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2. NISASEULATBIIATIZI NS audSUNITIgaU
2.1 \UsA309 TriStar Il Plus kazatdunisitaluswnsuwazidainiaiialiasosnsauldau (Un
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Midanalulngay, 1duiaa1snoy, 1fauianasua)

2.2 WawAsas TriStar Il Plus
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£ Titar Il Plus Version 3.03 - [Instrument Schematic (Unit 1 - $/M: demo)]

oy File Unit1 SmartVacPrep Reports Options Window Help

Vacuum

He

Open Sample File Start Report. Start Analysis
Port Sample Status
1

2
3

QuickStart Analysis

- & x

SPC Control Chart

A47UU52NBUVBINTNIANIUTLNSUIATIZH
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Heyeuaneal AB5U"Y Heyquaneal A5U"Y
A 10 Torr Transducer ’ A3e0 Av 1 UAAD
(WARILRAWIZUUIE
ATUND)
B 1000 Torr Manifold e Aimdes fe 1@dn elsldaunsmunu
Trans ducer meaues 1alnazdsing dudiden
C Muasdynnn wesn 3 | e woslala
D anle o woslnaudn
E fwlasdyaa wose 2 | | | anel
F fnUasdygio wose 1 [L waanfiede lanunsamuaulasig
AULDY
G PO M5 1U@RILYDS %U Jn/Aandaiiden Hdadnndretis
fdemnd | adielinnsyhausiiiunisiiastion
H 1903118 ﬁ AanvTlenouaNs Eon Raise aWFunTu
frdenand

2.5 1U#i Unit 1 1880 Show Instrument Schematic

n TriStar Il Plus Version 3.04

File Unit1 SmartVacPrep Reports Options Window Help

Sample Analysis...
QuickStart Analysis...
Krypton Analysis...

Empty Tube Analysis...
Sample Tube Free Space..

Enable Manual Control
Show Instrument Schema
Show Dashboard

Show Status

Show Instrument Log

Degas

Unit Configuration...
Diagnostics
Calibration

Service Test

Open Sample File

Port  Sample  Status

Start Report

Start Analysis

QuickStart Analysis SPC Control Chart

10



2.6 W% Unit 1 @0 Enable Manual Control Wialtaaniuzinuialriaiass (wSauldaiu)

B Tristar Il Plus Version 3.04
File Unit1 SmartVacPrep Reports Options Window Help

Sample Analysis... )

QuickStart Analysis...

Krypton Analysis... MO) E”E‘E
Empty Tube Analysis...

Sample Tube Free Space..

Enable Manual Control
Show Instrument Schematic
Show Dashboard

Show Status

Show Instrument Log

Degas

Unit Configuration...

Diagnostics

Calibration 4

Service Test

Open Sample File Start Report Start Analysis QuickStart Analysis SPC Control Chart

Port Sample Status

2.7 aanilamdalagsuiiananfinuuneiasi 5,6,10 (Lanadden) wWistdun1swseuasea
Beswilineuldau uansissy Wedniutuneun 2.1-2.6 BeuTesudilvinniunisesey
F198 190 L ATDIATILH

B TriStar Il Plus Version 3.02.04
File Unit1 SmartVacPrep Reports Options Window Help

|
o7 Instrument Schematic (Unit 1- S/N: £68) [=e[@]=]

780.0 mmHg

Open Sample File |Start Report. |Start Analysis QuickStart Analysis SPC Control Chart:
Port Sample Status
1
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Tnefiduneunasiinssmelud
3.1 andufindeyaulavimunsiavesiegaasuunuuiuiindeya
3.2 Madhsesiuthmiliineddliuuaiesds uagdeAnliimdndu o

3.3 Fedwinraealdimegiaula wieuiuane e = x g (301 3 ATauavnALade) Juiind

Weighing Support

3.4 Fainsng19UsEanm 0.2 nSU wamadluvasnldsingiy

__| vasmumy
n578

/[D\ MAYERN

NADARIDEYN UINUN

Note. viaamAuiduRIuAUENaIIUTZUIM 6 LY. Ware1INTIMABANARDY

3.5 aniiniega + viaeatddiege + Inens (Neuns degas) = y g (anduiin)
3.6 Umaenldfieg1eluyiinis degas MmBlAIBATEURIDE1 (VacPrep) (Tumaunis degas ala

INTURBUNTAILUAIDES)
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3.7 Fahmindege + vaenldsog + NY1N (N3N degas) = z g (AIATUTN)
3.8 arldiwiinfuiasdunsiieseid Gihdeyaiildlusufinadulusunsudmiunsieses)
4. FumeunseisuilegedmiudiaTeBias Y (Degas)
fnqusrasdlunsi Degas Aifleflazlaufadu vioamutuiivudousglusegnsoondeu Wuns
¥muazenfiuiing (surface and pore) Rmunnoum AL
Fumouns¥i Degas fidaluil

4.1 augalleynasanduda sample tube iedasiulsilvlufiunilelufian sample tube imszay

ylsiinndnasule

1.2 1d adaptor Whluludruvesteslimuieu ( heat station) 14 6 @4 adaptor Aldazdusgiu

¥linvee sample tube 71l% AN

Adapter Handle |

L0 g
\_/ S \/

4.3 Tpgusunseamaillanumauauiiegaurniiouuiiaies lnsuSusamaitunseamely

laggnAsaanIw
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llluminates when power is being
applied to heating stations
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Set Point Temperature

SV
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Decreases set

Increases set point temperature

point temperature

4.4 \p3eassuudiegns (VacPrep) dsaninsaidenldszuunis Degas ¢ 2 wuufe
4.1.1 wuuld Vacuum wangiusegnailifinisilanszaieseusagn
4.1.2 wuunsld Nitrogen gas flow muwﬁ’uﬁaaﬂwﬁﬁﬂmwﬁyuqa wsofansyngladng o
fregrsdirnudugann annsoufudnsmslvaveufaliastuldds 50 cm®/min (Usvana
16 psi regulator pressure) Inefiisnsnseusegadoluil

Degas wuuld Vacuum

1) 11 sample tube #ldfg1atazdauintnieuiostauIUsznauIiuINGY? vacuum

fitting loevyuindelibuuiuufile ag1TuauLLuiung1z019v i sample tube wan

1




2)

3)
4)

5)

6)

7)

8)

9)

15

T%ile sample tube fiUsznaulinAuLAdas VacPrep aguantasliiamnuiouliionsiaaeus
fhegreiiimsifstunielal ileflazngavh vacuum Idedimnduiieidndnuasdanan
Tyt VAC/GAS Control Tufisnuwmistn (off) énlailfegfidumisiusipa

Aoe 9 MUl VAC/GAS Control luflsummiada (on) itetesiulalvishognsgngatily
Tusiies mnmwuindegagngatnluluiedos Ty VAC/GAS Control Tufisumia
Unviud

o vacuum gauge 8muenlé? 100 Millitorr (100 umHe) Wiatioanin ud Trvigguy
VAC/GAS Control TUfifusnis Vacuum a9 Aeudiaziinnisilsves

1 sample tube lanlUludedinnugoumuriins Bz fuusassedng Tnestld
lsienufouuszann 1-2 $lus figaumadl > 200 °C

dlonsunailidne sample tube panandesiininudeunninilugesiumtiioan
gamgiiag (Cooling station) Hs8sAwins Vacuum shegreeg fisilndeaseru Vacuum

gnadianuiouadlildgeiierindhe (Cotton gloves) lumsdu sample tube

Aun1svh Backfll Wiinussudiluly sample tube wiislsfanunsanen sample tube sonld
fu uuzidlildusedulfgeanliiiu 5 psig (35 kPag) fildussdugenirilenavhlyt sample
tube MgnoaNINTasaNTORANLE

\ilo sample tube (uaiisswouda Tymsutu VAC/GAS control Tuiisdumisln udmu
solufidwmiadn Gas mudu UdeelvuAdlvariusnegssyann 30 Junil Sevsul
VAC/GAS control lufifumisln

AangLndgvasiaLilonan sample tube 8N WAIUANILYNYI (stopper) Ul
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10) Nundendediati vacuum dasluresangminfidnunti (Cool station) tiesasognsiinly
11) dadmidndegermiugnednadadie il fimindegsfiuiueunds degas

Degas wuuld Nitrogen gas flow
1) Aargaumniiifeansvin Degas Lirou

2) vigul VAC/GAS control Tufishumada Gas

< ' ]

3) Waved msudwialudsiegdliaroin Mntudagne1sinln sample tube aan uadld

iedwuAatiinly egriudhlvlumeduiwinsunsizenavilidegwanduviowails Ti

=1 1 1 6V dglu
WWedldvianAainanin

4) ldynenalinasuu sample tube agavany 9 wedasdulilveiniavioninuauainauuen
Wl wifidesUnegnmany o Wisliomeaniedsludeudu q Neglusegildlnasonun
wiouuialulnsaulanie

“lidndusiealinmegneamnld sample tube Nfivuiavewinulu 5 Tadiuns

5) n sample tube Tdaslugedlinnusoudialald adaptor Nvanzaueglugowd?



17

a

6) Uanelvisieene degas waglvinnuiouuseana 1-2 Tl Nigaumigil > 200 °C WaATUNAT

Y

ighe sample tube aanandaslimuiounnebilugasiuninieangaumgiag

(Cooling station) Fedaadlviufalulasaulvaniu fegreed

7) Weangumnailliniudeinisuailien sample tube 88n310 cooling station wa3ABE* fis

viodauidoanag 19t 9 uaila sample tube MeqnealvikuuTiui

8) vyuUy VAC/GAS control Tuiisumiialn udiinriaiuaseraviedawianeriagennudy

Tavieunatasluaes cooling station suntwieseldiuiiegnsounsly
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9) dautindegramdouiugnensdnaduileliliiminiredimdsi Degas
10)dhegsluldniiedos Tristar lilesensiiasgyisoly
mnHaMIIATIzFoanuIdhesaiiufiiadeutneios 19l Isotherm flsignas 1ivin
nMsimsienaususn Tngld Filler rod (wisufia) €rlulu sample tube deufndadnlufisnies
TriStar Wleyns3iAs1zsi
ihiegnadiaiadiiazi
n1AARIBENS
w§191n9 Degas fhaghuasauds Wvhaudunoudsoluil
5.1 Yayavasanaaeafidfieg1s 189910 Degas wazantuiinifiounlldlulusunsudniy
AT
5.2 thmasanaaesiififiogns ulduviauin Filler rod Tnefenasamaassliogluiuiusunazdose
1d Filler rod hludrdluvaen dagy

5.3 naafiUnadedldvasanaatiiniadiiasieionn Ay

faviald
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5.4 ldvia P, 1Wlunsananaveanimsayu Dewar wadtdautinaulu asiaaeulruulaiidinsey

Dewar "qu"viqm

bh =11~ 13 900337 .
=0y

< - ..omeritics
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5.5 1U1698199H1UN1T Degas uldiasnanaass Ingnisiivasndiognelaly Isothermal Jackets

waziuawildaslulunasndasing

5.6 dmasannaedldluaies lneddavunisldgunsaliteiodlaaivaentddnluly Jackets

[[@i micromeritic.
o TriStar Il PLUS

5.7 Wgunsalldiuinvaendied1s lneiFednnn C, B, A uasilialdnsuudd JU A nyudniuingden

NP IGERN



A =939

B = Uaenviy

C = UonAouLUALRDS
D = wiuUn Dewar

5.8 11 Dewar 989nN31nLA3DIIATIZVBENsEaRsEIlaliguiuime Py 1alitnansasiasiei

Y 1

5.9 dunaendvietimeiieliuiu panedondiseviediognslnevyuniuduuning
5.1008°) Awaeasieg1dlivanesnvinnesniiagiey
5.1109Al83908N9MNAMULLYBVRBARIBE1UA L URE Ul

3

5.12ua991ntalesdluninan Tdanasnsiegradnlunasaimsny
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5.13@outlondnetusuuuaududadunesninsizt uyudonamuduuniniliwiu

A 1939
B. Uasnlang

C. UMD 09

6. N153LA129 (Analysis)

¥ '
aa A =1 a U

a (3 a 14 a a 6
NMTAATILRANNTOIATIZALG 2 TD Ao MAUNR LA INTUTEAU mesopore (2-300 nm)(ILATIEA

Y 9

Tngufialulasian) uagyunagngusEdu micropore g CO, (0.35-2 nm) Aglalusunsudisnisuau

$
3

NANISILATIZN

a

WUNHY (Surface Area) YUIATNTU UATAITNTEALAIVDIVUIAINTU (Pore Size and Pore

Size Distribution) Us11m53W3u (Pore Volume)

6.1 MWUNHILAZINTUTEAU mesopore (2-300 nm)(Anszilasuialulasiaw)

gunsaldmiunsldlulasiauman

Dewar lalulnsiauwan IR lulnsiauman
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nedunsuiLlulasIuAaD

6.1.1 windu Dewar wWariiliflulaswumaiegias lireeq lalulnsumaifiaziesnou
% | v a & Y= U & ! ~ S o v
wiUaeelioamall Dewar Wufsiuianuanaulssanal 1-2 Wil mnmesusesly

< ° v a [ & O = v
WAy Dewar 8199119 Dewar uanid@eniele 1o Dewar Lusiafanaq 10n212

Tulasiumadldlu Dewar Wuszey wadImT19a9UseeU lUlnsRUAIIELNITATE U

al

aan Wiszavlulasmumaregluszauiisininvenan 9 vuwisinszau daduge

Mmnglulasiauman ]

anglulasaumad ]

falulpsuman ]
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6.1.2 daUsasvetlulasiaumad 19an1e adlu Dewar gy

Rt

6.1.3  unatnlulasiaumral 99nu191n Dewar LazATIAEAIIDITEAUNADINITHAINS B lal

'
U aa (%
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6.1.4

6.1.5

6.1.6
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v

Walalulasuwmaimuusuinsiinvun 11 Dewar WnsluiSesiiasest dsgy

nswdlulasiaumadly Dewar vildlagyn Dewar ldlulasiaumad uneusnasingeg
Tulaswuwmad wnilu Dewar wWandilidl lulaswuwman wanegae [Wadneiielili

lnsumateanu1angs tnsaee o ldlulaswumar waifiazdesnsu uwilasslvign

' (%
v = v v 1

a < ~ & a v &
Qi Dewar LWMATUNIMUANoUUsENIA 1-2 Uil wnnmaTusedlvildy Dewar
919914 Dewar wantdsuiale
o a a Y 2 ) % 2 a

nedunsieszlivanasaniglunan 12 97%us Wesradausuiululnsiauman
Tu Dewar waganiiunisululasumawiy Fen1seululasaumal Tu Dewar vl
A3 09TATIEY AR IINITIATIEY TinTrgan1sIns1eilaenis Adn ngaAnTs
a ¢ & = ) 1

IATIEATIATNNUTWNTY TALTUNDUAIT

6.1.6.1 AAN Resume LOMEANITIATIENTIATT

$3 iSker  Plus Version 30208 = 2

0001 0002 0003

 (mntta) L QUow?/aSTP) P lmwmite)
766216

Port 1 Suspended: Waiting for operator to resame.
e Ly Port 2 Sespended: W

7438156 0009707
0748146 0900975
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6.1.6.2 aU5MNNUIEI Resume the analysis on unit 1 Tvidenys 3 wasa man OK

=
= [P B ©
£ == 8 | o
e 7 n»m ~ENE~ R~ =
csumetheansbsmon Uk 1 -0 8587 X
Hrot1
[ g
vz
3 L,
=] ==
= =
—0—1 _0-l 40
i o
"
K o At g Ll o 0 0003 04 0005 0008 0007 0008
Gt o) e Qo) o) Tame v Proseus P
oA Oem. Tetn e “oe
I} MMl Sum samme  sseww s el b | Lok Susseded wammor opersto o roume
3 MUk um ajemie  eears  Azee  ssess e | T Tiams for operator to resmme.

el e
Qam?/qSTP)  Po (mantia) R Tome:

766216 2036

32534 767617 2036

737850 765,602 236

.« [pp——

gy

6.1.6.3 AaNVdyaNYal — AgU31ng A1 3 Ards Tvidan Down wedsly
\ieuden Dewar asndniesussana 2-3 §7 udardnendt L—- nads 1Gen
Stop WengANTIaeuaIa Dewar Wainsfslulasumailvegludsunuiiivun

n TriStar Il Plus Version 3.02.04
File Unit1 SmartVacPrep Reports Options Window Help

Lo} Instrument Schematic (UniH - S/N: 868)
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|Open Sample File| Start Report| Start Analysis |QuickStart Analysis| SPC Control Chart|
Port  Sample Last Point P (mmHg) P/Po Q(cm*/gSTP)  Po (mmHg) Run Time

1 PSU-AC Chem... 0of 79 766.216 24:28

2 PSU-ACPhysi... 50f79 7.438156 0.009707 3.2534 767.617 24:28

3 PSU-ACPhysi.. 20f79 0.748146 0.000975 73.7850 765.602 24:28
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Description —» Sample —» fade

2 M Version 3.03
Fi Unit1  Smart VacPrej rts  Options  Window Help
- ]
Mew Sample Ctrl+M
Open Cirl+0O
Save Ctrl+S Unit 1- 5/N: dema)

Save As...

2. New Sample

Save All

Close

Close All

List...

Export... 5

Exit Alt+F4
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Degas Analysis Report
Conditions Conditions Ophons
Method: [Default J I
Sample:  default
Operator:
Submitter:
Bar Code:
Sample tube: Sample Tube
Mass
©) Enter Calculate
Sample Mass: 1.0000 g Empty tube:  1.0000
Sample + tube:| 2. 0000 |g
ity: 3
Density: 1.000 gjem 1.0000 | g
Type of Data User Pa-rameners
(@) Automatically collected Parameter 1 0.000
(©) Manually entered Parameter 2 0.000
Parameter 3 0.000

Comments:
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Method: Default
Sample: | Activated Carbon |
Operator: | jch I
Submitter: | SN3003 |
Sample tube: I Sample Tube vl Edit,..
Mass
Oenter @® Calaulate
Sample mass: 0.1427 g Empty tube: g
Sample + tube: g
Density: [ 0.100 Jofam? 0.1427 |g
Type of Data
Automatically collected
Manually entered
Comments: :
AddLlogEntry |
Replace All...
Save Close Advanced ~| | Preview

PN8LEY 7 @1unsalateninuieSulganurued
fog seteruaAyntesiunsau
mneay 8 Wadniiunisldteya ey 1 - 7

BSYUSDULAIL AAN Save As

L BYINNNSH 9T BN1SA0E 197 9ENINS
IAT1EAaTadY IeILEUNITAIAINITIIEUNE

ANUTURDUSIRD bUT



6.1.7.2 NMISFIANTIBNUNANITILATIZY AGNLABN Report Options Wagiden Silica-

Alumina Reference Material Lot A-501-51

8 Tistar I Plus Version 3.03 - [New File 1] - O X
88 File Unit1 SmartVacPrep Reports Options Window Help - & x

Sample Degas Analysis
Description Conditions Conditions

Report ot [ Repart Gpione <]

[Ashow report title [ ]

[1show graphic Graphic
[ micogo emf || rowse.
Heght: | 0,250 |in width: [ 2.000 | in
Selected Reports:
[ summary ~
Overlays.... Edit. Isotherm

BET
Langmuir
Freundich

[ apply thermal transpiration correction

Inside diameter of sample tube;

9.53 | mm
[Jaipha-s Method
[fRatio Methed
B3 Adsorption
[JaH Desorption
[Joolimore -Heal Adsorption
Cloolimore Heal Desorption v
Save As Close Advanced v Preview

3 Tristar Il Plus Version 3.03 - [New File 1]
m File Unit1 SmartVacPrep Reports Options Window Help

Sample Degas
Description Conditions

Report options:

Report Options
Show report title Activated Carbon NLDFT Advanced PSD
Alumina Reference Material Lot 152624-13
Show graphic Low Surface Area
BIH Adsorption Report Options
BEJH Desorption Report Options
Carbon Black Reference Material Lot D-7 w/STSA
Full Report set
Glass Reference Material Lot 005-02
Mesopore analysis
Silica-Alumina Reference Material Lot A-501-51
Overlays... Surface Area Report Options
t-Plot Repart Options
[ Apply thermal transpiraﬁsm;. [TCaTgran

Inside diameter of sample tube: [JFreundich
[ITemkin
L8 i t-Plat
[Jalpha-5 Method
[If-Ratio Method
[JBIH Adsorption
[[]BIH Desorption
[[Dalimare-Heal Adsarption
[JDollimore-Heal Desorption v

ninans Aegy wavainiden Summary wazAdn Edit
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ﬂ TriStar Il Plus Version 3.03 - [Mew File 1]
m File Unit1 SmartVacPrep Reports Options Window Help

Sample Degas
Description Conditions

Il e iy N Silica-Alumina Reference Material Lot A-501-51 ~ |
Show report title | Silica Alumina Reference Material !
Show graphic TEITE AdNLEBN Summary
| midlogo.emf | Browss:

Height: in width:[ 2,000

Selected Repgpeet

[Z]5umiary ~
Overlays... Edit... [#]1sotherm
[Z]BET
[] apply thermal transpiration correction [JLangmuir
Inside diameter of sample tube: [|Freundiich
[JTemkin
9.53 | mm [Z]t-Plot
[Jalpha-5 Method
[]f-ratio Methad
[#]BIH Adsorption
[+]BIH Desorption
[Joolimore-Heal Adsorption
[Joolimore-Heal Desorption v

a TriStar || Plus Version 3.03 - [MNew File 1]
mFiIe Unit1 SmartVacPrep Reports Options  Window Help

Sample Dega:
Description Conditic
Report options: | Silica-Alumina Reference Material Lot A-501-51 w |
Show report title | Silica Alumina Reference Material !
Show graphic Graphic N .
g o = AanLaen Edit
midogo.emf
Height: | 0.250 |in Width:
Selected
Overlays. .. Edit... [A1satherm
BET
[ Apply thermal transpiration correction [Langmuir
Inside diameter of sample tube: [IFreundiich
[Temkin
9.53 | mm =tPlat
[CJalpha-5 Method
[f-Ratio Method
BIH Adsorption
BIH Desorption
[oalimare+Heal Adsarption
[Dolimore-Heal Desorption v

Wondaniden Edit wwaAIALIENg fadl



ﬁ TriStar Il Plus Version 3.03 - [Summary Report Options]

m File Unit1 SmartVacPrep Reports Options Window Help
Select All Deselect All
Surface Area Pore Volume Pore Size Other
Single-point BET Adsorption total Average pore diameter (4V/A) [IFreundlich
Multi-paint BET p/p® | 0.994729757 BJH adsorption ava. [ remkin
[JLangmuir Desarption total pore width (4V/4) [Jalpha s
t-Plot micropore plp® 0.979685047 BJH desorption avg. |:| DFT pore size
t-Plot external pore width (4V/A) [ OFT surface energy

BJH cum. adsorption
BJH cum. desorption
[[]oH cum. adsorption
[]oH cum. desorption

Micropore Reports
Dubinin-Astakhov
|:| Micropore surface area

|:| Limiting micropore volume

PassFail Reports
Item 1
5 A:Single-point BET:

Pass/Fail 1...

AGN Pass/Fail 1 Auanwmtisaiielyviinisaadl dagy andin1sifeundas v3efeenis

t-Plot micropore

BJH cum. adsorption

BIH cum. desorption
[JoH cum. adsorption
[JoH cum. desorption

Dubinin-Radushkevich
|:| Micropore surface area

[IMonolayer capadity

Item 2

5 A:Multi-point BET:

Pass/Fail 2...

(1o adsorption ava.
pore width (4V/A)
[1D-H desorption ava.
pore width (4v/A)

MP-Method

[ cumulative surface area
[ cumulative pore volume
[] ava. pore hydraulic radius

Item 3
P V:Adsorption Total:

Pass/Fail 3...

AMUUAALRNE PAVINNNSAIAIL kazAdn OK

[CINLDFT advanced PSD pore size
[INanopartide size

Horvath-Kawazoe
|:| Maximum pore volume
[IMedian pore width

Item 4
P S:Average pore diameter:

Pass/Fail 4...
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B8 File Unit1 SmartVscPrep Reports Options Window Help
Select All Deselect Al
Surface Area Pore Volume Pare Size Other
Adsorption total Average pore diameter (4/A) [ Freundich
olo* | 0.054729757 | 83H adsorption avg. [ emkin
Desorption total pore width (4/4) Ol aphas
pfe® [ 0579835047 [£1B3H desorption avg CJoFT pore size
pore width (4V/A) [CIOFT surface energy
. t-Plot micropore o
Pass/Fail 1 e [0+ adsoration ava. [CINLOFT advanced PSD pore size
A pore width (4V/4) [[Inanopartide size
[0+ cum. adsorption rium. desorpien [0+ desorption ave,
[0+ cum, desorption [Jo- cum. adsarptian pore width (4V/) ,
[Jo-H cum, desarption
Micropore Reports
Dubinin-Astakhov Dubinin-Radushkevich MP-Method Horvath-Kawazoe
[ Micrapore surface area [Micrapare surface area [ Cumulative surface area [ Maximum pore volume
\ ] Limiting micropore volume [Monolayer capacity O cumulative pore volume [IMedian pore width
[ Avg. pore hydraulic radius
Item 2. Item 3 Item 4
: 415 A:Multi-point BET: [P v:Adsorption Total: [P S:Average pore diameter:
Pass/Fai 2.. pass/Fal 3... pass/Fal 4...
Pass/Fail Options /
/Surface Area Pore Volume Pore Size Other
/ (®) Single-point BET () Adsorption total () Average pore diameter (O Nanopartide Size
O Mult-point BET EHRRRARHE OB adsorption avg.
O Langmuir O Desorption total pore width (4V/&)
0.300000000
() t-Plot micropore (O B desarption ava.
O tPlot extemal O tPlotmicropore pore width (4//4)

(OB cum. adsorption
(B cum. desorption
() DH cum. adsorption
() DH cum. desorption

Dubinin-Astakhov
O Micropore surface area

\ ) Limiting micropore volume

(B cum. adsorption
(B cum. desorption
()DH cum. adsorption
()DH cum. desorption
Dubinin-Radushkevich
(O Micropore surface area

() Monolayer capacity

() DH adsarption avg.
pore width (+//4)

() DH desorption ava.
pore width (/)

MP-Method

() Cumulative surface area

O cumulative pore volume

(O average pore hydraulic radius

Horvath-Kawazoe
(O Maximum pore volume

O Median pore wmm/

[AUpper | 214.0000 [m2/g [ Silca-Alumina 004/16621/00 Lot A-501-51 Upper Limit I
MLower | 202.0000 |3 [ Sica-Aiumina 004/16821/00 Lot A-501-51 Lower Limit |

Cancel

OK
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Degas >

Unit Configuration...
Diagnastics >
Calibration >

Service Test

Start Analysis Quickstart Analysis SPC Control Chart
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o 1,000 | gfem? Mass: 1.0000 |g
2.0000 |g  EmptyTube: |  1.0000 |g

2. [ 1,000 | gfem? Mass: 1.0000 |g
20000 |g EmptyTube: |  1.0000 g

3 1.000 | gjems Mass: | 1.0000 |g
2.0000 g Empty Tube: 1.0000 |g

P 1013250 kPa Bath temperature:  77.300 K
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Wadiiuns Browse... #708199 1,2, 3 WuiiSsusoundl adn Start (Muneway 5 ) TUswnsuae

LAASTURBUNNTYININT ALY (LUUS LR 6)

e

L [ New | Density: 1.000 | gfem? Mass: 1.0000 (g
Sample +Tube: 2.0000 |g  Empty Tube: 1.0000 |g

Edit

Clear
2. | New Density: 1.000 | gfam? Mass: 1.0000 |g
Sample +Tube:|  2.0000 | g  Empty Tube: 1.0000 |g

Edit

Clear
3 New Density: 1.000 | gfem? Mass: 1.0000 |g
[ Sample + Tube: 2.0000 g Empty Tube: 1.0000 |g

m
0.

0

p% 101.3250 kPa Bath temperature: 77.300 K

Report after analysis...

il

Start Close
Port Sample Status
1
2
3
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88 File Unitl Reports Options Window Help
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C. a@n AN N1599AN

0
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4 05

Relative Pressure (pip%)
Port 1: Equilibrating for 4 s. Interval=0 s, Limit=0.0000 mmHg
Port 2:
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% Tristar Il Plus Version 3.03 - [Instrument Schematic (Unit 1 - 5/N: demo]]

%}File Unit1 SmartVacPrep Reports Options Window Help

Fil 10 6
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. a5 o 2 é 3 1
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% TriStar |l Plus Version 3.03 - [Instrument Schematic (Unit 1 - 5/N: dema]]

‘-'%JFiIe Unit1 SmartVacPrep Reports Options Window Help
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New Sample Ctrl+M

Open Ctrl+0
Save Ctrl+5
Save As...

Save All
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Close All

List...

Export...
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Summary
] Isotherm ) i Sinole point adsorption
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015 at . 0950000000
Marimum pore wet: 4021224
Single paint descrpbon
otal pore voluma: 0002468 ol
at relabve pressure: 0950000000
= Maximum pore widh: 4031224
[ — . Single point uace area: 14141 milg
E atrelatve pressure: 0.299638918
: Agan Previ
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o T T 1 + +
000 0008 oo o 0s 3
Relative Pressure (p/p')
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B3 TeiStar 8 Pius Version 3.03 - [Reports - C:\Users\ Windows 10\Downloads\chan-aoy-masun.smp] - x
S N ST T A
micromeritics’ sumnary
e s
e
ot gy e

Sample: chamsoy
Operator. masun
Submeer

File: Clisersindows 10/Dawnioadsichan-aoy masun smp Shou | Deete
v ne
Summary Report A o
swe ke
Akain prita Oefat sty

Single pointsuface area at pp’ = 0299698918 14141 milg
BET Sufsce dres: 14831 iy

Langrmue Sudace Area: 66311 mig

tPiotextemal sutsce srea: 16036 mlg

BJH Adsorpton cumulsive surce ares of pores.
wdth

between 17.000 A and 3,000,000 A wdth: 12574 mig
BJH Deorpbon cumulsive surface area of pores
between 17.000 A and 3,000.000 A wdth: 12482 milg

0-# Adsorpbon cumulsive surface area o
between 17.000 A and 3,000,000 A wdth: 12356 mig

DH Derorpbon cumulsive surface area of pores
ot

between 17.000 A and 3,000.000 A wdth: 12177 mig

Pore Volume
Single pent adscrpbion ttal pore voiume of pores
esa than 403,122 A width at pip” = 0.650000000: 0,002333 ey

Singie pont descrobon total pere veiume of pores
less than 403122 A width at pip* = 0.950000000: 0.002469 cmy

tPiot micropore volume: -0.000075 emig

BUH Adacrption cumulative wlume of pores
betmeen 17.000 A and 3,000.000 A width: 0005222 cmig

BJH Desception cumulative volume of pores
between 17.000 A and 3,000,000 A width: 0005174 cmig

D-H Adsorption cumulative voiume of pores
betmeen 17.000 A and 3,000.000 A width: 0005190 cmio

D-H Descrption cumulative volume of pores
between 17.000 A and 3,000,000 A width: 0005128 cmiy

Adsorphion average pore dismeter (4VIA by BET). 62908 A —
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TnStar i Plus Version 30204 Page 1
3

Serial £868 Unt 1 Port

Sample: chan-acy

CisersiWindows 10\Downioadsichan-a0y-masun smp.

Summary Report

Surface Area
o pont surtace area atpip’ = 0299698918: 14141 méig

BET Surlace Area: 14831 miig
Langmuir Surisce Area: 66311 milg
Piot external surtace area: 16036 mig

8JH Adsorption cumulative surface area of pores
between 17.000 A snd 3,000,000 A wideh. 12574 g

BJH Desorption cumulative surface area of pores.
between 17.000 A and 3.000.000 A widsh: 12482 g

O-H Adsorpion cumulative surface area of pores
between 17.000 A and 3.000.000 A width: 12356 rvig

D-H Desorpion curmulative surface are of pores
between 17.000 A and 3,000,000 A wideh: 12177 milg

Pore Volume
Single point adsorpon fotal pore volume of pores

less than 403122 A width at p/p” = 0.950000000: 0002333 cm'ig

Single point desorption 1otal pore volume of porea

less than 403,122 A width at pip’ = 0.950000000: 0002469 emig

it micrapore volume: -0.000075 ey

BJH Adsorption cumulalive volume of pores

between 17,000 A and 3,000,000 A widsh 0,005222 cmig

BJH Desorption cumulative volume of pores

between 17.000 A and 3,000,000 A width: 0.005174 cmip

D-H Adsorption cumulative volume of pores

D-H Desorption cumutative vokime of pores

between 17.000 A and 3.000.000 A width: 0.005128 emig

Pore Size
Adsorpton average pore diameter (4VIA by BET): 62908 A

H
between 17,000 A and 3.000.000 A widsh: 0,005190 emig

ompostion BET Tabuls Fepart  BET Transom Plot

1. A@an Save AS
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Save as type: [Report File
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Tesmem Srmcs e Crmevres
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Show || Delete

ot File

~ Hide Folders [
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Unicode Text
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Sunmay Isotherm Tabusr

TriStar Il Pius 303

Subm

romeritics"

TriStar  Plus Version 30204
Serial #1868 Unt 1 Pot3

Sample: chan-acy
rator: masun

e
File: CiUsersiiVindows 10Downioadsichan-aoy-masun sme

Summary Report
Surface Area
Single pont surface area at pip’ = 0299698918 14141 miig
BET Surlace Area: 14831 mig
Langmuir Surisce Area: 66311 milg
Piot external surface area: 16036 mig

8JH Adsortion cumuiative surface area of pores
between 17.000 A and 3,000,000 A wideh. 1.2574 g

BJH Desorption cumulative surface area of pores.
between 17.000 A and 3.000.000 A widsh: 12482 mg

D-H Adsorption cumuiative surface area of pores
between 17.000 A and 3.000.000 A width: 12356 rvig

D-H Desorption cumuiative surface ares of pores
between 17.000 A and 3.000000 A width: 12177 mg

Pore Volume
Single point adsorpton fotal pore volume of pores
less than 403.122 A width at p/p” = 0.950000000: 0.002333 cm'ig

Single point desorption total pore volume of porea
less than 403 122 A width at pip” = 0. 0002469 emlg
Piot micrapore volume: -0.000075 ey

BUH Adsorption cumulative volume of porea
between 17,000 A and 3,000,000 A widt 0005222 emig

BJH Desorption cumulative volurme of pores
between 17.000 A and 3,000,000 A wideh: 0.005174 emig

D-H Adsorption cumulative volume of pores

H
between 17,000 A and 3.000.000 A widh: 0,005190 cmig

D-H Desorption cumutative volime of pores
between 17.000 A and 3.000.000 A width: 0.005128 cm¥ip

‘Adsorpton average pore diameter (4VIA by BET): 62908 A
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Fie: CUsersitindows 1000wniosdsichar-sop-masunsmp.

‘Summary Report

Surtace Area
Singie pointsurtace area st = 0 239606918 14141 mg
BET Surace Area 14831 milg

Langmur Sutace Arex: 66311 mig

Plot extemal sufiace area 18038 miig

UM Advorpon cumuiativs surface are o pores.
betmeen 17000 Aand 3000000 A midfe 12574 mg

BJH Descrgion curmuillie surace ares of porss
‘betmeen 17.000 A and 3,000 000 A mid 12482 miig

OH Adsorpion cumulaive suface area of pores
betmeen 17.000 A and 3.000000 A widé 12356 mig

OH Descrpton curmustive surface ares of pores
batwan 17.000 A and 3,000000 A midy 12177 iy

Pore Volume.
Single point sdsorphon ota pore veume of pores
Teas $uan 403 122 A ik al i = 0950000000 0002333 ey

Singla pointdesorption otal poee v of pores:
eas 1130 402 122 A widh al i+ 0.980000000 0002483 ey

ot micropere vlume: -0 000075 ey
BJH Aduorpon cumulatve wlume of porss
‘betmeen 17000 Aand 3.000000 A widft 0008222 emy
EUH Descrpbon cuemulan vlurme of pores
between 17,000 A and 3,000 000 A wdtt 0005174 i
01 Adscrphon cumuisive veiume of pores
betmeen 17,000 A and 1,000 000 A widfr 0005180 cmiy

O Descrption cumulsive sciume of pores
batmnan 17000 A and 3,000 000 Awidfe 0005128 ey

Pore Size
Adsoroton svecage pore dismeter (44 by BET) 629084
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Summary  Isotherm Tabular Report  |sotherm Linear Plot - BET Tabular Report  BET Transform Plot

[M] micromeritics’
0.5 m"~2/g Alumina ‘ ~—].

Edit

Confirm for TriStar |l Plus 2.03.03 Copy header as tec

TriStar Il 3020 V1.00
Serial #102 Unit1 Port2

Sample: Low Surface Area Alumina \ )
Operator: DW/HEH \ E d it
Submitter: Unit#102
File: C:\Confirm for TriStar Il Plus\data\_alumina.smp
Copy header as text

Started: 2/12/2008 12:53:55 PM Analysis adsorptive: ‘:NI

Completed: 2/12/2008 2:01:04 PM
Reporttime: 5/14/2018 1:15:20 PM
Sample mass: 0.9844 g
Analysis free space: 24.2477 cm®

Analysis bath temp.: 77

Thermal correction: Ng¢

Ambient free space: 8.6716 cm?® Measured
Equilibration interval: 10s

Low pressure dose: None Sample density: 1.000 g/cm?® ¥
Isotherm Tabular Report
Relative Absolute Quantity Elapsed Time Saturation
Pressure (p/p°) Pressure (kPa) Adsorbed (h:min) Pressure (kPa)

(mmoll/g)

6.1.11.2 A9 19NITTBNUNANITIATIZH
TriStar Il Plus 3.03  TriStar Il Plus Version 3.02.04  Page 1
Serial # 868 Unit 1 Port 3
Sample : chan-aoy

Operator :  masun

Submitter :
File : C\Users\Windows 10\Downloads\chan-aoy-masun.smp
Started :  7/2/2565 11:29:51 Analysis adsorptive : N2
Completed : 10/2/2565 7:40:29 Analysis bath temp. @ 77.300 K
Report time : 7/9/2565 15:58:27 Thermal correction :  No

Sample mass :
Analysis free space :
Low pressure dose :

Automatic degas

0.3801 ¢
30.2771 cm?
None

No

Ambient free space :
Equilibration interval ( :

Sample density :

10.6765 cm? Measured
10s
1.000 ¢/cm?3

BET Report
BET surface area : 1.4831 + 0.0160 m?/g
Slope : 64.79817 + 0.69480 ¢/mmol
Y-intercept : 0.98143 + 0.13817 ¢/mmol
C: 67.023948
Qm : 0.01520 mmol/g
Correlation coefficient :  0.9994830

Molecular cross-sectional area : 0.1620 nm?2

46



Relative  Quantity
Adsorbed  1/[Q(p°/p

(p/p°) (mmol/g) - 1)]

Pressure

0.061021846  0.01270 5.11804
0.082538383  0.01392 6.46324
0.106240681  0.01505 7.89725
0.133725700  0.01609 9.59550

0.156794176  0.01689 11.00912
0.184530709  0.01774 12.75318
0.209202280  0.01847 14.32050
0.234179330  0.01914 15.97417
0.259544251  0.01972 17.77593
0.284418210  0.02030 19.57896
0.299698918  0.02070 20.67696

TriStar Il Plus 3.03  TriStar Il Plus Version 3.02.04  Page 1
Serial # 868 Unit 1 Port 3

Sample : chan-aoy
Operator :  masun
Submitter :
File : C\Users\Windows 10\Downloads\chan-aoy-masun.smp
Started : 7/2/2565 11:29:51 Analysis adsorptive : N2
Completed : 10/2/2565 7:40:29 Analysis bath temp. @ 77.300 K
Report time :  7/9/2565 15:58:27 Thermal correction :  No
Sample mass @ 0.3801 ¢ Ambient free space : 10.6765 cm3? Measured
Analysis free space : 30.2771 cm? Equilibration interval | : 10s
Low pressure dose : None Sample density : 1.000 g/cm?
Automatic degas : No

BET Report
BET surface area : 1.4831 + 0.0160 m2/g
Slope : 64.79817 + 0.69480 g/mmol

Y-intercept : 0.98143 + 0.13817 ¢/mmol

ar



Absolute Pressure (kPa)

© _chan-aoy-masun : chan-aoy + _Not Fitted

Correlation coefficient :

Molecular cross-sectional area :

C
Qm

67.023948

0.01520 mmol/g

0.9994830
0.1620 nm?2

BET Surface Area Plot

[
18 e
14 =
s
o
e
i
e
o7
0.00 o 010 015 020 025
Relative Pressure (p/p°)
Isotherm Pressure Composition
—— chan-aoy-masun : chan-aoy : Adsorption —e— chan-aoy-masun : chan-aoy : Desorption
. M"’“‘
05 /
01 l
0.00 005 010 0.15 020 025 035 040

Weight % N2




Quantity Adsorbed

014
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Isotherm Log Absolute Plot
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6.2 mwmgwgmzﬁu micropore 728 CO, (0.35-2 nm) (#11@1 Pore size distribution, 10
§1un15 DFT)

WUN15LAT1EALAsNITITWAAA1ISUDY F981U15091ANUA 0.35-5 wrluluns 9335

AATIERRIRB LU
6.2.1 gunsaildlun1simsies Ae yamtuANgMaiie Refrigerated Liquid Circulator
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50

e vaoLduniiani

6.2.2 unhuanemasdundein Tdluesosniuauanmgll (W1 230 ml, Wasdu 70 ml.)

M39RUANAMUA

[

6.2.3 diAsesnuaNgangil 1eluaTeinTen gl

¥ , i)

nAUNAY, a9

N
LWBLWU, QR




51

6.2.5 S9N TULUTHLATUNO M AUAITEINSUNITHATILH WLUNUNITAIANIATIZNLALITA 1 e
~ & 1 o A= a & v aa P Yy v o =~
fimsasemnungaugll FadinsasannasguliunSeuiesuds Aulusaunsaieon

ANNADINITILATILIAALABATNSAIRD L UT

6.2.5.1 WalUsunsu U7 File —» New Sample —» Replace All... —» Gendiot

Y

alndnssAl —> Load

£8 Tristar I Plus Version 3.04
File Unit1 SmartVacPrep Reports

NewSample  Ctrl+N

Open Ctrl+0

Options  Window  Help

Save As.

File name: *SMP

) Method:  Default
Sample:  000-000
Operator:
Submitter:
3
- Sample tube: | Sample Tube
Mass
o Enter © Cakculate . Add Log Entry
Sample mass: 1.0000 g Empty tube 1]
Sample + tube: E
Density: 1.000 g/em® i
v Replace All..
Type of Data |
OA i collected
©) Manually enterd —
£2 Open Files X
I € > v A DH«data PSU > CO2 v ©  SearchCO2 »
Organize ¥ New folder =~ OO0 0
5 n Tristar Il Plus. Name Mic Description
D PSU-AC Chemical-03 CO2 at Oc P3 PSU-AC Chemica
[ Psu-Ac Physical-02 CO2 at 0c P1 PSU-AC Physical
[ PSuU-AC Physical-03 CO2 at Oc P2 PSU-AC Physical
Save As

| Sample Files

Load

| Cancel




B8 Tristar i Plus Version 3.04
File Unit1

Smart VacPrep

gUTINguieing 1iedn Save as...

Reports Options Window Help

BB NewFile s

[=@T=]

Degas

Analysis Report

Options

Sample tube: | Sample Tube

Mass
O Enter

Sample mass:

© Cakulate
1.0000 g
Sample
Densiy: 1.000 g/em?
Type of Data
© Automatically collected
© Manually entered

Empty

52

‘ £2 Open Files

=]
<« > v 4 0« data > PSU > CO2
tie 1.0000 o Organize ¥ New folder
+ tube 20000 g
> nTriStarIIPIus
1.0000 g

Add Log Entry

Repiace Al |

File name: *SMP
Advanced

(%
g

2N

Y 1

Yoseg19lvl LazmAdn Save

(¢] Search CO2

o e

Name Mic Description

[ Psu-Ac chemical-03 CO2 at Oc P3 PSU-AC Chemicas
D PSU-AC Physical-02 CO2 at Oc P1 PSU-AC Physical

D PSU-AC Physical-03 CO2 at Oc P2 PSU-AC Physical

Sample Files

Load

el Degas Analysis Report
Conditions Conditions Options
-
0 Method: Default ~
-
Sample:  PSU-AC Chemical-03 CO2 at Oc P3
- Operator:
Submitter:
-
4
- Sample tube: | Sample Tul
Mass
S| otntr e
Sample mass: 0.1667 g Method: Defaut
Sample:  PSU-AC Chemical-03 CO2 at 0c P3
Density: 1.000 g/em3 ) .
$ Submiter:
Type of Data -0: 88 soveFie
0 Automatically collected - Sample ibe:  Sample Tube e o
7 « data
© Manually entered He (D :';' Colute
Somple mass: 01667 g 1.0000 Organize ¥ Newfolder
1.1667
Comments: Densty: 1000 glem? T £3 istar 1 Plus
Type of Data
© Automatically collcted
Sample File ‘Manualy entered
‘Comments:
. #dd Log Entry
. Replace AL
Save As File name: | TEEEER
Save s type: Sample Files
~ ide Folders

X
U+ CO2 v © Search CO2 »
Nome Mic Description
[ psu-Ac chemical-03 cO2 at 0c P3 PSU-AC Chemical-03

[ psu-AC Physical-02 02 at 0c P1

[ Psu-Ac Physical-03 02 at 0c P2
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6.2.9 ANNLHANNANTIATIZI

B3 Teistar 11 Plus Version 3.04 - [GATrStar I} Phus\data\PSU\CO2\PSU-AC Physical-03 CO2 at Oc P2SMP |
[ Fle Unit1 SmartVecPrep Reports Options Window Help

-

Quantity Adsorbed (mmolig)

oo

o010

g
§

Isotherm

A

0015
Relative Pressure (pip*)

0020

0025

Quantity Adsorbed (mmolig)

g

Cose

Relstive Pressure (p/p*)

@131309e Pore size distribution glAv1naun1s DFT

B8 istar it Plus Version 3.04 - [GATriStar I Phus\Gata\PSU\CO2\PSU-AC Physical-03 CO2 at Oc P2SMP |
[ File Unit1 SmartVocPrep Reports Options Window Help

PotVoume:  -03104 cmd

Single poirt adsorption
total pore volume: 0208498 cmg
at rolative pressure: 0.000037968
poce width. —

Single poirt desorption
total pore volume: 0208498 cmg
o rolative pressure: 0030037963
Maimum pore width: —

Single poirt suface area: -
atrelative pressure. Select s prassure.

Isotherm

y

Quantity Adsorbed (mmolig)
\i
\
\

§
§

0015
Roelative Pressure (p/p’)

Isotherm

!
t
8
3

L

0020

0025

Quantity Adsorbed (mmolig)

Sample mass: 01708 g
Non-dealty factor:  0.0000000

© dsorpton poit prandT..

bint desorption
B pore volume: 0208498 cm'g
Jatve prossure: 0030037968
Jum pore widh —

It surtace area: —

T T
00001 00005 0001
Relative Pressure (p/p°)

Cose

0005




ANNlAa1n DFT Pore size

B3 Tristar 1 Plus Version 3.04 - [GATriStar Il Phus\data\PSU\CO2\PSU-AC Physical-03 CO2 at Oc P2.SMP ]
8 Fle Unit1 SmartVacPrep Reports Options Window Help

Quantity Adsorbed (mmollg)

Cumulative Pore Volume vs. Pore Width

——  PSU-AC Prysicat03 CO2 atc P2 PSU-AC Physicat Cumulatre Volume

— hysical-03 CO2 at Oc P2 - PSU-AC Phy aVidW Volume
5 015
3 oo
3
¢
2 oos

000 T T T
45 50 55 60 65 70 75 80 85 90 95 10
Pore Width (A)
Goodness of Fit vs. Regularization
16 of 16 points calculated
—@~ RMS Error of Fit (mmoVg) o
005
£
& oo
L]
% o003
2
E 002
10 o 10 8 10" ID'J 10'2 N‘l" ln‘, 1\7‘
Regularization
- Gose

7. NSTYNUNANITIATIZH

OFT Pore Sze

oFT
Geomety: sk

€02 - DFT Model

Regusrizaton:  0,10000

020000

Version 2 decomoiuton

hysical-02

2 CO2 t 0c P2 : Adsorption
C Physical-02

2 81 0c P2 model ft

001
Relative Pressure (p/p”)

Nan15ATINle annsathAsenueendu 3 JULuy Ae pdf, Excel, TXT

B3 Tristar 1 Plus Version 3,04 - [Reports - GATriStar Il P..\PSU-AC Physical-03 CO2 at Oc P2SMP]
[ File Unit1 SmartVacPrep Reports Options Window Help
< summary x\ Isotherm Tabular Report

28

TriStar Il Plus 304

| sotherm Linear Plot x‘mmugm

[Mi micromeritics®

TriStar Il Plus Version 30204
Serial #868 Unit 1 Port2

Page 1

Sample: PSU-AC Physical-02 CO2 st 0c P2
Operator:

Temkin
qalpha/Om: 1878860 ¢ 0.077686 kJimal (mmolig)

A 0.3454 £ 00772 kPa

| Isotherm Linear Absolute Piot

Volume in Pores < 437A 0.00000 cm¥lg

Total Volume in Pores. <= 10864 0.16788 cmig

Area in Pores. > 1066 A 368,632 g

Total Area in Pores >= 437A 856413 mg
Horvath-Kawazoe

Maximum pore volume at p/p* = 0.030037968: 0 208498 cr'lg

Median pore widih: 4088 A

Dubinin-Astakhov
Micropore surface area: 877.0078 miig

Limiting micropore volume: 0.347438 cmig

MP-Method
Cumulative surface area of pores between
29982 A and 29982 A hydraulic radius: 0.0000 mig

Cumlative pore volume of pores between
29382 A and 2 9982 A hydraulic radius: 0.000000 cm’g

Average pore hydraulic radius (V/A): 0.0000 A

S|

x|mnn|.ogmm

| Isotherm Pressure Compasition

* | Horvath-Kawazoe Report

54




ABY19IILIUATILUU Excel

P search

File  Home Insert Page layout Formulas Data Review View Automate Help

L c‘;_ vial - B BwepTen (General ] &l [‘i‘z @ &= B é:l;ujium - é? /O
Paste p B I U-HEH~ oA EMegesccemer + EZ- % 2 G 8 F;:;;Lm;‘ e ,,;:5' et Defete Fost © Clear~ e
cipborrd 15 Font 5 signment & rarmbar 5 stys cels Eaiing aagins
Al v i I
A B | ¢ | o | E Fl e | W [0 |9 |k [ v | M | N | 0o | P | a ] s T u

1 1 |
2 [Tristar 11 F Tristar 1| F Page 1 Trisitar 1l £ TriStar 11 £ Page 1 Tristar 1l £ TriStar 11 £ Page 1 |
3 Serial # 888 Unit 1 Port 3 Serial # 888 Unit 1 Port 3 Serial # 868 Unit 1 Port 3 |
A I
5 I
6 |Sample  PSU-AC Chemical-03 CO2 at Oc P3 Sample.  PSU-AC Chemical-03 CO2 at Oc P3 Sample:  PSU-AC Chemical-03 CO2 at Oc |
7 |Oparator. Operator. Operator. |
& | Submiter Submitter Submiter i
9 |File: C \Wsers'win10\Deskiop\Customer Resultsit File: C-\Wsers'win 10\Deskiop\Customer Resultsit File: C:Wsers'win10\Deskiop\Custom |
10 |
11 i
12 |Started:  S/3/2567 1Analysis a CO2 Started.  5/3/2567 1 Analysis a COZ Started.  5/3/2567 1 Analysis a COZ |

Completed 6/3/2567 C Analysis b 0.000 °C |
Report tim 11/3/2567 Thermal ci No |
Sample mc 01667 g Ambient fr 8 2035 cm |
Anslysis fr 9.8128 cm Equilibratic 10 5 |
Lowpress Nane  Sample de 1.000 g/en |
Automatic No

13 | Compleled 6/3/2567 C Analysis b 0.000 °C

14 |Report ime 11/3/2567 Thermal cc No

15 |Sample mc0.1667 g Ambient fr 9 2035 cm* Measurec
16 | Analysis ir 98128 cm Equilbrali 105

17 |Low press:None  Sample de 1.000 g/em?

18 | Automatic. No

I

I

I

I

I

I

I

I

I

I

I

I

Completed 6/3/2567 C Analysis b 0.000 °C I
Report tim 11/32567 Thermal ci No I
Sampla mé 0 1667 g Ambient fr 9 2035 cm? Maasurex |
Analysis fr 9.8128 cm Equilibratic 10 s I
Low press:None  Sample de 1.000 g/lem® I
Automatic No I
I

I

I

I

I

I

I

I

I

I

I

I

Isotherm Linear Piat

I
I
I
I
I
I
I
I
Isctherm Tabular Report |
I

26 | Summary Report

I

PSU-AC Chemical-0¢ PSU-AC Chemical0:% |

Ralative Pi Quantity A Relative Pr Quantity A |
+ e—

Retative P1 Absolute P Quaniity A Elapsed Ti Saturation
26559

30 | Surtace Araa 0.000187 4974179 0646097 01:17

< > Sheet1 +

Rasdy B Accsssiey Uramaisble

$198193189UANUY pdf

[Mj micromeritics’

TriStar Il Plus Version 3.02.04
Serial # 868 Unit1 Port3

TriStar Il Plus 3.02

Tristar Ii F TriStar 1l F Page 1
Serial # 868 Unit 1 Port3

Operator
Submiter:

|
|
|
I
|
Sample.  PSU-AC Chemical-03 CO2 at Oc|
|
|
File CWsersiwin10\Desklop\Gustom |

|

|

|

Started.  5/3/2567 1Analysis a COZ
Compleled 5732567 C Analysis b 0.000°C |
Report tim 11/3/2567 Thermal cc No. I
Sample me0 1667 g Ambient fr 0 2035 o |
Analysis Ir 9.8128 cm Equilloratic 10 s 1
Low pressiNone  Sample de 1,000 g/en |
Automatic Mo |

1
1
I
|
1
I
|
Isctherm Log Pict |
I

|
PSU-AC Chemical-02 PSU-AC Chemical-0 |
Relativa P1 Quantity A Relativa Pt Quantity A |

O Comments

TriStar Il £ Tn
Se

Sample  PS
Operator
Submittar
Fils c

Started: 67
Completed B/
Regort tim 11
Sample mé 0.

Analysis Ir9.1
Low press e
Automatic Nc

Isatherm Line

PSU-AC Che.
Absalute F QL ¥
»

- e ——n

Page 1 0of 46

Sample: PSU-AC Chemical-03 CO2 at Oc P3
Operator:
Submitter:
File: C:\U: in10\D« p Results\SKRU\PSU-AC Chemical-03 CO2 at Oc P3.SMP
Started:  5/3/2567 12:25:40 Analysis adsorptive:  CO2
Completed:  6/3/2567 0:37:07 Analysis bath temp.:  0.000 °C
Reporttime:  11/3/2567 16:39:03 Thermal correction: No
Sample mass:  0.1667 g Ambient free space:  9.2035 cm® Measured
Analysis free space:  9.8128 cm® Equilibration interval:  10s
Low pressure dose: ~ None Sample density: ~ 1.000 g/cm?

Automatic degas: No

Summary Report

Surface Area
Langmuir Surface Area:  312.1840 m?/g
Pore Volume
Single point adsorption total pore volume of pores

less than --- width at P/Po = 0.030101726: 0.095293 cm/g
Single point desorption total pore volume of pores
less than - width at P/Po = 0.030101726: 0.095293 cm¥/g
Pore Size
A ption ge pore (4ViA by L ir): 1.2210 nm
D i ge pore (4V/IA by L ir): 1.2210 nm
Freundlich

Qm-C: 0.6651 £ 0.0515 cm¥g STP

55



AIDYNNIIYNUANMUY TXT

E PSU-AC Physical-03 CO2 at 0c P2 X ar

File Edit  View

56

Tristar II Plus 3.e4 Tristar II Plus Version 3.02.04 Page 1
Serial # 868 Unit 1 Port 2
Sample: PSU-AC Physical-@2 02 at ec P2
Operator:
Submitter:
File: G:\Tristar II Plus\data\PSU\CO2\PSU-AC Physical-@3 €02 at @c P2.SMP
Started: 5/3/2567 12:25:40 Analysis adsorptive: co2
Completed: 6/3/2567 ©:37:07 Analysis bath temp.: 273.150@ K
Report time: 14/3/2567 17:12:46 Thermal correction: No
Sample mass: 9.1708 g Ambient free space: 9.6445 cm?® Measured
Analysis free space: 10.3040 cm? Port volume: -9.3104 cm?
Equilibration interval: 10 s Low pressure dose: None
Sample density: 1.000 g/cm? Automatic degas: No

Summary Report

Surface Area

Langmuir Surface Area: 838.7587 m?/g

Pore Volume

Single point adsorption total pore volume of pores

less than --- width at p/p°® = @.@30037968:

Single point desorption total pore volume of pores

less than --- width at p/p°® = @.@3@037968:

Pore Size

9.208498 cm3/g

9.208498 cm3/g
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Umitindeeng

1. mtdnvaeaiuan + NI = s n3u

2. U witindiegeliTosn 1 0.2 NFU = s 3y

3. dmtnvaenilal + 0819 + WIMTARIBEN = e, 34 (Neu degas )

4. dwinuaealan + INE8 + UMTNATBEN = i N3y (¥4 degas )

o R a
UVUNNIYASLYANTT degas

1. 5w degas LIAN .o Uu.
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3. QUOHTY degas ... 9
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