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- laneuiunosiod Software OPUS dail

OPUs® S3O0FTWHRE

1. msrn)dsunsy OPUS

4 § 9
- nanlensu OOPUS?-S e T1lsunsu

- Aan “Login”

OPUS _
e —

I

Default ADMINISTRATOR

Pagsword:

Assigned workspaces: [default O

71fi1 uaas OPUS Login

Y 1 = d o A v Ada a £ 3 Aq o =
- %3‘]]51ﬂg°ﬁu1@ﬂ\1‘ﬂLlﬁﬂ\?m@i%um’t‘)ﬂiﬂﬂmiﬂ, UIYNNUAVAND, unanan g ?Ng‘]J‘VI 2

- aantlu “OK” worihguihamshauveslilsunsy (workspace)

About OPUS

’\) OPUS Yersion 75 Build: 7. 5,18 [20140810)
L

Copyright ~ Bruker Opiik GmbH 20114

This Version of OPUS was licensed to:

Demo OPUS IR
Bruker Hong K.ong Limited
Demosystem
1887372701
120320779-3051918055
2483820942 1036733225
Key confirmed

Available Packages

a0
ADI0 m
ATER

ATR =

Pats of this 5 oftware are hased in part on the work of
the Indspendent JPEG Group.

5112 uams About OPUS
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dalszneuans q luniharamsvieuues OPUS (OPUS workspace)

(@)

) OPUS - Operator: Default (Admi - [Display - defau =T
O File Edit View Window Measure Manipulate Evaluate Display Print Macro  Validation Setup Help = x
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| I
4 Display - default.ows box
For Help, press F1 (f) No Active Task cme| num| scre (T (g)

;nJﬁS uaasnihaemssiiaueesTdsunsy OPUS (OPUS workspace)
(@) voumwywan

(b) leneuveuuyiildam

(c) wiheaBrowser luniheiiuaasie IR spectrum

(d) wiheane spectrum funshareiilsieas IR spectrum

(€) wihena overview spectrum fhunthanaii 19uanasiaiaiuaves spectrum #ldmsdnszd 13
(f) wonnaasamIuEMIAATIZE

(9) MuaawwamsiFousesznnanioiiodnizrinullsunsy OPUS

' 4 ' ' 4 a v
- Tvldam - lidimsieuseszrnuniesiieinsizinu Tisunsy OPUS
- Tdden . IMIeufeIEHImI oo a1z nu Tsunsy OPUS
a A . A A q 9o 4 A
- Tawmaess ;. maweume iimInaaeunI09iio
- Fues D IANUAANAIATOIMSIFONADIEH AT BN AT 1zH AU T1/sunsy OPUS
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HUBHA “H‘LlW]NT’]Jﬁl!ﬂﬁll OPUS mmmaammulemﬁaiwmmxﬁmumi‘mamllﬂ uazmmmmnuuﬁn‘hgﬂu
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2. nanmslyauiesduvadlisunsy OPUS

- msi spectrum Tofi/se anm?wnuﬁqnwmw]
1. foadenlarduiidosmslasaanainleneuvesilendiniy wiedenvinuaumydes
2. an data block ves spectrum fiogluniisne browser 119l window #um
3. aanilu OK nietuiideams1# active

4. Srdeamanlaou spectrum T Tiwhdliaani spectrum hideamsenidn udanaijy delete

- OPUS Browser Window
sinpuazdnvaizmsvhauves OPUS Browser Window szadery window explorer  OPUS
Browser dlunihesiiuaaasiuiuyes spectrum window, ¥o (filename) vos IR spectrum, data block

714 o) 1y result spectrum, single-channel sample spectrum, single-channel background spectrum,
history wazaus

- Right Clicking

1. ¥o spectrum (filename) azuaasnumydosinldmsuaounlamzoudly lwd spectrum dsziii 4

) OPUS - Operator: Default (Admlmstr
i) Ee Edt Vew Window Mea

Diiﬂﬁn“"!J Ky

Unioad All Files

Undo all Manipulations
Show Parameters
Copy Entry

Clone riginal

H . I3 '
7104 naeauydeniienanyni filename

2. data block “result spectrum” wmmuaumgfiaﬂﬁ“l%’“lummmwiw%uﬁ”lm spectrum @331/ 5

= Spectra
shift Curve
Crosshair

v
v
v
v

Change Color
Remove from Display

Copy
Copy Al

710 5 uweeanydoaiiienanyni data block “result spectrum”

Page4



i GRure
L)

3. data block “history” Tviden show report iedesnisTiuaasdoyanmuduaviazdonim

FuNnlsgiaves spectrum vy szl 6

Operator:Default Yersion 5.5 Buid: 5, 5, &0 20050210 PS.0 o
Save File As 2006/11/08 20:47:01 (GMT+7)
1 Data Parameters TR AB <> TR Conversion  TR-»AB 2006/11/19 18:02:20 (GMT+7)
Optic Parameters Undo Changes 2006/11/19 18:06:38 (GMT+7)
Sample Parameters AB <> TR Conversion  TR-»A8 2006/12/17 22:07:45 (GMT+7)
FT - Parameters Peak Picking AB->ABPeak 2006712117 22:06:21 (GMT+7)

Acquisition Parameters Peak Search Method: -2147483647

Instrument Paraneters Whele x-Range (0=no 1=yes); 0

Lower Peak Linit Abs.: o

1 Peaks > [%]: 20.000000

Upper Peak Limit: ho

Upper Peak Limit Abs.: Mo

Peak Pick Mods {Auto, Max, Min): 1
Merging Peak Tables: Gverwrite
Precision Uiser Defined: o

Precision User Defined {intens.): No
Peak Pick End Frequency: 400000000
Peak Pick Start Frequency: 4000,000000

Undo Changss 2006/12/17 22:55:35 (GMT+7)
AB <> TR Conversion  TR->AB 2006/12/19 2115352 (GMT+7)
Undo Changes 2006/12/19 22:06:12 (GMT+7)
AB <> TR Conversion  TR-»AB 2007/01/08 23:08: 11 (GMT+7)
Unda Changes 2007j01/09 00:27:23 (GMT+7)
AB <> TR Corwersion  TR->AB 2007f02{25 15:22:36 (GMT+7)
Unda Changes 2007/0225 15:31:36 (GMT+7)

< >
4 Display - default.ows:1 L Display - default.ows:2 L Report-Display - defaul nws‘a.\,\ Report-Display - default.ows:4 box

51 6 uaaq history report window

L]

4, spectrum window vzuaaaaumydesilslumsanuaanionn lu spectrum asgi7 uaas

Zaom

Scale All Spectra
shift Curve
Crosshair

v o o

hange Color
Remave From Display

] JUN 7 uaas wydoaiionanyni spectrum window

U U

Copy
Copy All

Properties

Zoom fie msgeruazveioennves SPECtrum

Scale all spectrum fs msvens spectrum iy spectrum window
Shift curve #ie mamounsevdy spectrum

Cross hair fie msuaaudu cross hair

Change color femadeudveudn spectrum

Remove from display #ie mséhw spectrum een Taslildusasii spectrum window
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3. msda spectrum (Measurement)

3.1 msda spectrum

- Wanthaedmivia (measurement dialog box) siagilin 8 Taeidenwy measurement udnan

advance measurement Was#u wSenanlenou advance measurement _H 1

Measurement &

Basic | advanced | Optic | Acauision | FT | Displsy | Backatound | Check Signal|

Experiment: Load MIR_TR.%PM

Operator name: [Defaul

Sample name: [Sample desciption

S ample farm ‘Instrumant type and / o accessary

Path: D:ATRY TESTADema_19_12_05

File name: Sample description

Backaground Single Channel

Sample Single Channel

Exit ‘ Cancel | Help

317 8 uewas Measurement dialog box

- nWthausnues measurement dialog box (Basic) 1vtilla’lvls experiment (wwana .xpm)
dosmsazldia doyade 4 wu path fduld spectrum, wisiimes, szuuuas (optics) wgniafueglulug
experiment Tasi ludesmsmisudlulmi  Hwdwnda spectrum doyase o wmariaggmininilulud

spectrum 1iuq o

Ix

Basic | Advanced | Optc | Acquision | FT | Display | Baskground Check Sl |

‘ Amplitude: 20242 Paosition: 68992

Save Peak Position I

Scale Display
<] seanmange >

I™ Stere mode

050 026 000 026 050 075

@ Interferogram
" Speetum 53500 50000 50500 60000 60500 61000 61500 52000
" ADEC Count

Exit Cancel Help

gﬂﬁ 9 uaas check signal dialog box
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- iaennthaia check signal dsgilii 9 iedeamsiFannuiduvesaidususalasiufinnnameunaga
(amplitude) wagdumis (position) ves Interferogram udanaiju Save Peak Position

ms check signal "lajﬁi’nﬂu@’fmﬁmﬂﬂ%q uasuiludes check signal Tmilundasnvde definmsnlaou
hardware (accessory) n3e optic

- ndunivihen Basic shmsda spectrum wes background Iﬂﬂﬂawﬂﬁu Background single
channel

- meesdedluges sample compartment uéhldFeasiaedis (Sample name) wazdnume
et (Sample form) Feyamaniiazgmifiusuiy spectrum 1lulldide

- hmsda spectrum weadIdIng1d Tﬂﬂﬂgnﬂ,u Sample single channel ndani iaas e

spectrum szgniiudin 13 Taedn TuiAuazazuaaa’ldn spectrum window viuii

3.2 msudlvwnsiiimesamsumsia

- dwmsudesmaudlumniineson s experiment idu Tamdenvithawiiaes “Advance” daqilii
10 wiheailaunsan/aounlas path fuiiu'1vl§ spectrum, anuazidealumsifiu spectrum (resolution), an
Tumsidu spectrum (scam time), ¥aaarlunsiiy spectrum (scan range) wazgiuuuves spectrum i
deams (result spectrum)

maaesinasg il il
Resolution = 4 cm™ scam time = 16 w50 32 scans scan range = 4,000 @s 400 cm?
Result spectrum = Absorbance w3e Transmittance

Measurement @

Basic Advanced 1 Optic: 1 Acqu\s\tlun} FT 1 Dlsplayl Backgroundl Check Slgnall

Evperinent: |_Load | Save | MIFLTRXPM

File name: [«@snm>
Patrc [BATRY TEST\Demn 1912 06 ;

Resolution: |4 el
Sample scan time: [16 Soams -
Background scan time: |16 Scams hd

Save data from: |QUUU el to: |AUEI el

Fesult spectium: | Transmittance j
v Additional data treatment H20comp [[<FILE>:SeSm]. [<FILE>:ScRI]. {H20=3});
Interferogram size: 14220 Points  FT size: TE K

Diata blocks to be sawed
¥ Transmittance I~ Phase spectum
¥ Single Channel ¥ Backaround
™ Sample Interferogiam I Background Interferogram

Eit | Cancel | Help

17 10 uans Advance dialog box

Qan
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4. msitla (Load) wazila(Unload) spectrum

4.1 msitla spectrum

. 2 . 2 "]
- raonwy file udnan Load file wSenan’lonou

-4

4.2 msila spectrum

s1ii 11

- an spectrum 7' lidesnsuiaedu window v udanan Unload file

(" Unload Files ) |
Select Files
=
File{s) to unload
[ Unload || cancel I Help |

717 11 waas Unload file dialog box
wanesvia M3 unload file 13'laiumsanlideonsin hardware

5. msvuin spectrum (Save uaz Save file as)

Yy 9 =
fdeamsuiin
spectrum a'lgimsulasuulasnseud lvunui spectrum idu Ididonuy file udanan Save vse nanloneu

=

- 121l31n9 Save dialog box fgilii 12

TaendAudy spectrum vesasaegazgniiuiinededn Tudanaseniiiniia

- smsnfasunlasvieud lv spectrum Taglidesnisliiudinunui spectrum @n vinan Save file as

wienan lenou H w1/51ng Save file as dialog box dsgii 13

b |
- 1aenuy file udrnan Unload file wienanlonou vising Unload file dialog box ¢

Page8
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Save File X Save File As 3!
Select Filex | Select File |Mode | [ ata Paint Tablel
_ = =
— File[z] to zave  File to gave [OPUS format]
il 'C:N\Documents and Settings\APPLICATIONS\Deskto
~Save az
File narme: I
Path: I
< If | >
Change Path I ™ Dvenite
Save | Laneel | ey | Save | Cancel | Help |
sU7 12 waas Save dialog box

51l 13 uerma Save file as dialog box

Y 9

6. mssnan msudlunsanlasumas spectrum (Undo changes to file)
Mdo

amsenian msud lynsenfasunlas spectrum Tiaenwy file ndaaan undo changes to file

wionan az1l51ng Undo changes to file dialog box wag1lii 14
|

Undo Changes

Select Files

5]
— File[z] to undo changes

<

il | >

Unhdo | Cancel | Help |

gﬂﬁ 14 waas Undo changes to file dialog box

wanewme M3 19ilsdsu Undo changes to file iflumsendn msudlunSonlaenmlasianua fovzdoundului
Ivid spectrum usn
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ieReIMsIana 9B SPECtrUm 1y

- Tideny window udnan New spectrum window w3e aanloaou

e

8. msnnuss udlvrisenasumas spectrum (Manipulate)

WulasFuidesnsanuas udlvvdewlaounlas spectrum msldwyiiaglildiuin (Save) aslu hard

disk egneoalusia drdeansiiuiin spectrum nldviuuy Manipulate ndiszdeaiims Save wie Save file as
nouiivzila spectrum wiesenainllsunsy OPUS

8.1 msnasuziluuw spectrum (conversion)
WarguilFdmsun

Yasugiuu spectrum 210 AB lhflu TR w3enn TR lhilu AB
- I¥nan AB <> TR conversion vienanlonou '3' az131ng converting spectra dialog box
. Axa
1931 15

- a0 spectrum desmsnlasunasninedu window dv1n ududen “Automatic” direction
- yhmanasunilaslagaan convert

AB =-= TR Conversion

X

Select Files l

]
File[z] to convert
(1™ I "DATRY TESTSDemo_19_12_05oilpolystyrel

<

Conversion direction

AR -> TR
f* Automatic
TR - 8B
Convert | Cancel | Help |

gﬂﬁ 15 uema converting spectra dialog box

8.2 msi/Sunaadugiuves spectrum (Baseline correction)

- 1¥inan Baseline correction w5enan'lensu k\ az1l5ng Baseline correction dialog box
71/ 16

A a

- a0 spectrum desmsunaanielu window dumn
- $desmsmaliuuasediedn Tudavinlisunsy Idaan Correct

shGRen

7. mslariinaaves spectrum s (New spectrum window)

Page10



Y 9
- 07199

amalfundadugnueslifidonu Start Interactive Mode uazvaanniiliuuduaionda aan

Store

Baseline Correction

Select Files l Select Method]

a
File[z] to comect

(™= | "C:ADocuments and Settings\aPPLICATIONS

< ¥
Start Interactive Mode
Correct | Cancel ‘ Help ‘

71/ 16 uans Baseline correction dialog box

8.3 msudlv spectrum Iiludunsa (Straight Line Generation)

msviudu spectrum MWidluduase Wioudlumssuniuvesiiadu vieaa fringe effect

- T¥nan Straight Line Generation w3enanlonou m
dialog box fsg1lii 17

a1l51ng) Straight Line Generation
- @ spectrum fdesmsud luwnelu window @i udanan Frequency Range rilerdensaai

goamsazud lulfuduasa

- nan Generate Lﬁﬂ@]ﬂa\iﬂﬁllfsﬂﬂl

8.4 msamawu spectrum (Cut)

- Humsdarisveadu spectrum filidesns Tasaan Cut wienanlone """“i‘j vz1ls1ng Cut
dialog box daz1/fi 18

- @1n spectrum hdssmsdauinelu window @1 udinan Frequency Range iierdonaei lides
N3AA

- aan Cut 12 1d93 spectrum hideansuaas

Pagel1l



Straight Line Generation

Select Files | Frequency Flange

— Filelz] for straight line generation

™ | "C:ADocuments and Settings\APPLICATIOMSA]

Generate Cancel

Help

;ﬂﬁ 17 uaaq Straight Line Generation dialog box

Cut

X

Select Files | Frequency Hangel

— File[z] to cut

|_! ™™g | "C:ADocuments and Settingzt A PPLICATIOMSA]

Cut Cancel | Help

51/t 18 uans Cut dialog box

stk
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14319 spectrum mae Faldonmsmae spectrum wateq spectrum atiguuunifeniu

- aan Averaging vienan'lenou A% -) | v=Usng Averaging dialog box gt 19

- an spectrum fdesmsmasuinelu window @11 udnan Average a2l spectrum masaaily

spectrum v

Averaging

Select Files ]

Filez to average

* Select by symbol
" Select by name

I Update Av. Spectrumn
Iv ‘wieighting with no of scans
I” Create ¢ Update Std-Dev spectum

[v Compute &v. report

iz

A e | "C:ADocuments and SettingshAPPLICATIOMS

[ﬁ "C:ADocuments and 5 ettingshAPPLICATIOMSY
ﬂﬁ "C:ADocuments and S ettingshAPPLICATIOMNSY
(14 ae | "C:\Dacuments and Settings'APPLICATIONSY
ﬂﬁ "C:ADacuments and 5 ettingzhAPPLICATIOMSY

Feport Methad... |

Average ‘

Cancel | Help

511 19 uans Averaging dialog box

9. msmuam spectrum (Evaluate)

s ° o 4 a
iWumsiir spectrum lifunaniiedszananamsiingzy

9.1 mswaasiumivein (Peak picking)

Yonoy ¥ O T

- iiedesmsudauavaan (wavenumber, cm?) fidumisaen  Tasaan Peak Picking wieaan

az1l3ng Peak picking dialog box @‘fqgﬂﬁ 20

Page13



- @ spectrum Adesms Iiuaasnuavnauninely window dunn  udanan Start

shGRen

Interactive
Mode ipdpamsmruamynaundosnsIiueaag

- gnsamvuaaaundens Iuaas Tas@euszauves Threshold wasnnmiunan Store

Peak Picking

Select Files lFrequenC}l Hange] Y-Limits] Made l

™
File[z] to peak picking

(alee | "C:ADocuments and Settings\APPLICATIOMNS!

£
Sengitivity
0..100% 20

Start Interactive Mode

Feal: Picking | Cancel

Help

gﬂﬁ 20 uanas Peak Picking dialog box

9.2 msahudiesaya spectrum (Generating Library File)

9 9 Y
msadeanesdya spectrum Hiuaoundneg 2 duaouasil

9.2.1 msladeyal¥inu spectrum (Add Information)

- spectrum yn spectrum feudaziuiuiinluesaya svdealddoyaliiu spectrum wunou Tao

aan Add Information wieaan'loneu L‘i aliing Add Information dialog box dsg1lii 21

- an spectrum Adesmsuinelu window dva lddeyaves spectrum udanan Add  ezising
datablock “Info” sleel| E |

@

- UU

E
SC I IMFi2 IHISTIIIFWI

#in spectrum 1udnass Tagihims Save

Add Information

1-11 | 28-12]

|[| "DATAY TESTADemo_19_12_058%oilpolystyrene. 0" 3 |

Load Text Mask
Restore Original

I Mew fle

Pagel4
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51t 21 wems Add Information dialog box

9.2.2 msnsveriesaya spectrum waziiu spectrum luviesana (Setup Library)
- aan Setup Library wSenanlonou '

az131ng Setup Library name and Description
dialog box dagal#l 22A =¥,

- ld¥oWesayn spectrum uazna “Browse” titeidon path fsifuviosaya spectrum
- nan Next

Library name  Folymer

Library path  D:\TRY TEST\Demo

Library description  ATR FT-IR
Copyright note
< Back Ned> | [ Cancd | [ Hep
~
310
9

22A uaaa Setup Library - Name and Description dialog box

stk

Thailand
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- aan Next 2 ass

|
Use parameters of master spectrum

Spectral range of library
X.- Startpoint L4000) cm-1
X-Endpaint 400 cm-1
Digtal resolution 4 cm-1

m_ [ <Back J[ Nea> | [ Cancel | [ Hep |

31J<ﬁ' 22B uaaa Setup Library - Spectral Range dialog box

_—
S

etup Library - Add Entri
|

I File Hame |Compound Nam | Charge Number| Manufacturer Date User Comment Structure NolYe

<Back || Fiish | [ Cancdl | [ Hep

gﬂﬁ' 22C uaaq Setup Library - Add Entries dialog box

- nan Add Entries iiteiden spectrum (i Add Info ugs) hwituluiesaya spectrum

- nan Finish u& Hesaya spectrum azgnadaniounad spectrum whliifuluresayaediasaluia

9.3 msiw spectrum ludesaya spectrum (Edit library)

nsain latimsadadeseaya spectrum Mnounds uazdosnmsinn spectrum owanlysn Iviaan Edit

library venanlonou ‘ ‘ wlsng Edit library dialog box sg1ii 23

Pagel6
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- T¥iaan Add Entries

Load Lbrary | Mask | Add Entries |

Load Library

Library name: Own Library

Library path Di\Lbrary\Own Library
Library description F-7]

Capyright note

Total entries: 1

Vvalid entries: 1

Deleted entries: L]

_
Edit Library - Own Libra e

Load Library | Mask | Add Entries |

Add Entries

| | File Name | Compound Name | Structure NoiYe I
1 Entry 1 Golf grip_Control | | No

Store Library

gﬂﬁ 23 uaaa Edit library dialog box

- aan Add Entries iiedon spectrum (i Add Info uda) shuuinluiesaya spectrum i
- aan Store Library iietiufin spectrum vuiinluresana

Yolauanus

1 909 spectrum foufiagihassaify viomimd lueamya spectrum  ansvzladeyalifdu spectrum

Aou ud1 imsiiuiin (Save)

2 spectrum fvzidurhluesaya aanilu Absorbance spectrum

9.4 misasaemeu Spectrumiiiuiiuiinlusiosaya spectrum

aan Browse Library w3eaanleneu & wlsng Library display dialog box ssgilii 24

udanan Change Library iierdeniosayaidesnmisezasiaaen spectrum asgia 25
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QU

E... | Compound Mame Molecul,,, | Malecul, .
7|
=1
2]
2
o
2]
o
Z]
=]
g
C’_l T T T T T T T T T T T T T
3 " 4000 3600 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 7SO0 500
~
Change Library | Help ‘ 3
A - - -
71 24 uaaa Library display dialog box
U
E. | Compound Name: Molecul.., A Compound information |
308 BEMNZIL Cl4H10O P Compound Mame POLYSTYRENE
309 PHENAMTHREME C14H10 [/ | Malecular Formula CaHa
310:  ANTHRACENE C14H10 Molecular Weight
311 ANTHRAQUINCME C14H30z2 H CAS Registry Mumber 9003-53-6
3120 9,10-PHENANTHREM..,  C14H302 Sample Preparation CAST FILM FROM THF OM KER
313 DICYCLOHEXYL KETOME  C13HZZO Comment molecular Formula means constitutional repeating unit
314 BENZHYDROL C13H120 H H
315 DIPHENYLMETHAME C13H1Z2
316:;  ACRIDAN C13H11M
317 DIBEMZOTHIOPHENE C12H851
318:  DIBEMZOFURAN C12Ha01 §_
319 PHENAZIME C12HaMZ o
320: BIS(4-CHLOROPHEMY.., (C12H3C..
321:  ACEMNAPHTHYLEME C12H8
3221 MAPHTHALEMEDICAR... C12HSC3
323 ACEMAPHTHEMEQUI...  Cl2H80Z =]
324 1,10-DECAMEDIOL C10HEZED g_
3251 1-DECANOL C10HZZ0
326:  N-DECAME C10Hz2
327 1-PHENYLDODECANE C18H30
328: M,M-DIPHENYL-1,4-P... C1BH1EM: -
329: ISOPROPYL MYRISTATE C17H340 =2
330: PALMITOYL CHLORIDE — C16H31.. =
331 MOMWIOL 04
332;  HOSTALEM GM 6255
333 POLYSTYREME CEHE
334 POLY(DIMETHYLSILO... SilCzHe.. 8
335 BUMATEX K71 )
336 POLY(ETHYLENE OXIDE) C2H401
337 SILICOMGREASE 300 ...
338: POLV{METHYL METHA... (SHa02
339 POLV{PROPYLEME) Z3HE o
340:  POLYVINYL ACETATE)  C4HBO2 ‘D—_’
341 POLY{FORMALDEHYDE) (C1HzO1 =
3420 POLY{AMIDE-6) CAH1Z0.,
343 POLY(VIMYL CHLORIDE) C2H3CH
344 POLY(ETHYLENE), lo...  C2H4 o
345 POLY(ACRYLONITRILE)  C3H3M1 2]
346 POLY{ISOBUTYLEME) C4HE = T T T T T T T T T T T T T
247- DOl WIMTRIYE TRFRIE FI rouo:o} 4000 3600 3260 3000 2780 2600 2260 2000 760 1600 1260 1000 750 &00
. - General Library IR A
e | I Sianed by: Bruker Optik, 2002/01/30, 11:53:24 [UTC-1) with: qualified L] |

310 25 uaas List veq spectrum fegludosays spectrum
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9.5 ms nfSawiiew spectrum i Hesaya spectrum (Search)

- Aan Spectrum Search wienanlonou 9 az1/51ng Spectrum Search dialog box dagia
26A

- mthausn “Spectrum Search” an spectrum hdesmsaznfouiieun1nalu window dv1n

- amhene “Search Parameter” @onmsnfSeumenuny “Standard” dwmsumsansnall wSeden

“Mixture Analysis” dwiumsnan agiln 26B

- wnthangae “Select Libraries” T¥iaeniosaya spectrum fdesmsnSeuiien Tasnanju Add

Library &s31/ii 26C

- aan Search Library szuaatiaie “Library Display” fisteaiuwmamsafsouiiey spectrum

o

fiudeseya spectrum dsgili 27 wewilsing datablock “search” e hisToR

3

- 1aenlonou ievhmstiuiinramaSoudeuil13nu Spectrum file
|

Spectrum Search

Cx

Spectum Search | Search Parameters | Select Libranes |

Spectrato search

(A« ze] "DNTRY TEST\Bruker Day 24 June 2014\PS2_N.0" 1 Show search report immediately

] Use search report for search

Regions

Use file limits

I T

3000 3.500

2.500

Units
2.000

b
1.500

Absorbance

1.000

0.500

0.000

4250 4000 3750 2S00 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500 250
Wawenumber em-1 r

Search Libray ] [ Cancel ] [ Help ]

s1f 26A uans Spectrum Search dialog box
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Spectrum Search

Spectrum Search | Search Parameters | Select Libraries

rl Search algorithm

(©) Standard

() Spectrum comelation

(71 Use existing peak tables from selected spectra

U

(@) Midure analysis

Expected number of compaonents: 2 2

51t 26B uaaq Spectrum Search dialog box

|| [Scoctum Search [ Scarcn [ select Libraries
| Use Library Path Status Entries Description k-
| 1 [[]  |ATR-LIB-CHEMICALS-1-462-2.5 | D:\Library\Bruker Libraries\ATR Compl J 8504 | ATR-FTIR Chemicals Library, Vol. 1
I 2 []  |ATR-LIB-CHEMICALS-2-462-2.5 | D:\Library\Bruker Libraries\ATR Compl J 2109 | ATR-FTIR Chemicals Library, Vol. 2
3 ATR-LIB.COMPLETE-1-462-2.50| D:\Library\Bruker Libraries\ATR Compl \/ 14082 | ATR-FTIR-Library COMPLETE, Vol. 1
4 ATR-LIB-COMPLETE-2-462-2.50| D:\Library\Bruker Libraries\ATR Compl J 10327 | ATR-FTIR-Library COMPLETE, Vol. 2
5 ATR-LIB-COMPLETE-3-462-2.50| D:\Library\Bruker Libraries\ATR Compl J 1778 | ATR-FTIR-Library COMPLETE, Vol. 3
8 ATR-LIB-PHARMA-1-462.2.501 | D:\Library\Bruker Libraries\ATR Compl J 5773 | ATR-FTIR Pharmaceuticals Library, Vol
7 ATR-LIB-PHARMA-2462-2.501 |D:\Library\Bruker Libraries\ATR Compl J 4311 | ATR-FTIR Pharmaceuticals Library, Vol
£ ATR-LIB-PHARMA-3462-2.501 |D:\Library\Bruker Libraries\ATR Compl J 53 | ATR-FTIR Pharmaceuticals Library, Vol i
s ATR-LIB-POLYMERS-1-462-2.50| D:\Library\Bruker Libraries\ATR Compl \/ 3214 | ATR-FTIR Polymer Library, Vol. 1
10 ATR-LIB-POLYMERS-2-462-2.50 D:\Library\Bruker Libraries\ATR Compl J 5450 | ATR-FTIR Polymer Library, Vol. 2
n ATR-LIB-POLYMERS-3462.2.50 D:\Library\Bruker Libraries\ATR Compl J 1729 | ATR-FTIR Polymer Library, Vol. 3
12 BASF.501 DiLibrary\Bruker Libraries\BASF v 3929
3 BPAD.S01 D:\Library\Bruker Libraries\ATR POLYM J 234 | Bruker Optics ATR-Polymer Library
% FDM_ATR_INORGANICS.501 D:\Library\FDM Library\Inorganic Libisp J 466 | FDM ATR Inorganics
g FILLER.S01 D:\Library\Bruker Libraries\Filler Lib\lib \/ 308 | Polymer filler bl
16 POLYMER.S01 D:\Library\Bruker Libraries\Polymer \/ 1304 i |
[ Browse Librares ] [ Save Library List ] [ Load Library List
Search Library ] [ Cancel ] | Hep |

U

51l 26C uamq Spectrum Search dialog box
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Compound information

» | Compound Name POLY(STYRENE) [l
Molecular Formula CAQOH4Z2
Molecular Weight 522328 =
28]
H
I4DDD 3EIDD 3€-ICID 34‘33 32‘33 35‘53 ZBICID ZE-IDD 240 n"l'.l’avsnjr;bnsr et EDIDD 1 EIDD 15-‘33 14‘33 12‘03 1DIDD EI;ID E-I;D 40 DI
Hit No. & Color Hit Quality Compound Name CAS number Molecular formula Molecular weight -
»|1 ol | 281 FOLY(STYRENE) C40H42 522328 [l
2 ] 870 EUROPRENE SOL 2 S 142
3 o 829 POLYSTYROL 2000 -
3UN 27 waas Library Display
a d - - -
9.6 myumnzrimalina (Quantitative Analysis)
. . o @ o 7 ! o ) o
T1Jsunsu Quantitative 1ddwmsudmuamanuiuduvesesdisznouiegluasiods Hiunoundneg
Y
2 Tunou

9.6.1 msa¥e Calibration curve (Setup Quant 1)
- Aan Setup Quant 1 Method wienanleneu ﬂj a1l3ng Setup Quant 1 dialog box

@

aegiin 28 meluusaz dialog box azfideuuziieie q Feenudrledrenazannsalfiiaau ldie

Setup Quant 1 Method - Load Method

Thiz wizard will guide you through the setup of & Quantitative Analysiz 1 method.

The following steps have to be dane
- Specify the names and units of the components
- Select calibration spectra
- Enter the component values
- Define a peak in the spectrum for each component
- Select the type of the calibration curve
- Start the calculation
- Wigw the calibration results [ tables and diagrams] and print them

Click on Mest' to setup a new method

Click on 'Load Quant 1 Methad' first for editing an existing method.

Load Quant 1 Methad
I MNest » Cancel | Help

- aan Next awwilsng Define
component dialog box az1/7 29

i1 28 wans Setup Quant 1 Method dialog box
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Setup OQuant 1 Method - Define Components

- Click on *4dd Component Set

- Enter the correct component name and unit

- Click on "Set’ to replace the conesponding

values in the list box . A 2 \
- Add nber compors f ecessan) - Iildavoesnilsznou tazniieuenw
Y 9

The order of the components in the list bax LEU 3\' GU u

can be changed by dragging the items g

I - aan Next azils1ng Component

List dialog box sfag1/it 30

- Mark it in the list box

- Press the DEL key

< Back ‘ Mext > ‘ Cancel ‘ Help |
5U7 29 weaas Define component dialog box
Path | File Hame | Comp.1 |
1 ChDocuments|c00.0 100 v
2 CDocuments|c00.1 100 _ Y wa
2 JCOocumertsol0s 00 Ivld  Absorbance spectra uagainiw
4 ChDocuments|c20.0 a0 Y v P Ao
2 CDocuments|c20.1 g0 [Wutuvesenlsznounanu (l‘WiWﬂHJﬂ;]
-] ChDocuments|c20.2 a0
7 ChDocuments|cB0.0 40 A 7 A @
8 CiDocuments o50.2 40 VDIVYT ﬂﬁﬂﬂﬂaul!fﬁﬁ]&’l!ﬂiwu@nllﬂ’ﬂll
9 ChDocuments|c80.0 20
10 C:ADn itz o301 20 9y 9
1 |c \Dzzﬁ:mz 280.2 20 UNVY, A C)
12 ChDocuments o1 00.0 1)
[} ChDocuments| o1 00.1 1)
[l
- aan Next azilsing Setup Integration
Method dialog box as3ila 31
Add Spectra Change Path Remove Selected Spectra ‘ Print |
< Back | Mest » | Cancel | Help |

51t 30 uans Component List dialog box

U
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Setup Quant 1 Method

Sl Integration Arieas

Thon Qa1 Auruabetzs i ot susboe] bt evvelagorsg banake. Fix sasch

4 oabaed plk
el b Roured Thetn esatt 17 dilensni rostfaads o cslculaiing o Band rienaies. Either e

peask s of B paak hesght i wisd Vianous baselne seltrgs ane pogibla

= (Chck o St Irndngraton Arna’
= [eplayy on of e Callbeplon $pading

- [Dhefire foa each comporent the pesk frequencies

51l 31 weas Setup Integration Method dialog box

- nan Setup Integration Area eraeniszianuesms Integrate uag $29 wavenumber idesnis
- aan Next sz1)sng Choose calibration curve dialog box asgian 32

Setup Quant 1 Method - Store Method

Diwring the calibration the peak. intensities [denated as % in the calibration repart] are conelated
with the known component values ['Trug’) by a Least Squares Fit. The calibration curve is a

linear, quadratic or cubic polynomial. [Linear iz the preferable selection in mast cases).

A good calibration has a Correlation Coefficient near 1

- Choose the type of the calibration curve

- Click on Calibrate’

- After the calibration click on ‘Nest'

Calibration curve

* Linear

" Quadratic

" Cubic

Calibrate
< Back | | Cancel | Help |

51ft 32 wema Choose calibration curve dialog box

stk
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Calibration curve il (Calibration curve il lWduwana .ql)

- nan Next als1ng Calibration result dialog box dazili 33

Setup Quant 1 Method - View Calibration Reports

Quant 1 Calibration Report

General Information

Method file: testl.gl

Standards: B

Components (total): 1

Data block: AB

CQuant 1 type: linear
Comp. 1

Integration Areas

|Component | ‘ |

Type

v Calibration repart Comp. 1

N

Frint
< Back | Mext » | Cancel |

v

Q

Setup Quant 1 Method - View Calibration Reports

s1it 33A uans Calibration result dialog box

— Comp. 1

—— Integration Areas

|Component
Type B
" |Freq1 1759.97
" |Fregz 1689.9

—— Calibration Equation

Integration result: *
Component value: A

Y =-0.0015968 +1.00952467%

Sigma: 0.00241
Correlation coefficient: 0.9999
Iv Calibration report Comp. 1 | |

Frint

< Back | Mext > | Cancel | Help |
31/fi 33B uans Calibration result dialog box

shGRen

Calibration report azuaasdoyanies, wans integrate uazaiuinyenevesaums (Calibration curve)

Thailand

3 ; P " - =t
- demlszianvedanms  aeanszdeniluaumsdunse “Linear” udinan Calibration wieifuiin
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Setup Quant 1 Method - View Diagrams

Fit ws. True -

< Back | Finish |

Print

Cancel |

Fitvs. True / Comp. 1 [mg]
0.38 -
=
0.33
0.28 ,‘v’/
L]
0.23 /‘
0.18 =
L1
0.13
&
0.08 L
LT
0.03
-0.02 adl
001 003 007 011 015 019 023 027 031 035 039
Method file: testl.gl  Correlation coefficient: 1.000
Calibration equation: ¥ = -0.00155965 +1.0095246%%

Help

U

s1Jii 33C uana Calibration result dialog box

Setup Quant 1 Method - View Diagrams

True vs. X / Comp. 1 [mg]

039 —
//!‘
LT
L~
P
029 /..
///’
019
A q
0.0s
/f’./’
-0.m ’/’/r

Method file: testl.gl
Calibration equation:

T
-1 21 61 101 141 181 221 261 301

Correlation coefficient:

1.000

True vz, ¥ -

¥ =-0.0015568 +0.0095246"

e T

< Back | Finigh |

341 381 421

Prirt

Cancel | Help

Q

51)ii 33D uanq Calibration result dialog box
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9.6.2 msimnevianutntuvesansiieena (Quantitative Analysis)

v { - H a 4 @ 1
vasnnnadwaums (Calibration curve) udrawnsodlnsizdanududuvesasdiodis

Quant 1 visenanTonou A3t
Aaid

Thailand

Tavaan
az1)31ng Quantitative Analysis dialog box @quﬂﬁ' 34

Quantitative Analysis 1 El

Select Files l

File(z] for Cuantitative Analpsis 1
o e | "DGAPS standard 01

Loaded Ouantitative Analysiz 1 Method
[:% Ketane.ql

Load Quant 1 Method |

Analyze | Cancel | Help |

51l 34 wems Quantitative Analysis dialog box

a1n spectrum fdesmsiaszrannalu window dun
iden Calibration curve #idesmsaz1dau Tasaan Load Quantl Method

wamInAan “Analyze” iievmilinszy vzueaas datablock “Quant” i Browser window

= E
L AE I QUﬁNTI =i I =C IHISTIZIFH'I

- manynii datablock “Quant” rdon Show report vzils1ng Quantitative Analysis dialog

box ag1lii 35

- 1donlensu -—_II

=Ll | iehmstiufinnansiinszidil13su Sample spectrum file

=|-"C:\Documents and Settings|APPLICATIONS
= Quant Report 4B

Quantitative Analysis 1 Repart

Quantiative Analysis 1 Repart ‘ Yalugs ‘

Method File: test1,ql - Z006/08/13 12:50:54 (GMT+7)

Companent ‘F'redictinn |5igma |Llnit ‘Integr.Result

Carmp. 1 01516 000241 mg  16.08

511 35 ueas Quantitative Analysis report window
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9.7 msnlSsudey Sample Spectrum i Reference w3e Standard Spectrum (Quick
Compare)

4
=

T1Jsunsuy Quick Compare #ilddmsunfSouiiouguamues Sample Spectrum A Reference n3e
Standard Spectrum Fsfiiunouvdneg 2 Tunou

9.7.1 msa¥a Reference wse Standard Spectrum file (Quick Compare Setup)

- fan Quick Compare Setup wienanlensu @ ailsng Quick Compare Setup
dialog box f31lii 36 A —

910 dialog box sefnouldiuiimua 3 oy dail

- Load / Store Method ritei3on’lg Reference wie Standard Spectrum dusnudly wio
ot

- Reference Files riteidion spectrum dm3uilu Reference wie Standard Spectrum

- Parameter ileidenvnaiiwes lumanfSoufougamnin spectrum

Quick Compare Setup

Load / Store Method l Reference Files ] Parameters ]

&
|
|

Load Method

General method information
Path of method file:

MName of method file:

Reference:

Threshold (%) 95
Frequency ranges: 1
Diata preprocessing: Mone
Exclusion of CO2 region: Mo

st 36A uaaa Quick Compare Setup dialog box
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dmsumsasalvd Reference w3e Standard Spectrum Twai 1¥vhamadug,

Qi
1. donuau “Reference Files” vz1l51ng dialog box asziln 36 B

Load / Store Method ~ Reference Files | Parameters

&
Selection of reference file(z)

Select Single File |

Select Whole Directary |

Currert selection is:

Mo reference selected.

;nJﬁ 36B uans Quick Compare Setup - References Files Tab

Y 9
- 0190

Yy 9 A

amsiden spectrum iden dmswiilu Reference file 1#aan “Select Single File”
- hdeamsia

on spectra nanuanisweglunilalilames 1¥aan “Select Whole Directory”

& & 1 v A g A« 5y A

"If\?ﬂ'li!'ﬂf]ﬂu‘ﬂuuﬁnqiﬂiﬂuﬁﬂﬁﬂaﬂ?illﬁﬂﬂ!ﬂﬂﬂlﬂullﬂulﬂﬁﬂ Take average as reference NIDLUAAINANTT
& o o v o

Llﬁﬂﬂlﬁﬂﬂlﬂuﬁ'lﬂﬂﬂ')']ll!“l’fﬁﬂu%']ﬂ 1 5\1 5 suau

2. denuou “Parameter” az1l51ng dialog box ssziln 36 C ierden spectral region Iuns
nSeufivunazaas % Threshold dwsuifuannuduiussrsdalumsnfzeuiousamw spectrum

Quick Compare Setup

Load / Store Method | Reference Files  Parameters

&
Commertt

Spectral regions

W Use file limits

Threshold

60 80 100
,F% ! i i i i i i i i

;sﬂﬁ' 36C uans Quick Compare Setup - Parameter Tab
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idonuny “Load / Store Method” udinan “Store Method” itetiufin Reference wie
Standard file Iﬂaﬂwﬁﬁgna?wﬁmsﬁumaqa QCM (Quick Compare Methods)

3.

HU8L1i0
- 9

¥o lWidvos Reference wse Standard nifuiinaissziisa@ednu wielndiRssiuseues Reference
n3e Standard

9.7.2 mafSsuiisui Reference w3e Standard Spectrum (Quick Compare)

- aan Quick Compare w3elonou @ w21l31ng Quick Compare dialog box fagulit 37

Quick Compare

3

Select File ]

5]
File(z) for QuickCompare

(s e | "C\Documents and Settings\APPLICATIONS Daskt

Loaded Quick Compare Method
C:\Documents and
Settings\APPLICATIONS Desktop*.Spectrum_Training 2 Librar

Load Method

Result Presentation
v Show results immediatety

v Print results automatically

Compare ‘ Cancel | Help |

51t 37 uans Quick Compare dialog box

- a1 Sample spectrum AdesmsaznfFomiion ey window g

- iden Reference w3e Standard file (QCM file) fidosnsezifiowmiion Tasaan Load Method
- donM @

“Show results immediately” riodoin1s Inuaaswamsnfsouionsiui
- den M @

. . 4 a 3 = 1 o v
“Print results automatically” redesmsiunransSeuiousesdn Tuia
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"4 r H
- wawnaan “Compare” wenfouiiounds wsenuwamsnfouiisudagili 38 A (OK dAea %

Correlation > % Threshold) uazgﬂﬁ' 38 B (Not OK flesh % Correlation < % Threshold) uasii
Sample spectrum file szuans datablock “QC” #i Browser window auasl sl 321 25 lousiod

- 1aenlonou ' omstiuiinvamsnSeuiiouii13vo Sample spectrum file

0.050

D.1IUD

Sample

_M__““__‘_"_d___w_h_,__‘_u___’___ﬁ_v_/—r\.a’\-’\._

T T T T T T T T T T T T T T T T
aa00 2600 3400 2200 3000 2a00 2600 2400 2200 2000 1800 AG00 1400 1200 4000 =tulu]

u .UI4CI

u] .DIZD

Reference

T T T T T T T T T T T T T T T
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 AG00 1400 1200 1000 200

Correlation: 98.27 %

OK Threshold: 90.00 %
Sample: F:\Osot\ketoconazole_sample.0

Reference: F:\Osot\ketoconazole_standard.0

Method file: C:'\Documents and Settings\Administrater'\Desktop'\B0'keto.QCM (2006/10/0:

51t 38A uaas QC Results — Display — Result OK

U
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2800 2600 2400 2200 2000 2800 2800 2400 2200 2000 1800 1600 1400 1200 1000 £00
Sample
=
85
Lo
4
c
a
G
127
=1
=
]
E]
=2
T T T T T T T T T T T T T T T T
3500 3800 3400 3200 3000 2800 2600 2400 2200 2000 1800 1800 1400 1200 1000 £00
Wavenumber ocm-1
2500 3600 2400 2200 2000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 500
Reference
29|
=
Es
4
2
o
£
5o
B [
s

T T T T T T
2200 2000 1800 1800 1400 1200 1000 500

T T T T T T T
3300 3800 3400 3200 3000 2800 2800 2400
Wavenumber cm-1

10.

Correlation: 38.67 %
NOT Threshold: 95.00 %

OK Sample: C:\Documents and Settings\APPLICATIONS\Desktop\Spectrum_Tra
Reference: C:\Documents and Settings\APPLICATION S\Desktop\Spectrum_7

Method file: C:\Documents and Settings\APPLICATION S\Desktop\Spectrum_Training2\Library\K

51ii 38B uans QC Results — Display — Result Not OK

U

msfind Spectrum

annsonun spectrum @ Taedenuy Print udanan Quick Print wienanlenou g

Thailand
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M3ousavesneNiiuneifueilnsal FTIR (Network Connection) wyu Window 7

1. aanvnlonou Network udinani properties

Map network drive...

Disconnect network drive...

Create shortcut

2 Aani Change adapter setting

Control Panel Home

Change adapter settings

Change advanced sharing
settings

View your basic network information and set up connections

LY x ¢

Internet

(This computer)

View your active networks

You are currently not connected to any networks,

Channgienr Lina corbinac

Connect to a network

iaon Properties

Local Area Connection
Metwork cable unplugged
3 mJL‘]Jaﬂam/l x T Atheros ARGL52 PCI-E Fast Ethern...

r B
[0 Local Area Connection Properties M

Networking | Sharing

Connect using:
wF Atheros AR8152 PCI-E Fast Ethemet Controller (NDIS 6.2/

This connection uses the following tems:

(v o% Client for Microsoft Networks
el gaos Packet Scheduler

v g File and Pnnter Shanng for Microsoft Networks
wda |y

™ <Y rtemet Protocol Version 4

scovery Mapper /0 Driver
<& Link-Layer Topology Discovery Responder

Description

Transmission Control Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

0K | [ Ganesl

Thailand

ugnan Internet Protocol Version 4 (TCP/IPv4) i
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4. 1denii Use the following IP address uazifdeu IP address iflu 10.10.0.05 uéandn OK

Internet Protocel Version 4 (TCP/IPv4) Properties M

General

You can get IP settings assigned automatically if your netweark supports

this capability., Otherwise, you need to ask yvour network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
i@ Use the following IP address:

IF address: W .10 .0 05
Subnet mask: 255, 0 .0 ]
Default gateway:

Obtain DNS server address automatically
i@ Use the following DNS server addresses:

Preferred DMS server;

Alternate DMS server:

[] validate settings upon exit

e —
QK. Cancel
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fuuziilumsly FT-IR Spectrometer

anuilasanalumsly FT-IR Spectrometer

s ) o o 1 v & {
- uawaesn s lumsatugu Interferometer wuaunsahduasisaeaiinld auiuaisnaniaesns
YDA AALED T UL
Y o y A A [ A A a o o Y J
- wshms a3 e lutichaseu Wieerhasounanstiga msizenviin lduauaesgasonvonun
Y
mouon 1a
) i1 i1 i1 v
- iiorzyiims maintenance nsensaillarhasounsos astlaaindiniosnounnas
2 3 A o o Y1 A
- amsnuimiednaini Wi liinneies
9 A YR ' 1 o A A o 9 9 a 12
- WNedweiIgesszuse IMAvesdIuEnaIi udauas eainazylimsszueanudownala lua
2 o 1 o A A 1 ad a 4 v
Faorihmenrasiutdauasniediudian Insiadveuniosld

Y A 4 4 o w 1 U 4
- “H']iJ’]'NﬁQEU’fNGlﬂG] ‘]J‘Lll;ﬂ%ﬂ\? Lﬁﬂﬂi]']ﬂﬂ'li]@’lﬂaﬂll'l!m%ﬂ'I’E']‘LlﬁﬁWﬂﬁﬂﬁ’]uﬂﬁgﬂﬂﬂﬂlﬂﬂlﬂ§6\1

dasuiludmiunies FT-IR Spectrometer
H Y
- gungiimnzauadsedlusie 18 - 30 °C wazarwiruluaisnu 70 % lusznihwiimsnaaes
ganginsnfasunladlinu 1 °C aevsluawas 2 °C dodu
] 3’; zﬁ a d. @ A 9 1 d' a < 1 1 14 av o
- linrsauases 3luisnafivedanselndunasiinamsdu wu  Uaseszuieema  uoiaouaduLes
4
OIADT 10
2 A ¥ A A Y ' o ' o A A [l < A '
- wanaesmsaunsed lunsnalndurdssumumailld  uvassuiaaauuimdnvsenrassuniu
AUDINY
A I ¥ a wa A Ay v aa dy = A A 1 43) IS °
- el Idmsfiianmsveunsesi lanadnga csgannuiunisiimanlasuniesy lannuduiluilses

4 H ' '
msavuasgaauiuilsudiniseunguugi lumu 100 - 140 °C edrarios 24 47T
< A . A9 oy & < 7 ¢ 4 a
- und N2 ¥5e Dry air ndesns 14 lannuduuaz unaaisveulaoenledosnain nies avsazil flow

rate liifiu 0.055 dasaewnii way AW 2 105 (Wiedszuna 29 psi)

Thailand
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