero Shift’ to shift the curve
down through the origin

3. Select ‘Multiple Injections’ to
perform multiple sample injection
from one syringe full of sample.

4. Give the curve a unigue name

Calibration Curve Wizard (Page 3) Analysis Information

1 Analysis: [NPOC |

Default Sample Name: |L|r|t'rtlec||

Default Sample 1D |L|r|t'rtleu:|

Calculation Method: | Linear Fegression j

7 zeosnt
3 v Muttiple Injections

File Mame:

4 |NF‘OC example curve

=

Enter the analysis parameters for the calibration curve.

< Back

Mext =

Cancel
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Creating a Calibration Curve )
Calibration Curve Wizard (Page 4) Calibration Measurement Pararmeters ot
Select the parameters for the
calibration curve. s | VR~ |
Mo. of Injections: l——l,-' I——I [1-20]
Mo. of Washes: 2_%' [0-10]
Please note that in this example the SDMax: [ 0.1000 [p-3399
measurement type is NPOC so there cvmac [ 200 p-100
IS an option for selecting a sparge .
. . L parge Gas Flow: BD:|: 50 - 200 mL/min]
time and acid addition. When o WI
. . . arge lime: [0 - 20 min]
performing TC analysis there will be "
. ; . Acid Addition: | 1.5- [0.0-20.0%]
no option for selecting a sparge time.
Enter analysis parameters for all calibration points
< Back Mext = Cancel
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Creating a Calibration Curve

Creating a curve using the auto-

dilution function

1. Select ‘Add’ to add a new point

2. Insert here the concentration of the high
standard being used in the curve.

3. Insert here the actual concentration of the

standard point.

4. The dilution rate will automatically populate

here

\n..
~_
Inj. Volume:
5 81 ul
Calibration Poirts:
No. | Conc. | Auto. ... | Std.Sol.Co.. | No.ofln,| SDMax| €V Max|
1 D000mg/L  1.000  0.000mg/L 773 0.1000 200
2 1000mg/L 5000  50.00mg/L 273 0.1000 2.00
3 5000mg/L 1000 50.00mg/L 23 0.1000 200

]

Edt | Delete Delete Al

Edit the single calibration points

< Back Next = Cancel

5. The injection volume will be displayed
here. The software will automatically
select the most appropriate injection
volume based upon the concentrations of

points in the curve.

.Section 5] 7-

Edit Calibration Point Parameters b

Calibration Point bo: | 4 oK. |
andard

ggl:éi?n al. Paint Conc. il &uta. Dilutio
R0 10j000 |1.unu
2 3& of Injections: 2_|:j| / 3_|::| [1-20]

S0 Max: 01000
Cwf Maw: 200 &
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Creating a Calibration Curve

Creating a curve using individually
prepped standards for each point

1.

2.

Select ‘Add’ to add a new point.

Insert here the concentration of the standard
point.

The injection volume will be displayed here.
The software will automatically select the
most appropriate injection volume based
upon the concentrations of points in the
curve.

.
\x.\
e
Auto Dilution: Inj. Volume:
1.000 81 ufl 3
Calibration Points:
No. | Conc.| Mo.ofln,| SDMax|  CVMax|
1 0.000 mg/L 2/3 0.1000 200
2 1.000 mg/L 2/3 0.1000 2.00
3 5.000 mg/L 2/3 0.1000 200
(4)
Edt | Delete Delete Al
Edit the single calibration points
< Back Mext = Cancel
Edit Calibration Point Parameters hod

Calibration Point No: | 4 ok |
Cal. Point Cone.: ﬂ
2 10.000

Ma. of Injections: 2_|::| / 3_|::| [1-20
SO Max: [.1000
W Max: 200 =
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Creating a Calibration Curve

1. If integrations times need to be
adjusted parameters can be changed
here. Default settings a OK for 99% of
analysis.

2. A pass/fail criteria can be set here to
determine if a curve is OK based on a
desired correlation coefficient.

3. Push ‘Finish’ to save the curve.

E¥ TOC-L Sample Table Editor

File View Tools Options Help

Calibration Curve
it

E‘
g

200ppm+20ppm_TN cal
2020_03_061C Cal 10.cal
2020_03_06IC Cal 100.cal
2020_03_06 IC Cal 1000.cal
2020_03_06 TC Cal 10.cal
2020_03_06 TC Cal 100.cal
2020_03_06 TC Cal 1000.cal
DGhDFh.cal

Epicore NPOC cal

IC cal curve cal

) o S R

LOW LEVEL TH.cal
NPOC CAL CUR!

WE_EXSPARGE cal
2| NPOC example curve cal
i

example cal
SSM_IC_Jan_2020.cal

[ SR

Calibration Curve Wizard (Page &) Additional Settings

[v Use default settings

Min. integration time:
00:00 = [0:0 - 20:0 min]

Mazx. integration time:

04:50 = [2:0 - 20:0 min]

[v¥ Comelation Coeff. Check

Failure Action (1st ime): ™ Continue

2 Failure Action (2nd time): ' Continue

Lower Limit;  [0.99%

" Stop  { Repeat

" Stop

[0.0000 - 1.0000]

Set additional parameters

< Back

Finish Cancel
| Fnsh  fl  Cancel |

SSM_TC _July_2019.cal
TH CAL CURVE_EXSPARGE.cal
TOC Validation _Day 1PQ _ 0.1_1 n|1g perL C|L
1 3
Hso Ace. [Glve | dcm | oo ] Return to Table of Contents

. Section 717 . 63
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Creating a Method

1. Push the ‘Method’ button to show the 3. Select the correct hardware
list of saved methods. configuration.
2. Push the ‘New’ button. 4. Select ‘Next’

Method Wizard (Page 1) System Information

3 ISy:tm [TOC-LCPH

User: [System Admistrator

Date of Creation: |4/24/2020 11:21:34 AM

Comment
2%l
~

Sdsa.. | A cal Ig[]u:...'ﬂ]‘cﬂn Esch

Enterthe system information for the method

4

e

Section 1 19. 69
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Creating a Method

1. Select the type of measurement to be
performed. Note that multiple
measurements can be selected in a
method. In this example we will select
TOC which will prompt the instrument
to perform both TC and IC
measurement and then calculate TOC
by the difference in TC and IC
measurements. TOC=TC - IC.

2. Give the method a unigue name.

3. Select ‘Next'.

Method Wizard (Page 2) Analysis Information *

Analysis: |TC ﬂ

Default Sample Mame: |[IC

Default Sample 10: | ToC

Manual Dilution: [NPOC/TN W

Mo. of Deteminations: 1 i|

File Mame: |e:~:am|:|le method 2

Enter the analysis type, the default sample name and I, and the dilution factor for the method

. Section 2/ 9- 70
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Creating a Method

1. Push the ‘..." button to select the curve for TC analysis.

2. Select the TC curve to be used for analysis.

3. Push ‘Open’ to select the curve and insert in ‘Calibration Curve 1’

4. Push ‘Next’

Analysis: TC

Calibration Curve 1:

|C:'-.TOC—L'-.CaICur\tes'-.TC Example Curve cal D ’I

Calibration Curve 2:

Calibration Curve 3:

]

Select the calibration curves to be used in this method

4

< Back Neat »

Cancel |

. Section 3/ 9-

Open v
Look ir: CATOC-LACalCurves I:I
Mame - Size | Tupe A

ml[ﬁ cal curve.cal

ml[ﬁ example curve. cal

Low LEVEL TH.cal

L)_ﬂ MWPOC CAL CURVE_EXSPARGE.cal
m MWPOC example curve.cal

Ej MPOC example.cal

[ s5M_Ic_Jan_2020.cal

#ssM_TC uly_20139.cal
C Example C al # 2
TH CaL CURVE_EXSPARGE.cal
LﬂTDE Walidation _Day1 PO _ 0.1_1 mgper L Curvecal
<

225KR
218 KR
251 KRB
236 KRB
212K

2
3 =]

CAL File
CAL File
CAL File
CAL File
CAL File
CAL File
CAL File
CAL File
CAL File
CAL File
CAL File

>

File narne: |TC Example Curve.cal
Files of type: |Cal_ Curve Settings [*.cal] j Cancel
Item | Cottent |
System TOC-LCPH
Usger System Adminiztrator
Creation Date 2020/04/24 11:50
Analysiz Tupe TC
Sample Mame Untitled
Sample ID Untitled
Conc 50.00mg/L [4Point[s])
Zero Shift Yes
Comment
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Creating a Method

Confirm the conditions for the TC analysis.
Note that these conditions were pulled in
from the calibration curve selected but can
be changed if needed.

Check the box next to ‘Correction of inj.
Vol’ or ‘Correction of dilution’ if you wish to
have the instrument auto-dilute or lower
injection volume for sample that are over
the range of the calibration curve.

N
Method Wizard (Page 4) Injection Pararmeters >
Analysis: TC
Lnits: :" Expected Conc. Range
Injection Violume: 50 fui] 50.00

Mo. of Injections: 2_|::| / 3_|::| [1- 20

5D Max: 0.1000 [0 - 9999]
CV Max: 200 [0-100 %]

Mao. of Washes: 2_%'
Auto Dilution: 1_%'

Acid Addition: D.DEl: [0.0- 2005
Auto. Comection of inj. Val. and dilution
[ Comection of inj. Val

v Muttiple

Iniections [ [~ Comection of dilution

Define the injection parameters for the analysis

< Back | Mext = | Cancel

.Section 4/9- 72
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Creating a Method

Confirm the peak time parameters for
the TC analysis.

Note that defaults settings are OK for
99% of analysis.

Select ‘Next’' to move on and set the
parameters for the IC measurement.

Method Wizard (Page 3) Peak Time Parameters ot
Analysie; TC
v Lse default settings
Min. integration time:
00:00 = [0:0- 20:0 min]
Max . integration time:
04:50 —  [2:0- 20:0 min]
Set the integration limits for the injections
< Back Mext = Cancel
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Creating a Method

1. Push the ‘..." button to select the curve for IC analysis.

2. Select the IC curve to be used for analysis.

3. Push ‘Open’ to select the curve and insert in ‘Calibration Curve 1’

4. Push ‘Next’

Analysis: IC

Calibration Curve 1:

|C:'-.TOC-L'-.CaICurves'-.IC example curve.cal I I

Calibration Curve 2:
Calibration Curve 3:

Select the calibration curves to be used in this method

< Back Mext =

Cancel |

. Section 6/ 9-

\\\

Open *
Ll i CATOCMCalCurves E|
Mame Size | Type A

Izj 200ppm+20pprn_TH.cal 2EBE KB CAL File
Izj 2020_03_081C Cal 10.cal 230KE CALFils
Izﬂ 2020_03_061C Cal 100.cal 224 KB CALFile
IZﬂ 2020_03_06IC Cal 1000.cal 224 KB CALFile
IZﬂ 2020_03_06 TC Cal 10.cal 230KE CALFile
Izﬂ 2020_03_06 TC Cal 100.cal 224FKE CALFile
Izﬂ 2020_03_06 TC Cal 1000.cal 224KE CaLFile
Izﬂ DGhOFh.cal 191 KE CaLFile
Izﬂ Epicore MPOC. cal 235kB  Cal File
Izﬂ IC cal curve.cal 225KE  CALFile

[ example curve.ca « 218KB  CALFile

< >

File name: |IE example curve. cal I
|

Files of type: |Cal. Curve Settings [*.cal) j Cancel

Item | Content |

System TOC-LCPH

Uzer Swyztem Adrninistratar

Creation Date 2020/04/24 11:51

Analyziz Type IC

Sample Mame Untitled

Sample 1D Untitled

Conc 50.00mg/L [4Point[z])

Zera Shift Yes

Comment
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Creating a Method

Method Wizard (Page 4) Injection Pararmeters

Confirm the conditions for the IC
analysis. Note that these conditions
were pulled in from the calibration
curve selected but can be changed
If needed.

Check the box next to ‘Correction of
inj. Vol or ‘Correction of dilution’ if
you wish to have the instrument
auto-dilute or lower injection volume
for sample that are over the range of
the calibration curve.

Analysis: IC
Units: |_* Expected Conc. Range
Injection Volume: 50 ul) 50.00
Mo. of Injections: 2_|::| 4 3_|::| [1-20]

5D Max: 01000 [0 - 9559]
CV Max: 200 [0-100%)

Mo. of Washes: 2_%'
Auto Dilution: 1_%'

Auto. Comection of inj. Val. and dilution
[ Comection of inj. Yol

[w Multiple [~ Comection of dilution

Iniections

Define the injection parameters for the anatysis

< Back Mext = Cancel

. Section 7 / 9-
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Creating a Method

Confirm the peak time parameters
for the IC analysis.

Note that the default parameters
are OK for 99% of analysis.

Method Wizard (Page 3) Peak Tirne Parameters o

Analysis: IC

v Use default settings
Min. irtegration time:

00:00 = [0:0 - 20:0 min]

Max . integration time:

03:30 — [2:0- 20:0min]

Set the integration limits for the injections

< Back | Mext = | Cancel
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Creating a Method

1. If this method is pharmaceutical testing select the appropriate test otherwise

select ‘None’

2. Push ‘Finish’ to save the method to the list of Methods.

Method Wizard(Page &) Pharmaceutical water testing

Phamaceutical water testing
1 * MNone

~
~

" JP recovery rate test

" JP TOC test

sl

@ Return to Table of Contents

Phamaceutical water testing

+ﬂ] New m

I NPOC-TN met
I NPOC met
A TCmet

1] dbzdnzdgnzdgnzcdan.met
T erampe method et «
MUY test TH.met

. Section9/9 .
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Creating Control Samples

Hwh e

Push the ‘Control Samples’ button to show the list of control samples
Push the ‘New’ button to create a new control sample

Select the correct hardware configuration from the drop down list
Press ‘Next’

1
Hsa. [ [Aca... | glwe.. | s con... @

=lx|
~

Enter system infomation for the control sample:

4

-

[ o

H o Type here to search

Section1/13 -
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Creating Control Samples

1. Select ‘Control Sample’

1 + Cortrol Sample

(" Control Chart Sample

2. Give the control sample a unique
name

3. Press ‘Next’

Save the data in a control sample template

] I—

Select the control sample type

<Back || MNet> | Cancel |

-Section 2/13 . 79
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Creating Control Samples

Create the sample by using parameters from:

" Method

| [

‘ (% Calibration Curve

|C:'-.TOC-L'-.CaICur\-'es'-.NPOC example curve.cai I 2

" Edit parameters manually

Skip remaining wizard pages and use measurement
parameters from the source

Enter the parameter source for the sample

5

< Back MNext =

Cancel

1. A control sample can be analyzed using either a
method file or calibration curve file.
example a calibration curve file will be used

2. Push the “..." button to open the list of calibration

curves

3. Select the calibration curve to be used

4. Push ‘Open’ to select the calibration curve

5. Push ‘Next’

In This

-Section 3/13 .

Open *
Lk iz CATOCLACalCurves []
Mame Sizel Type -
m 20200306 TC Cal 1000.cal 224KB CALFile
Z]DGHDFh cal 191 KB CALFile
Lﬂ Epicore NPOC.cal 235KB CALFie
Lﬂ IC cal curve.cal 225KB CALFile
I‘zﬂ IC example curve.cal 218KB CALFile
Lo LEVEL TH.cal 251 KB CALFile
[ZNPOC CAL CURVE_EXSPARGE c. 236KB CALFile
NPOC example curve.cal « 3 212KB CALFie
MPOC example.cal 204 KB CAL File
(] 55M_IC_Jan_2020.cal 232KB  CALFile

[ 5sM_TC July_2019.cal
£

227 KB CALFile

4 >

File rame: |NF'DEI example curve.cal I DHen I
Files of type: |Cal. Curve Settings [*.cal] j %

Item | Cantent |

Syztem TOC-LCPH

User Syztem Adminiztrator

Creation Date 2020/04/24 10:47

Analyziz Type MFOC

Sample Mame Untitled

Sample 1D Untitled

Conc 5.000mgAL [3Paint[z])

Zero Shift Yes

Cornment

30




[ SHIMADZU \

Creating Control Samples

. . . Control Sample Wizard (Page 4) Analysis Parameters >
1. Confirm that the conditions on this

page are correct. Analysis: [NPOC |

2 Default Sample Mame: 3 ppm NPOC Control

Default Sample 10: |U|'|tﬁ|ﬂd

2. Give the control sample a unique
default sample name which will

appear when the control sample is 3
inserted into a sample table.

3. If there is a manual dilution being
performed on the samples select the

appropriate dilution rate. Caiiration Curve 1:
CATOC-LMCalCurves \WPOC example curve cal

4. Press ‘Next’

Enter the analysis parameters

< Back Mext = Cancel
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Creating Control Samples

Conf”'m the Cond|t|0n for anaIyS|S Contrel Sample Wizard (Page 3) Injection Parameters
Analysis: | NPOC Expected Conc. Range
note: the parameters that appear on o | o 0
this page are the ones selected in the injection Volume: 81
calibration curve or method file being No. of Injections: | 2= ; [ 3= [1-20]
used. SDMax: | 01000 pp-9999]
CV Max: 200 10-100%]

PreSS ‘Next’ Mo of Washes: Eg

Auto Dilution: 1i|

Sparge Gas Flow: EDLI [50 - 200 mL/min]

Sparge Time: |01:30 == [0 - 20 min]
Acid Addition: 1.53: [0.0-20.0%]

[+ Multiple Injections [

Enter the injection parameters

< Back Mext = Cancel

-Section 5/13 . 82
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Creating Control Samples

Confirm the Peak Time Parameters

Note: the default parameters will be
OK for 99% of analysis.

Press ‘Next’

Control Sample Wizard (Page &) Peak Time Parameters

Analysis: MPQC

v Lze default settings
Min. integration time:

00:00 — [0:0- 20:0 min]

Max. integration time:

0450 = [2:0-20:0 min]

Enter the integration limits

< Back

Mext =

Cancel

-Section 6/13 .
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Creating Control Samples

Control samples can be set-up many different ways

1.

2.

Percent recovery of the control sample or percent
recovery of a spiked sample

Mean value of the measured concentration of the
control sample

Blind value area counts of the measured control
sample

Spanwidth of the measured control sample
concentration

This is where the accepted criteria is entered for each
control checking type

This is where you have the option to ignore the zero
shift of the calibration curve when calculating the
controls. This should be selected if the control sample
IS prepped in the same water as the calibration curve
standards. If the control sample is prepped in different
water than the calibration curve standards then do not
check this box

This is where you can select actions to be performed

Control Sarmple Wizard (Page 7) Control Checking

Control Checking type

1 " Recovery (%)
o
2 * Mean Value (Concentration)

Original Conc : 0.000
Spiked Conc : 0.000
3 © Bind Value (Area)

4 (" Spanwidth (Concentration)

Max. Dev. 000 %  Lowlmt: 0000 Up Lmt:| 0.000

6 [ lgnore Zero Shift of Cal. Curve in Conc. Caluculation

Failure Action
Action when the failure event occurs the first time:

|C0rrtinue (notify) ﬂ
Action when the failure event occurs the second time:

|C0rrtinue (notify) ﬂ

Select items to monitor, their imit values and appropriate actions.

< Back | Finish |

Cancel

upon the failure of a control sample
-Section 7113 .
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Creating Control Samples

Recovery %

ontrol Checking type
Select this control checking type to calclulate the % recovery a oo el
control sample or check ‘Spiked’ to calculate the % recovery of o
the amount spiked into sample. e llwwl; [
Alc(‘t:i:-nm:::n‘;:t:)ailure evert occurs the first time: j
Enter the correct concentration of the control sample or the e —-

amount spiked into the sample.

Select items to monitor, their limit values and appropriate actions

Enter the correct acceptance criteria for the analysis. In the
top example, a control sample that is measured between 90%- - e e
110% of 5 ppm would pass. In the bottom example, a recovery » oo Corentn
of 85%-115% of the 1 ppm spiked into the sample would pass. € B Ve e

F Sn::.w[;j:. Tmcemmn; Low Lmt.o| 85.000  Up. Lmt.: [115.000 ff
Note: when ‘Spiked’ is selected when you insert the control into % lore Zeo S of ClCrve i o Cobction
the sample table, two lines in the table will be entered. The s it ke evert o et e
first line is for the un-spiked sample and the second line is for T
the spiked sample. The result of the sample spike is calculated et =]
as the difference between these two values.

- Section 8 /13 . < Back Firich Cancel | 85
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Creating Control Samples

Mean Value Concentration

Select this control checking type to
determine a passing control sample using a
measured concentration.

In this example, a 5 ppm control is used and
the acceptance criteria is a measured
concentration between 4 an 6 ppm.

-Section 9/13 .

Control Sample Wizard (Page 7) Control Checking *
Cortrol Checking type
l:"" 1 nnn
e Criginal Conc : 5.000
r
* Mean Value (Concertration) Spiked Conc : 1.000
" Blind Value {Area)
(" Spanwidth (Concentration)
Max. Dew.r.l 000 % ® Lowlmt:| 4000  Up Lmt:| 6.000
[v lgnore Zero Shift of Cal. Curve in Conc. Caluculation
Failure Action
Action when the failure event occurs the first time:
|C|:|r|tinue (notify) ﬂ
Action when the failure event occurs the second time:
|Cu:ur|tinue (notify) ﬂ
Select items to monitor, their limit walues and appropriate actions.
< Back | Finizh | Cancel
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Creating Control Samples

Blind Value of Area

Select this control checking type to
calculate the control sample based on area
count response of the sample.

In this example the acceptance criteria for
the control sample is an area count
response between 25 and 35 area counts.

Cortrol Checking type

l:H- % M
EELET Criginal Cong : 5.000

-
" Mean Value (Concentration)

* Blind Value {Area)

(" Spanwidth (Concentration)
Max. Dev. 000 % Mowlmt:| 22000  Up. Lmt. | 35.000

v lgnore Zero Shift of Cal. Curve in Conc. Caluculation

Failure Action
Action when the failure event occurs the first time:
|Cu:-ntinue (notify) j
Action when the failure event occurs the second time:
|C|:|r|tinue (notify) ﬂ

Select tems to monitor, their limit values and appropriate actions.

< Back Finish

Cancel

-Section 10/13 .
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SpanW|dth Of ContrOI COH Centl’atIOn Control Sample Wizard (Page 7) Control Checking
Control Checking type
Use this control checking type to calculate " Recovery (%) Original Conc: [ 5000
the control sample based on the maximum a Spiked Conc [ 7000
deviation of replicate injections + Mean Vaue (Concenteton) R
" Blind Value (Area)
» {* Spanwidth {Concentration)
In this example the acceptance criteria is Low Lmt..[ 25000 Up.Lmt: [ 25.000
replicate ContrOI Sample injeCtionS that dO I+ Ignore Zero Shift of Cal. Curve in Cone. Caluculation

not deviate between 5%.

Failure Action
Action when the failure event occurs the first time:
|C|:|r|tinue (notify) j
Action when the failure event occurs the second time:
|C|:|r|tinue (notify) j

Select tems to manitor, their limit values and appropriate actions.

< Back | Finish |

Cancel

-Section 11/13 .
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Creating Control Samples

Selecting actions for control failures

Select the desired actions for first time failure of a control
sample.

If applicable based on the action selected for the first failed
control sample, select the actions for a second failure of the
control sample.

Control Sample Wizard (Page 7) Control Checking X

Control Checking type

@ Recovery (%) Criginal Conc : 5.000

[~ Spiked
" Mean Value ({Concentration) Spiked Conc : 1.000

" Blind Value (Area)

" Spanwidth (Concentration)

Max Dev 500 % LowLmt:| 90.000  Up. Lmt: [110.000

¥ lgnore Zero Shift of Cal. Curve in Conc. Caluculation

ailure Action
Action when the failure event occurs the first time:

|Cnrrlir|ue {notify) j
| Continue (notify)

Stop {whole sample run)

Repeat {from last cortrol or calibration)

Recalibrate and Repeat

Select items to monitor, their limit values and appropriate actions

< Back Firiish | Cancel

Control Sample Wizard (Page 7) Control Checking >

Control Checking type

' Recovery (%) Original Conc : 5.000

™ Spiked
" Mean Value (Concentration) Spiked Conc : 1.000

" Blind Value (Area)

" Spanwidth (Concentration)

Max. Dev. 500 % Low Lmt.:| S0.000 Up. Lmt.: |110.000

¥ lgnore Zero Shift of Cal. Curve in Conc. Caluculation

Failure Action
Action when the failure evert occurs the first time:
|Currtir|ue {notify) j
Action when the failure evert occurs the second time:
|Cominue {notify) j

Continue (noti
Stop (whole sample run)

Select tems to monitor, their limit values and appropriate actions

< Back | Finish Cancel |
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Creating Control Samples

Select ‘Finish’ to save the control sample template to the list of control

samples.

Control Sample Wizard (Page 7) Control Checking

Control Checking type
L H'Ej:ovew (%) Original Cong : 5.000
" Mean Value [Concentration) Spiked Cone : 1.000
" Blind Value (Area)
{* Spanwidth ([Concentration)

[¥ lgnore Zero Shift of Cal. Curve in Conc. Caluculation

Failure Action
Action when the failure event occurs the first time:

|C|:|r|tinue (notify) j

Action when the failure event occurs the second time:

|C|:|r|tinue (notify) j

Select items to monitor, their limit values and appropriate actions.

< Back | Cancel

2=l

Cantral Sample

T‘;',li‘New m

ﬂi‘ 100 ppm TN tpl

I 50 ppm TN el
‘Jj‘ Example Control tpl «

Hsa. | [Acal.. | ZiMe.. con..

Return to Table of Contents

-Section13113 .
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Creating a Schedule

1. Push the ‘Schedule’ E TOC-L Sample Table Editor - [2020_04_27 001.thx [Sample Table - TOC-LCPH]
button tO ShOW the ||St SdFile Edit View Insert Instrument Tools Options Window Help
of saved schedules.

1 b - T T /Y]]
2 . P U S h th e N eW b U tto n 2 m Type Analysis Sample Name Sample 1D Origin
1 Standard NPOC Untitled Untitled MPOC example curve cal
to Create a’ n eW B testise 2‘ Unknown MPOC zample 1 1111 MNPOC example curve cal
3 Unknown NPOC sample 2 1mz2 MNPOC example curve cal
SC h e d u I e " 4 Unknown MNPOC sampls 3 1113 MNPOC example curve cal
B Unknown MPOC sample 4 1114 MPOC example curve cal
[ Unknown NPOC _:sample 1115 MNPOC example curve cal
H o Unknown NPOC | Select H/W Settings 3 X |6 NPOC example curve cal
3. Use the drop down list
. 8" Unki NPOC 7 NPOC I cal
t I t th p t 9 U:k:::: Npac [lf Sstem: 3 NPOC :::;: S::: Z:|
0 Se ec e CO rreC o Unknown MPOC ITD[;.LCPH ;I 9 MNPOC example curve cal
1 Unknown NPOC MNPOC example curve cal
hardware 2 Contral Npoc | Table Type: itied Example Control tpl
configuration E = =
14
g 15 Comment :
16
17
18
1 19
I-l 20
P Sa.. ] Eﬂ cal.... ] &ﬂ Me... ] ﬂi‘ Cun...l E sch... 3
22
1 23 oK I Cancel
24
25

91
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Creating a Schedule

A schedule 1s a stored file which contains measurement parameters for multiple samples,
including the specified sequence of analyses. The saved content of the file can be called up
as desired, and loaded 1nto a sample table.

Note:

Analysis based on the information in a schedule 1s conducted by loading the
information into a sample table. Analysis cannot be conducted using the schedule
tile alone.

@1 TOC-L Sample Table Editor - [Untitled .tk [Schedule file - TOC-LCPH]]

FEile Edit View Insert Instrument Toels Options Window Help

M New = Open [E save £ Print ) Q, Preview _

-]l
E New m Type Analysiz Sample Name Sample |D Origin Vial
1 Standard MNPOC Untitled Untitled NPOC example curve cal 1.2.3

Eﬂ 200ppm=20ppm_TH.cal = 2 Unknown NPOC lake water 1 NPOC example curve.cal 4
|2ﬂ 2020.03 08 IC Cal 10.cal 3 Unknown MNPOC lake water 2 NPOC example curve cal 5
Eﬂ 202003 08 1C Cal 100.cal 4 Unknown NPOC lake water 3 NPOC example curve.cal 6
|Zﬂ 2020 03 08 [C Cal 1000.cal 5 Unknown MNPOC lake water 4 NPOC example curve cal 7
E iﬂ:ﬁ:ﬁ E E:: 13;:; j Control NPOC 5 ppm NPOC control Untitled Example Cortrol tp 8
(] 2020_03_06 TC Cal 1000.cal
{4 DGhDFh.cal 8
(] Epicors NPOC cal El
|2ﬂ IC cal curve cal 10
|2ﬂ IC example curve cal il
4] LOW LEVEL TN.cal — 12
|2ﬂ NPOC CAL CURVE_EXSPARGE cal E
|2ﬂ MNPOC example curve cal LY
|2ﬂ MPOC example cal 15
4 SSM_IC_Jan_2020.cal 16
] SSM_TC_July_2019.cal Ll
|2ﬂ TC Example Curve cal - B

4 | I Ll_‘ 19

p Sa... Eﬂcal.... I‘&ﬂ Me... J gji‘ Con... I ESch... I ;?

I e
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Creating a Schedule

To save the schedule, push
‘Save’.

Give the file a unique name.

Push ‘Save’

@ TOC-L Sample Table Editor - [Untitled.tix [Schedule file - TOC-LCPH]]

Ffile Edit View Insert Instrument Teols Options Window Help

[F Save

[ New [ Open &5 Print . Q, Preview .

E New m Type Analysis Sample Mame Sample 1D Crigin
1 St Save As X |PC example curve cal 1.2.3
= testtse 2 Ul OC example curve cal 4
3 Unl  Savein: IC:\TDC-L\Schadule l:l 0OC example curve cal 5
4 Uil 0OC example curve cal [
5 Ui |M - | Size | Type | Diate Modified OC example curve cal 7
6 I E testtsc TABKBE TSCFile 1040242019 09.06 Example Control tpl Iy
7
3
9
10
1l
12
13
14
15
16 < 2 3 >
17
18 File name iE><AMPLE SCHEDULE| I l s
123 Files of type: ISchedu\e file [%tsc) j Cancel
F Sa... J Ld Cal.... I &ﬂ Me... I ftcon... [=]sch.. I— 2
% Item | Catent |
=lx 3
24
25
26
27
28
23
30
3
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Creating a Schedule

A schedule file can then be inserted into a sample table. Schedule files are useful for labs where the

same samples are run often.

@ TOC-L Sample Table Editor - [Untitled.tlx [Sample Table - TOC-LCPH]]

Ffile Edit View Insert Instrument Teols Options Window Help

[ New = open  |[Elsave  |[E:bPrint (O Preview
2l xl

=2 New m

[E] EXAMPLE SCHEDULEtsc
=] testtse

Gdsa.. | [Acal. | gfiwe. | gitcon. [ sch.. I-

Type Analysis Sample Name Sample 1D Qrigin

Standard NPOC Untitled Untitled MPOC example curve cal

Unknown MPOC lake water 1 MPOC example curve cal

Unknown MPOC lake water 2 MPOC example curve.cal

Unknown MNPOC lake water 3 MPOC example curve. cal

Unknown NPOC lake water 4 MPOC example curve cal

Control NPOC 5 ppm NPOC control Untitled Example Control tpl
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Return to Table of Contents
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Creating a Sample Table

W=

Push the ‘Sample Table’ button to show the list of saved sample tables.
Push the ‘New’ button to open a new table

Select the correct hardware configuration from the drop down list
Press ‘OK’

W) H/W Settings.
i 2015_05_05_0021x
[ 2020_02_27 0011k

= znzn,us,ns:ne« cal std check the

Section1/14 .
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Creating a Sample Table

Push the ‘Calibration Curve’ button to display the saved calibration curves and drag
and drop the desired Calibration curve into the sample table

@ TOC-L Sample Table Editor - [Untitled.tlx [Sample Table - TOC-LCPH]]

EJFile Edit View Insert Instrument Teols Options Window Help

[M New [ Open B save £ Print | Q Preview

Untitled / Unkitled
Calibration Curve

4 o | [ L Lo Jooein] o | con | e o | s L]
= 1 Standard NPOC Urtitled Untitled MPOC exam Defined
[2] 2020_03_06 TC Cal 1000.cal ] B
[4] DGhDFh.cal 3
(] Epicors NPOC cal 2 ¢
IZ:j IC cal curve cal
Izj IC example curve cal g I
[ LOW LEVEL TN.cal
IZ] MPOC CAL CURVE_EXSPARGE.cal X
IZ:j NPOC example cuwe.cal# =
IZ:j MPOC example.cal 0
4 55M_IC_Jan_2020.cal =
4 55M_TC_July_2019.cal -
Izﬂ TC Example Curve.cal 3
Ej TM CAL CURVE_EXSPARGE cal 1
IZ:j TOC Validation _Day 1PGQ _ 0.1_T1mgperlL C 5
IZ] TOC Validation_Day 1 PQ_1_10mg per L Curve 6
~ P v
) 18
] sfbhsf cal -
| =
20
] 1 Me.. J I con... I & sch... I 51
2

- Section 2/ 14 -
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Creating a Sample Table

Highlight the next row in the table and right click on the mouse. From the drop

down list select ‘Insert — Sample

@ TOC-L Sample Table Editor - [Untitled thx [Sample Table - TOC-LCPHI]

EJEiIe Edit View Insert Ipstrument Tools Options Window Help

M New = Open [Al save £k Print . CQ, Preview _
2| %

ENEW m

«|

[ 2020_03_06 TC Cal 1000.cal ]
[#] DGhDFh.cal

(4 Epicore NPOC cal

[#] 1C cal curve cal

IZ:] IC example curve cal

[#] Low LEVEL TNcal

IZ:] NPOC CAL CURVE_EXSPARGE cal

tﬂ NPOC example curve cal

E] NPOC example cal

4 s5M_IC_Jan_2020cal

[ 55M_TC uly_2013.cal

b}_!] TC Example Curve cal

E] TH CAL CURVE_EXSPARGE.cal

b}_!] TOC Validation _Day 1TPQ _ 0.1_T1mgperlL C
E] TOC Validation_Day 1 PQ_1_10mg per L Curve
b}_!] gnevrvavn.cal

[#] name.cal

(4] sfbhsf cal

s

S sa.. [Acal. |ﬂ|] Me... Iﬂi‘CDn... IESch... I

Type Analysis

Sample Nam | Sample 1D

Crigin

Result

Notes

Status

Date / Time

Vial

.h.|f.|im

in

-|.I|r‘h

Standard

NPOC

Measurement Settings

Cut

Copy

Paste
Delete Row

Recalculate

Clear Measured Data

Insert - Sample
Insert - Multiple Samples
Insert - Calibration Curve

Insert - Control Sample

¢ Untitled

¢ Untitled

NPOC exam

Defined

0.0.0

Ctrl+X

Ctrl+C

Ctrl+V

IS S]] B S e S = BN BN PP

- Section 3/ 14 -
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Creating a Sample Table

1. Select to either run your sample using a method or a
Create the sample by using parameters from Cal i b rati O n C u rve .

" Method

1 | L] 2. Push the ‘..." button to open the list of methods or

{+ Calibration Curve

|C:'-.TOC-L'.CaICurves'-NPOC example curve.ca D 2 Cal i b rati O n Cu rVeS .
(" Edt parameters mamualy 3. Select the desired method or calibration curve.

Skip remaining wizard pages and use measurement

r parameters from the source 4 P u S h 1 O pe n H
" Open %
Look in: CATOCLACalCurves l:l

‘N ’ Mame = | Size | Type A
Enter the parameter source forthe sample 5 " P u S h eXt m 2020 03_06 TC Cal 100.cal 224KB CALFile
5 []2020_03_06 TC Cal 1000.cal 224KB  CAL File
% DGhDFh.cal 191 KB CaL File
= | Epicare NPOC.cal 235 KB CAL File
o & Lﬂ IC cal curve.cal 225KB  CAL File
Lﬂ IC example curve.cal 218KB  CALFile
[ZLow LEVEL TH.cal 251KB  CAL File
[ZINPOC CAL CURVE_EXSPARGE.c 236KB  CAL File
NPOL sxampl Al b 3 212KB CALFile
MNPOC example.cal 2.04 KB CAL File
L/_{_] S5M_IC_Jan_2020.cal 232KE CALFie
£ >

File name: |NF‘DE example curve cal 4 I Open '
Files of lype: |Cal_ Curve Settings [*.cal) j Cancel

Item | Content |
Spstem TOC-LCPH

User System Administrator

Creation Date 2020/04/2410:47

Analysis Type NPOC

Sample Mame Untitled

Sample ID Untitled

Conc 5.000mg L [3Foint{s])

Zero Shift Yes

Comment

- Section 4/ 14
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Creating a Sample Table

1. Give the sample a name
2. Give the sample an ID

3. If there was a manual dilution
performed to the sample prior to
running it on the TOC enter that
factor here.

4. If you wish to perform the sample
measurement more than once and
then average those results together,
enter that number here.

5. Press ‘Next'.

- Sample Wizard (Page 2] - Analysis Information >

Analysis: |NPOC ~]

1 Default Sample Name: |samp|e 1

2 Default Sample 1D |'|'I11

3 Manual Dilution: 1.000
4 Mo. of Deteminations: lﬁil

Enter the analysis type, the default sample name and |0, and the dilution factor for the method

< Back Cancel

Section 5/ 14 -
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Creating a Sample Table

make sure the correct calibration curve is listed in
‘Calibration Curve 1’. Additional calibration curves can
be added to positions 2 or 3 if desired.

Sample Wizard (Page 3) - Calibration Curve X

Analysis: NPOC

Calibration Curve 1:
» MTOC-LVCalCurves \NPOC example

Calibration Curve 2:

| =

Calibration Curve 3:

| [ ]

Select the calibration curves to be used in this method

< Back Next = Cancel

The autematic selection process ocows on a measurement-by-measurement basis,
Measurement values are always caleulated first using Calibration Curve 1. The TOC-
Confrol L software then evaluates the result, applies the optimum calibration cwrve, and
recalculates the value 1f necessary. The cahbration curve with a concentration range that 1s
greater than and closest to the measured value 15 used. Examples are shown below:

(1} If the measured value 15 less than the concentration of Calibration Curve 1 and greater
than the concenfration of Calibration Curve 2 and Calibration Carve 3, Calibration
Curve | 15 used.

Cone. of Calibration Curve 1 = Measured Value = Cone. of Calibration Curves 2 and
3=
Calibration Curve 1 15 used

(2} If the measured value 15 less than the concentrations of Cahibration Curve 1 and
Calibration Curve 2, and 1f the concentration of Calibration Curve 2 15 less than that of
Calibration Curve 1, Cahbration Curve 2 15 used.

Cone. of Calibration Curve 1 = Cone. of Calibration Curve 2 = Measured Value —
Calibration Curve 2 15 used

(3} If three calibration curves are specified, the cahbration curve that 15 greater than and
closzest to the measured value 15 used.
Conc. of Cabibration Cuwrve 1 = Cone. of Calibration Curve 3 = Measured Value =
Cone. of Cabibration Curve 2 —
Calibration Curve 3 15 used

{4y If the measured value 15 greater than the concentration of all curves and the
concentration of Calibration Curve 1 15 greater than the concentration of Calibration
Crurves 2 and 3, Calibration Curve 115 used.

Measured Value = Cone. of Cabibration Carve 1 = Conce. of Calibration Curve 2 =
Cone. of Calibration Curve 3 —
Calibranon Curve 1 15 used

Noie: By setting the concentration ratio between calibration curves to a factor of
approxamately 10, the automatic selechon fimetion can be effectively utihized for
analyses covenng a wide range of concentrations. For example, uze a
concentration of 10 mgL for Calibraton Curve 1, 100 mg/L for Calibration
Curve 2, and 1000 mg/L for Calibration Curve 3.

- Section 6/ 14 -
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Creating a Sample Table

Confirm that conditions in this window are
correct.

Parameters in this window are pulled in
from either the calibration curve or
method file selected.

It is possible to have the instrument
correct for samples over the range of the
calibration curve. Select ‘Correction of
inj. VoI’ to have the instrument lower the
Injection volume for over range samples
or ‘Correction of dilution’ to have the
iInstrument auto-dilute over range
samples.

Sample Wizard (Page 4) - Injection Parameters

Analysis: | MWPOC
Units: | =| magsL

Injection Volume: 81 ul]

Expected Conc. Range

500
Mo. of Injections: @ ! @ [1-20]
SDMax: [ 01000 [0- 9889
CVMax:| 200 [0-100%]
No. of Washes: m
Auto Dilution: lﬁ;l
Sparge Gas Flow: 805 [50 - 200 mL/min]
Sparge Time: lm [0~ 20 min]
Acid Addttion: | 1.5~ [0.0 - 20.0%

Auto. Comection of inj. Vol. and dilution

[ Comection of inj. Yal

v Multiple

Inisctions [ [ Comection of dilution

Define the injection parameters for the analysis

< Back Mext =

Cancel

- Section 7/ 14 -
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Creating a Sample Table

Confirm the Peak Time Parameters

Note: the default parameters will be | Analysis: | NPOC
OK for 99% of analysis. |

v Use default settings

Press ‘Next’

Min. irntegration time:

00:00 = [0:0- 20:0 min]

Max. integration time:

|

04:50 —  [2:0- 20:0 min]

Set the integration limits for the injections

< Back Mext = Cancel

Section 8/ 14 -
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Creating a Sample Table

If the sample entered is following
pharmaceutical water testing
guidelines select the appropriate
protocol to follow. For all other
analysis check ‘None’

Press ‘Finish’ to save the sample to
the sample table.

Sample Wizard (Page €) - USP/EP

Phamacewutical water testing

* MNone

" |USP/EP system suitability test

" USP/EP TOC test

7 JP TOC test

Phamacewutical water testing

< Back | Finish |

Cancel

- Section 9/ 14 -
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Creating a Sample Table

The sample should now appear in the table.

@ TOC-L 5ample Table Editor - [Untitled.thx [Sample Table - TOC-LCPH]]

FEiIe Edit View |Insert Instrument Tools Options Window Help

[ New [~ open [ save £ Print | Q Preview _
B

Calibration Curve
E New l‘f Tvpe Analysis Sample Mam | Sample 1D Origin Result Motes Status Date / Time Vial

Standard MPOC Untitled Untitled NPOC exam Defined 0.0.0
Unknown NPOC sample 1 111 NPOC exam Defined 1]

[] 2020_03_06 TC Cal 1000.cal -
(4] DGhDFhcal

[#] Epicore NPOC cal

tﬂ IC cal curve cal

Lﬂ IZ example curve.cal

4] Low LEVEL TN.cal

Lﬂ MPOC CAL CURYE_EXSPARGE.cal
tﬂ NPOC example curve cal

Lﬂ MPOC example.cal

w o | ~|m ;| b |w|M|—

4 55M_IC_Jan_2020.cal 1?
(2] 55M_TC_July_2019.cal 3
tﬂ TC Example Curve cal m
Lﬂ TN CAL CURVE_EXSPARGE.cal 12
tﬂ TOC Validation _Day 1PQ _ 0.1_1mgperL C 5
Lﬂ TOC Validation_Day 1 PQ_1_10mg per L Curve %
E ancvrivrivn.cal = 7
A1 name.cal
(4] sbhsf cal - 18
1 s =
P 5a.. mcalm_ LJLH We. . I ﬂi‘CDn... I ESch... I 21

B
e

Section 10/ 14 -
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Creating a Sample Table

Add as many sample to the table as needed. Note that multiple samples can be added to

the table at once by selecting ‘Insert-Multiple Samples’

BE TOC-L Sample Table Editor - [2020_04_27_001.tkx [Sample Table - TOC-LCPH]]

j}-_]EiIe Edit View Insert Instrument Tools Options Window Help

[ New [ Open Bl save Eh Print | Q Preview
x|

@New m

@) HAW Settings o

& 2020_01_24_0011x -
| »

S 2020_04_27_ 0011k

& 2019_05_09_0021kx

B 2020_02_27_001 the

i 2020_03_09_new cal std check i -
Ad 112015014

S 033042001 1

I 02262001 tx

S 2020_02_25 0011k

& 2020_02_24_0011x

I 2020_02_21_001 the

fd DPD-2020_02_20_0011x

S 2020_01_07_Blank Check tlx

Jid 2020_02_12_TOC Validation PQ Day 1 Calibratic
& 2019_08_22_Blank only i

Jid 10 February 2020 Test Run 2tk

Jid 10 Feb 2020 Test 1 800microliter Injection the

. |
"~ Hsa.. I cal.. | gfime.. | fif¥con... | [Esch... |

Type Analysiz | Sample Nam | Sample ID Crigin Result MNotes Status Date / Time Wial
1 Standard NPOC Untitled Untitled NPOC exam Defined 0.0.0
z Unknown MNPOC sample 1 1n MNPOC exam Defined 0
3

4 Measurement Settings
_2 Cut Cirl+X
BE Copy Ctrl+C
8 Paste Ctrl+V
—9 Delete Row
|1
11 Recalculate
12 Clear Measured Data
13
14 Insert - Sample
£ Insert - Multiple Samples
_-If Insert - Calibration Curve
_‘Ié Insert - Control Sample
19
20
Py

. Section11 /14 -
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Creating a Sample Table

Push the ‘Control Sample’ button to show the list of saved control samples.

Drag and drop the appropriate control sample into the sample table.

@ TOC-L Sample Table Editor - [2020_04_27_001.thx [Sample Table - TOC-LCPH]]

E]Eile Edit View Insert Instrument Tools Options Window Help

™ New [ Open B save Eh Print .
2=

T New m

ﬂi‘ 100 ppm TH tpl
Lj* 50 ppm TNtpl
it Example Control tpl

EJ Sa.. ‘ L/_':] cal.... I aﬂ We... B0 Con... Sch...

Q, Preview

5 pprm MPOC contral # Urtitled

MPOC sample 10 1120 MPQOC exam

Defined

Type Analysizs | Sample Mam | Sample ID Crigin Result Notes Status Date / Time Vial
1 Standard NPOC Untitled Urtitled NPOC exam Defined 0.0.0
fe Unknown NPOC sample 1 11 NPOC exam Defined 0
¥ Unknown NPOC sample 2 maz2 NPQOC exam Defined
4 Unknown NPOC sample 3 170 MNPOC exam Defined
Ly Unknown MNPOC sample 4 1114 MPOC exam Defined
[ Unknown NPOC sample 5 11 NPOC exam Defined
7 Unknown MNPOC sample & 1116 MNPOC exam Defined
& Unknown NPOC sample 7 111 NPOC exam Defined
5 Unknown NPOC sample § 1118 NPQOC exam Defined
aliy Unknown NPOC sample 9 177 MNPOC exam Defined
11 Unknown Define:

- Section 12/ 14 -
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Creating a Sample Table

When finished entering all curves, samples, and
control standards are into the sample table,

Mot
Connected,/

h the “Birth ke” : -
push the “Birthday Cake” button " F@E

:VIE| Settings - X

1. Enter the correct the vial position on the
auto-sampler tray for each sample. You
can manually enter each number or double
click on the position in the diagram.

2. Use this to measure a sample ‘Off-Line’.
This refers to using the port 1 sampling line
for measurement instead of the auto-
sampler which is connected to port 2 of the
valve. Selecting ‘Off-Line’ will enter the vial
position as ‘0’. This can be useful for
samples like controls that may be run
multiple times throughout a run.

3. Press ‘OK

Sample Nam | Sample ID Attribute
Untitled Untitled 0.000mg/L

=
g
Y

Ex2 Ex3 | &

Unfitled Uniiled ™1 000ma/L

Untitled Untitled 5.000mag/L
sample 1 11 -

sample 3 1113
sample 4 1114
sample 5 1115
sample 6 11186 -
sample 7 1117 - 1
sample 8 1118 - L]
sample 9 1119

sample 10 1120 - V‘
Sppm NPOC ¢ Untitled Criginal

o HE-EHLS L HE SRR HE

ﬁ:‘a‘wmummhwm—t—n—ng

Vial: ’?_ Off-Line
a2

Section 13/ 14 -
<] 107




) sSHIMADZU

Creating a Sample Table

1. Press the ‘Save’ button to save
the sample table.

2. By default the file name will be
entered with date and time
stamp but it can be changed to
another unique name.

3. Press ‘Save’ to save it to the list
of sample tables.

Return to Table of Contents

@ TOC-L Sample Table Editor - [2020_04_27_001.the [Sample Table - TOC-LCPH]]

E]Ei\e Edit View Insert Instrument Tools Options Window Help

[ New [~ Open B save
4
T

5 ppm MPO

ol / Untitled

=

[ 2020_02_24_007 the

& 2020_02_21_001 the

[ DPD-2020_02_20_001tx

[ 2020_01_07_Blank Check tix

F 2020_02_12_TOC Validation PQ Day 1 Calibratic
[ 2019_08_22_Blank only tix

10 February 2020 Test Run 2t

[ 10 Feb 2020 Test 1 800microliter Injection the

EJ 10 Feb 2020 Test 1 800microliter Injection. tx
10 Februany 2020 Teat Fun 2.tx
003 ETOC s
FAN00RETOC s
AN00TaTOC s
0111901 Opprn Bypass] s
EER R
E 200204M1 tix

>

Save

Cancel

Ep New m Type Analysis | Sample Nam | Sample ID Origin Result Notes Status Date / Time Wial
N 1 Standard NPOC Unttitled Urtitled MNPOC exam Defined 1.23

) Hrw Seftings = z Unknown NPOC  sample1 1111 NPOC exam Defined i
[ 2020_04_27_001the = B &
JFd 2015_05_09_0021k = Save As X i =
[ 2020_02_27 001 - 3
[ 2020_03_D9_new cal std check tix — 2, Save in: [EaTaCLAData El @ 53::: ;
g gﬁlﬂﬁu 7 Hame_~ T = Defined 9
T 02262001t i3 @. N120620_SHIMADZL TEST by Defined 0
=1 2020 02 25 0011 ES ozaszn1 s Defined 1
& 202002 25 001 I oza0a20-01 1 Defined 2

v

w

| Cantent

[ 2020_01_24_ 001t J;[ <
| | »
" Msa. [cal. | miwe.. | gfcon. | sen.. | File name:
1=l Files of type:
Item
25
2
7
2
29
El]
Ell
2
EE]
u

w
D
2]
=
o)
=
-
=
—
-
=
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Starting a Sample Run

Open an existing sample table or create a new sample table.

Then press ‘Connect’ to establish a connection with the instrument.

BE TOC-L Sample Table Editor - [2020_04_27_001 .tk [Sample Table - TOC-LCPH]]

Pfile Edit View [nsert Instrument Tools Options Window Help

[ New [ Open Bl save &5 Print : Q, Preview _ P2, Connect
==l

’@ New m Type Analysis | Sample Mam | Sample ID Crigin Result Motes Status Date / Time Vial
- 1" Standard NPOC Untitled Untitled NPOC example curve cal Defined 1,23
0 Hw setings = 2 | Unknown NPGC ™" sample 11111 NPOC example curve cal Defined i
3 Unknown NPQC sample 2 112 NPOC example curve cal Defined 5
F 2019_05_09_00Zb 4 Unknown NPQC sample 3 113 NPOC example curve cal Defined &
F 2020_02_27_001 b _ 5 Unknown NPQC sample 4 1114 NPOC example curve cal Defined 7
&1 2020.03_05_new cal std check i 5 | Unknown NPGC ™ sampie 511115 NPOC example curve cal Defined 8
F T12015-01.x T Unknown NPQC sample & 1116 NPOC example curve cal Defined 9
P 033042001 tx 8 Unknown NPQC sample 7 1117 NPOC example curve cal Defined 10
P 02262001 tx 5 Unknown NPQC sample 8 1118 NPOC example curve cal Defined il
g ii‘gi‘ii‘ﬁ:: :t 10* Unknown NPQC sample 9 1115 NPOC example curve cal Defined 12
P ZDZD_DZ_Z‘I _DD‘I e 11 Unknown NPQC sample 10 1120 NPOC example curve cal Defined 13
e 12 Control NPQC 5ppm NPOC | Untitled Example Control tpl Defined 14
[ DPD-2020_02_20_001tx 3
[ 2020_01_07_Blank Check i 2
P 2020_02_12_TOC Validation PQ Day 1 Calibratic =
A 2019_08_22_ Blank only tix "
A 10 February 2020 Test Run 2tlx =
A 10 Feb 2020 Test 1 800microliter Injection the n
A 2020_01_24 0014 J;[ .
< | » o
i sa.. Im cal... | gfime.. | mgfcon.. |[Hsch.. | =
77
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Starting a Sample Run

1. Wait until the green
‘Ready’ status is displayed
in the top right corner.

5 | Untitlesishe [Sample Tble - Test]

%

2. Press ‘Start’. If you are

Type | |Sample Nam| Sample 1D Resut I Notez

IL»II_’-;_I |
] T A

1 aflh

Statue Date / Tme

using the ASI auto-sampler
the window below will
appear.

N e, —

Syslem:  Test

Ml_hknovmm !

Unknown
Unknow

" Lnknown

SRR IN =

Selec! Operation ;

@« Keeprunning

3 " Shut down inskurent

" Sleep

instrument.

ko Reslart

/247201 I_J |11;w_. 05 Al —
| 4. Push ‘Start’

Check that al samplee ae 228, Sclect the opeiabon to be peifoimad altsr meazremant
corglelion. then press the " Stal' butlon,

Stardars Ur'ttbo ¥

Lhttcd

-Section 2/3 -

5 fe_m7.met

tc1 cal

S m1 met
ic_mlmet

3. Select the action to be performed upon completion of the sample
table. ‘Sleep’ function allows the user to put the instrument into a
sleep mode. A date and time can then be entered to wake the
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Starting a Sample Run

When NOT using the ASI Auto-

Description

: : Item
sampler the window below will _
appear when ‘Start’ is pushed. Sigle
Measurement

LX)

Meas Mode

[l"‘ Single Measurement)

[ Continuous Measurement

" Batch Measurement

Measurement stops after a single sample measurement and the
measurement results are displayed. If the analysis type 1s a compound
type. such as TOC (which 15 a combination of TC and IC),
measurement stops after each type of analysis and the measurement
results are displayed.

If the Continuous Measurement checkbox 1s selected, measurement

continues regardless of analysis type when processing compound

types. such as TOC (which 1s a combination of TC and IC).

Measurement

All samples in the sample table are measured without stopping.

-Section 3/3 .

@ Return to Table of Contents
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Editing a Sample Table

1.

2

During analysis, select Instrument — Edit Mode.

Background Monitor

Start Messurement

'\hu

1 Mess Samle 1 oF 1

g:l New | [ Edit Mode
- 5 R Scmngs C
’ W S=ttings © TC Umtled  Umbed | Hghtcl.20: : : Completed : 6.
Ry ”9"’"" T [Udrewn | TC  Umtled  Umbed  Hghicl.TCOMOmg: | Compisted &
; OCTA 3 | Urkrown TC Uritled Unitind Hgh tc_m1. | TC:0 000mg | | Completed ' 6.
. OCT2 £ | Unkrown TC  (Umilsd | Unttled TC:0 000mg | | Meaauirg
Test 4n v : : \ : H
5 H H H
o : i

The sample table is placed in the Edit Mode.

In the Edit Mode. the indicator at the right end of the tool bar changes to read "Edit."
This mode allows the following operations to be conducted in the sample table in the
same way as when analysis is not being conducted.

+ Adding and deleting samples
* Changing analysis parameters and vial numbers

* Printing reports for samples that are already analyzed

Click to cancel the Edit Mode and restart analysis.

The restart analysis confirmation window is displayed.

The Edit Mode can also be cancelled by selecting Instrument — Edit Mode.

7.

Return to Table of Contents

Click OK.

The Edit Mode is cancelled. and analysis continues.
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Viewing Sample Results

@ TOC-L Sample Table Editor - [0330420-07.th [Sample Table - TOC-L]]

Pfile Edit View |nsert Instrument Tools Options Window Help

[ New P open |Esave |EhPint | C Preview
2l

1

[ 2020_01_24 001 8ix -
I I '

Sample Table
@ New

|g H/W Settings

I | |=

I 2020_04_27_001ix

[ 2019_05_09_0028x

[ 2020_02_27_001ix

[ 2020_03_09 new cal std check tx =
I 112018011

[ 033042001 te

I 022620011

[ 2020_02_25 001 8x

[ 2020_02_24 001 8ix

[ 2020_02_21_001 x

[ DPD-2020_02_20_001 tix

[ 2020_01_07_Blank Check thx

[ 2020_02_12_70C Vaiidation PQ Day 1 Calbrati
[ 2019.08_22 Blank only tx

[ 10 February 2020 Test Run 24t

[ 10 Feb 2020 Test 1 800microlter Injection

" fdsa.. [cal.. | Gve. | g'con. | Hsen.. |

Type Analysis Sample Name Sample 1D COrigin Result Motes Status Date / Time Vial
1 Unknawn ™ DI Flush TN 3-2-20.2020_03_02_15_06_12.cal TN:-0.1455mg/L Completed | 3/4/2020 & 1
2 Standard TN TN curve with 100 ul volume TN 34-20.2020 03 04 09 07 56.cal Completed : 3/4/2020%:: 1,234
3 Unknawn TN 4.0 cal std chk from same cal vial) TN 3-4-20.2020_03_04_09_07 56.cal TN:3.757mg/L Completed : 3/4/2020 10 3
4 Unknawn NPOC/TN  Blank NPOC-TN Method 2-26-2020.met NPOC:0.01210mg/L TN:-0.08153mg/L Completed : 3/4/2020 10 1
5 Unknawn NPOC/TN 2.0 NPOC NPOC-TN Method 2-26-2020.met NPOC:2.330mg/L TN:-0.08153mg/L Completed | 3/4/2020 11 2
[ Unknawn NPOC/TN i20TN NPOC-TN Method 2-26-2020.met NPOC:0.2148mg/L TN:3.507ma/L Completed : 3/4/2020 11 3
7 Unknawn NPOC/TN : 2.0 NPOC/TN NPOC-TN Method 2-26-2020.met NPOC:2.123mg/L TN:3.501Tmg/L Completed | 3/4/2020 11 4
8 Unknawn NPOC/TN : 20CCV TN remade NPOC-TN Method 2-26-2020.met NPOC:0.05197mg/L TN:4.842mg/L Completed : 3/4/2020 11 5
g Unknawn ™ 20CCY TN old curve {before PM and TN 8-1-19.2019_08_01_13_37 03cal TN:1.778mg/L Completed  3/4/2020 12 5
10 Unknawn ™ 20CCYTN TN 3-4-20.2020_03_04_09 07 56.cal TN:3.189mg/L Completed | 3/4/2020 1: 5
n Standard TN TN curve with 40 ul volume TN 3-4-20 B.2020_03_04_13_58_10cal Completed : 3/4/2020 2 : 50, 51,52, 5
12 Unkriown TN 20CCVTN TN 34-20B cal TN:0.00557mg/L Completed : 3/4/2020 3: M
13 Unknawn NPOC/TN § 20CCV TN (on Method) NPOC-TN Method 2-26-2020.met NPOC:0.1362mg/L TN:2.835mg/L Completed | 3/4/2020 3
14 Unknawn TN 2.0CCV TN (on cal curve) TN 34-20 B.2020_03_04_13 58_10cal TN:3.186mg/L Completed : 3/4/2020 3: 3
15
16
17
13
19
20
21

Sample results can be found in the ‘Result’ column of the sample table. Note that samples that are

using a Method with multiple analysis types show results for all measurements in the ‘Result’ column.
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Viewing Sample Results

Click §&

nstrument Tools Options Window Help |

=h Print i @, Preview .

M, Connect |I> Start widown

Injection Table

51 2010.06.2¢ 002 te [Sample Table - Test]
Type Anayse Sample Nam| Sample ID Ongin Reeul MNotes Status Data / Time Val il
1 Standard TC sample1 Unditied tc1.2010_06 Completed : 6/25/20101 1.2 i
2| Unknown TE sampke T Uniled te.mime | TC:0.000mg " Carpleted ” 6/25/2010 1 3
3 Unknown T sample3 Unttled tc_mimst i TC:0.000mg Completed : &/25/2010 1 4
4 Unknown TC sample4 Untitled to_mimet i TC:0.000mg Completed : 6/25/2010 1 5
5 Unknown Tc sampleh Untitled te_mima | TC:0.000mg Completed : £/25/2010 1 8
6 Unknown TC 'aa'aneG Uniitied tc_mlmat | TC:0.000mg Completed : 6/25/2010 1 7
= ||
The Sample Window i1s displayed.
The Sample Window can also be displaved by selecting View — Sample Window.
Graph Format Graph Area Sample Selection
- [samte Wt EE
(=) = Fs(Feez |2
( F 70 i : T v n 7 “rPQIaITF.{el | Vale )
= 0 T T T i i i Sarpie Nare sampie3
= -i- -4 Sarcle ID Urtiled
T 4 . _ Object ID 0L-12345872201-10101 0021 32E610
i el dflige, on Li
= . 4 Maral :
& = B | | Sample Information List
=
0“ 1 2 -
L = Timelmin] |1A L« = ')
f el No. | H.Ne. | frea | Meanfrea | Cere. McmCarc.| Fout | Hemia | =)
1 1 3385 405 0000 0000 : TC0.000mg Pt
1 2 3432 0.000 o
L[> \1C £ JLEH| o)

-Section 2/ 7-
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Viewing Sample Results

Graph Format Graph Area Sample Selection
! Laadl| =2 [T/ |TFT 2+ X
[ ™ ——— \(Famete: Vake
~ a0 E T i Sarple Mare sampled
sspbamatimnslinadlase il -] samcie 10 Uniled
g a Ji . Object 1D OL-12345672201-10101 0001 32B610
= ('][H I | 1
& . Bne e :I[.E:Dqﬂﬂﬂmgﬂ_
Set the graph format to Current Peak. All Peaks. or Cal. Curve. " e b
. | - l . =l Timefmin] EJ o3 =
Ne. i e, Core. | MemiCorc.| Fost | Femmics |
Displays the peak profile of the selected injection in the table. — I s
L hTc £ 4]

Displays all the injection peaks in the table.

§

Displays the calibration curve peak. This 1s not enabled
during analysis.

Injection Table

Sample Information List
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Viewing Sample Results

Select the sample (row) for display from the sample table.

*  Sample number/Row number: Select a sample to display.

»  5F|:Display the first sample.
* 4t |: Display the sample above the current one.
» < |:Display the sample below the current one.
Graph Format Graph Area Sample Selection * 2| Display the last sample.
o=
/s |Fa 2 |B oS
( I : : T rE— _Patamete: | Vale ]
~ & ; i T i T Sarple Mare sampied
Z oa J‘\If i g?:'gcllno gl_rﬂllzﬁﬁrasm-mwmnlﬁsm
H f{l Ii' : ﬂlm‘\u'm :Irtu.l i i
L s v Reiiues AN Sample Information List
- it
’ =l ' Timelmin] ) + = v
1 Slbo. | Hite. | Ao |Mo.r.“ma| Core. |I‘I:rCan:. Reat | emoria |i1
1 1 3385 405 0 000 Q000 : TC 0.000mp
=3 - e

Injection Table
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Viewing Sample Results ~-

Graph Format Graph Area Sample Selection

[3 78
EE Paanater | vae
=] T Sampie Mare sampled
eabawes ke e ats e e b st || Gamels |0 Uritl=d
Z a i Ii' I = Object 12 OL-12345572501-10101 D0-1 326610
- LE.i bt e Enalysis i
- N [ : Marual Diuton 1,000
L] ],.' Lo r i L Eezut TE 0 000w5A
afem ____“,__I(_.....,___“.___ i i e o S s 2
I s e P
- o 1
= Timelm + = v
g 5\
SolNo. | HiMe. feea | Mesn frea | Core. |I\'I:rCm:.| Fewt | Remria |—
] 1 35| 05 0000 0000 . TC 0 000mg ——
| 2 32} 0.000 e
L[> NTc /£ 1 B

Injection Table

The graph display can be manipulated using the following procedures.

¢ Enlarging or Reducing the Graph Display

The size of the graph display can be enlarged or reduced.

Operating Procedure

Using the |+)/|= buttons:

Click the (4] and (= buttons on the vertical or horizontal axes on the graph.
Each click either enlarges or reduces the size of the corresponding axis display.
Using the 21|/ =] buttons:

Click E] or % and then select and click the full scale for modification.

The full scale of the corresponding axis becomes the selected value.

Sample Information List
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Viewing Sample Results

Graph Format Graph Area Sample Selection

Injection Table

\

= B
/s |Fa 2 |B oS
i - — — _Paamete: Vale 1
= & ; a— — Sarmpie Nare sampled
ST SN (PP [ARE Sk e RN o e | [ ) Urkitl=d
Z a f'\{ 'r}' Objsct 1D OL-12345572501-10101 DOC-1 326610
= I | e "
5 Ly - : Maruial Diuton 1.0 j i
LIl 3 o | L Sample Information List
_ ok fecd et
. o 1
= Timelmin |, _ 9
s )
Slbo. | Hite. | Ao | Mo.r.“mal Core. |I‘I:rCan:. Reat | emoria |—
1 1 THE K LH 0000 7000 TC 0000y e
| 2 4321 0.000 e
L[>t £ : 4| »

If the sample was analyzed by more than one analysis method.

several tabs are displayed at the bottom of the Injection Table
window. Click a tab to display the respective injection data.
Example: For analysis type TOC. both the TC and IC tabs are
displayed at the bottom of the injection table.

.Section 6/ 7-
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Viewing Sample Results

Graph Format Graph Area Sample Selection

=t
/s |Fa 2 |B oS
FE : rE— M— _Paramste: | Vale )
~ & ; i T i T Sarple Mare samped
ST SN (PP [ARE Sk e RN o e | [ ) Urkitl=d
Z a ff\{ 'r}' L & P Objsct 1D OL-12345572501-10101 DOC-1 326610
= T e 1
5 Ly - P Maruial Diuton 1.0 j i
LIl 3 o | L ] Sample Information List
- FLGE 0 ¥ A
. o 1 2
= Timelmin] D = v
s
s )
Slbo. | Hite. | Ao | Mo.r.“mal Core. |I‘I:rCan:. et | Pemerks |—
1 1 THE | K LH 0000 7000 TC 0000y e
| 2 4321 0.000 e
L[>t £ : 4| »

Injection Table Displays the injection information. Click on a cell to display the

peak profile for that sample in the graph area.

Return to Table of Contents .Se""tion 717 .
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Viewing Calibration Curves

The TOC-L software will create two different types of calibration curve files.

1. Calibration curve template files. (calibration curve.cal)
* These files contain the calibration curve parameters
« They DO NOT contain any data
* Are NOT saved with a date and time stamp.

2. Calibration curve data files. (calibration curve.cal.date.time)
« These files contain the calibration curve parameters
« They DO contain data and resultant curves
« When a calibration curve template file is inserted into a sample table and ran, the software will save
a calibration curve file with a date and time stamp from when the curve was created.

It is important to understand this difference as it is designed as a simple way to ensure
that the most current calibration curve data file is being used to calculate results. The
calibration curve template file can be used to run samples or can be entered into a
method file. When the instrument runs the samples, the software will look for a
calibration curve data file of the same name and use the most current one to calculate

results.
Section1/4 -
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Viewing Calibration Curves ——

@}_C.:-_?F“: e Table Editor - [Untitled.thx [Sample Table - TOC-LCPH]]

pE”E Edit View |nsert Instrument Tools Options Window Help

To view a calibration curve template
file:

2 x]

. , E New ‘T Type Analysis Sample Name Sample 1D Crigin
1_ PreSS the Cal s button tO ShOW mﬂhpmjm JA 1: Standard NPOC | Untitled Untitled NPOC example curve cal
the list of saved & e | e 1 —
e lISt OT saved curves. Lé]jm-ﬂa-ﬂﬁm' 10023 ¥ _ . e
2020_03_06 IC Cal 1000.cal = U Common | Parameter | Analysis | Data  Graph | History | bai
Lé]j 2020_03_06 TC Cal 10.cal & | Ao i
. 2020_03_06 TC Cal 100.cal v . Cal. Curve
2. Double click the mouse on the o ]}‘ ____________________________________________________________________
desired curve to open the éi"f:.";ii‘_’;fa /o O Y B
‘Calibration Curve Properties e / L NoData |1+
WlndOW, k 15 U e I U O AN N S
e T e s s s s s s
LZ] @ample Lurve.cal A 1 ° 0 20 40 80 80 100
3. Use the tabs across the top of the 4 _ 'Cw' o ot
window to view the calibration e — =
3 = Intercept N/A No cal. point defined
curve parameters. z z
% RSE(%):  N/A
27
NOTE: there is no data saved in this z o | o |
file.
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Viewing Calibration Curves

To open a calibration curve data file:

1. Press the ‘Cal...’ button to show
the list of saved calibration
curves.

2. Scroll to the bottom of the list and

use the ‘+’ button to expand the
list to see all files.

OR

3. Push ‘Open’

4. Use the drop down tab for ‘Files
of Type’ to select ‘All Cal. Curve
Files’

@ TOC-L Sample Table Editor - [Untitled.th [Sample Table - TOC-LCPH]]

E]Eile Edit View |nsert Instrument Tools Options Window Help

=

ENM m

u TOC Validation _Day 1PQ _ 0.1_1mgperL C;I
] TOC Validation_Day 1 PQ_1_10 mg per L Curve
2 anevnvnvn.cal
FA

name cal
sfbhsf.cal

o 2
= All Cal. Curve Files
P 1000 PPM NPOC Cal Curve.2019_04_04 1.

Lﬁ] 200ppm+20ppm_TM cal -
[#] 202003 061CCal 10.2020_03_06_17 24
[ 2020_03_061C Cal 10.cal
[ 2020_03_061C Cal 100.2020_03_06_18_1¢
7] 2020_03_061C Cal 100.cal
[ 2020_03_061C Cal 1000.2020_03_06_19_(
[4] 2020_03_06IC Cal 1000.cal
7] 2020_03 06 TC Cal 10.2020_03_06_14_27
(] 2020_03 06 TC Cal 10.cal

| [4] 2020 03 06 TC CaIIH}D.ZDZQJBJ}EjE»;ZIj

4 »

pSa..IF: ICaI.... IL'JH We... ] MCun... ] Eseh... I

21|

ol
Schedule file [*.tsc;* i)

Open X Origin
NPOC example curve cal
Lock in: IC:\TDC-L\Data l:l @ NPOC example curve cal
NPOC example curve cal

IName = I ~ NPOC example curve cal
| i 020620_SHIMADZL TEST 1

- MPOC example curve cal
A 022620-00 .t

E] CA4I001 He Example Control tpl
E] 10 Feb 2020 Test 1 800microliter Injection. tx

10 February 2020 Test Run 2.t

FdH00319TOC Hy

Fd10019TOC s

SM00319TOC He

10111901 Opprn Bypass] te

11201801 e

20020401tk v

< >
File name: | Open I
Files of type: Sample table[* Hx] LI Cancel |

Sample table(.t)
Item tethod [*.met] I
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Viewing Calibration Curves

Calibration Curve Properties >
The calibration curve properties will now be _ _
Comman P'arameter] Analysis ] Data Graph l Histony ]
opened.
Cal. Curve
300.355 . .
Use the tabs across the top to view the curve - | =
parameters. g . /,,,f !
o | |
NOTE: there will be data in these files that . - JP e — —
Can be Vlewed Condmg/L)
Slope: 2720
Imtercept: 0.000 Cal curve OK
"2 0.9995
r: 1.0000
RSE(%): 24
oK | Cancel
Return to Table of Contents
.Section4l4. 123
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Creating a Sample Report

There are two different ways to print sample reports.

E_'F TOC-L Sample Table Editor - [Gannett_2020_01_20.tk [Sample Table - TOCL + TNML]]

I File fEdit View Insert Instrument Tools Options Window Help

. New b
O Open L4
Close
[ Save Ctrl+5
E Save As..
1
= Ascii Export L4
[|  Ascii Export Setting.. v
Export Schedule File., L4

Import Schedule File

Inknnwn

Print Preview L4 Sample Report - ALL
Print Setup Sample Report - Highlighted
Page Setup 4 HREAown
10 Unknown
1 Gannett_2020_01_20 11 Unknaown
2 CATOC-L\Data\2020_01_29_001 12 Unknown
32020_02_12_TOC Validation PQ 13 Unknown
4 CATOC-L\Data\2020_02_25_001 14 Unknown
15 Unknown
Exit 16 Unknawn
e EUEIU TSI uE 7 (i
1 2020_01_15_001 the
- 18 Unknown
S 2020_01_14_001 the =
‘ | | R |— 19 Unknown
= 20 Unknown
Hsa.. |Aca... | glve.. | gicon.. | [Fsen.. | = G
- 22 Unknown

The sample table can be printed. It will appear in the

report exactly as it does on the screen in the software.

A customized report can be created and printed. The
entire report can be printed or certain samples in the
table can be highlighted to only print those samples.
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Creating a Sample Report

To customize a report select ‘File’ then ‘Page Setup’. In the page setup window select the items to be

displayed in the report.

@ TOC-L Sample Table Editor - [Gannett_2020_01_20.tkx [Sample Table - TOC

L dit View Insert Instrument Tools Options Window Help

Mew 4
Open L

Cloze
[ Save Ctrl+5
E Save As..
J
4 Ascii Export 5
[| Ascii Export Setting.. ’ =
Export Schedule File.. » 3
Import Schedule File 4
5
Print b 5 nl
Print Preview vl | L] Unl
Print Setup o a8 Unl
10 Unl
1 Gannett_2020_01_20 1 Unl
2 CATOC-1\Data\2020_01_29_001 12 Unl
32020_02_12_TOC Validation PQ 13 Unl
4 CATOC-L\Data\2020_02_25_001 14 Ul
15 Unl
Exit 16 Unl
[ e 17 Unl
g.‘] 2020_01_15_001 I m e
S 2020 01_14_0014k - 5 i
Ql | [ ] 20 Unl
" Hsa. [iZcal ] give [ gicon [Eseh | o i
22 Lnl

Page setup

Instrument ] Calibrations  Samples lGraph ] Miscellaneous]
[V Print sample information

[ Title

[w]Sample Mame
[w]Sample 1D

[v Crigin

[ Comment

[w] Analysis

[w] Anahysis(ing.)
[JAcid Add.
[1Sparge Gas Flow
[1Sparge Time
[1No. Washes
[w]Manual Dilution
Density

Resutt

Mean Area
Mean Conc.
Mean CNV

Inj. Mo.

[w]Area

Preview

[#]Analysiz(In.) [J5DCNV
[#]Inj. Wal. [CCVCNY
[[1Remarks

[w]Excluded

[w* Cal. Curve

[w]Date / Time

[w]Peak Profile

[15D Arsa

[15D Caonc.

[CCV Area

[CCW Conc.

[W]Abs C

[w Cone.

W CNY

[w]WWeight

[w]Velume

[w]Auta Dilution

[vial

[ Object 1D

Select Al Select None |

Default |

oK

| Cancel |

TGO T T

. Section2/3 -

E e L e B b e BT e

TS T T T o T
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Creating a Sample Repor >

TOC-Control L Report

TOC-Control L Report

Instrinformation
LS Ti59 P
Instrument Options TOC/ASTTNIC Uady ST | | TP 1
Cataiyst TCTN R
A Add 000 Sigmal[mV] 40
Nemn Ares L
0
20
10 \ \
Cal Curvs \
s . 2 -
it ] 2 K 6 H 10 1 14 15 18 20 Time[mn)

AcktAgd 0.000% SigallmV] 40
Maan Area 1071
3
0 f\ A\
O I T | R ] 10 | \ \
Add Add. D00 SiguallzV] 10 . J |
vean ares e ] ) 2 1 5 T W0 12 14 18 18 20 Time[mn]
s Sipe: 3361 A 117938
Intercapt Q.00 100 -
ra Ll 0 [—
-1 r 1.0000 —
1 2 4 L] B ] 12 1 16 15 20 Timefmin] RSE(%) 53 &0 .
Zef Shit s 1
Cong: 2000mglL e =
0
o
| 502205 58 96 P\ 0 2 4 6 &8 W 13 4 1§ 18 N 0 Conclmel]
- —— [ [ommanm e
Ackd AdL SigmallmV] 10
Maan Area zall] Sampls
g Sample Name: QoI
3 Sampie IO MicBio2019
Origin: 20200120 Gamarr TOCTN.met
Status Cenplond
-1 Chk. Result
© 1 4 6 8 W 1 14 1§ 18 20 Time[m]
Conc: 7.000mg/lL
FiEi 02204 1015 7
| | [ [ anes |
Acid AdL SigmlfmV] 20
Mzan Area
14 > Lk 9 ppeet ki T LB BEA
ETr I W I S T e e N TR R N
B \ JI' \ | | TeohagT| ] T00] [T 030 et T30 01 T4 [Tl [I0IM0 S 5 P |
2
¢ 1 4 6 % 10 1 14 1§ 18 20 Timefmi]
Cong: 15.00mglL.

Return to Table of Contents .Section 3/3 . 126
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Solid Sample Module Analysis

The SSM-5000A is an accessory module used to measure samples that are not well suited for the
TOC such as solids or samples that contain % levels of carbon. The SSM-5000A requires high

purity O2 to operate. Set the instrument pressure to 200kPa and the flow meter to 0.5 L/'min and
ensure that the drain pot is filled with water.

1. From the File View window select the “New™ button to open the Calibration Curve
Wizard. Select the system and enter any comments as needed. Click Next to continue.

Td L‘I}..m'.wa..]

Calibration Curve Waard {Page 1) System Information

syawen. IEEN - |

User I

Comment

Date of Creation: [K742013 1255 55 PM

Entertha system mlomaton ke hie calbraton curve

Section 1/ 8.
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Solid Sample Module Analysis -

2. Select the analysis type. choose a sample name and enter an appr

Next to continue.

opriate file name. Click

.
| Calibration Curve Wizard (Pape 3) Analysis Information =

Acalysis [S5MTC

|«

Dedauk Sampis Name: |
Defeut Sarple 1D |
Calculation Mehod ]Lma, Ragression v
[T Zer Shift
File Name
ﬁC Glucose

3. Select the unit. in this case %. whether the sample 1s measured in weight or volume and
make sure the cell length is labeled appropriately for the concentration of carbon being
measured. Short for high concentrations (% levels) and long for ppm levels. Click Next

to continue.

Calibration Curve Wizard (Page 4) Calbration Point Parameter Hﬁ

Unes: | v
® Weigh!  Volure

Densiy I 000 g\

Entsr the analysis paramaters for ha calibration cusve

<Back Neud > Cancel

CellLangh  Short

Erter common parameters for all calibraton poires

< Bock I MNext> I Cancel

-Section 2/ 8- 128
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Solid Sample Module Analysis

4., The Calibration Points List 1s where the concentration of carbon in the standard and the

standard weight are entered. This will be done for each point in the curve. Press the Add
button to open the Edit Calibration Point Parameters window.

-

=

- —
Calibration Curve ¥Wizand (Fage 5) Calibration Poims Lt 3“3

Edit Calibration Point Parameters

- |
Calibretion Point Me: | 1 (u] 4 |
Ii

Cone: 3995 & Cancel |
Celibration Painls

Ida. Canc r.WmEM|mE-I Valumsa [ul] |- Abs C [ug”
(]

waight: [ BeS0

walurne

I
suce [ TS ug

Edit | C\i:D Delets | Dalets AX

Editthe single calbrafon points

< Back e = | CEncsl
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Solid Sample Module Analysis

5. Here we are using Glucose as a standard. The concentration of Carbon in Glucose 1s
39.95%. Weigh a small amount of Glucose into a sample boat and enter the weight.

Continue this process until all points of the curve are entered. The Calibration Points List
will look like this. Click Next to continue.

Calibration Curve Wizard (Page 5) Calibration Points List ' E

Calibratian Painls

Mo | Cone. | Weight[mg] | Volume [ul] | AbsC [ug]|
1 3,05 % 2250 2 BOE D
2 356 % 5300 5 217
3 3995 % 1140 11 4554
4 33,05 % 0,00 20 7900
5 3385 % 30.00 30 11585
(E}
Edit Add Delate Delate Al

|”‘ Editthe single calibration points

< Hack | e » | Cancel |
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Solid Sample Module Analysis

6. In the Additional Parameters window check the Use Default Settings box. If desired also
check the Correlation Coefficient Check box. Click Finish to complete the process.

Calibration Curve Wizard (Page 6) Additional Settings

.v’. I o

—{v Use defaull settings

Mininte grabon ime
0000 — [00-20:0 min]

Max inegratian ime

|-.f-|+ —| [20-20:0min]

[v Correalation Coeff. Check

Failure Action {1stime) & ccnonue € - C Eepe
Failure Action (Zndima): (& Confinus Step
Lower Limit !0995 [0.0000 - 1.0000]

Seladdiionz! parameters

< Back | Finish |

Cancel

'v
o

.Section 5/8.

131



) SHIMADZU
Solid Sample Module Analysis e
Once a calibration curve for solid samples has been Sample Wizard (Page 2) - Analysis Information X
created, samples can be entered into the sample
table just like for liquid samples. Analysis: =

See Creating a Sample Table

Default Sample Name: |L|r|t'rtled

Default Sample 1D: ||-|l'lt'ft|EE|

Note that sample amount can either be entered by Manud Diion: | 1000

weight or by volume.

Mo. of Determinations: 1:|:
Density: 1.000 mgul

Enter sample amount using:  Weight  Volume

-

Enter the analysis type, the default sample name and I, and the dilution factor for the method

< Back Mext = Cancel

-Section 6/ 8- 132
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Solid Sample Module Analysis

Samples are then weighed or pipetted into the ceramic sample
boats. The ceramic boats are then placed on the sample boat
holder in the sample ports in preparation for measurement

SSM-5000A (#=ee

After sealing the sample boat into the sample port chamber you need
to wait 3-5 minutes before starting analysis. This is the time it takes
for the air trapped in the system to work through the detector. Failure
to do so will result in false peaks from the CO2 in the air
compromising measurement of the sample.

-Section 71 8-

Neote: The maxinmum measurable mass of a liquid sample is 0.5g for TC and 0.3g
for IC.

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 15 not used for IC analyses.

Pipefte, Microsyringe, e

Ceramic Fiber Ceramic Fiber
Water Sample
L/

S T

Sampbe that Sample Boat B
J['JLrIF:;E Comberstion

Solid Sample
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Solid Sample Module Analysis

3.1.6 Sample Additives

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

The requured amount of sample additive and 1ts effect vary according to the type of
sample. Therefore, determune the optimum additive condibions to swit the actual
sample.

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

Tungsten Oxide (WOy)

If a sample contams alkaline metals or alkaline earth metals, carbonates are generated
along with carbon or carbon dioxide dunng combustion. Formation of these carbonates
results mn lower carbon values becanse the carbonates do not oxidize during
combustion. To prevent this problem, timgsten oxade powder 15 spread over the enfire
sample.

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

Vanadium Pentoxide (V,05)

Vanadium pentoxide 15 used m the same manner as fungsten oxide for samples
confaming alkaline metals or alkaline earth metals.

Return to Table of Contents _
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Total Nitrogen Module (TNM-L)

With the optional TNM-L total nitrogen module, the analysis of the
total nitrogen in a sample can be performed. Please note that it can

only measure TOTAL nitrogen and cannot speciate out the different
forms of nitrogen present.

It is possible to perform carbon and nitrogen measurements
simultaneously with one sample injection

@ Return to Table of Contents
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Total Nitrogen Module (TNM-L) —

ey - |
| s g |
- |
1 E - = :\-
} ! ]
[T, i
o 3
! ; (] |
A [ | [k
I b !
il : - ‘I!Ji
Flow rate adjustment : L |
knob for ozone air ! f P
source | H § =
! o }
L = _"l' L

The supply gas pressure 15 displaved on the TIN tab in the Background Monator
window. Watch the display while turming the carner gas pressure adjustment knob on
the pressure adjustment unit (1nside the door on the night side of the TNM-L) to attain

a supply gas pressure of 200 kPa.
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Total Nitrogen Module (TNM-L)

Calibration Curve Wizard (Page 3) Analysis Information >

Analysis: |TC j

TC
Ic
Default Sample Mame: |NPOC

Default Sample 1D: |L|nt'rt|eu:|

To create a calibration curve for total nitrogen
analysis follow the instructions for creating a Calculation Method: || inear Regression =]
calibration curve. On page 3 of the calibration
curve window make sure to select “TN’ form the
drop down tab for ‘Analysis’.

Iv Zero Shift

| Multiple Injections

File Mame:

]

Enter the analysis parameters for the calibration curve.

< Back Mext = Cancel
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Total Nitrogen Module (TNM-L)

To measure carbon and nitrogen
simultaneously, a method will need to be
created. Follow the directions for creating a
method and on page?2 of the Method Wizard,
use the drop down tab for ‘Analysis’ to select
either “TC/TN’ or ‘NPOC/TN’. Follow the
wizard and on the next pages select the
correct calibration curves and properties for
carbon analysis and nitrogen analysis.

Method Wizard (Page 2) Analysis Information >

Analysis:

Default Sample Mame:

Default Sample 10:

Manual Dilution:

Mo, of Determinations:

File Mame: J

Erter the analysis type, the default sample name and 1D, and the dilution factor for the method

< Back | Mext = | Cancel

. Section4/6 -
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Total Nitrogen Module (TNM-L)

When samples are measured using a method for both carbon and nitrogen, the instrument will
perform one injection and measure both carbon and nitrogen simultaneously. Results for both
analysis will be displayed in the ‘Result’ of the Sample Table.

Unknown

NPOC/TN

ZOMNPOC/TN

NPOC-TH Method 2-26-2020.met

Type Analysis Sample Mame Sample 1D Crigin Result
1 Unknown TN Dl Fush TH 3-2-20.2020 03 02_15 06_12cal TM:0.1455mg/L
2 Standard T TH curve with 100 ul volume TN 3-4-20.2020_03 04 09 0V_56cal
3 Linknown T 4 [ cal std chk from same cal vial) TH 3-4-20.2020_03_04_05_07_56.cal TH:3.757masL
4 Unknown MPOC/TM : Blank MPOC-TM Method 2-26-2020.met MPOC:0.01210mg/L TN:-0.08153mg/L
g Unknown MPOC/TH : 2.0 NPOC MPOC-TH Method 2-26-2020.met MPOC:2 330mg L TN:-0.08153mg/L
6 Unknown MPOC/TN (20TN MPOC:0.2148mg/L TN:3.507mg/L

NPOC-TN Method 2-

NPOC-TN Method 2-26-2020.met :

2. 123magsL TN:3.50TmasL

8 Unkrnown NPOC/TM 2.0 CCV TH remade MPOC:0.05197mgsL TH:4 842ma/L
g Unknown TH 20CCY TN old curve (before PM and TH 8-1-19.2015_08_01_13_37_03.cal TH:1.778mg L
10 Unkcnown TN 20CCV TN TN 3-4-20.2020_03 04 05 _07_56.cal TH:3.18%mg-L
11 Standard T TH curve with 40 ul valume TH 3-4-20 B 2020_03_04 13 58 10.cal

12 Unkcnown TN 20CCV TN TH 3-4-20 B cal TN:0.00557mg./L
13 Unknown NPOC/TN : 2.0 CCV TN {on Method) MPOC-TH Method 2-26-2020 met NPOC:0.1362mg/L TH:2.835mg./L
14 Unknown TH 20CCY TH (on cal curve) TH 3-4-20 B.2020 03 04 13 58 10.cal TH:3.186mg L

.Section 5/6 - 139
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Total Nitrogen Module (TNM-L) e

T Fe v E B4
Parameter | Yalue
Sample Mame 20MNPOC/TN
Sample 1D
Obiject I 0L-10400100965-10101000-1343B701332E
Analpsiz MPOC/TH
: : Manual Dilution 1.000
+ + Result MNPOC:2123mgsL TH:3.50Tma/L
= ' '
E H H
= N N IS [ JE R I [ . [ R
B : :
7]
3
- 0
=l 4
o 5 10 15 20
= Time[min] [E3)
Spl. No Inj. No. Hrea Mean Area Conc. Mean Conc. Result Remarks 50 Area CV Area 5D Conc CVConc Wial Excluded Inj. Vil At Dil Calibr. Curve | Date / Time =
1 1 2641 2617 3.533 3501 NPOC:2123; 0.3334 1.30 0.04546 133 4 100 10 TN 34202 ; 3/4/2020 12
2 2553 Jjass 0 pess 100 17T 34-202" 37472020 12
o-view.-detalled information . for-each- a Ivsis..use-the
U VTV e Gt e - 1rrrrarrr I E-TUT "GRG T T QT yoto oL trtv
+.-.L.< at-tho nttom-oofF tha camnl A YA A AA L
talo dt LITE DULLOIIT OI LIE SaAlllPIC VWITIUUVV,
<[ r[\NPOC } TN £ «

System Administre
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Pharmaceutical Water Testing

Running USP-643 with the TOC-L

USP-643 1s a method guideline established by the United States Pharmacopoeia for the analysis
of high purity water and water for injection. The TOC-L 1s a combustion type TOC and 1s well
suited for performing this system smitability analysis. The system suitability test uses Sucrose,
an easily oxidized compound and 1.4 Benzoquinone, a more difficult compound to oxidize.
Reagent water 1s measured and subtracted from each result and a % recovery calculated. The
response for 1.4 Benzoquinone should be 100% +/- 15% that of Sucrose.

The basic steps 1n this process are to create a USP specific calibration curve. Next create a USP
specific method that references the USP calibration curve. Create a sample table. populate 1t
with a calibration curve and then add both the system suitability and unknown samples.

Section 1/18 -
141
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Pharmaceutical Water Testing

Creating the USP Calibration Curve

1. From the File View window select the “New™ button to open the Calibration Curve
Wizard. Select the system and enter any comments as needed. Click Next to continue.

Calibestion Curve Wizzrd (Fage 1} System Information i

Calibration Curve

syt TS ~ |
Wssr

Dt ofCrastion [W14213 125556 PH

Comment

Enter fhe sysiem nformakion for e calbraion oure

& 2 7 e | o T

.Section 2/18 - 142
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Pharmaceutical Water Testing

2. Select USP/EP Support to activate the USP functions. Click Next to continue.

BB

1%

Calibration Curve Wizard (Page 2) Calibration Curve Type

G vl s16nderd oMo 3. Choose the analysis type. uncheck Zero Shift. check Multiple Injections and enter an

appropriate file name. Click Next to continue.

/(/‘-;EPS\
e _’_“fj/ —

Calibration Curve Wizard (Page 3) Analysis Information

¢ JPSupport

Analysis: ([ ~ |

Defaul 3ample Mams [

Default Sample [0 |

Calculaban Method: [|Linear Rlegiesaian ]

Enter the calibration curve type. Calibration points can be modified later. |
[~ Zam Shift

[ Muligia hjactions

<Back I Next ] Cancel ]

File Mame
CATOC-LVCalCurve s\ ISP 643 _pal

Enter lhe analysie parametera for the calibration curve.

< Back I Pdent > | Cancel |
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Pharmaceutical Water Testing

4. Select the desired units and any other settings as needed. Click Next to continue.

Calibration Curve Wizard (Page 4) Calibration Measurement Parameters

Units: | ~
Mo. of Injechons I '2£/ I Jﬂ [1-20)
2 -1
SOMax | 02000 [o.00g)
GV Max: 200 10-100 %]
Sparge Gas Flow. [—SDE [50- 200 mi]

No. of Washes: I

Cx

|

Sparga Time (0130~ 1020 miy !
Acd Addion: [ 15— .0-200%]
|
Enter analyaie parameters for all calibraton ponts
< Back l Next > I Cancel |
=

5.

The Calibration Points List 1s automatically populated to reflect USP method and the

mjection volume 1s set accordingly. Click Next to continue.

Calibration Curve Wizard (Pege 5) Calibration Points List

XN

e
1
2

=

Aata Dilution: Inj. Walume:
[1.00¢] . 150y
Calibration Paints
Cone.| Mo otin,| SDMax|  Cviaax

0000 ppb 213 0.2000 200

5000 peb 23 0000 2100
(]

Edit Add Deleta Deleta All
Edil the aingle calibration points
i
= Back Meod = I Cancel |
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Pharmaceutical Water Testing

6. Ensure that the Use Default Settings box is checked. Click Finish to complete the

process.

Calibeation Curve Wizard (Page 6) Additicnal Settings

X

{v Use detault setings
Min. integrabion time:

[f'r"l s [0:0 - 20:0 min]

Max. inegrafion time

480 — [2:0-200 min]

[ Comelation Cozf. Check

Failure Action{lattime): & Conbrue  C Shop C Reoee

Failure Action (2ndtme): & C St

L ower Limit IC 995 [0.0000 - 1.0000]

Se1addional paramaters

< Back f Fiush ]

Cancel

. Section 5/18 -
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Pharmaceutical Water Testing

Creating the USP Method

1. From the File View window select the “New™ button to open the Method Wizard

the system and enter any comments as needed. Click Next to continue.

alx|
T New | J_tJ
i usPe43mer
ol USP26 met

. Select

r

Method Wizard (Page 1) System Information

Syatem: [[ER A ~ I
User ’User

Date of Craabon: [3/15!2013 12:37:51 PM

U Cammant

l ‘ Enter the system information far the methad
|

Cancel |
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Pharmaceutical Water Testing S

2. Select the analysis type and choose an appropriate file name. Click Next to continue.

Method Wizard (Page 2] Analysis Information &
Analysig INDOC. v
Detault Sample Name: |
Datault Samphe 10 . - . . . . . o
) | 3. Select the appropnate calibration curve file for Calibration Curve 1. Chick Next to
Manual Dilubon. 1000 .
NN continue.
Na. of Daterminafons | ’j
| Methoa wizara ipage 31 Caiibration Curves 52
Anahsiz | MPOC
Filo Mame: |LSP 643
‘ Caliration Curve 1
|u::-'ro-.'--u,c:u:ur.-u-.u.rsp B43.cal
“ Entee he analysis type. the defaull sample name and K. and e diution a0 fof the method Callration Cunve 2
i |
< Back [ Neot > l Cancal ] 1 Calibration Curve 3
‘ — ! | |
Salec the calibration ourves ko ba used in fis mathod I
|
| sBack | Mess Cancal |
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Pharmaceutical Water Testing

4. Select the desired units and any other appropriate changes. Click Next to continue.

o T 5 0l

Methed Wizard (Page 4) Injection Parameters [ 2%

1 Andysi= | NPOC

Uniz {¥]  ppb Expacted Conc. Rangs
i Irjection Volume 60 ) [ soo
No offnjections | 2= 7 [ 3= -2
SDMax | 02000 [o-g99g)
cvme [ 200 @10 5. Ensure that the Use Default Settings box is checked. Click Next to continue.

! No. of Washes {
?" Auto Dilution Method Wizard (Page 5) Peak Time Parametess % |
‘j Sparge Gas Flow |

Sparge Time: K {0~ 20 min] e

AcidAddton | 15-4 [0.0-20.0%] Gt [-NPOC

tw Mubplo [ s bk cheid r Auto. conecton of inj. vol l
Injectons and diution [v Use defaut setings
Dafne the ngaction parameters for He analysis Wi o ton
Min. intagration sme:
M I-'* B =~ po-200mn]
4 <Back Next > Cancel

= Mz integraion lime

| W50 —  Ro-200mi

Set e integration imés for the injecians

<Back Neort > Cancal J
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Pharmaceutical Water Testing

6. Check the USP/EP TOC Test box to activate the function. Click Finish to complete the

process.

Method Wizard{Page 6) Pharmaceutical water testing

Phammaceuical waler testing

" None
(" USPEP system sutabidity ==t

® USPEP TOC st

C PTOC test

—
<

>4

l Pharmaceutical water fasting
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Pharmaceutical Water Testing

Creating a USP Sample Table

1. To create a working sample table for running USP samples several steps must be taken.
From the File View window select the “New™ button to open a new Sample Table. Select

the system and click OK to open the blank sample table.

Al
New |

+‘ m H/W éettings 777777
4 UsPe43.tix

|

B ATd [ & ]

~

Select H/W Settings &

System :
USE TOC -

Tahle Type:

lNormal L]

Comment :

| K I Cancel

- Section 10/ 18 -
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Pharmaceutical Water Testing

2. A blank sample should be added as the first sample run to precondition the system before
calibrating. Click on the number 1 to highlight the line.

2 Untitled iy [Sample Table - USP TOC]

Sample Mame | Sample ID Date / Tima

2
a
4
5 | |
: f f 3. From the Menu bar click Insert/Sample. Proceed to page 1 of the Sample Table Wizard,
s ! ! i choose the Method radio button and select the appropriate Method file. Click Next to
u f | ! continue.
1 i |
12 | i - r .
= | ! i 7E TOC-L Sample Table Ed Sl eas] Page T Deneter Source — P
14 | i
15 ! ! ! Eile Edit View |Insert Instrument Tools Options Window Help
:“g ple €, Freview Greate ha sample by using parsmeters fom
- bl T & Mathad
1: MUHBESERCES [CATOC-UMahods| 157893 mat J

Lalibration Curve dilx [Sample Table - U

Cantrol Sample

" Callraton Cuve

T New |
= M HW Setings
A1 20013.03_15_007.4k
B3 USPE43 N

" Edi pammatars manualy

anduss

paramnaans fum tha s

Enter the parameter sowee for e sample

. Section 11 /18 - 151
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Pharmaceutical Water Testing

4. Enter a sample name and click Next to continue.

-

Sample Wizard (Page 2} - Analysis Information

Analysis: [NPOC ]

Default Sample Nams, !3|9“k

Default Sampla ID 5. The calibration file name should be populated based on the Method file chosen

Manual Dilution. previously. Click Next to continue.

di

No. ions. .
At Sample Wizard (Page 2} - Calibration Curve E— el

Analysia: NPOC

Calibration Curve 1
i’c:woc-uCalcurves\uspmz.c al

Calibraion Cusva 2

=
| i e

Enter the analysis type. the default sample name and 1D, and the dlution factor for the method

Calibration Curve 3

I

< Back l Next > I Cancel l T

|
h l Selsctthe calbration curves o be usedin this method

< Back Next = Cancsl
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Pharmaceutical Water Testing

6. The Injection Parameters page is populated based on the contents in the Method file.

Make any desired changes and click Next to continue.

Sample Wizard (Page 4) - Injection Parameters ]

&

Units: W Expactad Canc. Ranga
Injection Volume: 150 uf) [m
No. of Injections [-'._-:f { m [1-20
SD Max. 02000 [9-9999)
CV Max 200 [0-100%)
No. of Washes [—25
AvoOildior [ 15]
Sparge Gas Flow: 80 [50-200 mi)

IO

Sparge Time: [01:30 = [0- 20 min]
Atid Addition 15 (0.0-20.0%]

Multiple |
2 Injechions B a

blare r Auto. corrachan of in. vol
and dilution

1

Defne the injection parameters for the analysis

<Back Nenxt > Cancel

S
—

7. The Peak Time window opens with default parameters. Click Next to continue.

G = T
| Sample Wizard (Page S) - Peak Time Parameters [ s

i

‘ Analysis: | NPOC

[v Use default settings

Min_integration time:

0090 —  [00-200min)
Msa infegrabon tme

0450 — [20-200min)

Set the integration limits for fie injections

< Back Naxt > Cancel

- Section 13/ 18 -
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8. Inthe USP/EP window check None and click Finish to complete the process.

Sample Wizard

Pharmaceubcal water besing

@ MNone

9. Highlight line number 2 and mput a USP suitable calibration curve.

(" USP/EP gystem suitabiity test

{

{" USPEP TOCtast

s Ty

(" JPTOC tast

Phamaceutical watertasing

< Back Frish Cancal

Laak irt ['3 \TOCU el Cunees i 1 | | -;_j ] | 0 |
‘ [Hame = [ Sie [ Ty [ DiEte hodiied | H

WPA LISP-R43 cal LEER CALFile 03152013 12:08

Fils nama [WEP-643 col [ open

Fils oitves:  |Cal. Curva Setings [ cal) =] Concal

= | content |

Sy=iem LISF TOC
REET Lker

Crestion Ci=ta EM T35 1036

aralveis Tepe RO

Sample Mams Blank. Suwnse

Sample D

Cane 050Mppm 2Poim[s]
| Zero Shift ]

Camment

- Section 14/ 18 -
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Pharmaceutical Water Testing

10. For line number 3 input a USP system suitability sample. Use the Insert Sample functior
as normal. enter 1.4 Benzoquinone as the sample name but at page 6 choose USP/EP

system suitability test. Click Finish to complete the process.

‘ Sample Wizard {Page 6) - USP/EP

h

\ Phamacsuical water tasing

¢ Nane
@ USP/EP gystem sutability test

¢ USPEP TOC tast

 JP TOC lest

Phaimaceutical water k2sing

< Back Finish T

Cancel

. Section 15/ 18
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11. The sample table should now look like the following.

I Unditled tlx [Sample Table - USP TOC]

s 5

Typs Anghyeis Senrphe Marme Semple 1D Crrliin Resut Moles Status Diata # T~
1" Unknown | NPOC | Blank LISP-643, rat Diafenad 5
* Standard | NMPOC | Blank, Suorse USP-E43.cal Diefared m
3 | Unknown | NPOC | 1.4 Benzoguinane USP-5643.meat Definad
5 i
i
)
H
g
10
11

.Section 16 /18 - 156
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Pharmaceutical Water Testing

12. Highlight line number four and Insert Multiple Samples. Set the desired number of
samples. the start vial number and any sample names. Click Finish to complete the

process.
{Smp|e Group Wizard (Page 2) Sample Parameter - g X
N No. af Samples: wﬂ i
i Start Vial: 4:._1
| - . .- .
. L g o 13. The Vial Settings window should open automatically. Ensure that all vials are set
l accordingly in both the auto sampler and Sample Table. Click OK to continue. The
} Semplo D I~ index St ) sample table 1s ready to run.
' Vial Scitings — ' - -
i ™ InsenCal Curves/Cortol Samples P S -
l ' Row |Sample Na| Sample ID] Atribute | Vial | Ex1 [ Ex2 | Exd | -
| h [T 1 | Bionk z z
. | 2 BankSur | D0DIpom
| == 2 Blank, Sucr G 5000ppm
Add =dditional parameders for the samples = 3 :—é?;unzoq =
£ 4 ater - 4 i
T e B e
| * | 6 | USPWaker z i
< Back Finsh Cancel J x 7 LISP Water - 7
| = | 8 USP Water - 3
L * ] 8 usP Water - g
L RS R R N R T TR SRR S
| | 1 uUSPWater, . - M
| * | 12 | USP Waler 3 12
L 13 UsP Water ) ¥ e l B |

Wial Tupe £dmi

il QLine |
Fequired Sample ml

- Section 17 /18 - 157
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I Untitiedite [Sampe Tanle - USP TOC]
%
I_ Typa | Analysls | Sample Namea | Sampha 1D | Cirlgin | Recauh | Mabas | Stabus | Chatis f Tirmee =
1* [ Unknoem NPOC  Blank USP-643, met Defirad !
| 2 | Standard NPOC Blank Suoross LISP-643.oal Dieired
| 3 | Unémoem NFOC 14 Benzoguinare USP-643.met Diedined
| 4 | Urémoam NPOC ISP Water] USP-843.met Diedired
| 5 | Unémoem NPOC  LUSP Water2 USP-643.met Diedined
| & | Unémoem NPOC USSP Waterd USP-843.met Diedired
| 7 | Unémoem NPOC  LUSP Waterd USP-643.met Diedined
B Lindoryovam NPCE [ LISP Waterd UISP-64:3, mien Diefirad
L8| Undnceen NP LISP Waten UISP-643, men Diedirsad
10 | Lindonowsn WPRCE LISP Water? LIS P63, et Diedirad
11* | Linkmiowen NP LISP Waterd UISP-643, men Diedirsad
L 1E | Unknoren NPRCE | LISP Waterd) LIS P63, et Diedirad
L 1E | Undnceen NP LUSP Water10 UISP-643, mien Diedirsad
14
| 15 |
| 18 |
| 17 |
| 18 |
19 2
L) 111 [
USP Notes

o It ic always recommended to add a blank sample to the first line of the sample table. This
helps pre-condition the TOC catalyst in preparation for calibration and running general
samples.

e The USP system suitability test calculates whether the results are within the +/- 15%
pass/fail range but does not stop the sample table operation in case of failure. Addinga
smitable control sample after the system suitability test allows the software to stop the
sample table 1f there 1s an out of control situation.

Return to Table of Contents . Section 18/ 18 . 158
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Cleaning Validation with the SSM

In the pharmaceutical industry, "cleaning validation”
where residues on manufacturing equipment are
quantitated to verify whether the amount is within
tolerance, has been a valuable criterion for quality
control and safety. To perform cleaning validation by
Shimadzu TOC analyzer, the following three methods
are available depending on selected sampling and
analysis methods.

= Swab Sampling - Direct Combustion Method

= Swab Sampling - Water Extraction-TOC Analysis
Method

= Rinse Sampling - TOC Analysis Method
For sampling methods, there are the swab method and
the rinse method, and the swab method is suitable for
accurately evaluating the amount of residues. For
analysis method, the direct combustion method can
achieve an effective, rapid, and easy-to-perform
analysis since it does not require any pretreatment

process, such as sample extraction from swab materials.

With these reasons, the swab sampling-direct
combustion method using Shimadzu TOC analyzer is
significantly effective as a method for cleaning
validation.

In past Application Mews which introduced the swab
sampling - direct combustion method, a piece of
quartz glass filter paperwas used as the swab sampling
material. When using this material, however, the
method sometimes required re-cleaning of the
equipment since fragments of the filter paper were left
on surfaces. To avoid this difficulty, the method here
uses Easy wiper, made of quartz glass fibers which
leaves no fragments on swabbed surfaces.

Here, we introduce the method using Easy wiper as the
swab sampling material in the analysis of residual
pharmaceutical products and their constituent
substances.

Y.lkezawa, M.Tanaka

T e

Fig. 1 Easy Wiper

Preparation of Residue Sample

In order to evaluate the recovery rate in the cleaning
validation with Easy wiper, residue analysis samples
were created by allowing wvarious pharmaceutical
products and their constituents to adhere to a stainless
plate. Water-soluble substances and water-insoluble
substances were used for the sample (see Table 1).

The water-seluble substances and water-insoluble
substances were dissolved with water and organic
solvents listed in Table 1, respectively, and the solution
concentrations were adjusted to 2000 mg{/L (=carbon
concentration of 2000 mg/L). Then 100 pL of each
solution was applied to a 5 cm x 5 cm square area, and
the solvent was dried to produce residue analysis
samples. Here, the carbon amount of each sample
should be 200 pg.

Note that Rinderon ointment and Vaseline were
prepared by previously obtaining the carbon amount
on Shimadzu Total Organic Analyzer with Solid Sample
Combustion Unit.

Table 1 Sample Type

Substance Name Solubility in Solvent Used for Solution
Water Preparation
Tranexamic acid Soluble Water
Anhydrous caffeine Soluble Water
Isopropylantipyrine Insoluble Ethanol
Hifedipine Insoluble Acetona
Rinderon ointment Insoluble Acetone
Vaseling Insoluble Diathyl ether

s
e )
b Easy wiper
i
e p—
AT

o ’\>‘§
Yoty S ey
s Tt

A

T
R
s R
P e
bz Yatal
s

s
P

Swab Sampling Transfer to sample boat

|2

Carbon analysis on direct combustion system
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Cleaning Validation with the SSM

Swab Sampling - Direct Combustion Method

In the swab sampling - direct combustion method, the
internal surface of manufacturing eguipment is
swabbed with Easy wiper made of inorganic quartz
glass fibers, and the swab is analyzed on the direct
combustion system. See Fig. 2. The Easy wiper with
which tha residual substances are adhered is placed in
the sample boat, and directly analyzed on the direct
combustion systern combining the Solid Sample
Combustion Unit SSM-5000A and TOC analyzer.

In order to evaluate the recovery rate of wvarious
substances in this method, the stainless plate where
the sampla was adhared was swabbed with Easy wiper,
and the swab was placed in a sample boat on S5M-
50004 to perform TC analysis. A part of the analysis
data is shown in Fig. 3.

Since the carbon amount of the residus analysis
sample is 200 pg, the TC value when the whole sample
is swabbed should be 200 pg. Note that in order to
avaluate a blank sample, a stainless plate with no
substance adhered was swabbed and the swab was
also analyzed in the same way. The blank value was
then subtracted from each TC value, and the obtained
value was compared with tha theoretical value 200 pg
to obtain the recovery rate. The results are shown in
Table 3. High recovery rates of almost 100 % were
obtained for all substances, whather they were water-
soluble or water-insoluble.

Table 2 Measurement Condithon

Analyzer : Shimadmu Total Organic Carbon Analyzer
TOC-L et S0ld Samiple Combustion Unit
SEM-50004A (K circult bypath using system with
cell switching vabea set)

Cell Length : Short call

S3M carmier gas : 400 mL/mIn oxygen gas

Analyzed Rem : TC (Total Carbon)

Calibration curee

: 1-point calibration cunee using 20 ploof 1 %C
aqueaus ghecose solution

Swab Material » “Ezsy wiper made of guartr glass fiber

(Heated at 00 °C fior 15 minutes)”
Swabbing » #urlkd 200 pL of pure water to Easy wiper, and hold
Method 1t with tweerers to swab the surface.

Table 3 Measurement Results of Swab Sampling - Direct Combustion Method with Easy Wipear

Substance Name TC Concentration [pgC] [{moC Eunc.l-qﬂﬁ;zﬁgria;reeticamnnc.]

Elank o -

Tranexamic acid 207 104 %

Anhydrous caffeine 207 104 %

Isopropylantipyrine 20 100 %

Mifedipinz 208 104 %

Rinderon ointment 193 967 %o
Vasaline 207 104 9%

T ~ ~ W 5]
e e e . e e e

Ini ke Cone Feauit

il o, [ Firil (=)

T o1
] MTH
] X

EFAt T gy s

Tranexamic acid

M N W "
Vo v

1 e
-] an
] A

ESA-TO0 Sy

lsopropylantipyrine

P i He | L | L] W Ciore

RN TCo0T g 55|

Vaseline
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No Peaks

Probably the most common issue with the TOC-L is when user’s see no peaks
during analysis or no instrument response. This problem it almost always
caused by one of two things:

1. No sample being injected into the combustion tube

2. A Leak of carrier gas somewhere inside the instrument causing no sample
to be carried to the detector.
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No Peaks

To check to make sure sample is being injected into the combustion tube, start a sample analysis and open the

front door of the TOC and watch what the instrument does.

Watch the 8-port valve and the syringe to make sure the instrument is pulling in sample and then injecting it into
the combustion tube via port-7 of the 8-port valve. You can tell which port the valve is on by watching the “O”
mark on the valve. Whichever port the “O” lines up with is the port it is currently on.

Riotor drive | J 5 s
component , ;.‘,:,,,2—"‘_
£ 7 g
.y L
'f}‘:‘\-‘";;[ N
Intermupt plate -~ J - -

Open the lid on top and locate the top of the combustion tube that

sticks up out of the furnace. Make sure that when the slider moves
forward over the combustion tube you see sample being injected into
the combustion tube. If no sample is being pulled up and injected into

the combustion tube:

1. Check the auto-sampler tubing and make sure it is not clogged or

pinched

2. Replace the ASI auto-sampler needle if it is clogged

3. Check the 8-port valve and if necessary replace the 8-port valve

rotor.

4. Check the syringe and if needed replace the syringe, and/or

plunger tip.

.Section 2/4 -
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No Peaks |

To perform a leak check, pinch the “L” tubing going to the CO2 scrubber blocking any flow of gas that may be going
through that tube. While pinching the tube, check for bubbling in the drain pot on the left hand side of the instrument.

1ot -
"‘

If there is NO bubbling in the drain pot then there is a gross leak of carrier gas somewhere in the system. |If
there IS bubbling in the drain pot then there is no leak of carrier gas in the system.

.Section 3/4- 163
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No Peaks

The most common spots for leaks of carrier gas are in or around the combustion
tube. If it is determined there is a leak of carrier gas:

1. shut off the furnace and allow it to cool before proceeding.

EE TOC-L Sample Table Editor strument Propertics *
System] Optiong AS| } 55M } Communlcaﬂon} H\story]
File Edit View Insert Tools QOptions Window Help
- (ETRRI RV W (Mot Determined)
) Connect
EI - = Ope Background Maonitor O‘ e o I -
L -
Lackg v Catalyst Type: [TC/TH
Start Measurement —
r Tubing Diameter: egular hd
Shutdown 1 2020_04 27 001 e =
Sample Table - Cell Length: [Long
S‘tQF" r v Auto regeneration of IC solution
e ] TC Fumace: eg C)
md  New | Edit Mode T Foner o
. [™ Ext. Sparge Valve Open 680
3
¥ Ig H i Malntenance I¥ Enable ready status check & 720
P 2'|]' H“ﬂw SEttl ngs -I - StarldEII'E Measurement Method: |Nomal hd
E 20 | _{H}.ﬁ.m e Lnkernowa Carier Gas Flow: |150 1 mlLmin
g 2020_02_27_001 #hx > ——
md 2020_03_09_new cal std check tlx = U
e nkcrnow anc
A1 44n4n N . 4 &

1. Remove the combustion tube and check to make sure it is not cracked or broken and replace if necessary.

2. Replace the o-rings in the TC Injection block.

Return to Table of Contents .Section 4/4 . 164
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High Baseline Position

A high baseline is any baseline position above 200 mV. When the baseline is above 200 mV the instrument will give a
‘NOT READY’ status and will not allow a run to be started. At this point action needs to be taken to lower the baseline
below 200 mV. There are several things that can cause a high baseline including:

A leak of carrier gas. The TOC measures CO2 so if there is a leak of carrier gas, no clean gas is flowing through the
detector so it becomes filled with ambient air. The instrument will then measure the CO2 in ambient air resulting
in a high baseline position.

A dirty detector cell. The detector cell is gold lined for maximum transmission of light to the detector. Over time
the gold lining can become dirty, corroded, or even scratched, leading to a high baseline. In this scenario the
baseline will usually creep up over time and when it gets to 200 mV, will no longer give the ‘READY’ status. Please
contact Shimadzu for technical assistance.

Contaminated carrier gas. Carrier gas that contains high levels of CO2 or other hydrocarbons can lead to a high
baseline. If using compressed cylinders, it is possible to get the occasional bad cylinder of air. If using a TOC gas
generator, check the filters and scrubbers on the generator and replace if necessary.

A faulty detector or light source. This is the least common scenario as the detector and light source are quite
robust typically lasting for ten years or more. This scenario usually results in a baseline being so high or so low
that it cannot even be seen on the background monitor page. Please contact Shimadzu for technical assistance.

@ Return to Table of Contents
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Poor Reproducibility

It is common in TOC analysis to perform multiple injections for each sample and then average those results together
for the final result. Replicate injections should have low CV (RSD) values, and low SD values. When these values
become large, action should be taken.

@ TOC-L Sample Table Editor - [Sample Window]

T File Edit View Insert Instrument Tools Options Window Help - | 7| x |

[ New = Open Bl save L Print . Q, Preview . B2, Connect c mmg::te d)

BE (=) 6 /8 T4 & o
— Parameter [ value [

(+] i ' i i ' ' H H
T New H - | ' H H ; ] H H Sample Name Bamstead water
e e Sample 1D 15ul

i 2019_11_22_001N1kx - L : : : : : : : Object 1D 0L-10400100771 053320931 3417341 BGAE .
- : ; : : ! 5 ; : Ainalysis NFOC

._P 2018_11_21 00Ntk . Manual Dilution 1.000

i 2019_11_21_00Tcal the Result NPOC:25.43ppm

[ 2019_11_20_001N ke z :

i 2019_11_08_001N ke 5 '
Jd 2019_11_06_001Ntbe 2 e
Jid AgCan_2019_07_17_001 i 10

S g Can_2019_07_15_001 : ; : : ; 3 : :
A 2019_11_13_19091684x B B A ]\ B R E e e L LR
&-—J 2019_11_13_001_Fleming TN TC IC Calibration N B 4 H B B H H

i oc2019_11_12 0024k dlls : ! ! ! ! ! ! !
i 2019_11_13_0024k T - 10 15 20
i 2019_11_13_0011i¢ 2 Time{min €3]
3 2019_11_07_001 tie
I 20190CT 28 NEON DI Spl. No Inj. No frea Mean Aea | Conc. | MeanConc.|  Result Remarks | SDAwea | CVAea | SDConc. | CVConc Vial Excluded | Inj. Vol Auto Dil. | Calibr. Curve | Date / Time
R 2019_10_25_001 the
A - 7 7 B652 2168 7803 2543 NPOC 2543 389 B0 16.30 B0 E3 E 75 NPOC Calibr 1072872019
EJ Injection Veolume NPOC 2015_10_28 tx T . L T oy i5 NPOC Calibr | 10/28/2019
. |-’p BLANKS POST PH 10101 E'l'w‘ R |l k! 11.85 NPOC Calibr  10/28/2019

" Hsa.. [ cat.. | alime.. | g con.. [Hsen.. |
2=l

- 30

b}
]
el
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Poor Reproducibility

There are many things that can cause poor reproducibility including:

A worn out syringe and/or plunger tip

Clogged or leaking 8-port valve/rotor

Clogged or kinked injection line (port 7 tubing)

Worn out or leaking o-rings

Cracked or broken combustion tube

Poor injection into the combustion tube

@ Return to Table of Contents .Section 2/2 . 167
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Poor Recovery of Control Samples / Check Standards

Low Recovery of Control Samples or Check Standards could be caused by:

Bad or consumed catalyst. Remove the combustion tube and replace the catalyst.

Clogged ASI needle or ASI tubing. Check the needle and tubing and replace if necessary.
Worn out syringe or syringe plunger tip. Check and replace if necessary.

A leak of carrier gas. Check for a leak of carrier gas.

Worn out o-rings. Check and replace o-rings as needed.

Improperly prepped Calibration Standards. Check the calibration standards and re-prep if necessary.
Then re-run the calibration curve.
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Poor Recovery of Control Samples / Check Standards

High recovery of Control Samples or Check Standards is much less common than low recovery however
High recovery could be caused by:

Instrument contamination. If instrument contamination is suspected, remove and clean these parts:
The AS| needle

The syringe

The 8-port valve rotor
The combustion tube
The TC injection tubing

Instrument Carry-over. If Carry-over between sample is suspected, increase the number of washes
and/or ASI needle rinses.

Improperly prepped Calibration Standards. Check the calibration standards and re-prep if necessary.
Then re-run the calibration curve.

@ Return to Table of Contents ISection 2/2 . 169
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High Blank Values

High blank values can be caused by many things, including:

Contamination in the instrument. If instrument contamination is suspected, remove and clean these

parts:
The ASI needle
The syringe
The 8-port valve rotor
The combustion tube
The TC injection tubing

Contaminated DI water. Replace the dilution water bottle and ASI rinse bottle with freshly collected
DIl water.

Contaminated acid. Replace the acid with a new or freshly prepped acid.

Not enough ASI needle rinses or syringe /flow line washes. Click to the next pages for instructions on
where to increase these values.

Section1/3 - 170
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High Blank Values ~

In the TOC-L software, ‘Washes’ refers to the number of times the instrument washes the syringe, valve, and flow lines with
SAMPLE prior to analysis. These values can be changed by opening either an existing calibration curve file or method file.

Calibration Curve Properties bt Sample / Method Properties >
Commaon ] Parameterata ] Graph ] History] Common] ParameterIC ] History ]
Analysis Parameter Peak Time Parameters Analysis Parameters Peak Time Parameters
No. Washes: | 2= ) Units: | * [V Use default settings
- : =2 ¥ Use default settings == —
Mo.of Inj.: | 2= ¢/ I?I_vl [1-20] Min. integration time:
Aeid Add 1.53: [0.0-200%] Min. Integration time: Mo of Wash: | 2=
ﬂ- ; = ’m [0:0 - 20:0 min]
Sparge Gas How:m ) 0000 —  [0:0- 20:0 min] S0 Max: | 01000
1[50 - 200 mL/min] CV Max: 200 - Max. integration time:
Sparge Time: |2130 = min Max. integration time: Acid Add - 0_03: [0.0 - 20.0%] 0450 — [2:0-20:0min]
0450 —=— [2:0-20:0mi
[ min [v Multiple Inject
Auto. Comection of inj. [ Comection of inj. Vol
Wol. and dilution [~ Comection of dilution
v Comelation Coeff. Check Auto Dilution: Inj. Volume:  Expected Conc. Range
1= 50 50.00
Failure Action{1st time): ™ Continue  Stop  Repeat = | -
ibrati : CATOC-LMCalCurveshTC Example Curve cal
Failure Action(2nd time): & Cortinue ¢ Stop R | p
Calibration Curve 2: |
Lower Limit: (0595 [0.0000 - 1.0000] Calibration Curve 3 |
OK | Cancel oK | Cancel

.Section 2/3- 171




) sSHIMADZU

High Blank Values

In the Hardware Settings, the number of times the auto-sampler rinses the needle with DI
rinse water can be set. Increase this value for really dirty samples or if needle contamination

and carryover is suspected.

1. Open the list of saved sample
tables.

2. Expand the list of Hardware (H/W)
Settings and select the desired
configuration.

3. Select the ‘ASI’ tab to view the
auto-sampler settings.

4. Change the number of needle
washes to the desired amount.

@ Return to Table of Contents

[ New [ Open B save o=k Print
2=

Sample Table
@ New

= lﬂ HAN Settings -

TOC-LCPH
S5M

TOC-LCPN
extemal sparge
high sense
TOC-LCPN__High Satts
hamed
i 2020 04_27 001 the
i 2019_05_09_002th
Fd 2020 02_27 0011
P 2020_03_09_new cal std check th
11201901 the
i 0330420014k
[ 022620-01thx
Jd 2020_02_25 001 tx
i 2020 02_24 001 th

Q. Preview .

Instrurnent Properties

System ] Cptions ] TOC S55M ] Communication] Histor'_.']
3 e -
Needle Type: |Sample -

Mo of Flow Washibetween vials): 14;|

Mo of Flow Wash(after all meas. 1=
completion): —

Iv¥ Meedle Rinse{after sampling)
I Meedle Rinselafter acid addition)

[~ Activate Stimer

Fd 2020 02_21_0011x -
1 | v[ ]
Wm cal.. | glime.. | it con.. [[Esch.. |
2] x| oK | Cancel
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ERROR: Syringe Pulse Count / Syringe Pump

Either of these error messages signifies an issue with the syringe
pump drive in the TOC.

1. Restart the instrument.

2. During the Instrument ‘Initialization” open the front door and
watch what the syringe drive does.

If the syringe never moves up or down and the same error
message is generated again, it is usually due to a faulty
syringe pump motor. Replace the motor.
If the syringe moves up and down a few times and then
gives the same error message, it is usually due to a faulty
photo-sensor. Replace the photo-sensor.

3. Contact Shimadzu Tech Support for current part numbers and
prices for the motor an sensor.

@ Return to Table of Contents
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Either of these error messages signifies an issue with the 8-port Valve
drive in the TOC.

1. Restart the instrument.

2. During the Instrument ‘Initialization” open the front door and
watch what the 8-port valve does.

If the valve never rotates and the same error message is
generated again, it is usually due to a faulty 8-port valve
motor. Replace the motor.
If the valve rotates a few times and then gives the same error
message, it is usually due to a faulty photo-sensor. Replace
the photo-sensor

3. Contact Shimadzu Tech Support for current part numbers and
prices for the motor an sensor.

@ Return to Table of Contents
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ERROR: TC/ IC Slider Position

Either of these error messages signifies an issue with
the TC or IC slider drive mechanism.

Restart the instrument.

During the Instrument ‘Initialization’ open the
front door and watch what the slider does.
If the slider never moves forward or backward
and the same error message is generated
again, it is usually due to a faulty slider motor.
Replace the motor.
If the slider moves forward and backward a
few times and then gives the same error
message, it is usually due to a faulty photo-
sensor. Replace the sensor.

Contact Shimadzu Tech Support for current part
numbers and prices for the motor an sensor.

@ Return to Table of Contents
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ERROR: ASI Arm Vertical Pulse Count / ASI Arm Vertical
Position

Either of these error messages signifies an issue with the ASI arm in the auto-sampler in relation to the up
and down movement.

Restart the instrument

Start an analysis and watch the ASI auto-sampler arm.
If the arm never moves up or down and the same error message is generated again, it is usually
due to a faulty ASI motor.
If the arm moves up and down a few times and then gives the same error message, it is usually due

to a faulty photo-sensor.

Contact Shimadzu Service. Removing the covers to get down to the motor drives in the ASl is difficult
and requires a trained Shimadzu Service Engineer.

@ Return to Table of Contents
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ERROR: ASI Arm Horizontal Pulse Count / ASI Arm
Horizontal Position

Either of these error messages signifies an issue with the ASI arm in the auto-sampler in relation to the forward and
backward movement.

Restart the instrument

Start an analysis and watch the ASI auto-sampler arm.
If the arm never moves forward or backward and the same error message is generated again, it is usually
due to a faulty ASI motor.
If the arm moves forward and backward a few times and then gives the same error message, it is usually due
to a faulty photo-sensor.

Contact Shimadzu Service. Removing the covers to get down to the motor drives in the ASl is difficult and
requires a trained Shimadzu Service Engineer.

@ Return to Table of Contents
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ERROR: ASI Tray Pulse Count / ASI Tray Position

Either of these error messages signifies an issue with the sample tray in the auto-sampler.
Restart the instrument

Start an analysis and watch the ASI auto-sampler tray.
If the tray never rotates and the same error message is generated again, it is usually due to a faulty ASI
motor.
If the rotates around a few times and then gives the same error message, it is usually due to a faulty photo-
sensor.

Contact Shimadzu Service. Removing the covers to get down to the motor drives in the ASl is difficult and
requires a trained Shimadzu Service Engineer.

@ Return to Table of Contents
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Mechanical Check

Mechanical check allows users to check all the mechanical functions of the TOC-L. It can be very useful
for troubleshooting and diagnosing mechanical issues. To access the mechanical check, select
‘Instrument’ > ‘Maintenance’ > ‘Mechanical Check’.

B¥ TOC-L Sample Table Editor
File Edit View |nsert |Instrument Tools Options Window Help

Mechanics! Chack el

TOC | AS| / 8Port Sampk |

STmrEE (- —— Syroe Fump | Sclencid Valves Combustion] | | Sclenod Values (Optian) | Pon Select
Background Monitor R i
(&) 2z £ Camer  CSpemge B pe TN
| Start Measuremnent r v D gas Gas Spage g l 2
| e
s 120004701 ample ol T B o | o T || ol e || ST B
Stop 4

M Omal Ooaal Ooae[ ’G‘”E o] | 04 | —GJLl—AJ

@New

Edit Mode

&) HAW Sef Maintenance Zero Point Detection R
+ ings
F 2020 04 27 0O H/W Setti Regeneration of the TC Catalyst | i ———— TC hi. Pod
U4 27| ings
F 2019 05 09 D0zt ° Regeneration of the |C Solution Dran M“,I
02 27 001, i ~ Aok Pump ————
P 2020_02_27 D01t Replace Flowline Content
F 2020_03_09_new cal std check tlx b Washing.. Open Clase iC by Pot
112075407 the
g 0330420-07 the Mechanical Check = e | Vi
/i 02262001 tx Input Check - : Creck ki Pod
F 2020 02 25 D01 the Initialize ASl/8Port Sampler
5 2020_02_24 0011k Change Syringe ‘ T ic
Fd 2020_02_21_001 ke ik Check : |
[d DPD-2020_02_20_001:x = )
[ 2020_01_07_Blank Check tix History =
fid 2020_02_12_TOC Validation PG Day 1 Calibratic Error List _
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Mechanical Check

Item

Function

Syringe Pump

Click the buttons to move the syringe pump to the Zero, Home and
Sparge positions.

Click the Reset button to move the plunger to the highest position.

Solenoid Valves
(Combustion and Option)

Use the Open and Close buttons to open and close the following
solenoid valves.

+ IC Dram

+  Carner gas

*+  Sparge Gas

+  POC

Port Select

Click a numbered button to open the flow line between the syringe
and the mnjection port. The numbered buttons correspond to the port

numbers of the 8-port valve.

Acid Pump

Click Open to turn the IC reagent delivery pump on, and Close to
turn 1t off.

TC Inj. Port

Click Drain or Meas to move the TC shider to the drain or injection

position.

IC Inj. Port

Click Drain or Meas to move the IC shider to the dramn or injection
position.

.Section 2/3 -
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Mechanical Check

ASI/8 Port Sampler Tab

The enabled items will vary depending on the optional accessories connected.

TOC  ASI/8Pot Sampher |

~Rinse —— —Am -

Vertical: Upper Limit

o | insett Check |
~Move Tray - Lower Limit ]

Reest
j_l !J Harizortal:
Reset 5
Busy:
A 2 ad & Jd &2 4 ¥4

—~Vial Position——

1

t.

Move

£

- Magnetic Stirer -

[ [=

Item

Function

Rinse

Click On and Off to start and stop the ASI-L flow line rinsing operation.

Move Tray

Click the left and right buttons to move the ASI-L wvial rack left and right. Click
Reset to return the rack to the home position.

Arm

Click the up and down buttons to move the arm up and down. Click Reset to
return the arm to the home position.

Use the Horizontal drop-down box to move the arm horizontally to the Rinse,
Needle Change Pos, Drain Port or Vial 1st (to 5th) Line positions.

Vial Position

Enter a vial position number, and then click the Move button to move the arm to

the specified position.

oK Magnetic Stirrer

Click On and Off to start and stop the magnetic stirrer operation.

Return to Table of Contents
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Troubleshooting TNM-L Issues
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Flow Diagram TOC-LcPN + TNM-L
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Troubleshooting TNM-L Issues

Figure 2.8 Flow Diagram TOC-LCPH + TNM-L
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Troubleshooting TNM-L Issues

The TNM-L is downstream of the TOC-L. Sample passes through the TOC-L where carbon Is measured and then enters the TNM-
L where nitrogen is measured.

When troubles arise with nitrogen measurement such as no peaks or poor reproducibility it is first a good idea to check the
carbon measurement.

If carbon measurement is normal and looks good then the issue with the TNM-L measurement lies within the TNM-L so
troubleshoot the TNM-L

If carbon measurement is not good then the issue with TNM-L measurement is likely a result of something within the TOC-L
so troubleshoot the TOC-L




) sSHIMADZU

Troubleshooting TNM-L Issues

No peaks during for nitrogen

Make sure air is being supplied to the TNM-L unit at 200 kPa

Make sure there is no leak of gas within the TNM-L

Check the hours on the Ozone Generator. The ozone generator does have a lifespan and if no ozone is being generated then
there will be no peaks for nitrogen measurement. Replacement of ozone generator is performed by Shimadzu Service

Engineer. Please contact your local Shimadzu Office.

Open the Sample Table tab of the file viewer. Right-click on the connected system
configuration icon. and click Maintenance — History.

I OG- Sample Table Edi

FEile Wiew Tools Opticns Help

Sample Table
& New 11
—| ®), HAW Settings
H Connect
o Background Monitor
3 Shutdown
i_] 2010 Maintenance L3 Zero Paint Desection
et o Regeneration of the TC Catalyzt
= il - = Regeneration of the I Solution

B 2010_06_25_001 e Resiclue Removal
Replace Flawdine Content

Washing..
Mechanical Check

Input Check
Initialize ASLEPost Sarmpler

Change Syringe

= )

The Maintenance History Dlg window is displayed.
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G012 Anzarber, replaced on -
BPort Valve Operation (nod :
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e
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'
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AST Stirrer(R) Operation thour] ©
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Troubleshooting TNM-L Issues

Poor reproducibility for nitrogen measurement
Check for a leak of carrier gas within the TNM-L unit

Check black tubing that connects the detector of the TOC-L to the reactor on the TNM-L and make sure the connection is
good at the TNM-L reactor.

Pull apart the TNM-L reactor assembly and inspect and/or replace the detector gasket.

See Replacing the TNM-L Detector Gasket

Return to Table of Contents
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Troubleshooting SSM Issues

No Peals Generated During Standard Measurement Repeatability is Poor Even for Standard Measurement

5 gas escape
from the drain vessel

coumectly prevented?

s the: e

NO
Defectve tubing connections.
Connect the tubing comectly.
NO
¥

Mo water, or gas lkeak in the
drain vessel

Add water to the dram vessel
or stop the gas leak

paort cover fully dosed?

NO

[

Sample port cover not used
propesfy of seal is defective.

Tperale cover comecay of |
replace the seal.

5 the sample
boat Icade-:ln":-l- the

[}

Defectwe acid injection.

Inject acid into the Iz sample
boat comecty

comect position for the
TC jor IC)
fumace?

TOC-L is defective
Contct your Shimadzu
representative.

¥

Inzomect sample boat position.

Load the sample boat in the

comect position.

Are the sample
amounts and

NO

amounts appropriate?

[l

Too much or too litte sample
or carbon.

Use the appropnate amounts
of sample or carbon.
Is camer gas
fiowing properly and NO
without leaks? ¥
(Gas leak.

Rezparr the gas leak.
{See Section £.1.2)

NO

[}

Too rruch or too lite
acid njected

1.) Add a suitable amount of
acd o decompose the [C.

2) i the total amount of acd
and sample = oo large,
reduce the amounts.

TOC-L 5 defective.

Contact your Shirmadzu
representative.

[}

Incomrect sample boat position.

Load the sample boat in the
comect position
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Troubleshooting SSM Issues

SSM-5000A Does Not Operate

s the SSM-5000A

poweer indicabor LED
illuminated?

v

Powser cord is unplugged or
Power & not tumed OMN.

Remedy the cause fthe
no-fuse breaker in the power
supply switch has been fripped

Elecirical system is defective.

Contact your Shimadzu
represenative.

v

Improper cormection of the
connecior cable.

Connect the cable properly.

Return to Table of Contents

TC or IC Furnace Does Not Reach Reqguired Temperature

V

temperature
the S5M-TC furnace

NO

SEM-IC fumace set o 'J‘f
in the "Conditions
I Improper screen settings.
| Cormect the setfings
NO
v

Fumace is owerheating.

Eliminate the cause of

owerheating and press the
tl'msr:l?tn.mn.

Defective control signals to

SSM-5000A TC (o 1C)
furmace, or defective
temperature regulator,
thermocouple. etc.

Contact your Shimadzu
representative.
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Principles of Analysis

Principles of Analysis

Two types of carbon are present 1n water: organic carbon and morganic carbon. Organic
carbon (TOC) bonds with hydrogen or oxygen to form organic compounds. Inorganic
carbon (IC or TIC) 1s the structural basis for inorganic compounds such as gas carbonates
and carbonate 1ons. Collectively the two forms of carbon are referred to as total carbon
(TC) and the relationship between them 1s expressed TOC=TC-IC.

Nitrogen 15 also present in water in two types: organic and imnorganic. The sum of these 1s
referred to as total mitrogen (TIN).

The principles underlyving TC and TN analysis are explamed in the following sections.

Section 1/4- 189
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Principles of Analysis

Principles of TC (Total Carbon) Analysis

Sample 15 introduced into the TC combustion tube, which 1s filled with an oxidation
catalyst and heated to 680°C. The sample 15 burned in the combustion tube and, as a result,
the TC components in the sample are converted to carbon dioxide. Carmer gas. which flows
at a rate of 150 mL/min to the combustion tube, carries the sample combustion products
from the combustion tube to an electronic dehumidifier. where the gas 1s cooled and
dehydrated. The gas then carries the sample combustion products through a halogen
scrubber to remove chlorine and other halogens. Finally, the carrer gas delivers the sample
combustion products to the cell of a non-dispersive infrared (INDIR)) gas analyzer, where
the carbon dioxide 15 detected. The NDIE. outputs an analog detection signal that forms a
peak: the peak area 1s measured by the TOC-Control L software.

The peak area 1s proportional to the TC concentration of the sample. A calibration curve
equation that mathematically expresses the relatitonship between peak area and TC
concentration can be generated by analyzing various concentrations of a TC standard
solution. The TC concentration in a sample can be determuned by analyzing the sample to
obtain the peak area and then using the peak area in the calibration curve equation.

-Section 2/4- 190
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Principles of Analysis

Principles of IC (Inorganic Carbon) Analysis

Two methods for measuring IC using the TOC-L are available: analysis within the injection
syringe and analysis using the optional IC reactor. In both methods, the measured IC
consists of carbon derved from carbonates, hydrogen carbonates and dissolved carbon
dioxide.

Defining IC

The IC measured by TOC analysis consists of the carbon contained in carbonates and
carbon dioxide dissolved m water. By acidifying the sample with a small amount of

hydrochloric acid to obtain a pH less than 3. all carbonates are converted to carbon dioxide
(CO4) by the following reactions:

Me,CO; + 2HC1 = CO, + 2MeCl + H,0
MeHCO; + HC1 - CO, + MeCl + H,0

Carbon dioxide and dissolved carbon dioxide in the sample are volatilized by bubbling
(sparging) air of nitrogen gas that does not contain carbon dioxide through the sample.

Analysis Using the IC Reaction Vessel (H Type Instrument)

The TOC-L IC reactor kit 15 used to sparge the IC reaction solution (acidified reaction
ligquid) with carmer gas. Sample 1s injected into the IC reaction vessel and the IC i the
sample 15 converted to carbon dioxide, which is volatilized by the sparging process and
detected by the NDIR.

Analysis Within the Syringe (N Type Instrument)

The sample 15 acidified to pH 3 or lower in the syringe, using hydrochloric acid. The
sample 15 sparged with carrier gas and the IC in the sample 1s converted to carbon dioxide
and detected by the NDIE.

-Section 3/4-
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Principles of Analysis

Return to Table of Contents

Principles of NPOC (Non-Purgeable Organic Carbon) Analysis

After acidifying the sample to pH 2 to 3. sparge gas 1s bubbled through the sample to
eliminate the IC component. The remaming TC 1s measured to determine total organic
carbon. and the result 15 generally referred to as TOC. However, in the TOC-L., this analysis
value is referred to NPOC to distinguish it from the TOC value obtained by calculating the
difference between TC and IC. NPOC stands for non-purgeable organic carbon and refers
to organic carbon that 15 present in a sample in a non-volatile form.

NPOC and TOC (obtained by IC elimination) described in the TOC-related standard
methods and referred to i water quality-related test methods (JIS, ASTM. EPA. EN) are
identical. Purgeable organic substances in the sample can be lost during the sparging
process. Consequently, when the sample contains purgeable orgamic substances, TOC
should not be measured by the NPOC method. If the dissolved purgeable organic
component in the water sample is large, the amount volatilized during sparging 1s relatively
small. Generally, the amount of purgeable organic substances in natural environmental,
public and purified water 1s small; as a result, NPOC can be referred to as TOC.

Table 8.1 « Residual Rate of Volatile Organic Substances using Sparging
(Nitrogen Gas)

Organic Substance | Pre-Sparging Conc. | Post-Sparging Conc. | Residual Rate
(ppm) (ppm) (%)
Methanol 117.5 116 086
Ethanol 106.5 105 085
Isopropyl alcohol 129 127 98.5
n-butyl alcohol 117 115 083
Acetone 106 101 0953
Acetaldehyde 130 117 90.0
Ethyl acetate 102 88 863
Tyrosine 117 116.5 005
Benzene 85 25 29
Cyclohexane 79 2 25
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TOC-LC*H

Diluent IC Reaction
Backfiow Vessel IC Reagent
Preventicn Trap Supply Pump
pce ©
i
Solenoid L1
A Vahve 3 =
(To Dirain)
Sample
Sliding TC . i
Backiiow Sample IC Reagent P‘hnsphl oric
Prexention Injector Acid
Valve
_O_|—_| CO Absorber
Halogen Scrubber
—
5 mL Syringe —
Dehumidifier Membrane Fiter
3} | [Electronic Cooler)
Pure Water Trap
TC Combustion
Pressure Sensor P53 fes Tube
Propertional Valve 2 E% ‘M Brain Fot
in
j Cooling Tubing

Pressure Proportional  Pressure

Humidifier

Solenoid Valve 1 Sensor PST|  Valve 1 Sensor P52
- ¥ 9 | B @
Carmier Gas

Inlet

Flow Diagram (TOC-LcPH)

Section 1/4-
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TOC-LC*H + TNM-L + Ext. Sparge Kit

Diluent

Acid

A ——

Backflow

Prevention Trap

Sample

Pressure Sensor P53 (0

m

5 mL Syringe

—

Proportional Vaive 2 @%
A
Pressure
Solenoid Pressurs Proportional Sensor
Vahe 1 Sensor P31 | Valvel pgo

Carrier

Gas Inkst E R

| Flow

+ with Valve

Sample or AS| _!_
i
i

Meter !
Solencid |
Valve & H

Backflow
Prevention Valve

Sliding TC
Sample

Injector

T

—

Humidifier

TC Combustion
Tube

IC Reagent

IC Reaction
Vessel

auliig

Cooling Tubing

Dehwmidifier
—1 | {Electrenic Cooler)
Pure Water Trap
Drain Pot

IC Reagent
Supply Pump

Acid

Membrane

Filter

NDIR Tandem
Cell {(Sample
cally

P P .
! g !
i
[ i
Pressure
I Sensor PS5 |
l i P
: — 0yl i
| NOAp | Z_Dreeg
i :
: I
! | %Egulemid i
I Lo Male
ORI Bemeees
TNM=-L Garrier
as Inket

Flow Diagram (TOC-LcpPH + TNM-L + External Sparge Kit)
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Ozone
Generator
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TOC-LC*N e

Diluent

Acid

Lil—
| Light Siousrce
Sample
Solenoid Valve 2 Backflow gg::r;?ETC -
(For Sparging) i "
P'?;":Dn Injector CO; Absorber NDIR Tandem
| _l Cell {Sample
| : o Cell)y

£ mL Syringe

Halogen Scrubber |:|

Membrane Fiter I:l Detector

Lt

Dehumidifier
I | {Electrenic Cooler)

Pure Water Trap

Pressure Sensor P33 (304 )
TC Combustion
Tube
Proportional Valve 2 E% 1l
Dirain Pot
- . Pressure Proportional  Pressure Humidifier Caooling Tubin,
Solenaid Valve 1 SensorPS1 | Valve!  SensorPS2 g

) 3 R

Carrier Gas Infet

Flow Diagram (TOC-LCPN)
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TOC-LC*N + TNM-L + Ext. Sparge Kit

Diluent

Acid
Al —
Sample
Selenoid Valve 2
{For Sparging)
[
_
5 mL Syringe
Pressure Sensor P33 (2
Proportional Valve 2 E%
e
Pressure
Solenaid Pressure  |Properiional Sensor
Valve 1 Sensor P51 Valve 1 7
Camier E - @ i
Gas Inlet 1 1 + @

JUUE I I R -

| Flows Meter |

. With Valve  Solenoid .

Sample or A5 —0—., Vake & |

I |

l e J

External Sparge Kit

Return to Table of Contents

on glldlng TC
Prevention me
Injechor

Valve

—— 1]

‘,l\

Dehumidifier
(Electronic Cooler)

Pure Water Trap

TC Combustion

Tubs DLI
j Cooling Tuging Drain Pot

Humidifier
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cel
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Membrane

. |:| Detector | Dznne
Filter Treatrnem
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NDIR Tandem |
(Sample
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! Detector
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Generator |

NQ, Absorber

Flow Diagram (TOC-LcPN + TNM-L + External Sparge Kit)
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Preparation of Standard Solutions

Preparation of Standard Solutions

Zero water refers to a standard solution with zero concentration of TC. IC, and TN, or the
water used to prepare these standard solutions of various concentrations. Although zero
water 1s absolutely free of carbon (TC) and nitrogen (TN) in theory. in practice. this type of
water is difficult to attain. Even ultra-pure water attained using a high performance
membrane technique or water that has been repeatedly distilled will have a TC content of
about 10 ug/L. which will increase as the water moved and stored in a container. Carbon
dioxide is present in the atmosphere at concentrations ranging from 300 to 500 mg/L. The
carbon dioxide content of ambient air is even higher in a room with many people or where
combustion equipment is used. Carbon dioxide in ambient air dissolves in water, taking the
torm of IC. The dissolved amount is generally about 0.2 mg/L. but depends on the water
temperature and carbon dioxide content of the air in contact with the water

Not all water distillation and purification mstruments incorporate mechanisms that prevent
contact with air during water uptake. retention. or storage processes. For this reason. IC 1s
present in most types of distilled and purified water. In some cases. the TC content of
commercially available distilled water stored in plastic or glass containers is near 1 mg/L.

Note: The degree of purity required for zero water varies depending on the
measurement range. For example. commercially available purified water 1s
acceptable when measuring samples with TC concentrations of a few hundred
mg/L. The quality of the zero water should be considered along with the
measurement range.

Section 1/ 8- 197
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Storage of Standards

Storage of Standard Solutions

The standard solutions undergo concentration changes. particularly when low-
concentration solutions are stored even for short periods. As a result. high-concentration
standard stock solutions (for example. 1000 mgC/L) should be stored in airtight containers
in a cool. dark place. Glass bottles are suitable storage containers. Dilute the stock solution
prior to each use.

Storage Time

The limitation on storage of standard solutions is about 2 months for 1000 mgC/L standard
stock solutions and about 1 week for diluted standard solutions (for example. 100 mgC/L).
The limitations are for cold storage in sealed containers.

Note: 1C standard solution absorbs atmospheric carbon dioxide and undergoes
concentration changes. As a result. it 1s particularly important to store IC
standard solution in a sealed container.

Prepare fresh standard solutions:

» If reproducibility of analysis values 1s poor or concentration fluctuates.

+ If contaminants. including even small amounts of dust. are present in the standard
solution.

-Section 2/ 8- 198
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TC/NPOC Standard Prep

Preparation of TC Standard Solutions

7. Accurately weigh 2.125 g of reagent grade potassium hydrogen phthalate.

2. Transfer the weighed amount into a 1 L volumetric flask.

3. Add zero water to the 1 L mark. and stir the solution.

The carbon concentration of the solution 1s 1000 mgC/L (1000 mgC/L = 1000 ppmC).
This solution 1s the standard stock solution.

Note: »

The standard stock solution may be prepared at other concentrations.
Although this example describes the preparation of a 1000 mgC/L
standard stock solution. the standard stock solution may be prepared
at other concentrations within the range of solubility.

4. Accurately dilute this standard stock solution with zero water to prepare standard
solutions at the required concentrations.

Note:

The TC standard solution reagent need not be potassium hydrogen
phthalate. Other substances (such as sucrose) are also acceptable
depending on the application.

Although this example describes the preparation of a 1000 mgC/L
standard stock solution, the standard stock solution may be prepared
at other concentrations within the range of solubility.

A variety of official dryving methods for standard substances are
defined. Use a suitable method for dryving. if required.

-Section 3/ 8-
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IC Standard Prep

Preparation of the IC Standard Solution

/. Accurately weigh 3.497 g of reagent grade sodium hydrogen carbonate and 4.412 g of
sodium carbonate,

2. Transfer the weighed amount into a 1 L volumetric flask.

Add zero water up to the 1 L marker and mix well.

e

The carbon concentration of this liquid solution 1s equivalent to 1000 mgC/L
(1000 mgC/L = 1000 ppmC). Keep this solution as a standard stock solution.

The following procedure is the same as for preparing TC standard solution.
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TN Standard Prep

Preparation of TN Standard Solution

7. Accurately weigh 7.219 g of reagent grade potassium nitrate.

2. Transfer the weighed material to a 1 L volumetric flask.

o8

Add zero water up to the 1 L marker and mix well.

The nitrogen concentration of this liquid solution 1s equivalent to 1000 mgN/L
(1000 mgN/L = 1000 ppmN). Keep this solution as a standard stock solution.

The following procedure is the same as for preparing TC standard solution.
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TC/TN Mixed Standard Prep

Preparation of 100 mgC/L TC - 100 mgN/L TN Mixed Standard Solution

7.

2.

Prepare 1 L of 1000 mgC/L TC standard solution using the preparation method
described above.

Prepare 1 L of 1000 mgN/L TN standard solution using the preparation method
described above.

Introduce 100 mL of each of the prepared standard solutions into a 1 L volumetric

tlask.
Add 50 mL of 1 M hydrochloric acid to the flask.

Add zero water up to the 1 L marker and mix well.

The hydrochloric acid concentration will be about 0.05 M after dilution.
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Hydrochloric Acid Solution

This section describes the preparation of acid used for IC removal in NPOC measurement
and IC measurement with the N Type instrument.

Although the concentration of hydrochloric acid 1s normally 1 mol/L as described below,
adjust the concentration according to the properties of the sample.

Preparation Procedure

1. Dilute commercially available special grade concentrated hydrochloric acid Acid intake tubing
(12 mol/L) with 12 parts pure water to prepare 1 mol'L hydrochloric acid. A il ml[!u
concentration accuracy of approximately 2 % 1s acceptable.

The pure water used as the diluent must have a TOC concentration no greater than -ﬂ ——

0.5 mg/L. Since the TOC value of the diluent pure water can have a large effect on the T
- - - - e - - R 1h

analysis result with high sensitivity analysis (low TOC concentrations). it 1s necessary R

to use pure water having a very low TOC concentration.

ACAUTIDN =

Hydrochloric acid 1s a hazardous chemical Use precautions to avoid contact _ .
when handling this substance. -

\ (o
\ A=

Acid container {250 mL capacity)

2. Pour the prepared acid into the 250 mL acid container provided standard with the
instrument, and secure the acid container in the mounting clip on the left side of the
mnstrument.

3. Pass the acid intake tubing through the hole in the cap.

4. Secure the tubing. using a wire clamp about 100 mm from the end of the tubing. to
prevent the tubing and cap from separating.

2. Place the cap on the container.

Note:  Verify that the tip of the acid intake tubing nearly reaches the

bottom of the container.
-Section 7/8- 203
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IC Reagent (Phosphoric Acid Solution)

Only for TOC-LC*H High sensitivity model Instruments

Procedure

7.

Prepare the IC reagent by diluting 50 mL of commercially available 85 % phosphoric
acid (ACS Reagent grade) with pure water to a final volume of 250 mL.

Since the specific gravity of 85 % phosphoric acid 1s about 1.7, dilution results i a
concentration of phosphoric acid of about 25 % (weight%s) in the prepared IC reagent.
A concentration accuracy of approximately £2 % 15 acceptable.

Pour the prepared IC reagent into the 230 mL container provided standard with the
instrument. and secure the container in the mounting clip on the left side of the
instrument.

Pass the tip of the IC reagent tubing through the hole 1n the cap.

Secure the tubing, using a wire clamp at a point about 100 mm from the end of the
tubing tip, to prevent the tubing and cap from separating.

Eeplace the cap on the container.

&CAUHON

The IC reagent contains corrosive phosphoric acid. Always handle acid with care to prevent
spills and contact with the skin.

Return to Table of Contents -Section 8/8 .
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