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INTRODUCTION

Thank you for your purchase of our Automatic Quick Furnace Model AQF-100.
This unit has the following features.

€ Appropriate for pretreatment of simultaneous analysis of anion such as sulfur and halogen
By connecting combustion part, automatic absorption part, and a liquid or solid sampler,
the pretreatment from combustion to absorption can be run automaticaliy.
Absorption solvent is automatically injected into an ion chromatography unit and sulfur and
halogen can be measured simultaneously.

€ Available for pretreatment of dioxin bromide
Sample is extracted and concentrated with toluene and combusted and absorbed by this unit.
It can be measured as total bromine with an ion chromatography unit.

. € Whole conirol by a personal computer

The personal computer controls combustion part temperature, gas flow, automatic absorption
of combustion gas, and a liquid or solid sampler. Therefore operation is easy.

By combustion and absorption and automatic injection to an ion chromatography unit,
measurement can be accurate.

To use Model AQF-100 efficiently and safely, read this manual and understand functions and
the operation fully.

NOTICE

(1) Do not reprint this manual wholly or partially without permission.

(2) The contents may be changed without notice.

(3) Though this manual was prepared carefully, contact our local distributors when mistakes,
omission, and missing pages are found. But the system program screen in this manual may be
different partially every version.

(4) For the influence of used results, we don’t take the responsibility regardless of (3).

(5) Decide operators when using this unit.

(6) Follow the contents in this manual. When troubles or damage occur by neglecting the contents in
this manual, we do not guarantee the unit even under the guarantee.

MITSUBISHI CHEMICAL ANALYTECH has the copyrights of this manual and the unit.
Microsoft and Windows are Microsoft’s registered trademarks,
Other company and product names are their trademarks and registered trademarks.







IMPORTANT SAFEGUARDS AND PRECAUTIONS

)S AND

IMPORTANT SAFEGUA
PRECAUTIONS

Thank you for pur chasmg our Automatic Quick Furnace Model AQF—IO{}
Read this instruction manual with care before the use, :

Keep the manual at hand when you are operating the analyzer.,

If you operate the analyzer in the way except this manual description, the security can't be
assured. If you find questions, errors, and omissions, contact our distributors,

WARNING
“WARNING” SHOWS DANGER OF DEATH AND SERIOUS INJURY CAUSED
BY NEGLECTING f‘WARNIN G” AND HANDLING THE UNIT MISTAKENLY.

CAU’HON

“CAUTION” SHOWS DAN GER OF DAMAGES CAUSED BY HANDLING THE
UNIT MISTAKENLY.

FOENT

IMPORTANT INFORMATION FOR THE ACCURATE USE OF THE UNIT




IMPORTANT SAFEGUARDS AND) PRECAUTIONS

Labels

The following labels are attached to AQF-100. Follow the instructions in the labels necessarily.

Attached places

At the gas connection part of' a
' AQF IOOrear AR

Warning and Caution labels

FEROBNGD
400+100kPat) )
HWEALFILE.

p eak ge,
keep pressures w;lhin
400 £100kPa.

+ | At power voltage setting box of :
4 AQF-100 rear :

At AC POWER sides of ABC

rear and GA-100 rear

At AQF-100 rear lower side -

(electric furnace rear side)

|230v

H115v

To prevent. : - o BBEBO -}
aleclric shock, EnsdD
do not open BEY

...ihe rear cover. O[5 4 AV

At the right and left sides of _
AQF 100

cRITED

To prevent burns, do

not touch the heater, - c@ndh
surolnding during BEDE L UMEERIE

- | heating or immediately SEnOTRAFANI:
afier shutdown. Ehoiunc e,

At the bottom of AQF-100 front
air inlet

T

0 prevant fires,

do not place -
flammatbie materials ?&ﬂ?‘ﬁ D

in front of the HEOSAERE
analyzer, Bk,

At ABC safety cover

To pravent breakage,
do not inject samples
if oxygen gasis
flowing through the

nner pyrolysis tube.

- HREOEBNGD
BBHAMEENE
AlzEhTINbLEE
&, YodiEsA
Liztso &,

At the rear of ABC upper right

AN CAUTIGN ale AN 3R .
To prevenl condensation, | * EEERDBNSB D
lurn OFF the ABC cooling | ik @eidmikigig,
unit after shutting down EHISABOXOW

the furnace.

AMvFEPDHLE,




IMPORTANT SAFEGUARDS AND PRECAUTIONS

At installation

CAUTION

Install the unit at the place where the temperature is 15°C~35C.
By installing it at immoderate temperature places afireis eaused and operation is
unstable. SR

| CAUHON

Install the unit in the plaee free ﬁ om d11 ect Sunhght to pr event a fne

CAUT 1ON

Install the unit in the place ﬁee ﬂom str ong v1b1 atlon or contmuous weak v1b1 ation to
p1 event operation instability. '

CAU’HON

Install the unit in the place ﬁee ﬁom st1 ong electromagnenc ﬁeld to prevent etror
operation.

CAUTION

Install the unit in the place where hmmdlty 18 unde1 80% to prevent a- fire and an
electnc shock

CAUTION

Install the unit in the place free from couoswe gas not to deterlol ate the unlt

CAUTION

Install the unit in the place free from much dust fo prevent a fire and an electrlc shock.

CAUTION

Install the unit in the place where fire is not used to prevent a fire. -

Install the unit horizontally.




IMPORTANT SAFEGUARDS AND PRECAUTIONS

At the unit use

WARNING

Check gas leak necessarily before using the unit. When organic matter mixes w1th
oxygen or air at high temperature, explosive combustion can occur and glass part such
as a pyrolysis tube and a guide tube is damaged. : :
To prevent explosive combustion, this unit vaporizes slowly a sample in argon gas and |
mixes it with oxygen or air and combust it. Before the use, check neeessarﬂy gas plplng
looseness, O-ring deterioration, and gas leak by septum removal.

A NG

Do not expose duectly the unit to combustibles and combustible gas.
The unit furnace is high-température. Combustible liquid causes a fne and 1t 1s vezy
dangerous

CAUTEON

Appoint a person respon31b1e for the operatlon and operatm 5.

_Cheok gas flow and:inject a sample.

CAUTION

Do not toueh hlgh temperature part. The electric fumaee is heated up to 900 C~1000 C
Do not open the door and touch it with naked hands.” '

CAUTION

Do not touch a power plug with wet hands to prevent an electric shock

CAUTEON

Do not 1emake and break a power cable. Do not load a heavy thing on the cable and
heat it.




IMPORTANT SAFEGUARDS AND PRECAUTIONS

CAUTION

Do not remove the unit cover except our servicemen. An electric shock and a fire can
be caused.

CAUTION

Check that a ground terminal is connected to prevent an electric shock.

When hi micals, put on the safety goggles or glasses to protect ears, skin, and
eyes. Do not inhale chemicals vapor.

When using ABC, use a safety cover. Without the cover, measurement can’t start,
When the cover is open, an error message is displayed in a monitor.

Maintenance and inspection

CAUTION

Check the unit evgry day before the use. If you fail to check it, it doesn’t perform
properly and a serious accident can be caused.




IMPORTANT SAFEGUARDS AND PRECAUTIONS :
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Section 1: Names and Fonctions of AQF-100 System

Section 1: Names and Functions of AQF-100 Syste

I-1. System Composition

GA-1060 AQF-160 Automatic boat controller Personal computer Printer
(ABC) ~ (Supplied by local distributors)

Hlustration 1-1. AQE-100 system

No. | -~ Unitname . L Function
1. { AQF-100 .. | Sample heating and decomposition, System control
2 | Automatic boat controller (ABC) | Automatic feeding of a sample boat '
3 | GA-100 | Absorption of combustion gas
4 | WS-100 o o Water supply '

-+ Table 1-1. AQF-160 system composition




Section 1: Names and Functions of AQF-100 System -

1-2. Names andFuncﬁans of Systemn -

1-2-1. AQF front side names and functions

Hlustration 1-2 and Table 1-2 show AQF fiont side and the names and ﬁmétions. |

AG1G0

LSRR RO gl )

IHustration 1-2, AQE-100 front_side

No. | Indication Name Function
POWER | Powerswitch Power s supplied to the unit by tuming on this switch.
2 | Power switch LED | This LED (green) is ON when the power switch is tumed
‘ Lo Loojon, : : D : :
3 | HEATER | Heaterswitch. .. . . | Foranelectric furnace
: : Toi mcrease the heater temperature, set it at “Heater’ ’ of
“System”. :
When thls switch is off, power is not supplied to the heater.

4 Heater LED This LED (green) is ON when the electric fumace is under
control,

5 A0, | A0, adjustment knob | Tumnitleft to increase the flow. Tum it right to decrease the
flow. Adjust the flow by checking gas flow in the computer
display.

6 0, LED Tt lights when O, flows into an inner pyrolysis tube.

7 0O, O, adjustment knob Tum it lef} to increase the flow. Tum it right to decrease the

flow. Adjust the flow by checking gas flow in the computer
display.

Table 1-2, AQF-100 firont side names and functions




Section 1; Names and Functions of AQF-100 System -
1-2-2. AQF rear side names and functions

Hlustration 1-3 and Ta'ble“' 1-3 show AQF rear side and the names and functions.

T2 3

_—

Hiustration 1-3. AQF rear side names and functions -

1-3




Section 1: Names and Functions of AQF-100 System

No, Indication Name Function
1 | COMPUTER | Connector for a pefsoha] Fora sigllaa]' cable connecting a personal computer
computer
2 ABC Signal cable connector | Connection of ABC to the main unit
for an automatic boat
controller .
3 | OPTION1 | Signal ‘cable connector | Connection of an option unit to the main unit
for an option L Lo 3
4 OPTION2 | Thisisnotused. =
5 | BALANCE |'Signal cable connector|{ Connection for an optional balance
for a balance ' :
6 Power voltage setting Set power voltage from 100/115/230/240V.
box - Remove the protective cover and change the rotary
switch with a screwdnver Change the switch by
- ‘moving it up and down.
a.c. POWER | Power connectm Power for the main unit :
FUSE | Fuse holder - - Set an appropriate fuse for voltage and power.
i i AC 100/115V-3.15AT
AC230240V-2AT
9 GND Ground terminal ‘Ground terminal for the main unit |
10 MAIN | Main power switch ‘This is an earth leakage breaker. -
POWER SR It usually should beon. :
il LEAK Leak indication button | When power is off by leak, this button comes oult,
12 TEST Leak test button For leak breaker tests
13 | GAS-INAr: | Argasinfet Aninlet joint is ¢ 3mm metal tube.
4 GAS-INO; | Ozgasinlet Aninlet jointis ¢ 3mm metal tube.
15 | GAS-OUT O, | O;gas outlet An outletjointis ¢ 4mm PTFE tube.
16 | GAS-OUT | Ar/O,gas outlet An outletjoint is ¢ 4mm PTFE tube.
Ar/O,
17 HEATER | Circuit protector fora : | Nofuse breaker for heater circuit protection
heater

Table 1-3. AQF rear side names and functions

1-4




Section 1: Names. and Functions of -AQF-100 System

1-2-3. AQ¥-100 left side names and functions . -

Tlustration 1-4 and Table 1-4 show AQF lefi side and the names and functions.

Eml

O

THustration 1-4. AQF left side

No. Name Function

1 Gas purification filter Removing impurities in supply gas
(Hydro-purge ID)

2 | Screw foragas Fixing a gas purification filter fixing metal
purification filter fixing [ - . ..o
metal

3. | Gas purification filter Metal for fixing a gas purification filter
fixing metal ¥ N S N

| Reducer -

Joint for a gas purification filter and a ¢4/2 PIFE|
tube T : TR T

~ ’Fable 1-4. AQF left side names and functions

1-5




Section 1; Names and Functions of AQF-100 System
1-2-4. GA-100 front side names and functions

Mustration 1-5 and Table 1-5 show GA-100 front side and the names and functions, :

7
8
Sk
Tustration 1-5, GA-160 front side
No. Name o . - Function
1 | Power switch GA-100 pdwer switch :
2 |Bottletray - | Place an absorption solvent bottle and a washing solution bottle.
3 | Washing solution bottle For washing solution 21,) - '
4 | Absorption solventbottle [ For absorption'solvent (0.51) -
5 | Operation panel For manual operation of GA-100
‘ Refer to Hlustration 1-9. GA-~100 operation pane! for details.
6 | Sample injector For filing a sample loop with absorption solvent or standard
solution and injecting a sample into an ion chromatography unit
7 | Syringe Absorption solvent is injected into an absorption tube.
8 | Handle For pulling GA-100 front forward
9 | Standard solution injection | For injecting standard solution
fube
10 | Absorption tube Absorption solvent is injected and combustion gas is absorbed.

Table 1-5. GA-100 front side names and functions

1-6




1-2-5. GA-100 rear side names and functions

Section 1: Names and Functions of AQF-100 System

Mlustration 1-6 and Table 1-6 show GA-100 rear side and the names and funcitons.

3 4
2
1
A
/
B B e
IHustration 1-6. GA-100 rear side
No. | Indication - Name . L Function
1 | ac.POWER Power connector . - f For GA-100
2 MAIN Main power switch This is an earth leakage breaker swﬁch
POWER SR oy It should be ON. -
3 RS-232C | Connector of asignal cable | Connection of a personal computer to GA-100
for a personal computer
4 1~11 Signal terminal for an jon Connection of an ion chromatography unit and
chromatography unit WE-100 to GA-100

Table 1-6. GA-100 rear side names and functions




Section 1: Names and Functions of AQF-100 System
1-2-6. GA-100 absorption part names and functions

Tlustration 1-7 and Table 1-7 show GA-100 absorption part and the names and funciions, =

Hlustration 1-7, GA-100 absorption part

No. Name Function
Overflow tank For washing solution overflow
2 | Combustion gas inlet For combustion gas
Absorptiontube | Absorption solvent is injected and combustion gas is
absorbed.
4 |Drainoutlet For absorption solvent and washing solution :
5 | Vinyl tube For draining overflowed washing solution

Table 1-7. GA-100 absorption part names and fimctions

1-8




Section 1; Names and Functions of AQF—lOO System
1-2-7. GA-100 absorption part line names and functions - -

For pump (P) and valve (V) positions, refer to Hlustration 8-3. GA-~100line control part and the
leakage sensor. o

Al:)sﬁoh . ‘Washing solution
solution P3 ® $
NS e
_ |
Standard solution || A . ' ‘
imjection” TR0 V7 Absorpton | SR R Fromapymlysnswbe
- ave =% e
Ion chromatography G =] ?[ ;‘57’ i‘j
feed pumyp o ' Ball joing
Z 7 V5 :
Ton éi]fomafography_ = .
separate column ; Sy
o 1N
/‘““ Dram
 Illusiration 1-8, GA_-IOO absorpt:on partlines
Line Name - |- Valve |: Pump |[:7 . Function . :
No. No. No. R
@ |GasLine |7 V4 P4 'Forwaslnnggasimes
® | Absorption Tube Vi - P1 .| For washlnganabsorptlonmbe
@ | Dispense P3| For{illing absorption solvent into an
absorption tube i
@ | Drain S V2 P2 | For draining absorption solvent fiom an
| absorption tube
® |Sampling | V5 | PS5 |Forsamplingabsorption solventofan
' absmphon tube _
® | Calibration V5, V7 | P5  |Forinjecting directly measurement solution
such as standard solution

Table 1-8, GA-100 absorption part line names and functions




Section 1: Names and Functions of AQF-100 System
1-2-8, GA-100 operation panel names and functions - :

Hlustration 1-9 shows GA~100 operation panel and Table 1-9 shows GA-100 operaﬁon panel names

and functions.
2 4 6 8 10 12 14 15
2 ‘ i ; E S R’
{] Celibmation . Washing l__’_] N RARR == : IR
7 ! H = i ‘Load} (-
: " Inject
1 3 5 7 9. 1 13
- Thustration 1-9. GA-100 t_)pér_ation panel
No.|! Indication Name : Function .
1.} Calibration | Calibration curve Standard solution is filled into the sample loop of a sample
' prepamﬁon key injector. Refer to Hlustration 1-8 GA- 1 00 absorpuon piping
i diagram.
2 | Calibration curve It hghts durmg standard solution i mjecnon
| preparation lamp : _
3 GasLine | Gasline was}nng For Washing gas lines by flowing wgShing solution
key s | While the key is pressed, washing solution is fed.
| Check gas flow and press the key when gas flows.
(Mustration 1-8. GA-100 absorption part line (D)
4 Gas line washing | It lights during gas line washing,
LED S :
5 | Absorption | Absorption tube For washing an absorption tube by flowing washing solution
Tube | washingkey _ | While the key is pressed, washing solution is fed.
(Hustration 1-8 GA-100 absorption part line (2))
6 Absorption line It lights during absorption line wejshing.
: washing LED :
7 | Dispense | Absorption solvent | For filling absorption solvent into an absorption tube
: injectionkey -~ Onceit is pressed, absorption volume is fed. '
IR | (tustration 1-8, GA-100 absorption part line @)
8 Absorption -solvent |- It lights during injection.
injection LED S
9 Drain - |Drainkey -~ « For draining absorption solvent or washing solution from an
. -. | absorption tube
~{ Whileit is pressed, a drain valve is open.
(Hustration 1-8. GA-100 absorption part line @)
10 Drain LED Tt lights during draining,




Section .1; Names -and Functions of AQF-100 System

No.| Indication Name _ Function

11 | Sampling | Sampling key For injecting absorption solvent after absorption into a sample
loop of a sample injector
Absorption solvent is injected while pressing this key.
(lustration 1-8. GA-100 absorption pait line (5))

12 Sampling LED Tt lights during sampling.

13§ Valve | Valvekey { It changes a sample injector into the load side or the injection side.

14 Load Load LED It lights when a sample injector is in the load side.

15 Inject Injection LED It lights when a sample injector is in the injection side.

Table 1-9. GA-100 operation panel names and functions




Section 1; Names and Functions of AQF-100 System
1-2-9. ABC front side names and functions

. Tlustration 1-10 and Table 1-__1() show ABC fiont side and the names and ft_mciions -

Nustration 1-10, ABC front panel

No. Name

Function

1 | Operation panel

ABC operation panel
Refer to 1-2-11. ABC operation panel naines and functions for details

2 | Amformagnet | Formoving a round magnet
3 | Sample For putiing in and out a sample boat
infroduction box
4 | O-ring For fixing a pyrolysis tube and a guide tube
5 | O-ring holder For holding an O-ring and fixing a pyrolysis tube and a guide tube
6 | Cooling unit For cooling a heated sample introduction box by boat heat
7 | Guide tube holder | For supporting a guide tube
8 | Safety cover For the protection from explosion

When a safety cover is open, the unit does not operate.
By opening the cover during the operation, AQF-100 pretreatment is suspended
and the unit stops.

9 | Septum holder

Cap for fixing the sepfum of a sample inlet port

Table 1-10. ABC front panel names and functions




Section 1::Names and Functions of :AQF-100 System

1-2-10, ABC rear side names and functiens -~ . 0

Mustration 1-11 and Table 1-11 show ABC rear side and the names and functions. - -

. IHusiration 1’-11._'AB_C rear panel

No.g " Indication T U Name © B Function

1 4 "POWER |Powerswitth | For cooling the fan of a sample introduction
| IR ; SR box
2 a.c. POWER | Power connector - | For supplying power to ABC
: - | AC100/115/230/240V is available.
3. Fuse ' Set a 2A midget fuse.
4 Groundterminal - | Ground terminal for ABC
. I Whenthe power cable can’t be grounded,
: .| ground an earth line here,
5 | MAINUNIT | ABC signal cable connector | For connecting ABC to AQF-100
6 ) | ABC fixing plate : For fixing ABC to AQF-100

. Table 1-11, ABC rear side panel names and functions
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Section 1: Names and Functions of AQF-100 System
1-2-11. ABC operation panel names and functions -

Niustration 1-12 and Table 1-12 show ABC operation panel and the names and functions. -

COOLER

AU'J;‘O Oz

TT

POWER FWD REV

‘F

3 2

1 4 5

Hlustration 1-12, ABC operation panel

No.

Indication

Name

Function

POWER

Power LED

It is on by turning on AQF-100 power switch.

O,

Oxygen LED

1t is on when oxygen flows into an AQF-100 inner

| pyrolysis tube. .

When this lamp is on during sequence operation
(when the sample boat moves forward), an_ error

.. | message is displayed in a monitor, a buzzer sounds
| (ong), operation is stopped, and measurement is;

suspended

| 'CAUTION

At the manual mode, never move a sample boat'
forward when this lamp is on, :

| Sample combusts explosively and glass hreaksi

and scatiers,

AUTO N

" Automatic
‘operation LED

It is on when AQF-100 oommumcates witha
personal computer,

Forward button

By pressing the button during manual operation, the
boat moves forward.

By releasing the button, the boat stops.

By pressing the button again, the boat moves.

REV

Reverse button

By pressing the button during manual operation, the
boat moves backward.

By releasing the button, the boat stops.

By pressing the button again, the boat moves.

COOLER

Cooler switch

For the cooling fan of a sample introduction box
It is on during cooling fan operation,

It is unavailable when the power switch of the unit
rearis off.

Table 1-12, ABC operation panel names and functions
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Section 1; Names. and Functions of AQF-lOD System
1-2-12. WS-100 front panel names and functions - -

Tllustration 1-13 and table 1-13 show WS-100 front panel and the names and functions.
S/
/ /

FLO RATE

WS_"" 1 00 Weter Supply Unit

AMITSUBISHI GHEMICAL CORPORATION

1lustration 1-13. W5-100 front panel. .-

No. Display " ‘Name Functloh
1 Powerswitch | Power swﬁch of WS-100
2 |POWER Powerindicator ~ |'Tt lights when the power switch is ON.
3 | FLOWRATE | Water supply dial Supply volume can be changed by 10 steps of 0~9
4 Flow meter | For dzsplaymg argon gasflow
5 | Flow adjustment . | Tumitlefi toincrease argon gas flow.
: tnob | Tumit nght to decrease argon gas flow. :
Adjust the flow by checking a flow meter, - ©

Table 1-13. WS-100 front panel names and functions
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Section 1 Names and Functions of AQF-100 System
1-2-13. WS-100 left side and right side names and fimctions

Tllustration 114 and 15 show WS-100 left side and right side. Table 1-14 shows the names and
funciions,

Ho cnwpostz
A 1RO-RAVENEOHz 20VA

€

Tustration 1-14, WS-100leftside *~ © * * Tlustration 1-15, WS-100 right side
No. Display .., Name | _ Function
1 [acPOWER Power connector | WS-100 power connector - -
2 |FUSE | .. Fuse . [Seta2A midgetfuse.

JATYPET :
55\, | Signal connector | Connectthe signal cable of GA-100.

“Argonoutlet | Outlet for argon incliding ultrapure water

WATERIN . | . Waterinlet: . | Waterinlet

ArIN ~-Argoninlet - | Argoninfet

Table 1-14. WS-100 left and right sides names and functions




Section 2: Packed Parts Check

Section 2 Packed Paﬁs Check

2-1. AQF-100 Main Unit Parts

No. Part name ‘Quantity Check -+ Remarks

1. | AQF-100 main unit 1pe

2| Thermal insulator (right) et - oot soroes Gpcty. |
3 | Thermal.insulator (left) - 1 set With a knurled screw

4 | Clip, P18 ’ 1pc '
5 | Gastight microsyringe 50 1 1pe

6 Flow ‘meter - for gas leak (é:heck Lpe -

(AL /miny o e = j

7 | $6/4 L-type joint (30-6RUE4-S) | 2pes

8 | ¢4/2 PTEE tube 1.2m | tpe For Ar

9 | ¢ 4/2 PTFE tube 0.7m Cipe ForO,

10 ¢3 Nut (w1tha fe'ﬁ'ulge) - 2 sets

11 | ¢4 Nut (with a ferrule) - 2 sets

12 | Quartz wool 5g 1pe

13 Quartz wécﬂ 'pokéf | : I pec It is not used for XS-100

‘ series.

14 | O-ring, P-16" ‘5 pes/set For ABC

15 | Tweezers (L=150mm) C1pe

16 | Spanner, 10x12mm 2 pes/set

17 | Plus and minys screwdriver 1pc . M.
18 |RS-232C cable 9-pin cross type 1 pe For a personal computer
19 Fuse, 3.15A or 2A 2 pes/set ' :
20 | Thermal fuse (93°C) 1pc

’1 Power cable 1 pb: :

(AC 100/115V or 230240V, 2.5m) |

22 | 2P-3P converting plug ' 1pe 115V only

23 | AQF-100 system program 1 pe CD-ROM

24 | AQF instruction manual 1 pe

25 | AQF digest manual 1 pc

Table 2-1. AQF-100 parts
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Secti_on 2: Packed Parts Check

2-2. GA-100 Parts

Quantity

Check

No. - Part name Remarks
1 | GA-100 main unit 1 pe
2 | Syringe 5ml (Cavro) 1 pc
3 | Ball joint with branch tubes .- Ipc 7
(Quartz)
4 | 1nline filter 1pc _
5 | Connector EASYFITT ¢ 12 2 pcs/set For an inline filter (beige)
6 | ¢1/6” Union ' 6 pes/set - | For 'a sample " injector
L (black, 2pcs spares) -~
7 | ¢ 1/16” connector (#9005) ‘TIpe : _ SN
8 | ¢6/3 Connector (30-6RU3-S) | 2 pos/set .| For the connection of a
. : ball joint, straight . -
9. | ¢ 6/3 Gas inlet connector 2 pes/set | For the connection of an
" | (30-6RUE3-S) . ' o absorption tube, elbow -
10 | Vinyl tube 1.6m 1pc Fordmin
11 | PEEK tube (Blue) 1pe ' For the cbnnection ofa
¢ 1/16” X0.01” 3m TR 'sample injector and anion | -
_ : chromatography unit
12 {PTFE tube ¢3/205m. | 1lpe For the connection of an
B P - absorption tube and a_
o : pyrolysis tube B
13 |PTFEtube ¢ 4/20.7m 2 pes/set | For the connection of a
: : R gas purification filter and
AQF:100 *+
14 | Polyethylene tank 4L, Ipe For drain’
15 | Polyethylene tank 2L, | 1pe ‘| Fot washing solution, -
: T P R RTINS ' - -with 2’holesinacap
16 Polyethylene tank 0.51, Ipe For absorption solvent, |
' C with 2 holes in a cap.. .
17 | Tube holder (resin) -1pc
18 | Double-ended spanner; 6x8mm 1pe
19 | Double-ended spanner, 8x10mm 1pc
20 | Double-ended spanner - | o
|38 %7167 pe
21 | Double-ended spanner .
1/27%9/16” pe
22 | Hexagonal wrench 1pe
23 | Tube cutter 1 pc




Section 2: Packed Parls Check

No. Part name Quantity Check Remarks
24 | Gas purification filter 2 pes | |
(HYDRO-PURGEI)
25 | Gas puriﬁcation filter fixing I pc
board ' -
26 | Gas purification ﬁIte_r fixing 4 pes/set With a magnet rubber
| metal s _ ' '
27 | Screw M3 X 8mm 8 pes/set *
28 | Insert 6 posfset |
29 | Reducer 4 pes/set
30 | Signal cable ipc
31 |RS-232C cable 9-pin cross type 1 pc
32 | Power cable . Lipc
{AC 106/115V or 230/240V, 2 m)
33 | 2P-3P converting plug Ipe :
; Table 2-2. GA-100 parts
2-3. Automatic Boat Controller (ABC) Parts
No. Part name Quantity Check ©° Remarks
1 | ABC unit Clpe |
2 | Outer pyrolysis tube 1 pc
3 | Inner pyrolysis tube 1pc
4 | Spring for a pyrolysisitube - 2 pes/set
5 Fixing plate : 1 pc' |
6 Signal cable I'pc
7 | Guide tube Lpe
8 |[Ladle I'pc
9 | Magnet o - I'pe
10 | Sample boat (Quartz) 2 pés/set
11 | Glass petri dish o lpe
12 | Septum holder 1 pe They are already set to a
13 | Septum for a sample injection | 100 pcs/set sarr‘lple injection port on
port delivery.
14 | Sample introduction port 1 pc
packing
15 | Power cable 1 pc
(AC 100/115V/230/240V, 2 m)
16 | 2P-3P converting plug 1 pc 115V only
17 | Fuse 2A 2 pes/set

Table 2-3. ABC parts
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Section 2: Packed Parts Check

2-4, WS-100 Paris

No. Name : Quantity Check . Remarks
1 | WS-100 unit 1 pe o
2 ¢ 6/3 Gas inlet connector 1: pe : - E%I:le-czi; to ;Ee brlii:;};

(30-6RUE3-S) | ' pyrolysis tube.

3 | T-type joint (4TTT-B) ° : 1pc With a copper tube
4 | $3/2PTFE tube 2.0m " lpc B |
5 | $4/2PTFE tube 2.0m (blue) 1. pc
6 |Insert | 2 pes/set
7 | Fuse 2A : lipc _ o
8 | Plastic tank 250ml o 1pe - . | With 2 holes in a cap
9 | Syringe for evacuation - 3 Ipe : e
10 | Signal cable : : I'pc

11 |L-type power cable | | :_‘_1;_ o :_

(AC100/115V or 230/240V 2m) ' '

12 {2P-3P converting plug . clpes oL i 1 115V only

13 | ¢4 Nut (witha ferrule) o Ipe ofee L

- . Table 2-4. WS-100 parts

2-5. AQF-100 Parts

No. Name | Quantity | Check | Remarks
1 Absorption tube 10ml | 1 1pe 1 : g;:}l};sfl(;rslx??n?nes
2 | Absorption tube 20ml 1 pc _ .
3 | Sampte loop 51 | l Ipe o} : Only for high
4 | Sample loop 20 4 | | | pe | ' concentration system.
5 Trap column _ :‘ 1 pc 7

Table 2-5, AQF-100 parts
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Section 3: Insiallation

Section 3: Installation

3-1. Installation

Install the unit as the following conditions for the long-term stable use.
Refer to Important safeguards and precautions for the details.

o Room temperature is 15~35°C.
e Free from direct sunlight
e No strong vibration and continuous weak vibration
o No strong electromagnetic field
e The humidity is under 80%.
e No corrosive gas
s Free from much dust
"+ 'e Fire must not be used.
... e No ﬂammable materials
e The horlzontal surface for 1nstallat10n

Even within the guarantee term, we can t compensate the troubles or damages caused by
negleetmg the above cond1t10ns - P




Section 3: Instattation
3-2. Installation Space

AQF-100 system size is as follows.

o Table size : (Width 2250mm + ion chromatography unit width) X Depth 650mm
e Table load capacity : About 100kg
e Do not place things at the back of AQF rear side fan for ventilation.

Prepare more than 150mm space between the unit and the back wall, .

Illustration 3-1. shows the space of AQF-100 system,

-1 Height
| 560mm

Depth
S FT\ 650mm

&
v

Width
2250mm

Hlustration 3-1. Installation space of AQF-100 system




Section 3: Installation -

3-3. Power Preparation

3-3-1. Power

AQF-100 consumption power is 1.4kVA. Consumption power 1nclud1ng perlpheral
~ equipment such as a personal computer is IkVA,

Prepare 2 lines of power of over 20A capacity.

Voltage fluctuation range should be within = 10% of incoming electrlczty

When voltage fluctuation is over 10%, use a voltage stabll:zer '

3-3-2. Gr‘oundlng

The attached power cabie is 3-line type including a grounding line.

Insert a power cord into a 3-line type power outlet and ground it stably.

If the power outlet is 2-line type, ground it necessarily from the earth terminal of
a power cable or an unit grounding terminal.

Wiring

The following diagram is a wiring example. *~ _
Separate the chstrlbutzon board for AQF 100 from the one for others.

Dls’u 1but10n board Ou’tEet Demgned consumphon current

AC 115, 230, 240V 50/60Hz ——{  20A SR - For AQF-100 (14A) !
AC 115,230,240V 50/60Hz —— 204 1 . M| o rorca-too@ay o

|} For a personal computer (6A)

11111 ¢ For amonitor (1.4A) -

I For a printer (0.8A)

{1 For ABC (0.2A)

I For W5-100 (0.2A)

The following consumption currents are reference values.
e Personal computer (6A)
e Monitor (1.4A)
e Printer (0.8A)
The cable length is as follows.
o Power cable for AQF-100 :2.5m
e Power cable for GA-100 :2m
e Power cable for ABC - 2m
o Power cable for WS-100 : 2m

33




Section 3: Installation

3-4. Preparation for pyrolysis tubes

3-4-1, Filling of quartz WOO]

Fill about 1g quartz wool into an outer pyrolyszs tube 50 that the w1dth should be about
40~60mm,

Quaﬂzwobl_ D

>

[ Ouwerpyrolysismbe [,
40~60mm . . '

Ulustration 3-2. Filling of quartz wool

3-4-2. Assembly of an inner pyrolys:s tube

Assemble an outer pyxolysus tube with quartz wool and an inner pyrolysas tube as follows
Fix the inner pyrolysis tube to the outer pyrolysis tube with springs for a pyrolysis tube.

(1) Insert the inner pyrolysis tube inté the outer pyrolysis tube with-quartz wool.
At this time, set pyrolysis tubes so that the both branch tubes turn to the same direction.

(2) Hook springs for a pyrolys1s tube mto outer pyroiys1s tube and inner pyrolysistube nails
and fix them.

(3) Wipe the outside of assembled p:yrolysisE tubes with clean cloth or tissue.
* Contamination devitrifies pyrolysis tubes and the life is shortened.

Nails
P tosaron] ,3‘\\_
T < -ﬁ ]
?3311}011 Branch tubes
irection
N — : ﬁ |

QOuter pyrolysis tube  Inner pyrolysis tube ~

Tustration 3-3. Assembly of pyrolysis tubes
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Section 3: Installation -

3-5, (zas Line

SmSml Preparatlon for gas lines

Pxepale gas lines as follows.

s Prepare O, lme and Ai line to the center of a table
o Use outer size ¢ 3 metal line to connect hnes to the umt ‘ S
e Prepare about 1m space at the end of lines to connect lines to the unit.

POINT :
When set setting a new lme check contammatmn and 1mpur1tles are not
in the line. :
Set the pressures of 02 and Arto the same Value

Setting pressure : 0.4 £0.1MPa
Use the following gas purities.

0, gas 99.7% or more

- Ar gas 99.98% or more

3-5-2, Gas purificat_ion_ filter setting

Set gas punfication ﬁlters (HYDRO PURGE I{) at the left side of AQF-100 as: follows
(1) Remove screws from the left side of AQF 100

(2) Set the gas purification filter metal plate on the left s1de of AQF-100 with (1) screws.
Refer to lllustration 1-4. AQF left side.

(3) Set 2 gas purification filters on tl’lé= metal plate. -

3-5




Section 3: Instatlation

3-5-3. Connection of supply gas lines

(1) Set Oz metal line to the bottom of the gas purification filter at the left side of AQF-100.
(2) Set Ar metal line to the boftom of the gas purification filter at the left side of AQF-100.
(3) Put inseris into the both ends of 2 PTFE tubes (¢ 4/2 0.7m).

(4) Connect the top of an oxygen gas purlf catlon ﬁlter to GAS IN 02 of AQF 100 rear
with a PTFE tube and a 1educer ‘

PTFE tube ¢ 4/2 2m

A

PTFE tube /|
¢64/2°07m

PTFE tube
$3/2 0.5m

Ultrapure water

| Gas purification filter
5 (HYDRO-PURGET)

GAS OUT

5 5 Ar/O; 02

— . I

-“Water Supplier - PTFE tube I B BN s S
WS-100 $4/2 1.2m  AQF-100. | S ‘PTFE tube c,f> 4/2 0. 7m _
rear panel | To the branch tube of

S 0 B an outer pyrolysistube - .- .

ABC guide tube Pyrolysis tube

PTFE tube ¢3/2 0.5m To the branch tube of an inner pyrolysis tube

Dlustration 3-4. Connection of supply gas lines
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Section 3; Installation
(5) Connect a reducer and a joint (T-type) to the top of an argon gas purification filter. -

(6) Connect the one side of the joint to GAS IN Ar at the rear panel of AQF 100 w1t11 aPTFE
tube (¢ 4/2 0. 7m) and a reducer B

(7) Put inserts into the both sides of a PTEE tube ( $4/2 2m) and connect it to the both sides
of the joint (T-type). . e

(8) Connect the one side of a PTFE tube (¢ 4/2 2m) to GAS-IN of WS-100 right side.
(9) Set a ¢ 6/3 gas inlet connector (30-6RUE3-SP) to the branch tube of the pyrolysis tube.

(10) Connect OUT at the right side of WS-100 and the ¢ 6/3 gas inlet connectox
(30-6RUE3-SP) to a PTFE tube ( ¢ 3/2 0.5m).

AQF-100

(o)

Hlustration 3-8, The front of supply gas lines connection
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Section 3: Installation

3-5-4. Setting of WS-100 -

Evacuate pump air and set WS-100. Illustratlon 3 S shows the settmg of a syrmge for
evacuatlon When supply volume is wr ong, take the fo]lowmg steps.

* Set WS-100 when a communication cable is removed. SREE ‘
About the cable connection position, refer to (5) in 3-12-1. Connection of communication |
cables.

(1):Tur=h a flow adjustiheﬁf knob to set flow to zero.

(2) Remove a line from Ar gas outlet (OUT) and set a synnge w1th a PTFE tube for
evacuation.

(3) Turn on WS-100 power switch and set a water supply di:ali_ t0 “9”.
(4) Pull the syringe until air bubble does not generate from OUT. (5 tinies)
(5) Turn off WS-100 power switch and conneot alinetoa py101y31s tube

~ (6)For hi gh concentration analysis, set the dial to“4”. For iow concentratlon analysas set the
dial to “1”. - .

.. (7) Supply argonjf_(Af 150ﬁ11/ﬁ1i_m) |

M . J . . WS"1 OD Wirter Sppy Un

(&1

o n 3
AL SUSISHI CHEMECAL CORPIEATION Cn ) %

]]lustratwn 3-6. Settmg of a syrmge for evacuatlon

3-5.5, Gas exhausi:

This unit passes sample gas after combustion through absorption solvent and discharges
it from the upper hole of GA-100 overflow tank.
Prepare a ventilating fan and ventilation line from GA-100 to outside.
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Section 3 Installation

3-6. Preparation for ABC
3-6-1. Setting of AQF-100 fixing plate

Insert screws into the screw holes of AQF-100 fixing plate and ABC lower part
on the left of ABC front and attach the plate. ' R

Mustration 3-7. Settipg of AQF fixing plate




Section 3; Installation
3-6-2. Setting of a septum and a septum holder

A septum and a septum holder are set to ABC sample injection port on delivery.-
When changing a septum, set it as follows.

(1) Place a septum on the upper part of the sample injection port and put a septum holder
Onit' Lo i X C Co L .

(2) Turn the septum holder right to tighten it. It is screw-type.

CAUTION 3: ; B AR
By tightening a septun holder too tightly, a syringe needle can
break. B RS A

POINT
Replace a septum every day.

IHustration 3-8. Setting of a septum and a septum holder
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Section 3: Installation .

3-6-3. Seiting of a guide tube

(1) Insert a ladle @ into a guide tube (D.

(2) Insert a magnet @) to the outside of the guide tube into which the ladle is inserted.

(3) Open ABC safety cover and remove an O-ring holder @ of the sample introduction box
right. Put an Q-ring &) and set it loosely with the O-ring holder.

(4) Set the right of the guide tube at which the ladle and the magnet are set to the guide tube
holder. Set the magnet set at the guide tube to the left of the arm for a magnet.

(5) Slide slowly the guide tube into the left and insert it info the O-ring holder.
* Open the cover of the sample introduction box and check that the guide tube touches
the box right.

(6) Tighten the O-ring holder by hand and fix the guide tube.

CAUTION :

Loose tightening of an O-ring holder causes gas leakage and too
tight tightening causes guide tube breakage. Take care of the
tightening of an O-ring holder.

(7) Move the arm for magnet about 2cm to the Ieft by hand
(8) Close ABC safety cover. . s - R

AIm/t:or amagnet Guide tube holder

1Nustration 3-9, Setting of a guide tube
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Section 3: Installation

3-6-4. Insertion of a pyrolysis tube into AQF-100

Insert an assembled pyrolysis tube into AQF-100 electric furnace from the right side (ABC
side) of AQF-100 front,

Illustratlon 3-10, Insertion of a py:olys:s tube o

3-6-5. Connection of ABC pyroiysm tube and gas lmes

(1) Connecta ¢ 6/4 L type joint (30- 6RUE4 SP) to the branch tube of an outer pyrolysis
tube.

(2) Connect (1) ¢ 6/4 L~ type joint (30- 6RUE4 SP) to GAS- OUT O, of AQF-100 rear panel
with a PTFE tube ( ¢ 4/2).

(3) Connecta ¢ 6/4 L-type joint (3_0-_6RUE4-SP),to_ABC guide tube.

(4) Connect (3) ¢ 6/4 L-type joint (30-6RUE4-SP) to GAS—OUT Ar/O; of AQF-100 rear
panel with a PTFE tube (94/2).
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Section 3: Installation

3-6-6. Connection of ABC 10 AQF-100

Connect ABC to AQF-100 as follows.

(1) Insert a pyrolysis tube deeply to the O—rlng of the left of the sample mtroducnon box of
ABC while rotatmg It . :

(2) Fix ABC to whicha ﬂxmg plate and a gwde tube are set mto the iockmg plate in the rlght
of AQF-100 with screws.

(3) Tighten an O-ring holder and fix the pyrolysis tube. :
- Set an inner pyrolysis tube so that the branch tube should face downward. -

|CAUTION | |
Loose an O-ring holder causes gas leakage and too tight tightening
causes pyrolysis tube breakage. Tighten the O-ring holder carefully.

Enlarged
iltustration from
| this direction

(1)

Mlustration 3-11. Connection of ABC to AQF-100
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Secction 3: Installation

3-6-7. Setting of thermal insulators

Set thermal insulators to the both sides of AQF-100.

CAUTION -

Set a thermal insulator while the electric furnace temperature is cool fully.
The electric furnace is heated up to 900°C to 1000°C. Pyrolysis tube both ends,
pyrolysis side, a thermal insulator are hot. Therefore, never touch them with
naked hands.

(1) To keep heat, put about 0.5g quartz wool into space between the furnace inlet and the
pyrolysis tube of AQF-100 right.

(2) Extend quartz wool so that the width and the length are about 3 to 4cm and 13cm.

(3) Wind extended quartz wool around the electric furnace and the branch tube

Hlustration 3-12, Setting of thermal insulators

(4) Fix it to AQF-100 right with a screw and tighten it with a knurled screw.

(5) Put 0.2g quartz wool into space between the furnace aﬁd the tube of AQF-100 left.
Fix it with a screw and tighten it with a knurled screw. (1) Knutled screw , (4) Screw

Hlustration 3-12. Thermal insulator setting
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Section 3: Installation
3-7. Assembly of a pyrolysis tube outlet

(1) Connect a PTFE tube and the ball joint main tube (away from the fitting part) with
‘branch tubes to the combustion gas inlet of an absorption tube with a ¢6/3 connector
(30-6RU3-S). B |

{2) Connect a PTEE tube with WASH.G tag and the branch tube (near the fitting part) of a
ball joint with a $6/3 connector joint (30-6RU3-5).

(3) Connect the ball joint with branch tubes to a pyrolysis tube outlet with a clamp for a ball
joint and clamp it.
Ball joint with branch tubes

Pyrolysis tube outlet

| ¢ 6/3 Connector
(30-6RU3-8)"

To the combustion gas
inlet of an absorption
tube :

Tube with WASH.G tag

Hlustration 3-13. Assembly of a pyrolysis tube outlet
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Section 3: Installation

3-8. Assembly of GA-100 absorption part

Set an overflow tank to an absorption tube, attach it to GA-100, and set a line.

(1) Remove a vinyl chloride pipe for transportation from an overflow tank.
" (2) Put an O-ring to the overflow tank from the bottom and screw an O-ring holder lightly.
(3) Insert an absorption tube into the overtlow tank. -
Put together an absorption tube marker and the overflow témk bottom.

(4) Turn the overflow tank drain outlet into the left and the combustion ga.s infet into the right.

Overflow tank (1) (2) 3)

\

Drain outlet '

=
O-ring holder | |
 p— - Absorption tube 1
Vinyl chloride pipe
for transportation

11

Screw the O-ring holder and tighten it
Hustration 3-14-1. Assembly of GA-100 absorption part
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Section 3: Installation

(5) Put three lines with caps into the absorption tube.
(6) Fix the absorption tube to a GA-100 holder with thumbscrews.

(7) Adjust the tip length of an absorption soltuion absorption tube {green) by moving the
green tube to touch the bottom of the absorpnon tube

(8) Connect another side of the PTFE tube connected toa baII joint main tube (away from
the fitting part) to combustion gas inlet with a ¢p6/3 gas inlet connector (30-6RUE3-S)
from the outlet of GA 100 rlght tube

(9) Connect a PTFE tube for drain to the absorption tube drain outlet with the ¢6/3 gas inlet
connector {30-6RUE3-S).

(10) Connect the vinyl tube to the overflow tank from the outlet of GA-100 right tube.
&) ) . ®

\

(10)

Cap

[
1}
£

Vinyl fube

T_humb SCIew

N\

¢ 6/3 Gas inlet
.. connecfor. ..
(30-6RUE3- S)

PTFE tube for drain

Absorption solvent
absorption tube

This touches the bottom,

HNlustration 3-14-2, Assembly of GA-100 absorption part
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3-9. Syringe setting
Seta syringe' to a plunger drive. .
(1) Turn off GA-100 power switch.
(2) Lower a carrlage assembly to the lowest part by hand. |
:(3) When a plunger is pushed place a self ahgmng ball to thé receptlon posmon

(4) Raise the synnge and screw it to a valve Turn it by a quarter 1o ﬁx

©

Valve
Plunger |
Syringe
Self aligning ball Vo)

‘Ball reception position s

Carriage assembly

fﬂlllS&RtiOil 3-15, Syringe assembly




Section 3: Installation .

3-10. GA-1060 Line Connection

Connect GA-100 lines. See illustration 3-15. GA-100 line connection..

(1) Put a PTFE tube with “WATER” tag into a polyethylene tank for washing solution (2L).
Put a PTFE tube with “ABS.” tag into a polyethylene tank for absorption solvent (0.5L).
Pass PTFE tubes through caps w1tl1 holes and ﬁx them not to come out of polyethylene
“tanks.

(2) Fix PTFE tubes with a tube holder (magnet).

'(3) Connect a PTFE tube with “WASH.G” tag to the branch tube (near the ﬁttmg part) of the
ball joint connected to a pyrolysis tube outlet,

(4) Put out 2 PTFE tubes with “DRAIN” tags from the right bottom of GA-100 and a vinyl
tube for drain from the right tube outlet of an absorption tube. Put them into the drain
tank, Put the mel tube for drain not to contact the solution level in the drain tube. Put and
fix it. : -

CAUTION -
Drain free-falls from an overflow tank. When the tip ofa vmyl tube is
in drain, solution can’t be drained and overflows from the tank.
As aresult, you can get an electric shock. Place the vmyl tube so that
the tip should be hlghel than solu’uon level, :

Washirig soiutioﬁ PTFE tube with WATER tag

Absorption solvent f PTFE tube with ABS, tag

Tube holdef

To an absorptioﬁ_ tube
Ball joint

PTFE tube with WASH. G tag
Vinyl tube PTEE tube with ABS DRAIN tag
To a drain tank PTFE tube with SMP DRAIN tag

Mustration 3-16. GA-100 line connection
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3-11. Connection of GA-100 and ion ohromatogmphy unit lines

Connect GA—100 sample inj ector hnes to ion chromatography unit hnes
Cut tubes with a tube cutter. ..

- (1) Connect the tube from: the ion:ohromatography unit pumﬁ and ¢ 1/16” Union
Connect ¢ 1/16” Union and GA-100 sample injector with an attached PEEK tube (blue).
(2) Connect the GA-100 sample injector to an inline filter with an attached PEEK tube {blue)

(3) Connect the inline filter to the sample injector. of the ion chromatography unit with an
attached PEEK tube (blue). o

Ton chromatography unit. . .

/ Sample injector \

¢ 1/16” Union

Pump(

4 Column

" Detector

Hlustration 3-17. Connec_tion :o.f GA-100 and ion chromatography unit lines
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Section 3: Installation .

3-12. Cable Connection

- 3-12-1. Connection of communication cables
Connect AQ¥-100, GA-100, ABC, and a personal computer with communication cables.

0)) Connect ABC connector of AQF—lOO rear to MAIN UNIT connector of ABC rear
panel with an ABC signal cable.,

(2) Connect COMPUTER connector of AQF-100 rear to COMI port of the personal
computer w1th a RS—232C cable (9 pin cross).

| (3) Connect the RS—23ZC connector of GA-100 rear to COM2 port of the personal computer
with a RS-232C cable (9 pin cross).

(4) Connect the start terminal of an ion chromatography unit to the signal terminal outside
contact point of GA-100 rear with a signal cable.
For contact point operation timing, refer to 4-5-2-3. “Absorption solvent sampling” flow
and 4-5-2-4, “Calibration” flow.
For ion chromatography unit terminals, refer to the instruction manual.

(5) Connect 8 and 9 of the signal terminal outside contact of GA-100 rear panel and WS-100

signal connector with a signal cable.
* The connection to COM2 is sometimes different by the system structure.

|u B | ==
(1)
To personal )]
computer COM1 <
To personal 4
computer COM
puter® 3)
WS-100

= . (5) Red Black

Outside contact point

To an ion chromatograp)
HDhustration 3-18. Connection of each cable to AQF~100 unit g
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Section 3: Installation
3-12-2, Connection of power cables

Connect power cables of AQF-100, GA-100, and ABC.

* For the connection of power cables.of a personal compuier, a monitor, and a printer, refer to
each instruction manual.

¢y Connect the power cable for AQF—lOO toa.c. POWER connector of AQF-lOO_ rear panel.

(2) Connect the power cable for ABC fo a.c. POWER connecmr Qf AB(‘ rear panei
.~ Turn on the power switch of ABC rear. coolmg unit, : ;

(3) Connect the power cable for GA- 1_00_ tq a.c. POWER_ connecto_lj Qf GA—iOO rear panel.
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3-13. WS-100 Connection

By using WS-100, the recovery is up and the unit is useful for fluorine measurement,
For gas line and water line connection, refer to 3-5-3. Connection of supply gas lines.

3-13-1. Gas line connection
Connect AQF-100 to WS-IﬁO Ar IN with a ¢ 4/2 PTFE tube.
3-13-2. Power cable cé?m_éction |
Connect a power cable:t_b g;;WS-lOO_ power connector (a.c. POWER).
3-13-3. Water line cabl:ei;:onne_ction
Connect a water line to supply argéﬁ gas including ultrapure water to a pyrolysis tube.

Connect the water container to WS-100 WATER IN with a ¢ 3/2 PTFE tube.
Next, connect an inner pyrolysis fube to WS-_l_QO OUT with a ¢ 3/2 PTFE tube.

3-14. The connection of a kit for hlgh concentl atlon

When sample elements are more than IOOOppm use a kit for h1g11 concentration {an
absorption tube 20ml, a sample loop 2021, a trap column) to measure accurately.

3~14~1 Absorption tube connectionl

Assemble 20m absorptlon tube by referrmg to 3-8. Assembiy of GA-100 absorption part and
connect it. :

3-14-2. Sample loop connection -

(1) Press JAbsorption Tubelkey of GA-100 and pour 10ml water into an absorption tube.

(2) Press key to switch the valve into Load side. .
(3) Change a sample loop.

(4) Press key to absorb water in the absorption tube.
Check that water flows into a PTFE tube with DRAIN tag.

(5) Press key to switch the valve into Inject side.

(6) Check a water dip peak with the ion chromatography unit and measure a sample.
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3-14-3. Trap column connection

Change a PTFE tubewused at (1) in 3-7. Assembly of a pyrolysis tube outlet and (8) in 3-8.
Assembly of GA-~100 absorption part with one with a trap column. - s

Connect it.

Trap column

4 Toan abso tion tube

Ball joint (with branch tubes)

. L=300mm . L=500mm

Hiustration 3-19, Connection of a PTFE tube with a trap column |
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3-15, ASC-1501L (Option) Connection

By using ASC-150L, up to 50 liquid samples can be measured automatically.
For ASC-150L assembly, installation, and operation, refer to ASC-150L instruction manual.

3-15-1. Connection of AQF-100/ABC and ASC-150L

Refer to ASC-150L instruction manual.

3-15-2, Connection of a communication cable

Connect AQF-100 communication connector (OPTION 1) to ASC-150L, connector (MAIN
UNIT) with a RS-232C cable.

3-15-3. Connection of a pewer cable

Connect a power cable to ASC-150L power connector (a.c. POWER).

3-16. ASC-120S (Option) Connection

By using ASC-120S (option), up to 20 solid samples can be measured automatically.
For ASC-1208 assembly, installation, and operation, refer to ASC-120S instruction manual.

3-16-1. Connection of AQF-100 and ASC-1208
Refer to ASC-1208S instruction manual.
3-16-2. Connection of a communication cable

Connect AQF-100 communication connector (OPTION 1) to ASC-1208 connector (MAIN
UNIT) with a RS-232C cable.

3-16-3. Connection of a power cable

Connect a power cable to ASC-120S power connector (a.c. POWER).
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Section 4; AQF-100 Sysltem Program - - -

Section 4: AQKE-100 %y@tem ngmm

4-1. AQF-100 System Progl am S‘tast and Shutdown
4“1;"10 Sfal*t
Before starting AQF-100 system program, furn on the following switches. -
. .o.Power and heater switches of AQF-100 front .
e Power switch of GA-100 front
o Power switch of ABC rear

- e Cooler switch of ABC front
e Power switch of options

- {1) Click “Programs”, “AQF-100 System”, and “AQF-100 System ,
After “AQF-100 System Program” is dlsplayed “AQF-100” dlalog box is dlsplayed

) Input AQF-100 into Analyst ID and click [OK] button AQF 100 system main window
is dlsplayed - SRR

4-1-2. Shutdown

After measure_me_nt,__shut _dov_\_fn_ AQF—_l__OQ._sy_stem program as follows. ...

%at is Analyst ID?

Analyst ID should be registered
to limit the present software
users according to Product

\Liability Law.

(1) Communication disconnection o
Click “System”, “System Setup”, and [Disconnect] button.
—Heater switch is off and communication to AQF-100 is disconnected.

(2) AQF-100 system program exit 1

Click “X” of the right top of the main window or click “File” and “Exit”,
->AQF-100 system program is exited.
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Section 4; AQF-100 System Program

4-;2, Registration and Deletion _of.Anaiyst m

To use AQF-100 system program, Analyst ID is required.
An initial Analyst ID for AQF-100 system is *AQF-100". By using “AQF-100" as Analyst

ID, anyone can use this software.

To limit the software user for Product Liability Law, a different ID can be registered.

4-2-1, Analyst ID registration

(1) Click “Preference” in “System”

menu of AQF-100
measurement program.
“Preference” dialog box is
indicated.
(2) Click [Analyst ID
~ Registration] button. -
- “Analyst ID Registration”
d1alog box is 1nd1cated

(3) Input an analyst ID into “New
D",

(4) Press <Enter> key,
New 1D is highlighted and
{Add] button is available.

Mitaubishi chemical

(5) Click [Add] button. Anaiyst D is_displayed in tﬁe bottom frame.

(6) Click [OK] button, New 1D is regsstered and “Analyst D Regzstratlon” dialog box

is closed and “Preference” returns, |

* By clicking [Cancel] buttdn, “New ID” is not registered.




Section 4;.. AQF-100 System -Program :

4-2-2. Analyst 1D} deletion

(1) Click “Preference” in “System”. “Preference” dialog box is indicated.

(2) Click [Analyst 1D Registration] button. “Analyst ID Registration” dialog box
is indicated.

(3) Click ID to select it. S

{(4) Click [Delete] button. ID is deleted

(5) Click [OK] button.
* By clicking [Cancel] button, ID is not deleted.
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Section 4; AQF-100 System Program

4-3, Main Window Function

4-3-1. Descriptfion of main window items

AQF-100 system program main window is as follows.

Menu Shortcut button  Measurement 6perati0n button

e G Zjhdl
100kt
|.00 mgl 1

[1.00 me 3

[Analysis Status]
frame

[AQF-100]
frame

[Accessory] frame  Start/Stop button [Progress] frame

[Analysis Status] frame

When measurement starts, the following contents are displayed in “Analysis Status”,

Display Contents
No. Current measurement number
Sample 1D Sample name
Sample Size Sample volume

Table 4-1. Display contenis in “Analysis Status” frame




Section 4: AQF-100 System Program ..

[AQF-100] frame

When measurement starts, the following contents are displayed in “AQF-100” frame.

Display Contents
Inlet Temp The temperature of an electric furnace inlet
.- | Outer Temp The temperature of an electric furnace outlet
|Ar/O, - .| Flowing gas type (Ar/O;) and the flow
02 107} flow ... ° :

Table 4-2, Display contents in “AQF-100" frame
[Accessory] frame TR T

When measurement starts the foiiowmg contents are dlsplayed in Accessory frame.
Dlsplay contents are d1fferent by the accessory connected at “System Setup”.

Display | . Contents
ABC ABC condition B
GA-100 GA-100 condition
IC IC Measurement Time and the passing time

C : Table 4-3. Display. contents in “Accessory” frame
[Ptogress] frame - i ' |

When measurement starts the fotlowtng contents are drsplayed in “Progress :frame.

Display | o Contents
No. -+ . - | Serial number of sample :
Tube e e ] Absorption solvent is measured in tube number order.

For repefitive measurement, after the sample of the
same tube number is combusted and absotbed, the
solvent is measured,

SampleID | Sample name
S. Size C | Sample size
ABC ABC program number

-| AQF-100 | AQPF-100 condition

- Combustion ; During combustion _
Absorption. - During combustion gas absorptton
Finished ; Combustion end

IC o Ton Chromatography unit condition
Measurement : During measurement
Finished : Measurement end

Table 4-4. Display contents in “Progress” frame
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4-3-2. Menu and function list

Menu

Sub menu

Button

Contents

Reference

File_

New Method

Preparing new methods

4-4-1. New Method

Open
Method

Opening existing methods

4-4-2, Open Method

- | Printer Setup |

" | Printer setting

_ 4-6-1. Printer setting

Print

Print Method

Printing methods during

measurement

Print

Parameters

| Printing parameters

during measurement

| Print All ABC

| Programs Lists

Printing all ABC program

1lists

Print
Preference

Pri'ntirig'set pfeferencé "

Print ., .
ASC-150L
Parameters

Printing ASC-150L... : .

Print GA-100

Printing GA-100

parameters -

"4-6-2, Print type

Exit

1Parameters ' |

““' Shuiting down

AQF-100 system program

4-1-2, Shutdown

System

System ..
Setup

| 'starting the

Setting an option and

communication to
AQF-100

5-4-3-1 System

| Seétup

| Heater

Turning ‘on and off the

| heater switch and setting

the temperature

5-4-5, Heater On

1 A1/O2 Gas

| Changing Ar/O; Gas

manually

Analysis
Parameters

Setting . absorption time

and ion chromatography
time

5-4-3-2. Analysis
Parameters

-1 Accessory

]'f)i"spl_ayin_g accessory

1} operation

4-5-1, Accessory

(ABC) setting

GA-100

| “Wash - All”,
Set”,

Setting GA-100
parameters

“Solvent
and  “Solvent
Sampling” are available.
Displaying GA-100
conditions

4-3-2, GA-100
parameter




Section 4: AQF-100 System Program

Menu Sub menu Button Contents Reference
Computer I/F Setting and checking 4-5-3. Computer I/F
1 B communication for a '
computer
Preference | Setting.  “Environment”, | 4-5-4. Preference
“Measurement”, ~and
“Accessory”
| Run Method 1 Starting method | 5-7-5. Combustion
‘_ measurement
Boat Prebake Starting boat prebaking 5-4-7. Boat Prebake
Operation Method Displaying the present
condition
‘Added measurement can
be edited.
Back Returning to the previous
condition
Next Proceeding to the next
condition
| Exit Run Shutting down method
measurement
Start Starting measurement
Stop Stopping measurement
Abort Interrupting all power and
stopping the unit urgently
GA-100 Start Starting setting GA-100
absorption solvent
ABC Manual Setting ABC program by | 5-6-3. Combustion
manual operation by ABC manual
operation
Help | About Displaying AQF-100
System system program version
information

Table 4-5, Menu and function lst
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Section 4: AQF-100 System Program
4-4, Method

To run measurement, “Method” of file for setting measurement conditions is required.

At this system, sample is measured by methods.

At methods, set accessory (Standard composition: ABC), measurement order and times
by samples. Set measurement conchtzons as follows -

For preparing new methods ' For using existing methods

NewMethod | . .. Open Method

Absorption solvent set

.- Measurement start

OINT i ;
y methods can be prepared. When running almost the
same measurement, open existing methods and edit them. -
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4-4-1, New Method

Set a folder to store an accessory, a measurement mode, a method name, and a method.
* Measurement conditions are different by a combination of an accessory and a mode.

(1) Click or click “File” and “New Method”.
“New Method” dialog box is displayed.

(2)Click ¥ of Accessory to select i1, For standard composition, select “ABC”.

Accessory name Description
ABC Automatic Boat Controller ABC . n -
ASC- 150L+ABC Automatic Sample Changer ASC- ISOL and ABC=
ASC-1208 Automatic Sample Changer ASC-1208

(3) Click ¥ of “Absorption Unit” to select a unit.

Absorption Unit Description
name
(NOT USED) GA-100 is not used.
Gilson Gilson sampler
GA-100 Gas Absorption Unit GA-100

(4) Click Folder 1 or Folder 2 to save a method file.

* For example, like folder 1 can be used for calibration curve and Folder 2
can be used for sample, folders can be separated.

(5) Input a method name into “Method Name”.

(6) Click [OK] button, “New Method” dialog box is displayed. Refer to 4-4-3. Method
edit.
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4-4-2. Open Method

(1) Click or click “File” and “Open Method”. “Open Method”'d_i'alog.bt)x is displayed.

~03/07/28 17:28.

(2) Click methods in the list. Selected method accessory information is displayed
in “Information” o

(3) Click [Open] button The method edzt dlalog box is dlsplayed
Refer 10 4- 4—3 Method edlt AL
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4-4-3, Method edit
Edit a method and set measurement conditions.
4-4-3-1. Edit flow

(1) Prepare a new method or open an existing method. (Refer to 4-4-1. New Method or
4-4-2, Open Method.) The method edit dialog box is displayed.

* “New Method” contents are partly different from “Open Method” contents.
The above dialog box is “New Method”. | o o

* The title of “Ne&IV Meihod” edit dial.o.g‘ bok is different from one of “Open Method”.
But their contents are same.

For preparing a new method [New Method (Method Name)}
For using an existing method [Open Method (Method Name)]
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Section 4: AQF-100 System Program -

(2) Input items of sample measurement

tem Input range Unit
Sample 1D Input it necessarily. -
* 1t can be used as the condition of result
retrieval.
Sample Size 0.01~999.99 wl,mg ml, g
Sample Size Unit | Select it from i I, mg, ml, and g. |
ABC Program No, | 1~28

Table 4-6. Input items of sample measurement

CAUTION
Sample volume should be under 100 1 I or 100mg.
oo much sample causes incomplete combustion,

(3) Click: button of “ABC Program No.” right.
“ABC Programs” dialog box is displayed.

*When a proglam No is known mput it dlrectly to “ABC Program No ” and
" proceed to (5). - o
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(4) Click a program {(Example : No.1) and click [OK] button.

u

i
Test
Boat Prebake
_ H/W TEST

The method edit dialog box returns. Selected ABC program No. is displayed in
“ABC Program No.”.

(5) Click [Add] button. “ABC Program No.” program is added into a dialog box bottom

* Added parts are 3 contents and ABC Ptbgrém No."
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This is the completion of method edit. : '
To start measurement by the edlted method c 1ck [Run Method] button (Refer to 4-4-4.

Run.)
* By clicking [Cancei] button method ed1t can be stopped
Without clicking [Save] button or [Save As} button before chckmg [Cancel] button,

edit contents are not saved

For saving methods

(1) Click [Save] buﬁon or:[Save As] button.
@ By clicking [Save As] button, “Save As” dialog box is displayed.

@ Input method name into “Method Name”.
Up to 40 characters can be inputted into “Method Comment”. .

@ Click [OK] button. .

(2) After saving, “Save Method. Exit?” is displayed.

(3) Click [Yes] button to end method edit. Click [No] button to continue method edit. |_
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4-4-3-2. Measurement addition and deletion

By using [Add], [Insert], [Copy (Overwrite))], [Accumulate], and [Delete], and
[Delete All] buttons, the following edit operations can be run.,

¢ Measurement copy

o Measurement addition

o Measurement insertion -

e Measurement overwrite

e Measurement deletion

e Measurement accumulation
e All measurements deletion

Refer to the next page and after for operation.
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Measurement copy

'To add and insert set contents, copy the hne

(1) Click the line (Example the second me) to hlg,hhght it.
(2) Click [Copy] button. The line contents are copied to edit part and ABC Program No.
{Copy] button changes to [Overwrlte] button.

Measurement insertion

New measurement can be inserted among set measurements. o
(1) Copy measurement or input edit part and ABC program N_di

(2) Click a line (Example : the fourth line) to h1gh]1ght it. A new lme is mserted into
the above of a selected line.

(4) By clicking [Insert] button repeatedly, new lines are inserted.

4-16




Section 4: AQF-100 System Program
Measurement addition
Lines can be added to the bottom of existing measurement lines.
(1) Copy measurement contents or input edit parts and ABC program No.

(2) Click [Add] button. One line is added to the bottom line.

(3) By clicking [Add] button repeatedly, new lines are added.
[Overwrite] button

Unnecessary lines can be overwritten by copy and changed into new contents.

(1) Copy an existing measurement line (Example: the second line).

‘ 1
20.00 ul 2
2500 ul 4
26.00 ul 2

(2) Click an unnecessary line (Example : the third line) to highlight it.
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Measurement deletion

Unnecessary lines can be deleted. -

(1) Click an unnecessary line (Example : the sixth line) to highlight it. .

1540 1

26.00 uf 7
B LT A (T -

70.00 Ul 7
12900 4

e By clicking [Delete All] button, all measurements can be deleted.
With lines of ended measurement, this button can’t be clicked.
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Measurement accuimulation

Different samples in the same tube {(absorption solvent) can be measured continuously.

(1) Input edit part and ABC Program No. .

(2) Click a line position (Example: the fifth lme) to highlight it.
A new line is inserted below selected line,

(3) Click [Accumulate] bution. A new line is inserted.

(4) By clicking [Accumulate] button repetitively, new lines are inserted.
The “Tube” numbers of inserted lines are same.
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4-.4-4, Run

(1) Click [Run Method] button in the method edit dialog box. [Method] dialog box is
displayed.
* By selecting “Run” and “Method”, {Method] dialog box is displayed. = : -
But, click ¥ of “Method” to select methods.

(2) Click [Run] button. The main window returns and “ABC Home Moving” is displayed.
After a while, measurement is ready.
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4-4-5. Method management

Existing method names and saving positions can be changed. -
In addition, unnecessary methods can be deleted.

(1) Click B} or click “File” and “Open Method”. “Opén Method” dialog box is displayed.

(2) Select a method from a list,

02/04/17 14:35

Selected method information is displayed in “Information”.
The selected method name and the folder can be changed and deleted.
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Rename

(1) Click [Rename] button of “Open Method” dxalog box when a method is selected
“Rename” dialog box is dlsplayed R _ |

(2) Input a name into “Method Name”,

(3) Click [OK] button. The method name IS changed and “Open Method dialog box
returns.

Method folder change
Method files can be moved from Folder | to Folder 2 or from Folder 2 to Folder 1.

(1) When a Folder 1 method is selected, click [Move to Folder2] button.

02/04/17 14:44 -

The method moves to Folder 2.
* In the opposite case, click {Move to Folder1] button when a Folder 2 method is selected.
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Method deletion

Unnecessary methods can be deleted.

POINT . -

Deleted methods can’t be undone.

(1) Click [Delete] button when methods are selected.
The foliowing dialog box is displayed.

(2) Click [Yes] button. They aredeleted. ... . v
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4-5, Setting
POINT

Once the condition is set on the same measur ement condltlon
the change is not required. Change it if necessary. -

4-5-1, Accessory (ABC) setting

Set ABC program. : FERTERS
Accessory contents are dlfferent by the selec’aon of “Accessory at “System Setup”.
Refer to each accessory instruction manual for details.

(1) Click i==wa] or click “System” and “Accessory”.
“Accessory-ABC” dialog box is displayed.

DDDDC]

st i) e 31 o 211 ) ‘]st Coo?
0

(2) Click ; button to display “ABC Programs” dialog box.

Qi 1/50ul

0] Test

Boat Prebake
HAY TEST
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(3) Click [Edit] button to move to the edit mode.

(4) Move a cursor to each item of “ABC Parameter” and “Analys1s” to correct if.
Click [Add] button to add the program. Coe S
Click [Overwrite] button to overwrite the program.

Click [Delete] button to delete the whole of Program No.

Test DT
Boat Prebake N
HW TEST 0 oo

(5) Click [OK] button. ABC progiam settmg 1s saved and “ABC Piograms
dialog box is closed. 3 B
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4-5-2. GA-100 parameter

Absorption unit has the following five commands.

Command Operation method
Wash All Click [Wash All] button in “GA-100" dialog
. box. -
Solvent Set Click [Solvent Set] button in “GA 100” '
| dialog box.
Solvent Sampling | Click [Solvent Samplmg] button m

“GA-100” dialog box.

Calibration Line

Click [Calibration® Line Washing] button in |

Washing “GA-100” dialog box.

Calibration Click <Calibration> key in “GA-100”

: operation panel. :
End Wash \Click [Exit] button of the main window after

‘measurement,
.. Table 4-7. GA-100 commands

GA-100 parameter setting and each operation flow are as follows.
These operation conditions can be checked in “GA-100” dialog box.

Refer to the followings.
Hlustration 1-8. GA-100 absorption part line
Table 1-8. GA-100 absorption part line names and functlons
Iustration 1-9. GA-100 operation panel o :
Table 1-9. GA-100 operation panel names and funcnons

POINT
Set “GA-100 Parameter” while checking each operation.
Once it is set, setting is not changed so often,
Change it if necessary.
Adjust the gas flow same as measurement condition when
setting parameters. Without the same amount of gas flow,
setting parameter errors might occur.
Without flowing gas at the setting, washing solution flows back
into a pyrolysis tube during line washing.

4-5-2-1. GA-100 parameter setting

Siatls

Gas Washing
Tuhe Washing  Off
Dispense VOff
Drain LOff
Sainpling 1 Off
Infection Vale :
Sample Vake
State H
W3s-100 1 Off
Sampling kMode ;
ColumePump 1 Off

(1) Click “System” and “GA-100”. “GA-100”
dialog box is displayed.
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(2) Click [GA-100 Parameter] button, “GA-100 Parameter” dialog box is displayed.

(3) By absorption tabé capacity, initial values should be as Table 4-8,
Measure them with a stopwatch -and' 'spt appropriate values.

o Absorptlon tube Absorption tube
Parametpps . - 10ml L 20ml
Absorption © {0 oA

tube washing _20 Sec o Hsec.
Drain - 15sec. 30 sec

Tab!e 4 8 Inlilal values
(4) Input each item. ‘Table 4-0 shows GA-IOO parameter settmg mput items.

(5) Click [OK] button GA 100 Parameter settmg is saved and “GA 100 Parameter” dialog
box isclosed.”

(6) Check “Wash All”, “Solvent Set”, “Solvent Sampling”, and “Calibration Line Washing”

movements with each button of “GA-100” dialog box.
Check “Calibration” movement with <Calibration> key of GA-100 operation panel.

POINT

Once measurement starts, par ameters can’t be changed.

CAUTION
Conduct movement command when the cover of ABC sample
box is closed. For command except “Calibration”, operation 1s
wrong and washing solution runs into a pyrolysis tube.
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Parameter iti i
Display Contents Initial | Setting
No. value | range
~ Absorption solvent set
1 Gas line washing Line washing pump operation times
(times) in absorption solvent set 2 0~99
2 Gas line washing Line washing pump operation time in '
1.0 0.1~2.0
(sec) absorption solvent set
3 Waiting time (scc) Wa1tmg time after ling washing pump 20 0~99.0
operation
4 Absorption tube washing | Absorption tube washing times 5 1~99
(times)
3 Absorption tube washing Absorptaon‘ tubg: washmg.pump 9 -
(sec) operation time in absorption solvent 5 0~99
set
6 Drain Drain pump operation time in
. - 25 0~99
(scc) absorption solvent set
7 Dispense Absorption solvent injection volume
(ml) Maximum volume . 5.0 0.1~30
Standard absorption tube: 10ml
: .Optional absorption tube 20ml
Abserptmn solvent sampling - - .
8 Gas line washmg Line washing pump operatlon tnnes 5 0~99.0
{tites) in absorption solvent sampling '
9 Gas line washing Line washing pump operation time in
o NS , 1.0 0.1~2.0
(sec) absorption solvent sampling
16 Waiting time . Line washing pump opesation interval 20 0.1~
(sec) in absorption solvent sampling ' 10.0
11 Waiting time 2 Waiting time unti! absorption solvent
. . , _ 7 0~99
(sec) sampling after line washing -
12 Time of washing with a sample from
.an absorption solvent tube to a
Washing with Sample | sample injector 0.0 0.0~
< (sec) Recommended conditions by sample | ™ ..999
loops
. P - 10021:0.0,201: 20 _
13 Sampling Sampling time of absorption solvent |
10 0~99
(sec)
. Calibration .
14 .| Time of washing with a sample from
. | a standard solution tube to a sample
Washing with Sample injector - 0.0 0.0~
(sec) Recommended conditions by sample ' 99.9
Toops
10041:0.0,201; 10
15 Sampling ‘Sampling time of standard solution s ' 099
(sec)

- Table 4-9, GA-100 parameter setting input items - -
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“Absorption solvent set” is operation for injecting absorption solvent into an absorption
tube. The following flow parameter values are indicated by initial values.

{ Absorption solvert st ]

!

*'Line washing pump (4)

ON for 1 second parameter No.2

A4

2 times repetition

. Line washing waiting

ON for 2 seconds parameter N6.3 |

Parameter No. 1

!

Absorption tube washing pump (1)
ON for 25 seconds parameter No.5.

v

2 times repetition

Drain pump (2)

ON for 25 seconds parameter No.6 - .

Parameter No. 4

A4

Syringe pump (3)

Sml injection parameter No.7

!

)

4-29
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Gas line washing

‘For setting the time of washing the
+ line inside with washing solution

Set it to 1 seconds.

Absorption tube washing .~ .
For setting the time from absorption

tube vacancy to the overflow by injection
of washing solution with <Absorption

, Tube> key

Drain

For setting the time of filling
absorption tube with washing
solution and emptying it by pressing
<Drain> key

Dispense
For setting the appropriate volume of

~ sample injection
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4-5-2-3, “Absorption solvent sampling” flow -

- “Absorption solvent sampling” is operation for injecting absorption solvent into. -
a sample loop. The following flow parameter values are indicated by initial values. -

Setting
Absorption solvent sampling

‘Gas line washing

3 Linewashingpump (4) | For setting the time of injecting washing
1 second ON parameter No.9 | sojution into an absorption tube
L Set it to 1 second.
2 seconds waiting Wﬁltmg tnme 1 ._

. . parameter No. 10
2 times repetition

ParameterNo.8 = i

7 seconds waiting ' | - Waiting time 2
parameter No.11

1

Turn a sample injector valveto |
the valve V6 INJ side.

!

Sampling pump (5)
parameter No.12

Continued on the next page

4.30




Section 4: AQF-100 System Program

Continued from the previous page

1 second waiting

)

| Turn a sample injector valve to the

valve 6 LOAD side.
Sampling pump (5) Sampling
10 seconds ON parameter No.13 For setting the time of absorption
| solvent flowing into a drain line
L St by pressing <Sampling> key
Refer to POINT.

Turia a sample injector valve to the
valve 6 INJ side. o o .
Outside contact point 1 Lsecond ON|-

}

)

POINT
, If samg sample loop volume is changed samphng t1me 1s also
different

CAUTION \ : :
If sampling time is too long, absor ptlon solutzon becomes
empty. Air goes into the line of an ion chromatography unit and
column. Set sampling time (parameter No. 13) so that absorption
solvent should not be empty.
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4-5-2-4, “Calibration” flow
“Calibration” is operation for injecting standard solution directly into

a sample loop from a tube. The operation is based on the contents of “GA-~100 Parameter”
setting. The following flow parameter values are indicated by initial values.

[ “Calibration” ] _ Setting

|

Turn a sample injector valve to
valve V6 INJ side.

o ; Tum a sample m]ector valve
V7 to the standard solution side.

1

Sampling pump (5)
parameter No.14

L

Turn a sample injector valve to

the valve V6 LOAD side.
. Sampling pump (5) - . & Sampling :
15 seconds ON parameter No. 15 For setting the tlme of standard
solution flowing inio a drain
L line by pressing <Calibration>

key Refer to POINT. -
Tum a sample injector valve to the R
-1 valve 6 INJ side. = :
.| Outside contact point 1 1second,0N o

T

Tum a sample injector valve V7
to the valve 6 side.

)
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POINT

‘1f sample loop volume is changed, sampling time is also different.

CAUTION

solvent should not be empty.

If sampling time is too long, absorption solution becomes
‘empty. Air goes into the line of an ion chromatography unit and
column. Set sampling time (parameter No., 15) so that absorption

4—5-2-..5...j‘.:‘C_f_'ll.ibr'ation Line Washing” flow

“Calibration Line Washing” is the operation for W'ashing a standard solution tube by
ultrapure water absorption. The parameter value of the following operation flow is "

L i-mdlcated by the 1n1t1a1 value.

. sampling line washing

[ Standard solution - .. ] ,

!

Turn a sample injector valve V7
| to the standard solutxon injection

1 :51de
!

_ Sampling pump (5)
17 '15 seconds ON parameter No. 15

!

Turn a sample injector valve V7
to the valve 6 side.

!

)
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4-5-2-6. “Wash All” flow

Run “Wash Al ” before measurement start, GA-100 runs by the following flow cha.

[ | .“W.ask.Al.l : ]

-

Line washing pump (4)
3 seconds ON

Absorption tube washing pump (1)
v 25 seconds ON

Y

b4

3 times repetition|,

Drain pump (2) .

Drain pump (2)
25 seconds ON

3 seconds ON~ N

A

A

Syringe pump (3)

Injection of Sml absorption solvent]

Absorption tube washing pump (1)
25 seconds ON

v

vV

2 times repetition

Drain pump (2)
10 seconds ON

ERERNENEE Sampllng pump (5)
10 seconds ON

A4

“Turh'a sample injector valve to
the valve 6 INJ side

4-34
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4-5-2-7, End Wash flow

Run “End Wash” at measurement end. GA-100 runs by the following flow chart.

[ End Wash ] o

X

R _ Line washing pump (4)
. 3 seconds ON . .

”Drain pump (2)
3 seconds ON

!

Absorption tube washing pump (1)
25seconds ON .

!

Drain pump (2) . L
25 seconds ON

3 times repetition

7

Absorption tube washing pump (1)
25 seconds ON

Y

- . Sampling pump (5).
10 seconds ON. -

v

Turn a sample injector valve
to the valve 6 INT side.

Y

Drain pump (2)
25 seconds ON

}

=)
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4-5-3. Computer I/F

In “Computer I/F” dialog box, set “Port No.” and input & unit name.
Communication conditions are displayed. By inputting a name into “Name”, print resulit
can be separated in common printer use. .

(1) Click “System” and “Computer ¥F”. “Computer I/F” dialog box is displayed.

(2) Click ¥ of “Port No.” of AQF-100"and GA-100 to select port numbers.

Stant Bit; * ~
Data Bit:
Parity Bit:
Stop Bit:
Baud Rate:

POINT
When AQF-100 is communicating with the system program, a
name can’t be inputted.
Disconnect the communication by clicking [Disconnect] button of
“System Setup” dialog box of “System”,

(3) Input an optional name into “Name”,

(4) Click fOK] button. Communication setting is saved and “Computer I/F” dialog box is
closed. Optional name is printed to print result.
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4-5-4, Preference . .
Set and change basic system environment here. :
Click “System™ and “Preference”. “Preference” dialog box is displayed. .

Environment
[Analyst ID Registration]

Refer to 4-2. Registration and
Deletion of Analyst ID.

Measurement

[Auto System Setup]
After starting the system
program, set automatic
operation.
Click the item check box.

e System Setup

e Heater On
(“Heater On” is effective by
checking “System Setup”.)

[ASC-When all measurement
is finished.]

Setting for ASC-150L or
ASC-1208 use
(Without the use, the setting is invalid.)

Refer to ASC-150L or ASC-1208 instruction manual for details.
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Accessory

For setting the use
environment and operation
when an accessory is
connected

[ASC-150L Parameter] . -
Ttis available when
ASC-150L is used.

. Refer to ASC-150L

" instruction manual for
details.

[ABC]
For setting boat cooling
time {sec.) at the home position

Click [OK] button. “Preference” contents are saved and “Preference” dialog box
is closed. '
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4-6. Print Function
4-6-1. Printer sefting
(1) Click “File” and “Printer Setup”. “Printer Setup” window is displayed.
(2) When some printers are connected, click ¥ of “Name” to select a printer.
(3) Click [Property] button to set printer details. Refer to a printer instruction manual.

(4) Click ¥ of “Size” to select a paper size, (Default: A4)

(5) Click a print direction. (Default: Vertical direction)

(6) Click [OK] button. The setting is saved.

4-6-2. Print type

For AQF-100 system program, some types of print are available.
The following items can be selected by clicking “File” and “Print”.

o Print Method

e Print Parameters

e Print All ABC Programs Lists
o Print Preference

e Print ASC-150L Parameters

e Print GA-100 Parameters

4-39




Section 4: AQF-100 System Program -

4-40




Section 5; Measurement

Section 5;: Measurement

This section describes the details of combustion and absorption and ion chromatography.
For fon chromatography contents, refer to the unit instruction manual.

5-1. Operation Flow

Basic flow of combustion and ‘absorption and ion chromatography is as follows.

5-3. Preparation for ion chromatography
measurement :

N

5-4-1.Power and gas supply ~ '+ \ o

| 5-4-2. Start
[5-4-3. Setting

5-4-4. Gas flow setting and gas leakage . | | Preparation for
check combustion and
absorption

5-4-5, Heater On

5-4-6. Water supply by WS-100

5-4-7. Boat Prebake

15-4-8. GA-100 line all washing Y,

5-4-9. GA-100 line separate washing

5-5. Direct injection to an ion | ;
chromatography unit . >a. If necessary .-

5-6. Consideration of combustion and
absorption conditions

N

5-7. Measurement

N

5-8. Exit
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5-2. Combustion and Absorption Flow

5-2-1. Combustion and absorption principle

Sample is injected into a py1oly31s tube where Ar gas ﬂows and temperature is hlgh

(800~1100°C).
After sulfur and halogen compound in sample are pyrolyzed, they are combusted and
oxidized by O gas as follows and collected to absorption solvent.

Sample in combustion gas 1n absorp‘uon solvent

S — SO, SO e S 04'2- } ' Ton chromatography
. — measurement
X(F> Cl) Br: I) - I'D(, X2 — X‘

Constant volume of absorption solvent is automatically injected into an jon :
chromatography unit. Sulfur and halogen are measured at a time.

Inside standard substance (Example: PO,”) of the same level as measurement element is
put into absorption solvent and used to correct measurement values by the gam and loss of
absorptlon solvent volume, SRR :

i

Ton cluomatography GA—IOO S S AQF-100
unit -
- N T -,
?}Iine' Electric farnace ..
ilter s=m==eE=—=—w  Sample introduction box
Col
olumn| e
Eluant |
Suppressor]
Absoxption :
tube
Data processing Detector WS-100 ‘ : : %
., .-"‘ ., 4 A

Nlustration 5-1, System schematic
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5-2-2. Samples combustion and absorption examples

To gain optimum conditions in combustion and absorption process, understand the
following points. - :

1. Sample quality

2. Sample volume :

3. Pyrolysis tube temperature . . .

4. Combustion position and time -

5. Oxygen/Argon gas flow.

6. Absorption solvent quality

7. Absorption solvent concentration and volume -

Table 5-1 _'_s:_ho_ws ABC cbﬁlbusti‘onfconc‘fii_ion data. Consider combustion and absorption

conditions.

Ist | '2nd ¢ S 3rd End Cool | Boat | Ar | O,

Pos | Time | Pos | Time | Pos. Ti'mé‘_ Timc .| Speed | = Time

cooN | mm | sec fmm | sec |mm | sec sec mmy/s sec
Coal -~ Q000 00 360 30 101 0 300
Organic/E(30.1 | 9571 90| 120 30) 150| 30| 120] 30 10 o 300
Toluene 30 1t 1 100 | 120 110] 30/ 180 0f. 120{ 30 101 0] 300
Gasoline 50 1 1 95| 120] 110| 30 180 0of 60| 30 10 0] 300
Heavy oil 30 1 1 1101 30| 130} 120] 150 60| 60{ 30 100 0] 300
Gelatin (solid 10mg) | 130} 180| 160| 901 180| 30] 180| 30 100 0| 300
Kerosene 50 1 1001 30| 120] 120 180 0 60| 30 100 0] 300
Waste oil 30 1 100{ 120] 150| 30] 180| 30| 60| 30 10 0| 300

Table 5-1, Sample combustion and absorption condition examples

Common conditions :
Heater temperature : Inlet Temp : 800°C Qutlet Temp : 1000°C

Argon /Oxygen flow:  Ar/0;: 200ml/min _E_C__)gg_4_OQm1/mir_1: .
WS-100 flow rate : Ar; 150ml/min
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5-2-3. Analysis schedule <

For efficient ion chromatography measurement, combust and absorb the next sample
during measurement. After absorption, absorption solvent sampling starts without waiting
time,

The following chart shows two types of time of ion chromatography measurement.

The first is the case where ion chromatography measurement is longer than total time of
absorption solvent setting, combustion and absorption, and absorp’uon time.

The second is the case where ion chromatography measurement is shorter than Iotal time of
absorption solvent setting, combustion and absorption, and absorpﬁon time R

(@ Absorption solvent set : Time for injecting absorption solvent into azi'absorption tube
(Refer to 4-5-2-2. “Absorption solvent set” flow.)
@ Combus’uon and absorption : Time required for combustion and absorption
@ ABCH.C.T.: ABC HOME COOL TIME
(Boat cooling time at ABC home position)
: @ Absorptlon time : Combustion gas absorptlon time after a sample boat returns to ABC
‘home position
';@ Absorptlon solvent samplmg Absorpnon solvent samplmg time
' (Refer to 4-5-2-3.“Absorption solvent sampling” flow)
@ Ion chromatography measurement Time from ion chromatography measurement
: - to measurement and data processing ends and the
: 'receptlon : :

1‘.

' Measurement time is long,

o,
¥

A
£
v

i b T, Lt P
[ § { Y g

Single combustion measurement

LY

X
b4
£

A4

Accumulative combustion measurements i

£
o
A
w
A
R
Yy
4
N
-4

Measurement time is short

o @ @ ® ®

A
A4
£
W
F-.%
A4
F:y
A4

Single combustion measurement 4 ot

W

Accumulative combustion measurements |

v
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5-3. Preparation for ion chromatography measurement

(1) Prepare for ion chromatography measurement by the instruction manual.
(2) Check that a detector base line is stable.

(3) The start signal from GA-100 is waited.

5-4. Preparation for combustion and absorption
5-4-1, Power and gas supply :

(1) Open main va}ves of O, gas and Ar gas cyhnders

(2) Adjust the second pressures of a cylinder and a STOP valve to 0.41+0. lMPa with a
reducing valve.

(3) Supply power to the outlet on the table.

5-4-2. Start

(1) Turn on the following power switches.

(D AQF-100 power switch and heater switch (F ront panel)

The power switch of an automatic boat controller (ABC) is turned on
automatically.

@ Cooling the unit power switch of ABC rear
@ Cooler switch of ABC front
@ GA-100 power switch (Front panel)
(2) When using ASC-150L, turn on the power switch.
(3) When using ASC-120S, turn on the power switch,

(4) Turn on the power switches of a personal computer, a monitor, and a printer.
(5) Start AQF-100 system program. (Refer to 4-1-1. Start.) .

POINT

“When m measuring fluorine, use Water Supplier Model
WS-100. Absorptlon rate is better with WS-100.
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5-4-3. Setting
5-4-3-1. System Seinp

Select an accessory and GA-100 in “System Setup” dialog box and start the
communication to the main unit.

POINT
Before measurement, run “System Setup” if necessary. - =
After “System Setup”, AQF communication to the system program
starts. “Analysis Parameters”, “Heater”, and “Boat Prebake” are .-
effective and their operations can be run.

(1) Press <F5> key or click “System” and “'S:ystéinisetuig”_ '
“System Setup” dialog box is displayed.

(2) Click ¥ of “Accessory” to select it. For standard composition, select “ABC”:
(3) Select “Absorption Unit”. For standard composition, select “GA-100". -

(4) Click [Transmit] button,

“ABC Home Moving” is displayed. It indicates the time of initializing ABC.
“System Setup” contents are saved and “System Setup” dialog box is closed.
AQF communication to the system program starts.
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5-4-3-2. Analysis Parameters
(1).C1:ic_k L= or click “System” and “Analysis Parameters”. -
“Analysis Parameters” dialog box is displayed,
(2) Set each item. (Refer to Table 5-2. Analysis Parameters setling item.) -

Ttem Setting contents

Absorption Time Time of combustion gas absorption afier ABC boat return to the home
position (0~9999 sec)

IC Measurement Time | Measure previously time from ion chromatography measurement start
time to data processing and input it. (99min, 0~~59sec)

Ar Time Time for flowing argon gas into At/ O; line (an inner pyrolysis tube)
(0~999 sec) * Set it by ABC program.
02 Time Time for flowing oxygen gas into At/ O; line (an inner pyrolysis tube)

(0~999 sec) * Set it by ABC program,

Table 5-2. Analysis Parameters setting item
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If ion chromatography measurement time is too short, next measurement
can’t be run. o e o
f setting time is too long, ion chromatography unit waiting is long and -
otal time is long.

(3) Click [OK] button. Combustion conditions are saved and “Analysis Parameters”

dialog box is closed.
* By clicking [Cancel] button, combustion conditions are not saved.

5-4-3-3, Settings

Set accessory, GA-100 parameter, communication, and preference by referring

0 4-5-1. Accessory (ABC) setting, 4-5-2-1. GA-100 parameter setting, 4-5-3. Computer
I/F, and 4-5-4. Preference. Accessory display contents are different by the selection at

“System Setup”. Refer to each instruction manual for details.

POINT

'Even when each setting is not changed, check the contents.
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5-4-4, Gas flow setting and gas leakage check

Change gas at the personal computer side, adjust AQF-100 gas flow, and check gas
leakage. S

CAUTION

After turning on the powel sw1tch mme than 30 mmutes 1s lequn ed to
stabilize AQF-100 flow sensor.

* The flow can be checked in AQF-100 frame of the main WiﬁdOW |
“After sufficient time, check gas leakage. '

5-4-4-1, Gas flow sefting

(1) Gas flow is displayed in AQF-100 frame of the main window.,

(2) Turn the knob of AQF-100 front and adjust gas flow. Adjust Ar flow with Ar.
Adjust O, flow with Oy, Total argon flow of WS-100 and the main window AQF-100
frame flows to a pyrolysis tube.

ml/min
Ar/ 02 200
0, 400

Gas flow setting example
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5-4-4-2. Gas leakage check

Check gas leakage when the heater switch is off. By checkmg gas.
leakage when the switch is on, you can get bumed.
When setting a gas flow meter for gas Ieakage check, a pyronSIS tube

‘already can be hot. Take care not to get yourself

CAUTION
Do not clog the outlet of a pyrolysis tube. The pyrolysis fube breaks
and you can get hurt. :

CAUTION Y 1 - |

After turning on the power sw1toh more than 30 mmutes is requlred to

stabilize AQF-100 flow sensor.
The flow can be checked in AQF-100 frame of the maln window.

After full time, check gas leakage.

CAUTION '
If flow is under the set value, gas can leak. Stop the unit use
immediately and check gas leakage.
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(1) Replace a ball joint (with branch tubes) of a pyrolysis tube outlet with one of a flow meter
for gas leakage check.

(2) Check that the flow meter value is within 750 £75ml/min of O, scale.
{When Ar is 350mi/min (mcludmg WS 100 ﬂow 150ml/m1n) and 02 is 400ml/mm
total ﬂow is 7 SOmI/mm ) :

3) If the vaiue is under the set ﬂow refer to IiEusttatton 5- 2 and check gas lea.kage .
{4) Recover gas ieakage pomts aﬁd run (2) agam

(5) Change the ball joint of the flow meter for gas leakage check with one with branch
fubes.

Rear : Ar and O, connection part

Pyrolysis tube : O, connection part and
outer pyrolysis tube and inner pyrolysm tube
connection part

=S _ Sample mtroductaon box and
~.,.O-ring for connecting the inner tube

O-ring for fixing a guide tube

Pyrolysis tube : Ar connection part

Hiustration 5-2. Gas leakage check position
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5.4-5, Heater On

POINT . : '
Turn on AQF 100 heatez swr[ch and cllck “On” and [OK] button in
“Heater” dialog box. Without the settmg 111 “Heatel dlalog box the

temperature does not start to rise.
Before the temperature reaches the set tempemture and is stable more |

than 60 minutes is required.

(1) Click :
“Heater”.
displayed_.

1 or click “System” and
“Heater” dialog box is

(2) Set “Tnlet Temp and “Outlet Temp
. asfollows. = -

| Inlet Temp ‘-":'9'00"0'

Outlet Temp: 100_O°C

(3) Cl'ickx‘-_‘og’?-' i

(4) Click [OK] button,
The temperature starts to rise.

“Heater” diéilo_g b_b_x is closed and 224 (blue) changes to 221 (red).
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5-4-6. Water supply by WS-100

Argon gas including ultrapure water is supplied to a pyrolysis tube with WS-100, : . .. -

POINT B
By suppljﬂng ar gon gas mcludmg ultrapure water, component recovery is
up. When contamination is in WS-100 line, operate it fully with ultrapure
water and set it to a pyrolysis tube.
By using WS-100, water is supplied to an absorption tube between
absorption solvent set and sampling and the solvent volume increases.
Consider i mcreasmg amount and set GA-100 parameter absorption solvent

“volume.

z Power imtch Water supply dial

\ T P R .' .-
% l A@. o .WS“WQF‘#W{?*?; T O

X E
R oL corporamon © : —% —Flow adjustment knob
Tlustration 5-3. WS-100 front panel . -~ -

(1) Turn a flow adjustment knob to set argon gas flow to 150ml.
Total argon gas ﬂow of WS-100 and the main window AQF 100 frame goes 1nto a pyroly31s
tube.

(2) Adjust “FLOW RATE” of a water supply dial. For high concentratlon analysm set the dial to
“4”_ For low concentration analysis, set the dial to “1”. :

* The indication of water supply volume is a dial gauge X 0.05 (ml/mm)
Water supply volume is ¥30% of setting values. L

(3) After the temperature reaches the preset value, the dialog box is dlsp]ayed
Turn on WS-100 power switch and click [OK] button. Water supply starts.

CAUTION

When the temperature does not reach thé-'p1'éset value, water is not supplied
even by turning on WS-100 power switch.
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5-4-"7. Boat Prebake

Prebake a boat to removethe
. contamination.

Before prebaking, remove a clamp for a
~ ball joint and a ball joint {with branch
' tubes) from a pyrolysm tube outlet '

ll.lustration 5.4, Pyrdlysis tiibe outlet removal

CAUTION
e After the temperature reaches the set Value check the stabﬂlty and prebake a
sample boat.

e  When measuring liquid sample put a l1ttle quartz w001 and plebake the boat
with quartz wool, :
e Sample boat contammatlon can be removed by 2~5 times prebakmg

(1) Click. =1 or click “Run” and
“Boat Prebake”. -
“Boat Prebake” dialog box is
displayed.

" (2) Input “number of repeat
times”. (Usually 2~5 times )

Settmg of a sample boat

a. Open the cover of a sampie
introduction hox.

b. Put a sample boat into the sample
infroduction box and set it to a ladle.
For liquid samples, put 0,02~0.03g
quartz wool without running over
from the boat and flatten it fully.”

' 'Illustration 5-5, Sample boat setting
¢. Close the cover of the sample
introduction box and lock it.

(3) Click [Next] button.
The following dialog box is displayed.
* By clicking [ABC Programs] button, ABC program can be checked.
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Section 5: Measurement
(4) Click [OK] button. “Boat Prebake” dialog box is closed. -

(5) When [Start] button flickers, set a sample boat to ABC sample inti‘od_ution_ box.”

POINT
When handling a sample boat, use tweezers to prevent contamination.,
For more than 2 sample boats prebaking, keep sample boats in a glass
petri dish until measurement.

(6) Click [Start] or press <Enter> key. Boat prebaking starts.

(7) 1 prebaking requires about

4~5 minutes and prebaking Remains: 1
is repeated automatically _
by the predtermined = :
. number. g4 D D L__][__J {:I
“Boat Prebake” is indicated :

i e
in “Analysis Status”. - —Ed——3u—on-Ttat  Col

By clicking |Aecessory

remaining times is displlayéd_'i'ril_“Remaii:}'s” of the fuf)p:er lt:aft..'_ S

(8) To prebake another boat, repeat (5)~(7). - -

(9) To end boat prebaking, click Boat prebaking ends. .
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5-4-8. GA-100 line all washing

Line washing is required before measurement. Click [Wash All] button of GA-100 dialog
box. Refer to 4-5-2-5, “Wash All” flow, .

Set a ball joint with branch tubes before “Wash All” and ﬁx it to a pyrly31s tube with a
clamp for a ball joint.

Tlustration 5-6. Pyrolysis tube outlet connectlon _' . )

'POINT ; g
" Before lme washing, check the followmg pomts
@ Washing solution and absorption solvent are set and lines are
connected correctly. :
® Aball joint with branch tubes is connected.
@ ABC sample introduction box cover is closed.
@ Pour washing solution by pressing <Absor ptlon Tube> key and
check that gas flows into the solution. - o

(1) Click “System” and “GA-100”, “GA-100”

dialog box is displayed.

Gas Washing
Tuhe Washing
bBispense
Drain
Sampling
Injection Valke :
SampleValve
State
Ws.4100
Sampling Koda :
Column Puinp 1 OF

£288%9

(2) Click [Wash Alf] button. Each gas line is washed automatically.

5-16




Section 5: Measurement |
5.4-9. GA-100 line separate washing

Line was]ﬁng is required in the following case's..When wash'ing.is ndt fequired- skip it.
(D In the first use of the unit, When the line inside is empty, Out of use for long time

(@ When absorption solvent is prepared agam :
(3 When lines are contaminated

Refer to Hlustration 1-8. GA-100 absorption part line, Illustration 1-9, GA-100 operatzon
panel, Table 1-9. GA-100 operation panel names and functions, - :

POINT
Before line washing, check the following points..

@ Washing solution and absorption solvent are set and lines are
connected correctly.

® A ball joint with branch tubes is connected.

©® ABC sample introduction box cover is closed.

® Pour washing solution by pressing <Absorption Tube> key and
check that gas flows into the solution,

5-4-9-1. Gas line washing

(1) Check gas flow and press <(Gas Line> key for one second to pour washing solution.
(2) Continue to press <Drain> key to drain washing solution.
(3) Repeat (1) and (2) several times and wash gas lines.

5-4-9-2, Absorption tube washing

(1) Continue to press <Absorption Tube> key and fill washing solution into an absorption
tube by overflow. Pour it again for about 5 seconds.

(2) Continue to press <Drain> key to drain washing solution.

(3) Repeat (1) and (2) several times. Wash the absorption tube.

5-4-9-3. AESOl'ption solvent tube w.f.l'sl‘ling
(1) Press <Dispense> key and inject the specified volume of absorption solvent into
an absorption tube. _

(2) Continue to press <Drain> key to drain absorption solvent. [
(3) Repeat (1) and (2) 2~3 times and wash the absorption solvent tube. = .

5.4-9-4, Standard solution tube washing

To wash a standard solution tube, dip the tube in ultrapure water and click "System" and
"GA-100" of AQF system program menu and [Calibration Line Washing] button.
Refer to 4-5-2-5. Standard solution sampling line washing flow.
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5-5. Direct injection to an ion chromatography unit = .

Without combustion and absorption, standard solution can be injected directly from
“GA-100 to an ion chromatography unit. By comparing the case of direct injection of
standard solution with the case of injection from absorption solvent by combustion and
absorption, the recovery can be obfained.. When direct injection is not required, skip this
item. Refer to Ilustration 1-9. GA-100 operation panel and Table 1-9. GA-100 operation
panel names and functions. S .

(1) Put a standrad solution injection tube into standard solution. . - |
- Press <Calibration> key.

(2) Left lamp of <Calibration> key is on and standard solution is injected while the lamp
dson, : cd e o Cis :

Mlustration 5-7. Direct injection to an ion_ chromatography unit

POINT o
When the unit is not used, immerse the tip of a standard solution -
injection tube in ultrapure water to prevent the tube contamination. -
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5-6. Consideration of combustion and absorption conditions

When combustion and absorption conditions are known, skip this section. -

POINT

Remove the clamp for a ball joint of a pyrolysis tube outlet and remove
the pyrolysis tube outlet and the ball joint (with branch tubes). L
Incomplete combustion when a ball Jomt is oonnected contamlnates
the pyroly31s tube and gas hnes ' SR - AR

5-6-1. Removal of a'pyrol:y:sis tube outlet

Remove a clamp for a ball joint and remove a ball joint (with branch tubes) from a
pyrolysis tube outlet. Illustration 5-8 shows pyrolysis tube outlet removal.

CAUTION o S S

Do not touch high-temperature part. The temperature of an electric
furnace is usually 900~1000°C. Therefore, both ends of a pyrolysis tube,
the pyrolysis side, and a thermal msulatm are hot Do not touch them

with naked hands.

CAUTION
For samples generating harmful gas, prepare connection lines from a
pyrolysis tube outlet and discharge the gas by local exhaust.

Nlustration 5-8. Pyrolysis tube outlet removal
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5-6-2. Sample injection '
Weigh solid samples before 5-6-3. Combustion by ABC manual operation.

For solid samples and liquid samples, when the message of sample boat settmg is dlsplayed
at (2) of 5-6-3. Combustion by ABC manual operation, inject sample.

CAUTION . -
| Sample volume should be undez 100 7 Ic or IOOmg
Some samples can cause incomplete combustion.
In that case, reduce the sample volume and consider combustlon
conditions. Incomplete combustion when a ball joint is connected
causes the contamination of a pyrolysis tube and a PTFE tube with
“WASH G : _ Wi

Wh'el'ltﬁ.léas_l:lﬁng liquid Sal‘lilipl.é‘é |

(D Set the boat which is prebaked with 0.02~0.03g quartz wool to a sample
_intr_oduction box. (After the seconc_l time, use the previous boat.) :

@ Take a sam Ie into a microsyringe. Inj ect 1t lnto the sample boat
P Y g )
* (Refer to Tustration 5-9 Liquid sample injection. ) '

Hlustration 5-9. Liquid sample injection
When measuring solid samples
(D Put a prebaked boat into a balance and weigh a solid sample.

@ Put the sample boat into a sample introduction box and set it to a ladle.

@ Close a sample introduction box cover and lock it. _
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'5-6-3. Combustion by ABC manual operahon

Operate ABC manually and check appropriate combustlon condltlons for sampies

POINT

» Combustion conditions are different by sample quality and volume.
By setting it so that the combustion should be peak at the second
stop position, the gain of optimum conditions is easier.”
Optimum conditions are the recovery maximum value by cemplete
combustion.

o Remove a clamp for a ball joint of a pyrolysis tube outlet and check
that the pyrolysis tube outlet and a ball joint (with branch tubes) are
removed. Incomplete combustion when a ball joint is connected
contaminates a pyrolysis tube and gas lines. |

(1) Cl1ck “Run and “ABC Manual” “ABC Programs” dzalog box and “Manual
Operation” dialog box for caution are displayed. =

(2) Click [OK] button. “Manual Operation” dialog box is displayed to check accessory
manual operation start,

(3) Set sampie in a sample boat by referring to 5-6-2. Sample injection.
Click [OK] button. ABC AUTO lamp is off and “Manual Operation” dialog box
is displayed to check the first stop position of a sample boat.

(4) Adjust the first stop position of the
- .. sample boat. with <FWD> or <REV>
button of ABC. The set first stop
position is displayed in the dialog box.

- (5) When the first stop position and time
are determined, click [NEXT] button.
“Manual Operation” dialog box is
displayed to check the second stop
position of the sample boat,
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(6) Adjust the second stop position of the
sample boat with <FWD> or <REV>
button of ABC..The set second stop
position is displayed in the dialog box.

(7) When the second stop position and time
are determined, click [NEXT] button. .
“Manual Operation” dialog box i is
displayed to check the third’ stop
-~ position of the sample boat,

(8) Adjust the third stop position of the -
sampie boat with <FWD> or <REV> . . = : .
button of ABC, The set third stop, posmon _

~ is displayed in the dialog box

(9) When the third stop position and time .
are determined, click [OK] button,

{10) Continue to press <FWD> button of
ABC according to the right message.
The sample boat moves to the end
position.

(11) “Burns Process” is displayed.

(12) The boat returns to the cooling position after combustion. “O2 Off Process Waiting” is
displayed. After a while, “ABC Programs” dlalog box returns
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(13) The result of manual
operation is inputted into
“Edit” frame as program
name of “Manual”,

Program name can be 23 |poat Frobake
inputted directly and o
changed.

input Program No. "

(1~28) which

is not in the list and press
<Enter> key. ..
[Add] button is effectlve

(14) When transferring manual operation result mto ABC program “click [Add] but‘ton
The result is added to thelist as new ABC program _

(15) Click [OK] button. The changed contents of ABC program list are saved and
the main window returns.

* Click [Cancel] button to return to the main window without saving changed contents.

* Click [Manual Operation] button to run accessory manual operation again,
By repeating the consideration of combustion conditions by necessary times, obtain
optimum conditions. Run (4)~(15) again.

(16) After the consideration of combustion conditions by ABC manual operation, set
a clamp for a ball joint of a pyrolysis tube outlet; connect gas lines, and prepare
combustion and absorption ion chromatography measurement.
When connecting a pyrolysis tube outlet, refer to 5-7-4. Connection of a pyrolysis
tube outlet.

POINT

After the consideration, set a ball joint (with branch tubes) to a
pyrolysis tube outlet with a clamp so that combustion gas should be
absorbed into absorption solvent. Consider combustion and absorption
conditions by total operation including ion chromatography
measurement,

5-23




Section 5. MeaSurelpe_ni
5-7. Measurement = -

3-7-1, Measurement flow

POINT

“When blank measurement values influence sample measur ement '

values, correct blank values,

1 Prepare calibration curve including combustion and absorption . .

like sample. By comparing A with B, recovery can be obtained.

A ; Calibration curve prepared by combustion and abso1pti0n
of standard solution and the direct mjectlon mto anion
chromatography unit | '

B : Calibration curve prepared by direct injection of standard solution
1nto an ion chromatography unit

When 1ecovery is known calibration curve dlrectly mjeoted 1nt0 an
ion chromatography unit is available.

5-7-3, Method edit

=z -5 7 4 Connectmnofapyrolyms R ST R
tube outlet ST : ,_If_z_l:ec@s_saljy "
5-7-5. Combustion
| 5-7-6:-Method edit during -~ | - If necessary

' 'measurement - -

5-8. BExit
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5-7-2. Method setting

" Basic method setting is as follows.

New method Existing method
- Edit is ne_c_c:ss_a:ry._. . _ Editis lmnecéssa_ry.
“File”-“New Method” “File”-“Open Method” “Run”-“Method”
Method name registration Method file selection

A

Method edit

@<

Measurement start (Data ID registration) <

N

Measurement

{} Method edit during measurement (If necessary) -~ - -+

Measurement end

e mE om GE G EE SR ma EE DS G

L R R - T T R
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5-7-3. Method edit

Edit a measurement method. The procedure for preparing and editing a new method is
described here.

By clicking &

POINT o - '
S or chckmg “File” and “Open Method”, method
| registration and edit can be skipped.

LI or click “File” and “New Method”. “New Method” dialog box is displayed.

Method.001

(2) Check the contents of “Accessory” set at 5-4-3-1. System Setup. To change them,
click ¥ of the right to select “Accessory”. For standard composition, select “ABC”.

(3) Check “Absorption Unit” set at 5-4-3-1. System Setup.
To change it, click ¥ of the right to select “ Absorption Unit”,

{(4) Click “Folder 1” or “Folder 2” of “Folder” to select a folder for saving method files.
(5) Input a method name into “Method Name”. (Up to 20 characters)
* By clicking “System”, “Preference”, and “Measurement” tab, sefting “Optional

Method Naming Rule”, and clicking [OK] button, the set name is displayed in
“Method Name” of “New Method” dialog box.
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(6) Click [OK] button, Method edit dialog box is displayed. -

When “ASC-150L+ABC” is selected, the above dialog box is displayed.
The dialog box has ASC-150L frame with “Btl No.”, “150L”, and “ABC”,
but, for standard composntlon (when selectmg ABC as an accessory) “Btl No.” and '
“150L” are not displayed. - L T e

(7) Set the following contents.

Item Contents - . ~ Input range
Sample ID: Sample name Input it necessarily.
Sample Size | Sample volume - 0.01~9999.99
Sample Size Unit | Sample volume unit Select it from pl, 1'ng,. ml, org.
ABC Progranl No. | ABC Program No., .. .. | 1~28.

Table 5-3. Sampie measurement mput item

CAUTION

Sample Volume should be 1mder 100 U 1 or IOOmg

Some samples can cause mcomplete combustion,

In that case, reduce sample and consider combustion conditions.
Incomplete combustion when a ball joint is connected contaminates

a pyrolysis tube and a PTFE tube with “WASH. G”. . .
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When measuring liquid samples
Input sample volume into “Sample Size” and click ¥ of the right to set the unit to
(14 u l”.

When measuring sohd samples

Put a sample into a sample boat and weigh it. Input sample weight into “Sample Size”
and click ¥ of the right to set the unit to “mg”.

(8) Set ABC Program No. by sample conditions and volume.
Click 2

of ABC Program No. right. “ABC Programs” dialog box is displa_yed.

* When program No. is known, input it d1reotiy into “ABC Program No ”
Proceed to (] 1) -

(9) Click ABC program to select it.
For preparing a new ABC program, refer to 4-5-1. Accessory (ABC) settmg for the
details.

@D Click [Edit] button,

@ Input a new number (1~28) into “No.”.

® TInput “Program” and “ABC Parameter”. Click [Add] button.
@ Click an added Program No.
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- (10) Click [OK] button. . The method edit dlalog box is dlspiayed Selected Pr ogram No. is
displayed in “ABC Program No.”

(11) Click [Add] button by combustion times. The same setting contents are added into
the below list by clicked times.

(12) Like other sample settings, add them into the list by (7)~ (11).
* For each setting addition and deletion, refer to 4-4-3-1. Edit flow.

Oil
Qil
Pallat
Pellet

(13) By clicking [Accumulate] button, combusted sample gas is absorbed into the same
tube as the cursor position number. After the last combusted sample gas is absorbed
into the same number tube, absorption solvent is injected into an ion chromatography
unit,

POINT
[Accumulate] button is useful when combusting and absorbing
many samples.
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" {(14) To start measurement when method edit i is completed chck [Run Method] button.
“Method” dialog box is displayed. :

{15) Click [Run] button.
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5-7-4. Connection of a pyrolysis tube outlet

- Set a ball joint (with branch tubes) to the outlet of a pyr01y31s tube and ﬁx it to the
pyrolyszs tube with a clamp for a ball joint. . et _ _

CAUTION ' IR
Do not touch high- tempel atule part The tempel ature of an
clectric furnace is usually 900~1000°C. Therefore, both ends of a
pyrolysis tube, the pyrolysis side, and a thermal insulator are hot.
Do not touch them with naked hands.

Iustration 5-10. Connection of a pyrolysis tube outlet
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5-7-5. Combustion

(1) Set absorption solvent to an absorption-tube. When the following message is displayed,
click [Yes] button. To set absorption solvent after a while;-click [No] button. -
To run combustion again, click “Run” and “GA-100 Start”. The following window is
displayed. o

CAUTION

Do not open the cover of ABC sample introduction box during GA-100
absorption solvent setting. Washing solution runs into a pyrolysis tube.

(2) Absorption solution is set automatically. 'Refer;to 4-5-2-2. “Absorption solvent set” flow.

(3) Measurement contents set at the method are displayed in “Analysis Status” from No.1.
Check this indication and prepare a sample,

(4) Check that [Start] button flickers and set the sample,
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For liquid samples

(D Set a prebaked sample boat to a sample introduction box.
(After the second time, use the previous boat.)
" ..@ Take a sample into a microsyringe. Inject it into the sample boat.
(Refer to Hlustration 5-9. Liquid sample injection.)

For solid samples (Run ® and @ at method edit.)

(D Set a prebaked boat on a balance and weigh a sample,

@ Input the sample weight into “Sample Size”. (Refer to 5-7-3. Method edit.)
@ Put the sample boat into a sample introduction box and set it to a ladle.

@ Close the cover of the sample introduction box and lock it.

(5) After sample setting, click [Start] button or <Enter> key.
Combustion starts by ABC program contents.

(6) The following contents are dispiayed in “AQF-100” and “IC” of the list in {Progress]

frame.

Types and contents in “AQF-100” Types and contents in “IC”

Combustion : During combustion Measurement ; During measurement

Absorption  : During combustion gas | Finished : Measurement end
absorption Abort : Measurement stop

Finished : Combustion end
(Buzzer beeps S times.)

Abort : Combustion stop

POINT

By clicking ~», ABC conditions can be displayed.

Red part is the position of a sample boat.

POINT

When incomplete combustion occurs, turn off GA-100 power
switch before the absorption solvent is sampled.

When the solvent runs into the separation column of an ion
chromatography unit, the column is contaminated and separation
power can be bad.

(7) For measurement on and after No.2, repeat (1)~(6).
When ASC-150L or ASC-120S is used, subsequent measurement is run automatically.

(8) After all measurement, “Finished” is displayed in “AQF-100" and “IC” frames.
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(9) After method measurement, click or click “Run”, “QOperation”, and “Exit
Run”. “GA-100-End processing” is displayed. = o0 :

End washing is run automatically. Refer to 4-5-2-6. End Wash flow.

o (1_0):Pfint'_nletllq&s_if gezg:es:s.g_ry_._Rgf_‘ef toi4_~_6-2;‘._Prin.t type
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When troubles occur during combustion.,

CAUTION - Lo .
When troubles occur during combustion, chck [Ab01 t] button
and suspend combustion. Each unit operates as follows.
GA-100 . Absorption solvent sampling stops.
AQF-100 : Heater is off.
ABC : A sample boat stops at the cool posmon and returns to
the home position.

Take measures against troubles and check that the unit is not wrong,

Combustion can’t be continued. Therefore, run combustion again by the same method.

Measurement stop

By clicking button during method measurempntf, the current sample

measurement is stopped.

Meééﬁréﬁien‘g ..S‘IIS.pGIISiOI'l (displaye_d%when ASC-150L or ASC-1208 is used)

Click “Run”, “Operation”, and “Abort”. The automatic start of the next sample
measurement 1s suspended after the current sample measurement. '

Remeasurement

During method measurement, by clicking or clicking “Run”, “Operation”, and
“Back” before measurement, the previous measurement can be run again.
But the previous result is overwritten and canceled.

Measurement skip

During method measurement, by clicking O chckmg “Run” “Operation”, and
“Next” before measurement, the next measurement can be run,

5-7-6. Method edit during measurement

By editing method during measurement, measurement can be added and deleted.

(1) Click ZMeted | or click “Run”, “Operation”, and “Method”. Method edit dialog box is
displayed.

(2) Add or delete a method like method edit.

(3) Click [Run Method] button, The main window returns.
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5“" 8 ° EXi t

After measurement, stop the umt as follows and exrt system program

Personal computex 31de _ : Umt side

| (1) Measurement end

(2) Heater switch off _. | [:> (3) WS-100 stop

(4) Heater switch off

(5) Gas stop
. {(6) Communication cut - | . . |__J1> i (7) ABC and option Off
(8) Program quitting
(9) Personal computer [> - [(10) AQF-100 stop

(1) After method measurement, click
Run” to end measurement.
* Measurement can be ended halfway.
‘End Wash is run automatlcally Prmt a method 1f necessary

or click “Run”, “Operation”, and “Exit

(2) System program heater sw1tch off

@ Click [£3] or clrck“System and “Heater” “Heater” dlalog box is displayed.
@ Click“Off”. -

@ Click [OK] button. “Heater” dialog box is closed and {%1 (red) changed to :
(blue). The dralog box is displayed

Click [OK] button. Water supply stops automatically.
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(3) WS-100 stop
Tum off the power switch.

* If WS-100 power switch is on when the heater switch is off, the pyrolysis tube is
filled with water.

(4) AQFE-100 heater switch off
Turn off the front heater switch.
Wait until Inlet Temp. and Outlet Temp. of a pyrolysis tube are under S00°C.

POINT

By closing gas valves before the electric furnace cools,
moisture enter the mass flow sensor and the unit breaks.
After it cools, proceed to the next procedure.

(5) Gas stop
Close the main valves of O, and Ar cylinders.

(6) Communication disconnection

Click “System”, and “System Setup”, and [Disconnect] button.
Communication to AQF-100 is disconnected.

(7) Unit stop
Turn off the following power switches.

(D GA-100 power switch
@ Cooler switch of ABC front
@ Option power switch (if connected)

(8) System program quitting
Click “ X of upper right or click “File” and “Exit”, AQF-100 system program ends.

(9) Personal computer shutoft

@ Click [Start] button of a taskbar.

@ Check that “Shut down the computer?” is selected. Click [Yes] button.
The computer power is off.

@ Tum off the power switches of a printer and a monitor.

(10) AQF-100 stop

CAUTION
To cool an electric furnace with a cooling fan, stop AQF-100
after the temperature of a pyrolysis tube is under 500°C.

Turn off AQF-100 front power switch. ABC power switch is off automatically.
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Section 6: Troubleshooting

Countermeasures against hardware or software troub}es when usmg AQF 100 and system program

are desecribed in this section,

ICAUTION

Do not take AQF-100 cover except our servicemen.
An electric shock and a fire can be caused.

No power of AQF—-IOO

' Pomt

- Countermeasure

Is the main power switch of the rear
of AQF-100 ON?:

Turn on the power switch.

Is the power connector in the rear | Connect it ﬁi‘mlj.
of AQF-100 disconnected? | IR,
Is the power phig put in the outlet? ‘Connect it firmly.

Is the power supplied to the
outlet?

Connect another electric appliance to the outlet.
When it operates normally, AQF-100 can be broken. .
Contact local distributors.

Is AQF-100 power fuse cut?

4 (1) Take off the fuse holder of the rear panei with a

.. screwdriver.

| ‘(:2) Check the conductlon w1th a tester
(3) Wlthout conductlon change it for new one.

No power of GA-100

Point

Countermeasure

of GA-100 ON?

Is the main power switch of the rear-

Turn on the power switch.

Is the power connector in the rear, of
GA-100 disconnected? '

Cdlilleci it ﬁrmly :

Is the power plug put in the outlet?

Connect it firmly.

Is the power supplied to the
outlet?

Connect another electric appliance to the outlet,
When it operates normally, GA-100 can be broken.
Contact local distributors.

Is GA-100 fuse swiich lowered?

(1) Check the cause and take measures against it
(2) Raise the switch.
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No gas flow

Point

Countermeasure

Is the gas cylinder valve open?

Open the gas cylinder valve.

Is the quantity of gas in the cyhnder
sufficient? . .

1f the gas quantity is insufficient, change the cylinder
for new one.

Is the room gas supply valve open? | Open it
Is the line disconnected? Connect the line,
Is the line clogged? Change the clogged line,

ABC does neot operate.

Point

Countermeasure

Is an error message is displayed?

Check “System Setup” by the following procedure.

| (1) When the main window of AQF-100 system

- program is displayed, press <F5> key. “System
- Setup” dialog box is displayed. 3

(2) Click ¥ of “Accessory” to select “ABC”.

(3) Click [Transmit] button. ' '

Is the cable to AQFE-100
disconnected?

Insert firmly a signal connector of ABC rear. .

Insert firmly ABC connector of AQF-100 rear. o

The temperature of an electric furnace doesn’t rise.

. Point

-~ Countermeasure .

Is an error message indicated in a
personal computer display? -

Operate the system program according to the error

- "\message :

Is the heater swi.tch'on the front of
AQF-100 ON?

Turn on the heater swi{ch.

Is the heater switch of system
program ON?

Turn on heater switch by the following procedure.
(1) Click

or “System” and “Heater”. .

| (2) Check the heater temperature setting.
(3) To change the set contents,.input the value directly.

(4 Click “On”.
(5) Click [OK] button.

Is the circuit protector operating?

When the circuit protcctor button on the rear of _
AQF-100 stands out, the circuit protector is operatmg '
The heater circuit can be wrong, ~ =+« - :
Contact local distributors.
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Peak of ion chromatography is not obtained.

Point

Counfermeasuye

Is the temperature of an electric
furnace up?

Check the following points by AQF-100 system

program.

(1)1s ‘% (Heater off) changed to & (Heater ON)?
. ‘When the button does not change, turn on the heater
_switch. Refer to 5-4-5. Heater On..

(2) Are Inlet Temp. and Outlet Temp. 1ndlcated?
" 'When they are not:indicated, check the
measurement condition.

(3) Is the measurement condition correct?
‘When the condition is not correct, set the
" appropriate condition.
“Refer to 5-4-3-2. Analysis Parameters.
Without the recovery, contact our distributors.

(4) Is sample concentration is low?
Increase sampling volume or run accumulative
measurement.

Is aclip fora bailj.oint_
disconnected?

| Fix a ball joint to a pyrolysis tube outlet with the clip.

Is the line to an ion chromatography
unit disconnected? .

Connect the line firmly.

Is constituent concentration in
sample too low?

~Add sample or combust it repeatedly.

Dlspersmn of measurement values

Pomt

- Countermeasure

Are the pressure and flow of -

oxygen and argon inappropriate?

Set gas pressure as follows.
(1) Set the secondary pressure of a cylinder or a stop
valve to 0.4:0. 1MPa with the reducing valve.

(2) Set gas flow to the specified value by the knob.

Is the temperature setting of
the electric furnace in combustion
part inappropriate?

Set properly the temperature of the electric furnace in

.combustion part. Refer to 5-4-5, Heater On.

Does the gas leak from the
connection part of a pyrolysis tube?

Check the gas leakage Refer to 5-4-4-2. Gas leakage
check.

Is the pyrolysis tube contaminated?

_Clean the contaminated pyrolysis tube as follows.

« Soak the whole.of a pyrolysis tube in washing
solution.

- Supersonic cleamng with washing solution, etc.
In either case, wash the pyrolysis tube with pure
water and dry it

Is the quartz wool of a pyrolysis
tube deteriorated?

Change the quartz wool in the pyrolysis tube.
Refer to 3-4-1. Filling of quartz wool for the details.
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Leakage buzzer sounds,

Point

Countermeasure

Does solution leak?

Check leakage points and take measures,

GA-100 stops.

Refer to 8-3. Taking out of GA-100 inside case.

* Point ¢

- Countermeasure

Does solution flow to a drain tube?

| “Gas Line” When the pump stops

| 1. Remove the PTFE tube set to the branch tube (near

...the ground part) of the ball joint connected to a
pyrolyms tube outlet.

2. Set an evacuatton syringe of a WS-100 attachment

tothetip of the removed PTFE tube.

| 3. Press m key while absorbing washing water

- with the syringe:

| “Absorption Tube” When the pump stops

1. Remove the PTFE tube (not connected to an

- ~absorption solution injection pump).:

2. Set an evacuation syringe of a WS-100 attach}he’nt .

/1o the tip of the removed PTFE tube.

3. Press |Absorption Tube key while absmbmg washlng
. water with the syringe. R

“Drain®” When the pump stops

1 1. Remove the PTFE tube with “ABS DRAIN” tag ina

“drain tank.

12, Setan evacuation syringe of a WS-100 attachment

to the tip of the removed PTFE tube,

13, Press lAbsorption Tubel key to pour Washmg water

_into the absorptton tube.

o 4 Press [Drain} key while absorbmg washmg water w1th o

the syringe.

“Séhﬁplhig”When Et;:he pump stops _' |

" | 1. Renove the PTFE tube with “SMP DRAIN” tagin a

“drain tank.

2, Set an evacuatzon syringe of a WS-100 attachment
“to the tip of the removed PTFE tube.

3. Press [Absorption Tube] key to pour Washmg water
into the absorptton tube.

4. Press [Sampling| key while absorbing washmg water

with the synnge
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Absorption solution and standard solution are not absorbed and a
chromatography peak is not displayed.

Point

Countermeasure

Poes solution flow to a drain tube?

When absorption solution is not absorbed

1. Remove the ball joint connected to a pyrolysis tube
outlet,

2. Press [Absorption Tube] key to pour washing water
into the absorption up to the branch tube height.

3. Remove the PTFE tube with “SMP DRAIN” tagin a
drain tank.

4, Set an evacuation syringe of a WS-100 attachment to
the tip of the removed PTFE tube.

5. Press key while absorbing washing water

with the sringe.

6. Check that the PTFE tube is filled with washing
solution,
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Section 7: Error Messages

This section describes warnings and error messages displayed in a monitor when troubles occur.

Danger and Waring displayed in a personal computer monitor show the
danger of a serious accident. When this message is displayed, take measures

immediately.
ERI\IIEOR Error messages Status Countermeasures
010 WATER LEAKAGE | Warning | Check leak parts and handle them.
ERROR
061 THERMOSTAT ON | Warning | Turn off AQF-100 power switch immediately.
ERROR Contact our distributors.
062 OVER TEMP.| System | Turn off AQF-100 power switch immediately.
ERROR D Heater errors occurred and system down was
own
063 OVER TEMP. 1 run. Check the cause of heater temperature
ERROR errors.
064 OVER  TEMP. 2
ERROR
065 UNDER TEMP. 1
ERROR
066 UNDER TEMP. 2
ERROR
077 COMMUNICATION | Sysiem Check the cable connecting AQF-100 to a
ERROR Down personal computer and restart the system.

When error occurs even after the restart, contact
our distributors,

082 Ar/O2 GAS FLOW | System
ERROR

Dander of explosion
Keep off the unit more than Sm.

Down Gas flow errors occurred and an option was
reset.

086 02  GAS FLOW Therefore system down was run.

ERROR After the option returns to the home position
and 30 minutes passes, check the cause of gas
flow decrease.

101 ABC CABLE | Warning | The cable between AQF and ABC is not
CONNECTION connected. Connect the cable and restart the
ERROR system,

105 COVER OPEN | Warning | Close ABC safety cover and restart the system.
ERROR

Table 7-1. Error messages
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Section 8:

Maintenance and Inspection

8-1. Unit Inspection

8-1-1, Daily inspection

|

Check the unit every day before the use. If you fail to check it, it doesn’t -
operate properly and a serious accident can occur,

No. Item Contents
1 | Gas leakage check Check the leakage of O; and Ar gases with a flow -
meter for gas leakage check.
2 | Septum change Change the septum every day at measurement
start.
3 | Ball joint contaminafion | Check that the ball joint is free from
check | contamination such as soot, )
4 | Inline filter contamination | A inline filter is contaminated by incomplete
check combustion.
S | PTFE tube contammatron A PTFE tube is contammated by mcomplete S
check 3 ‘| combustion, '
6 | Microsyringe contamination | Check that a syringe plunger is not ¢contaminated
and needlepomt bend and the needlepoint is not bent.
7 | Sample boat contamination | Check that a sample boat Is not contammated or
check devitrified.’ '
8 | Absorption part Check the contammatlon of absorptton palt of
contamination check "'{'sample gas. AR co
9 | Absorptien tube change ~ | Change an absorpt:on tube by sample "
concentration. '

Table 8-1, Items of daily inspection

1. Gas leakage check
Check no leakage of supply gas (O, and Ar). Refer to 5-4-4-2. Gas leakage check.

(1) Connect the ball joint of a flow meter for gas leak check to the outlet of a pyrolysis tube.
(2) Check that the set gas flow and the indicated value of the flow meter agree.
2. Septum change

Replace the septum with new one before measurement every day.
Refer to 3-6-2. Setting of a septum and a septum holder.
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3. Ball joint contamination check -

Check that a ball joint is not contaminated with soot by incomplete combustion,
When the ball joint is contaminated, wash it as follows.

(1) Wipe the ball joint with absorbent cotton immersed in toluene.
(2) Prepare washing water by mixing acetone and distilled water in the ratio of 1 10,
(3) Immerse the ball joint in washing water.
(4) Wash it with mild detergent for 5 minutes.
“(5) Replace washing solution with distilled wufer::
(6) Wash it with mild detergent for 5 minutes like (4).

(7) After the washing, dry it fully. -
4. Inline filter contammatmn check
By long-term use and sample incomplete, ¢ combustxon an 1nlme filter is contammated

Column pressure of an ion chromatography umt 1s up and peak form is wrong,
Replace it with newone. . .

5. PTFE tube contamination check L s
By long«teum use and sample mcomplete combustzon PTFE tubes are contammated
Replace them with new ones. N . _ .

6. Check of micr osyunge contammatmn and needlepomt bend
In the followmg cases, change a m1crosyrmge o

° A microsyrmge plunger doesn t move smoothly
e PTFE part of the plunger tip is thin and the plunger is loose. .
¢ The microsyringe needlepomt i bent

7. Sample boat contaminatton check

When sample boat contamination and devitrification are heavy, replace it with new one. -
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8. Absorption part contamination check

Absorption part is damaged by washing with a supersomc washmg machme ora bmsh
Therefore wash absorption part as follows,. -

(1) Prepare cleanser to a beaker. For the preparation and the use, follow the contents described
in a cleanser package.

(2) Remove an absorption tube and immerse respective parts in a beaker not to break them,
After the immersion, wash them with ultrapure water. Dry and keep them.
If absorption part contamination is difficult to remove by incomplete combustion,
wash only an absorption tube with "organic solvent".

CAUTION

Do not flow dnectly 01gan1c ‘solvent such as toluene and acetone into
absorption parts. GA-100 inside valve can break.

Ilustration 8-1. Absorption part washing example
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9. Absm ptlon tube change

lustration 8-2-1. and IHustlatlon 8-2-2. indicate GA-100 absorpnon part change.

(1) Remove a viny! tube from an overflow tank.

(2) Remove ¢ 6/3 gas inlet connectors (2 pcs) of PTFE tubes of an absorpt1on tube _

combustlon 8as mlei and for dfam o
(3) Loosen 2 thumbscrews and remove the é_bs_orﬁiic&n part.

{(4) Remove the overflow tank cap, the overflow tank, and an absorption tube,

(5) Put an O-ring into the overflow tank. Screw in an O-ring holder lightly'tb fix xt i

@)

o)

(1)

2 Thumbscrews if

@ 6/3 gas inlet )
connector

PTFE tube for drain

Hlustration 8-2-1, GA-100 absorption part change

8-4
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(6) Put the overflow tank cap to which tubes (3pcs) are set into the tank so that each tube should be
.. put into the absorption tube.

(7) Insert a new absorption tube into GA-100 holder and fix it with thumbscrews. |
Adjust the tlp length of PEEK tu‘oe (green) to touch the bottom of the absorphon tube

(8) Connect 656/3 gas inlet connectors (2 pes) removed at (2)

(9) Connect the vinyl tube to the overflow tank from GA-100 right side tube outlet. L

\ |

e

Vinyl tube -

Thumbscrews

A\

$6/3 gas inlet
connector

PTFE tube for drain

PEEK tubg——

This should touch the /
bottom.

1lustration 8-2-2, GA-100 absorption part change
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8-1-2. Periodical maintenance

CAU

Maintain the umecessaﬁﬁ by reguliar frecﬁwﬁcy. If you fail to inspect the unit
regulatly, the unit doesn’t perform properly and serious accidents can be caused.

power and grounding of AQF-100 and ABC,
It should be 10M {? or more.
1If it is under 10M $2, contact our distributors.

No, Item Contents ‘Frequency

1 | Pyrolysis tube Check discoloring (whitening). Every month
and sample boat | If the tube is devitrified, change the tube for
devitrification | new one, : '
check

2 | Quartz wool Change the quartz wool in the pyrolysis tube for | Every month
change new one.

3 | Check of gas Check that the flow indications of Ar and O, Every year
flow indication | agree with flow meter values, If they don’t »

: agree, contact our distributors.

4 | Gas change Check Ar/O; change valve operation by gas . Every 6 months
valve operat:on change, : _ ER
check B When the oper atmn is wrong, contact our r:-; "

: distributors. '

5 Check of . Insert a thermometer for calibration into the Every year
temperature center of a pyrolysis tube and check that the
indication of an | indication agrees with the temperature in the
electric furnace | system program.

i If the difference is large, contact our
distributors.

6 | Unit fan Clean the cir cumference of the unit rear fan Every 3 months
cleaning outlet,

7 | ABC operation | Check that the boat moves to the set position, Every 6 months
check - When operation is wrong, contact our :

distributors. :

8 | Insulation test | Measure the insulation resistance between Every year

Table 8-2. Items of periodical inspection
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1. Pyrolysis tube and sample boat devitrification check

|

Pyrolysis tube and sample boat devitrification deteriorate mechanical strength and

causes the breakage. White discoloration of a pyrolysis tube is devitrification.

When devitrification is heavy and fine cracks are in devitrified parts, mechanical
strength is low. Change the tube immediately.

‘ nyo]ysis tube iﬁspection and change =

Inspection timing; Every month or after measurement of samples containing much
alkali

(1) Check mechanical strength of a pyrolysis tube by checking the devitrified part.
* When fine cracks are in white devitrified parts, mechanical strength is low.

(2) When a pyrolysis tube is devitrified and mechanical strength is low, change the
pyrolysis tu_be im_mediately. Refel_* to 3-4. Preparation for pyrolysis tubes.

Sampie boat 1nspectzon and change

: (1) Salt in sampies adheres to the sampie boat and the boat is whltened Aftel measuring
samples containing much salts and metals, check devitrification. . ‘

(2) When devitrification is heavy, répllace it with -‘_n'ew one. "
2. Change of quartz wool in pyrolysis tubes o N
Salts and metals in samples are acctimulated on the quatiz wool in the pyrolysis tube.
Inspection timing: Every month or after measurement of sample cont'airflin.g much
salts and metals

When the quartz wool is harder than original one or powdery, change it immediately.
‘Read 3-4-1. Flllmg of quartz wool. _

3, Gas ﬂow mdlcatlon check o

Inspection t.1m1ng: Every year
(1) Connect a calibrated flow meter to GAS-OUT O, and GAS-OUT Ar.

(2) After System Setup, check the difference between Ar and O, flow displayed in
AQF-100 frame and indicated the value of the flow meter.
Ar : 200ml/min
0, : 400ml/min
They should be withind=10%.
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4. A1/O, gas change valve operation check:

Check A1/O; gas change valve operation by the following procedure.

Inspection timing: Every 6 months

Before this operation, turn off WS-100 power switch and check that there are no
waterdrops in an inner pyrolysis tube.

If waterdrops remain, water vapor goes into the flow sensors of the unit inside and
the flow sensors can break.

(D Aﬂer System Setup, set- Ar- and ()2 as follows

Ar 200m1/m1m
-0y 400ml/mim, .

2) Stop oxygen gas supply (If a stop valve is connected close 1t)

(3) After 10 minutes or more, check that 02 ﬂow indication is IOml/min or less.
(It ‘can. be ‘checked soonet by loosenmg the mxddle of an. oxygen gas line and
discharging ‘oxygen gas.) - Tl D e _

(4) Click “System” and “Ar/O2.Gas” of the menu. . -
Click [Ar/O2] button to change Ar to O,.

(5) After several minutes, check that Ai‘/dg ﬂo\%r'indice:t'ion”ie 101n1/1nin or less.
If it is not 10ml/min or less, the change valve can be broken.

(6) Click [Close] button of “Ar/O2 Gas” window to change O;to Ar.
(7) Supply oxygen gas and stop argon gas supply.

| (8) After ‘more than 15 minutes, check that Ar/Oz ﬂow mdwatzon is IOmllnnn or
less.
(It can be checked sooner by loosening the middle of an argon gas line and
dlscharglng argon gas.) i
If it is not 10ml/min_or less, the change valve can be broken

(9) Supply argon gas.
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5. Check of temperature indication of an electric furnace '

Inspection timing: Every year

(1) Insert a calibrated thelmometer (R—type thermocouple) mto the center of
a pyrolysis tube. . _

(2) Click or click “System” and “Heater” in the menu to set t_he: temperature
as follows. IR A

. Inlet Temp. -: 900°C
Outlet Temp. : 900°C

(3) Check the difference between the heater ternperature displayédgi'n AQF frame
-.and. thermometer one, The temperature in the center of the pyrolysis tube
should be 900==50°C. : : o

Take care of the following points.

o Insert the thermometer into the center in the depth direction of
the electric furnace and in the radius direction of the pyrolysis ‘tube.

Insulate here... . ... .

O Sk 1/;'}}!/4 Thermocouple insertion direction -

o Insulatc a thermometer. |
e Use a calibrated thermocouple and an indicator for:a thermometer.

6. Unit fan cleaning

Clean the circumference of the unit rear fan with an electric vacuum cleaner.

By using the unit when dust adheres to the circumference, the following phenomena occur.
e Heater cooling time is longer.
o After heater temperature rise, the sensor of temperature control functrons and

the heater switch is off automatically.

Inspection timing: Every 3 months (For dusty ;places,._ increase _cléanirig tim"_es.)
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7. ABC operation check
Check that the boat moves to the set position,
Check.i.t by: measuring b.o_at_ .mov_o.ment disfaoc_o w1th g mler.
Insooction timing: Every 6 months
8. Insulation test
Measure the insulation resistance between a power terminal and a'p_r_otection terminal.
Inspeotion timing: Every year | -

*‘Measure the msulatlon resistance betiveen power terminals of AQF ]00 GA-lOO and,
ABC and a protection ground terminal.
It should be 10M Qor more at insulation resistance tester (DC 500V).

8-2. Keeping of System

8-2-1. For keeping the unit on a table

1. Take off power cables from outlets.
2. Take off gas lines from room lines. _
3. Take off the cable connecting AQF-100 to a personal computer.

4, Put a cover on the whole of the unit,

8-2-2. For keepmg the unit in a package

.. 1. Take off power cablos from outlets and the umt B
2. Take off gas lines from room lines and the unit.
3. Take off the cable connectmg AQF-100toa personal computer from the umt
4, Take off ABC from AQF-100 and take off a Iadle a boat and a gulde fube.
5. Pull outa pyrolysm tube from AQI" 100.
6. Put AQF 100 and parts in the package as before
7. No direct sunlight
8. At low temperature and low humidity, no vibration
9. No strong electromagnetic field
10. No corrosive gas
11. No fire
12. Keep the package horizontally,
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8-3. Taking out of GA-100 inside case

(1) Turn off the power switch of GA-100. Remove the following lines.
(Refer to Tlusiration 8-3 and Table 8-3.)

Hlustration 8-3. GA-100 lines removal points

No. Removal items
Overflow tank cap (with each line)
2 Absorption solvent and washmg solutlon lmes (2pcs)
| from each container
3 Connectors (2pcs) of an 1on chromatography umt
4 Drain line connector :
5 | Drain lines (2pcs) and a vinyl tube
6 | Connector from a pyrolysis tube -

Table 8-3. GA-100 lines removal points

(2) Remove 4 screws. Pull a handle and put out the 1n31de case slowly
(See ]]lustrahon 8-3 ) P WITETR N
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(3) The below illustration shows valve and pump positions. Table 8-4 shows the details. -

\—

Leakage sensor VZ L

_ Blust}'ation 8-4, GA-IOO line control part and leakage sensor

Name Mark | FUﬁinOD . :

Pump 1l | P1 | Forwashing an absorption tube -

Pump2 | P2 | For draining absorption solvent of an absorption tube

Pump4 | P4 | For washing a gas line

Pump 5 |  P5 | For sampling absorption solvent of an absorption tube
and standard solution from an injection line.. - . =
Valve 1 V1 | Stop valve for washing an absorption tube

Valve2 | V2 | Stop valve for draining absorption solvent of an
absorption tube
Valve4 | V4 | Stop valve for washing a gas line

Valve 5 | V5 | Stop valve for sampling absorption solvent and standard
solution

Valve 7 | V7 | For changing the line from an absorption tube and a
standard solution injection line

Table 8-4, Valve and pump functions

(4) Return the inside case and connect lines again.
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Section 9: Specifications

Standard specifications

Measurement sample

Solid sampl

es, nonaqueous liquid samples

Measurement substance

S,F,CLBr 1

Analysis method

Oxidative decomposition and gas absorption operation

| Sample injection method

Automatic i

njection by a sample boat (Use ABC.)

Furnace temperature

Max. 1100°C
(Tt can be set separately at sample injection part and combustion part.)

Sample volume Solid samples : 1~~100mg, liquid samples : 5~100pl
Combustion time 3~10 minutes every sample
Absorption part Absorption tube : PYREX 20ml

Sample injector : Ceramics sample injector

Dispenser

. Syringe pump, Sml gastight syringe

Drain pump : Diaphragm pump

Line

: Fluororesin tube, PEEK tube

Balance input

RS-232C

Gas

Oxygen gas (Purity : more than 99.7 %, 0.4+£0.1MPa)

Argon gas

(Purity : more than 99.98%, 0.4 +0.1MPa)

Standard use amount is as follows.
Argon gas : 200ml/min
Oxygen gas : 400mi/min

Supply g

as pressure fluctuation : under 2% in one day

Power

AQF-100 :
GA-100
ABC

WS-100

AC 100V/115V/230V/240V, 50/60Hz, 1000VA

: AC 100V/115V/230V/240V, 50/60Hz, 30VA
: AC 100V/115V/230V/240V, 50/60Hz, 22VA
:AC 100V/115V/230V/240V, 50/60Hz, 20VA

Dimension and weight

AQF-100 :

GA-100
ABC
WS-100

Approx. 560(W) X 400(D) X 435(H) mm
(except a projection), Approx. 17kg

: Approx. 250(W) X 425(D) ¥ 560(H) mm, Approx. 23kg
: Approx. 440(W) X 250(D) X 180(H) mm, Approx. 11kg
: Approx. 280(W) X 115(D) X 140(H) mm,

(except a projection), Approx. 3kg
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Section 10: C@ﬁsumame;s

10-1. AQF»IOO Consumables

No. | Description _ Nfr?l];)ter Quantity | Refnarks _
Outer pyrolysis tube for TSV ‘TS8QPG Ipc
2 |Inner pyrolysis tube (with a branch AQ;QPN 1pc . -
tube) for AQF-100 ;
3 | Spring for a pyrolysis tube. . SX1QSP 4 pes/set
4 | Quartz wool 10g TNQWL 1 pe
5 | Gas purification filter - TS6GPR 1pc
(HYDRO-PURGE)
6 |Clip,P18 - = TX017 2 pes/set
7 | Fuse 3.15A FU31MS 2 pes/set | For 100/115V
8 |Fuse2A FUO2MS | 2 posfset | For 230/240V
9 | 46/4 L-type joint GAl64E 1 pe Elbow
- 10 [ Thermal fuse 93°C | FU93TR 1pc S
11 | $4/2 Tube 10m " TX3RPP 1 pe
12 [ ¢4/2 Tube 2m ~ TNFT42 1 pc
13 | Tnsert |° TNIS4 | 5pes
14 | Ferrule - 'TNFR4 5 pcs
_ -+ Table 10-1. AQF-100 consumables
10-2. GA-100 Consumables ,
gNo. Description : | _ Nfrir;er Quantity | . . -Remarks
1 | Absorption tube 10ml ‘GA1ABT [ “lpe
2 | Absorption tube 20ml ‘GA1AB2 [ - 1pc
3 | Overflow tank (with an O-ring) GA10FT 1 pe
- 4 | O-ring (for a P-18 overflow tank)  TNP18 5 pes/set
- 5 | Ball joint with branch tubes (Quartz) | GAIBJQ 1pe
' 6 | Syringe Sml (Cavro) : GA1SBS 1pe
20 R SR 1 Yellow, 1/8”; for a
Nut GAINFY 5 pesfset | selector valve, with
a ferrule
8 Inside diameter
PEEK tube GAIPTB 1pe 0.25mm, blue 3m,
6 1/16” X0.25
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(w1th a ferru e #9706)

No. Description Nll;ﬁ)tér Quantity Remarks
9 146/3 Joint (30-6RU3-S) TS3ILY 1pc Straight
10 | $6/3 Joint (30-6RUE3- S) GA163E 1pc Elbow
11 [PTFEtube $3/2 Im TNSFTS 1pc |
12 | Inline filter (with a filter) - 'GAIILF Tpe |
13 | Filter for an inline filter = 1 Ggairrp 5pos/set |
14 | Nut (hexagonat) _ o For a sample _
' : GAINHF | 10 pesfset |injector /an inline
i filter . - - a
15 Nut (with a ferrule) 3 GAINO3 | 5 posfset |y oy ™™ OVmoW
16 Nut (#9734), for ¢ 1/16” 'GA1N16S 5 pos/set For an overflow -

tank

10-{3 ABC Consumables

- Tahle 10-2 GA-IGO consumables

10-2

- Table 10-3. ABC cionsumables

Nq Descuptlon . Nfr?fl:ez Quantity I_ Reniarks
1 | Guide tube CTX3RTG 1 pe
2 (Ladle common use for ABC and ASC - TX3SCR 1 pe
3 | Magnet TX2RTM 1pc
4 | Sample boat (Quartz) |+ TX28BT | 5 posfset
5 | Septum holder TX3SED 10 pes
6 | Septum for a sample injection port TNSSIS | 100 pes/set
7 | Packing for a sample inlet port - TXPKG lpc
8 | Glass plate for a sampie inlet port 1 TX3BSI 1 pc
9 | Packing for a sample injection port - TN10SP 2 sets
10 | O-ring, P16 o © TX020 | 5 posfset
11 | O-ring holder © TX0103 | . 1pc
12 |Fuse 2A FUO2MS | 2 pos/set
13 | $6/4 L-type joint (30-6RUE4-S) GAl64E I pc
1 4 | Ceramic sample boat SXSMBS 100 pes/bag For inorganic measurgment




10-4, WS-100 Consumables

Section 10; Consumables -

o Part . -
‘No. Descrtphon Number Quantity . -|. Remarks
' ‘| Connect it to the branch
- 1 | ¢ 6/3 Connector (30-6RUE3-5) GA163E 1pec tube of an inner
pyrolysis fube,
© 2 | ¢3/2PTFE tube 1m TNSFTS 1pc
. 3 | PTFE tube (blue) for Ar ¢ 4/2 3m TNSFTA Ipe
4 |Fuse2A ¢ 5.2/20 midget-type FUO2MS | -2 pesfset
slow-blow :
' Table 10-4, WS-100 parts

10-5. Maintenance Consumables
: Part - _ .
No. Descnptlon Number Quantity Remarks

1 [ Flow meter for.gas leak check (lL/mm) TX3FFF 1 pc.
2| Quartz wool poker TX2RTL 1 pe

: Table 10-5. Maintenance consumables
10-6. Option Consumables
_ Part .
No - Descrlptwn Number Quantity Remarks
1 I'Sample loop 51 GA1L0S 1pc | For a sample injector
' 2 1 Sample loop 2011 GA-1L20 1 PC; ..] Fora 's'ar_nple injector
3 | sample Toop 5011 "GAILS0 I'pe For a sample injector
4 | Sample loop 100 ! GAILI11 1 pc | _Fora sample injectorf
-5 | Sample loop 200 1 GAI1L21 1 pc For a sample injector
6 | Attachments for high concentration E I
Absorption tube (20mi)
1 set

Sampleloop 201, 51)
Trap column

AQFIPK

Table 10-6, Option consumables
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Section 10: Consnmables

10-7. Parts Pictures
No. |*  Partnumbers o Pictures

Outer pyrolys;is tube for TSV

2 AQIQPN:

Inner pyrolysis tube (with a
branch tube) for AQF-100

3 SX1Q8sp far
Spring for a pyrolysis tube - R [/I[@

4 | TNQWL
Quartz wool 10g

_—

5 ~ TS6GPR
o Gas purification filter

; c ' i Purse 1
' 5:'(HYDROT-PURGE]:[) i

' '6. ’ TX017

7 | FU3IMS
Fuse 3.15A
FUO2ZMS
Fuse 2A
8 GA164E
$6/4 L-type joint

9 FU93TR
Therinal fuse 93°C

10 TX3RPP
$4/2 Tube 10m
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Section 10: Consumables

No. Part numbers Pictures
11 TNFT42
$4/2 Tube 2m
12 TNIS4
Insert
13 TNFR4
Ferrule
14 GA1ABT
Absorption tube 10ml
15 GA1AB2
Absorption tube 20ml
16 GA1OFT
Overflow tank
(with a O-ring)
17 TNP18
O-ring
(For P-18 overflow tank)
18 GA1BIQ
Ball joint with branch tubes
(Quartz)
19 GA1SBS5
Syringe Smi (Cavro)
20 GAINFY

Nut yellow 1/8”(for a selector
valve) with a ferrule
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Section 10: Consumables

No. Part numbers Pictures
21 GA1PTB
PEEK tube inside diameter
0.25mm blue 3m
¢ 1/167/0.25
22 "TS3JL]
¢ 6/3 Joint (30-6RU3-8)
23 GA163E
¢ 6/3 Joint (30-6RUE3-S)
24 § TNSFTS
PTFE tube ¢ 3/2 1m
.25 GAI1ILF
Inline filter (with a filter)
26 GAI1IFP
Filter for an inline filter
27 GAINHF
Nut (hexagonal)
28 GA1INO3
Nut (with a ferrule) ¢ 3
29 ~ GAIN16S
Nut {with a ferrule) ¢ 1/16”
30 TX3RTG
Guide tube
31 “TX3SCR
Ladle
32 TX2RTM
.Magnet
33 TX2SBT
Sample boat (Quartz)
34 TX3SED
Septum holder
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Section 10: Consumables

No. Part numbers Pictures
35 TNSSIS
Septum for a sample injection
port
36 TXPKG
i Packing for a sample inlet port
37 TX3BSI
Glass plate for a sample inlet
pori
38 TN10SP
Packing for a sample injection g
port Thickness 3n Thickness 2um
39 TX020
O-ring, P16
40 TX0103
O-ring holder
4] FU02MS
Fuse 2A
42 SXSMRBS
Ceramic sample boat
43 TNSFTA
PTFE tube (blue) for Ar
¢ 4/2 3m
44 TX3FEFF

Flow meter for gas leak check
(11./min)
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Section 10: Consumables

No.

Part numbers

45

TX2RTL
Quartz wool poker

46

GAI1LOS
Sample loop 5pu1

47

GA1L.20
Sample loop 20!

48

GAI1L50
Sample loop 501

49

GAIL11
Sampleloop 100 11

50

- GA1L21
Sample loop 200 ]

Pictures

20 12 1 sample loop

51

AQFIPK

Attachments for high
concentration

Absorption tube (20_n_il_)
Sample loop (201 1)

Trap column

Table 10-7. AQF-100 parts pictures =%
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