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1. Audnunziily

Jueesfloienianandinienienimuasiaiivesansieeng msgaduvasuiiaifomitud
{7 N1NIEIWVUINGHIU (Pore size distribution) ‘U‘u‘]ﬂLLﬁ"ﬂ%ﬁJ’]ﬂi‘SWiuLLUUﬁiN‘] (Micropore,
mesopore and macropore) LLﬁ”ﬂ’liﬁﬂ%UW’NLﬂH‘UBG’Jﬁ@ MLATRIeRENANNISTBINTISGANIULY
Menm (Physisorption) \ieRnwuiin ﬂ’]iﬂ‘i“m&lﬁl’)"ﬂm‘UU’lﬂLLa”UiﬂJ’]ME‘UE}\‘HW‘EU YDUDIN
3o nsgadunaeil (Chemisorption) mmumammugwqu winlafigwyu a9sdhathatu Zeolite,
Carbon 38 Catalyst 1ludiu v3ofnwinuandiniuedusalfAfenuuy Oxidation, Reduction vi3e
Desorption i@ uiiundaseg iy sandiay vide lelasiau 0TI 3e1 (Catalyst)

2. figunsalusznou fadl

2.1 iwdadiinneinmagaduiimenminam 1 g

2.2 \pfesimmziniagaduiiaaiidnnn 1 indes

2.3 gunsafusznauduaulidind 1 e

2.4 paufinmesmuaunihaulasUssnana Suulising 2 ides

2.5 inesfunt Sunuswaulildng 2 wles

2.5 widpedhsasliifhaunnldiosnda 3 kva $aulishnd 2 wies visvuludn 6
kA Swndladdndn 1 iees

3. swandon Rl
3.1 iedpilemzinmsarduduad wuudalula S 1 edes
3.1.1 aansaldiufwdmsunsveaey Tavanuaiuiin 1y lulnsiou (Np) Sifoy
(He) lalastau (Hy) asusulaeenlad (COy), uazueuluiiy (NH5) 1Tudy
3.1.2 fesldansiveths (Analysis station) Ifethedes 1 981 FdlHinsrevinisgn
FuiBinmenmuazidand
3.1.3 ansoilaseiRuiiad insasensiaogg (Specific surface area) lfgns
fiay 0.01 snarssendy ieldfelulasiou (V)
3.1.4 Hgunsalinanus (Pressure Transducer) 1000 torr $1uruegtion 1 4
3.1.5 dmbhe degassing IudrmusnandnBinseimossdmiuindousioganoy
nshienedt @esegnslunieadentivteusnoenanfuils) finnuaudd
el
3.1.5.1 diYeldetne Swauliidesnin 4 deq
3.1.5.2 gansallsunsunislirmudeuvesgumgiinassseznails
3.1.5.3 ansniianueuldgeaalifioondt 350 ssreaifea
3.1.5.4 fiypdinAmuiiu (Cold trap) dm3u degas S1urusthetion 1 Y
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3.1.6 oS avaend miuTnnuiug b (Saturation vapor pressure, Po)
Jnueeetan 1 gas
3.1.7 ﬁ%uqum_nmmmu rotary oil pump vierladufifieuriviedniy
3.1.8 fyamsrainsziululmsiuionueuleubuliseiuasiinannmsinfoghg
viaBnmeduiiausamueulewiuls
3.1.9 s09¥uUnsAnanm free space/void volume WUURERwSEeY uas uuvly
88 (Hetium free) wiatlourlnonsald
3.1.10 fifosdwivrafimaaaurneg Liteundt 5 701 way awnsaRndaudle
laifornin 7 dos
3.1.11 Sszuundfldlums Wa-Un lemununstiefimdssu uasieieeen
NTTUYU WUL magnetic latching wiou metal o-ring Way metal gasket seal
viouuuduiifieuiviedinda
3.1.12 Smeuzdmiuldfmman (Dewan) 1 Tulssiauman (Liquid No) Aiflranus
Widoandn 2.6 fns sesfunsneapuiaensliulitsant 60 4rlue vide
Anan
3.1.13 gunsavgamsindretndhrnsdnunsiduiilaseuman Tussinens
NAADUFIDENS
3.1.14 figunsnllvianufounuumninn (Furnace) aansalinrussulalitosnin
1100 °C vi3ofini awnsadfudnsnislienusou (Ramp Rate) tdnsoungu
%39 1-50 °C/min w30
3.1.15 dsvuumuudnsnisivavasing (Gas flow control) WUy Mass Flow
Control Valve (MFC) ﬁmmsnﬂ'w@mé'sﬁ'lmﬂwalﬁﬂsamquﬁw 0-50 SCCM
wionTend Snnueerados 1 yn
3.1.16 Gyadmiumsynanuuaymaasuryy pulse titration
3.1.17 figunsadsradufreiiinduannismadeuuuy Chemisorption #e
Thermal Conductivity Detector (TCD)
3.1.19 d@unandmuanisneaeuniaillaegneiss fp Static volumetric
chem|sorptlon L&y Dynamic flow chemlsorpt:on WUy TPR, TPO way TPD
3.1.20 uwmauLwa‘masvmamwmau‘umm%mmamaamﬂwamwnuamaa
3.1.21 IﬁiLLn‘smmﬁmsmmmwamﬁ’miﬂmwuwm (Surface Area) PURFHITY Uy
N1INTHBEIDNAZHTU (Pore Size and Pore Size Distribution) Uanmss
WU (Pore Volume) Tnednedemuvnuiivdaitieg Idetaioensd
3.1.21.1 Adsorption/Desorption isotherm, BET Surface area, Langmuir
Surface area, t method, a-S method, BJH adsorption and
desorption, Dollimore-Heal (DH} method, Dubinin-
Radushkevich (DR) method, Dubinin-Astakhov (DA) method,
Horvath-Kawazoe method, MP method
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3.1.21.2 DFT, NLDFT dwiusegneiidan ansusu #lalas uaz QSDFT
dmiusotheprsusufitiauu Heterogeneous chemistry
3.1.22 eanse3nseyt % dispersion uaw Crystallite size Inug1sdsnsmguints
Fuan weBeneq athation &eil Extrapolation kae Lanemuir
3.1.23 QT,‘USLLﬂiuﬁw%’UﬂﬁiLLﬂnﬁﬂﬁ%’auﬁu #nt38 Deconvolution wag 1
'IﬂsLmsuﬁmw%'auﬁ’uLﬂ?@ﬂﬂﬂlﬁﬁ@ﬂ%’dﬁuﬁ'ﬂﬂiLLnima%uﬁ'uf] wazdl
baseline adjustment, baseline subtraction, curve fitting
3.1.24 anunsauanAaInIsyinauaed luaneyinnisnaasusaendls Wy Anmiusy
Yaainamney (Gas pressure) LLazﬂ%mm‘uaqﬁwsaﬁgn@mﬂﬁ’u w30 AN
IR Uaz gunnd
3.1.25 gunsaldmiumsmaaeumsgadumiglosuivednoustales 1 gn
UsznaudegUnsaided
3.1.25.1 szuulsiannudoudt Manifold
3.1.25.2 yaumdwuiuldveuvaimaseu (Vapor Source)
3.2 WpdiAsIzinsgeduIBanianin wuusalusTR Sy 1 i
3.2.1 snsaldiufiwdmsunsvaaeu Tvanmaneviia wu lulasiau (N) Sifey
(He) fllvu (CHy) uaw Asuaulnenled (CO,) 1Dusiv
3.2.2 fiosldansiiegna (Analysis Station) Iéeehades 2 des Felifinsesinisga
FUTINEATN '
3.2.3 @nnsodnssiuunaidusihuguinanuesngu (Pore size Diameter) 1é
RIDUAGHUYN 0.35 Tl 500 wlutms wianandn '
3.2.4 SRS RLATS I Ta s TFI0ENs (Specific surface area) laneng
Yow 0.01 mauasrensy Wsldfelulnsiau (N,)
3.2.5 ilgunsaliraiasi (Pressure Transducer) aglussuusgnetion 6 i
Usznoume
3.2.5.1 gunsalanunsainmudild 1000 595 (Torr fdnugndss
(Accuracy) Bluannan + 0.119% of full scale wioAnd" athates 2
)
3.2.5.2 gunsalanunsainaudiuld 10 sef (Tor) Srrennugneig
(Accuracy) laluinnan + 0.12% of reading videafinda aghation 2 7
3.2.5.3 gunsalamsadaanuduls 0.1 583 (Torr) feranmgndas
{Accuracy) lisnnndn + 0.15% of reading #Sfindn sthesdas 2/
3.2.6 Iy degassing Wudruusnandwiiaseitat g msursuiioganoy
s viEinaETRRe
3.2.6.1 fupaldseds unbifasndii 4 4oq
3.2.6.2 awnsallsunsunistianudouvegamgiiuasseezinanld
3.2.6.3 ennsaliriouldgeanliaandi 350 esrnuaidos
3.2.6.4 ﬁmﬁnmm%u (Cold trap) & w3y degas F1uiustition 1 4n
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3.2.7 TnavsaviapadmiuinAnusiusneda (Saturation vapor pressure, Po)
TNUDYINUDY 1 989
3.2.8 ﬁ%uqmmﬂmmwu Turbo-molecular drag pump Wee dry diaphragm pump
 vierieduiliisuviwiednin
3.2.9 Iganrninsedululasioudwiumunulsufulssfundiinaannisinfiogs
3.2.10 5995UNIALIM free space/void volume WuURd A wBiden way wuuld
ld&Een (Helium free) viatourlnemsald
3.2.11 o miudafianagauniee litioanin 5 dos
3.2.12 fspuundildlunts 1Wa-Ua fomurunissrefedhssuy uasicimonn
NTFUY UUU magnetic latching w5ay metal o-ring uaz metal gasket seal
vsuiinduiifiguwih viadind ‘
3.2.13 dnauzdmduldfitawan (Dewar) 1wy Tulssiaumen (Liquid No) ﬁﬁm'mq
Taddorndn 2.6 fns seedumsvaaeudaraliuiuliidesnd 60 4alus wie
AN
3.2.14 snunsavganisadegnaduasdmiunsdullasaumm Tussiuns
NARDUMEBENS
3.2.15 Wsunsul3Bnsdunmsanisinsisiiuifg (Surface Area) PUIMFWTY Loy
ANINTEILRUDITUINGWIU (Pore Size and Pore Size Distribution) Usungg
w3 (Pore Volume) Toedradannamnuiiniesaneg Idothaisusie
3.2.15.1 Adsorption/Desorption isotherm, BET Surface area, Langmuir
-Surface area, t method, O-S method, BJH adsorption and
desorption, Dollimore-Heal (DH) method, Dubinin-
Radushkevich (DR) method, Dubinin-Astakhov (DA} method,
Morvath-Kawazoe rhethod, MP rmethod
3.2.15.2 DFT, NLDFT dwushaeeiidant arsuey Flolad uay QSDFT
dmsuiegmiusuiifieniuiiu Heterogeneous chemistry
3.2.16 gunsaldwmtunmsmaasumsgaduinglessive S1nuathaley 1 4n
Usynausegunsaifad '
3.1.16.1 swuulanudeudl Manifold
3.1.16.2 gauidwmSuldvaavaivaday (Vapor Source)

3.3 gunsoilsznaudiuag L g

3.3.1 yamuRugumficng Fluid Circulator asnsaniuaugamailaaaus -5 fa

150 ssAleadingd w3oniend

3.3.2 yaanUssYe N (Sample cell) $1umlaifforndy 9 3u

3.3.3 fuvauidwiuldluvasaussgiedns Swnulitient ¢ fu
3.3.4 gsdreBeiiuAiiadaimng Aluminum oxide S1uauegatian 1 n
3.3.5 &158138¢ Zeolite 91usd DY 1 99




-5-

3.3.6 asinedeilddmiuluasirdammngouses static chemisorption
TIOIUDENYDY 1 U7A
3.3.7 avstnedeilddmiuduansiadamsnaaoudae’s Temperature program
UL NTDY 1 10
3.3.8 fafiuasfiussgiuvouazinmuguusiy (regulator) dwiumsnaasy
KUY Physisorption wa Chemisorption lakn
- 5% latesiau Tu 913neu (5% Hp in Ar) anunwliidaands 1 5

- 5% uenluiiley Tu Buldyy (10% NH; in He) 4qunladaendd 1 6
- 5% pONTLAU W BBeY (5% O, in He) W3p9andaw el

WaENdT 1 64

g ]
=

- lulmsiau (Np) uSams Tasnin 99.999% aqunilideend 164

I3
=

- Blou (He) U3gyid laidndn 99.999% snuauliidienndn 1 44

-lelnsiau (Hy) USams lasndn 99.999% a1uquliiannds 1 5

5

- anfusulaeanlasiiiqya (CO,) Tusin 99.995% dwmlsites
N7 1 04
3.3.9 dufululasieummaualidosndt 30 das wiondeldouasyatny S1uau
atiepe 1 U
3.3.10 Wenandasile Top unsiln vunlitiesndt 75x150x75 (MI19xe19xE)
Ut 2 i
3.4 ponftumeimuaumainulasUssinana Swousesios 2 4
3.4.1 Microprocessor WUU Intel Core i7 #3afinin
3.4.2 wbaeAnudman (RAM) vin DDR4 videfindy fidvunslaidosndt 8 GB
3.4.3 whedniivioya (Hard drive) #ila SATA vi¥efnd vunemuglhitesnty 1
B
3.4.4 Operating Systern: Window 10 #8afini
3.4.5 Jveeiumsldau DVD-RW wSafinn
3.4.6 WADKEAIHA (Monitor) TLIRBENITae 23 1
3.4.7 wnduasAduesn
3.5 ieSesfiuriiawed sdnatles 2 g
3.6 13nsdrsadliihouslsitosnda 3 VA Snausthetion 2 s vipuualitennd 6
kVA $1u3upeetion 1 1ases
3.6.1 Wuwsasdrsaslifinas usuussiuliidelui Avnamasinilidesni
3 KVA/ 3 KW w3adinin
3.6.2 fiszuun1sMeuuy True Ontine Double Conversion Design AUANMS
MIUAIYITZUU Microprocessor
4. gunsafUsznauieios
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4.1 gilensldausdesnwilne Swruoghetias 1 90

4.2 gilonsliaunwdinge Suiuegwtdes 1 ga

4.3 lagumsldny uarduneuntsiile-Uniedas othede s1uauathales 1 40

4.4 lussnumshnsaasMamaaouieismdsindimudermuamidsiny St
Woy 1 9

5. insUsznaunasaountsidaulaednanuiemgubn

5.1 m'samc—ﬁgaLﬂuﬂﬁwﬁmumsausmﬂﬂmwﬁmﬁwLLasﬁmswmaaumsﬁwmwuam,ﬂ?'awé’a
fins snadormusadlssuguan

5.2 nsfnsegunsaisumimsiduvieainuasuazsruu s i ludensldenasuntas

5.3 snllunseusunisldnuseialos 3 Fu

6. Foulviawe
6.1 fusziuguamatinies 3 ¥ uantussedy Tnefuadedwiliaedunisidn
visaltuduindwmiuinuans
6.2 frwazdshudunastdsunasimsihssinuegielon 2 ade ilefuiewd 12 uas
24 yassvpvIanTuUsenu




