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23 AU H—Xy MZEBA T4 VA
AVE—Fy VWD E, T TA L TERAELZITO VA MBFIHTE 5, BAHR 7 E O H 725
BETO VA MIBEL HD, THMNBFE] REOF—U— R TREBELTALDLE LD, TROHICHEHS
NTWLT BT T KON, 28RO kP LT n s I I 7] OHFFERO THAHE ] o
TREICEL L CWA DT, 2 &N, [Calculator] 7R EDF—T — RTHNTHD L LW,
{bFTHEEDOY A k&2 Pl -k dMartindale's Calculators On-Line Center —4 > 7 A > &
B4 FbBBICINTY, 2OV A MI, YFEROFEMBR LY THRAWEEWEbo T, O
WCHEERLET,
http://www.martindalecenter.com/Calculators.html OV A IR BLEN ST 6, EERAFED A7 B—)L
—Z RI7 o7 LT RFFTC, ROZ EIZoELNOF NG, TENGINEERINGA-Z] ©Z L iX%2EL., 7

Vo7 LET,
MATHEMATICS ~ STATISTICS SCIENCE: A-Z CHEMISTRY
ENGINEERING: A-Z (CLFEOFEHTY)

[ENGINEERING:A-Z| O_X—2i, L OTHFOR—IUNH Y £3TO T, OHF 5, CHEMICAL
ENGINEERING#% 7 U v 7 ¥4 5%, http!//www.martindalecenter.com/Calculators4 5 Che.html Z Z
7Yy 27 LTHRILTY, HBRHLZLDOEBINL T, A T4 VFHELEKRBRL TR,

http://www.pirika.com/chem/index.html  Virtual Material and Process Simulation Center

WYEDT — 2 R0F 0T — 2 W T-WMFRICBE L T, 207 —Z OffifE o, ECAB STy
HHA MIZL 720, BEOYA FEH 0, ELLOITEEOY A L H 5D, WIZRT
[Virtual Material and Process Simulation Center| ™% 1 ~ (Martindale's Calculators On-Line
Center —4 > 74 VtH ICbE#ishTnE+,) 1E, (BFEEORG - BB E LY EEZHE T
HIDDY A FTE, HEHEBO LV EL HNRT WY A R TTO T, 22TV F AT
AL ET, MEEICBE L IR ELDRFRICEHALE T, FT KOV A 227V 7 LTHAEL LI,
http://www.pirika.com/chem/index.html  [Virtual Material and Process Simulation Center]
(FXI%. 'Virtual Material and Process Simulation Center] MD7—2A~X— X0 5[H)
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Home Page
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Pabymer POLYMET: Radical Polvinenzalion RUEZE R Gibbs TV~ HRIE

et JEPTRR E 2 HER T

XFET, /
Chemieal

2-3  Virtual Material and Process Simulation Center @O 75— AL—

o ke sk ko sk sk kosk ke skhokkskkkdkhkdkkkgkdgkdk oo
WEHESE DO A R ~17< £ 912 Thermo Chemical Properties Estimations] #7 Vv 27 LE L x 9,
7B, ZOVA FTHOLATWD BT, WMEOEARIRBEGENRZ VO T, FRRORICE L O TR
T, KRFFEARSCALKBROMTRIC HIEH L TRV,

Mlalecular Oibital Y ou can sunmlate Badical Pohvmenzation, calculate Poabvomer propes
e < MTET propertics.

hlatenal Design

MO - Molecular Orbital

* WE D G BEEE
Chemical Property Estimation
Boiling Point Critical Properties Vapor Pressure
Density Heat of Vaporization Solubility Parameter
Heat Capacity Viscosity Hydrogen Bonding Energy
Heat of Formation Gibbs energy Entropy of Formation
Refractive Index Gibbs

A — bA— VH T OEBI R B ~D Xt A B —Fy NEECHAE L7254, BT 3WILErn 9
FLAMEF LR WGEARDH Y £, HREIDOKR ==V on<BELTH, T ZOEENFRINT
bR o e SN bbb o LEWET, A—Lb =Tz TJAVAT 7L v & GtHE%
L7zl zE) L7z 728 TExE7d,)] #EWV T, InternetExplorer X° Netscape 72 EOWWW 7
FJUYOHFTEESESLZENRHKET, JAVAT 7L v ] &5 9 Dt InternetExplorer X°
Netscape 72 EOWWWT 7 % ETEIK 70 /T ATT, THUREELRWNEWD Z L1,

(1) WWW 77 U¥OHEET, JAVAT 7Ly BRI E D IckhoTnD

(2)  WWW 77 oz JavaVM 23 A>T 720
Internet Explorer D54, (1) THIUL, A =2 — =5 [ERWV]-[A ¥ —% > b4+ 7 v 2 (0)]
[Ex=V74—1% [ (Z8)) ICHRELTIZEN, E20d, A=a— =25V —1D]-[1 v
Y—Fy hA T arOl-lexa 7 =] [RZ7 U7 FO"JAVA 77 Ly "% H%h) [Microsoft
VM O"Java OFFA"] IZERE LT 7E30Y,
Fo, [V—n(Dlslar v —3%y A7 a (0] 554 12 [Microsoft VM| X" [Java] £D %
DORHBT-HRWGAE, [JavaVM] X° [Microsoft VM| #Z D3y Ea—X|ZA VA M—/LT 55
NHVET, ZTHHIZOWVWTIL, http//www.microsoft.com/japan/java/xp.asp°~ 1 7 7 > 7 h
Windows Update http:/windowsupdate.microsoft.com/ % ZM L., XPH® Microsoft VM %A >
A= LTSN, v w47 AT AKX JavaVM ¥ U a— RX—Y (GGh
http://java.sun.com/getjava/download.html¥> ~A4 7 a3 A7 L XD [JavaVM ] %A VA T 53
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TCPE: Thermo Chemical Properties Estimations Chemical Properties Estimations

Thermo Chemical Properties Estimations
Web version can not calculate Aromatic and Halogen compounds.

Our estimation schemes are for carbon number 2-12
(prefer for Gas & Liquid, not solid)

SOUP Group contribution method for properties estimation.

1. Vapor Pressure calculate Vapor Pressure by using Reidel equation.
2. Vapor Pressure caleulate Vapor Pressure

3. Critical Properties calculate Cntical Temperature, Critical Pressure,
Critical Volume.

4. Critical Properties calculate Critical properties by JOBACK

method

. BP calculate Boiling Pomt

. BP calculate Boiling Pomt by JTOBACK method
. Density calculate hiquid density.

o

=

2-4  Therno Chemical Properties Estimationsn ®H-1
Bt OHER OV A b

231 FEAEAEREN, PEUEAERL Gibbs TR F— | ERET L R E—DA L T A VEE

FEAEA Al B AEYEAE AR Gibbs =L ¥ — = o B — 2B L Tid, BEICE#EY L A B, LT
EMFLFTLII THEELTWAOT, 22 TR, e afliceoRkdFEnrLET,
2-4 ORNG | FEHEARE, EAEA K GibbsTvE - YT bt 2R T L7200V A F T2
(2. 9 ®HF.G,S calculate Heat of Formation, Gibbs energy of Formation, and Entropy of Formation

ZERLET, 22 C. HF. G. SiIZ# <1 Heat of Formation (FE¥EARLEL) |, Gibbs Energy (%
YA Gibbs =1/ ¥ —) ,Entropy (FE#tr. hnov'—) TY,

Heat of Formation, Gibbs Energy, Entropy of Formation by JAVA applet
Draw molecule at cyan panel. How to use animationl, animation2
Change atom type or delete atom, mouse down and up at the same atom.

Galc

Clear
Heat af Formation Kl/mal -
Gibbs Enerey of Formation Klimal |
Entropy of Formation Jfmal =1

Cis-, Trans- compounds return average of both.
Hydrogen will be added automatically by program.
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X 2-5 AEIEARLEN, FEYEAERK Gibbs =R /LFX — EWET L hr B —D A T A VR

FEAEAE RN PEUEAE B Gibbs = R V¥ — BT b —04 v T4 VERBEEAHENZ S, KET
FRSNTHEEL EOS Ly MZARYHEEZRD L 7 e X OfEA (C—C—C) 2~ U ATHiX
FI, HEERDHERWIEEIE, BilEA Edanimationl,”> animation2% 27 Vv 7 L CTEDL—E
BRHEXNWNTL X Y, EEICIE, T, 9. KATRRINZEEE LDV v b Oy 223585y
v UATZ Vw7352 T, RVDREONEEZRD, 7V 7 LIEERT7 7 LT 2MMEDKR
FhrE (EYRAE) 7Yy %3 TLEST, TOMBETHESZY 27 LTRIZ vy 7 LT3lHEDR
ZONMNE @Y E) TZ Yy 725 LT, 7aXrn by b RS £, KBIZEHERIA
mEihsd, (FEIX. TVirtual Material and Process Simulation Center] O 7R —A_X—T XV L7=
Bt oflzmrT,)

...........................

c

SN

C

Heat of Formation  —101.761 Kdimal |
Gibbs Enerey of Formation  —14.022383 KJimal |

Entropy of Formation —-27642014 |*-|*"fm':'| ﬂ

X 2-6 Z o X OfEUEA BN, FEUEA R Gibbs — R L¥F—, FEYMET L b o B —FHE

TaRumoNby b EICHT TS, Ny NOFRED [Cale) RE %27V v 73258 BEEARE,
FEYEE R Gibbs TR L F— fEHET L fu B —DA4 T A VEENR R S, K 2-6 DX ITRERNFER
ENET, ARIOSE . EHEA RN -101.761 kd/mol, FE#EA=RY Gibbs T /L ¥ —-14.022383 kd/mol,
FEHET > b1 B'—-276.42014 J/mol TH 5 &\ ) HEFRFER D F RSN D, STERO KR T — & & ki LT
B & T — 5 Tl EEEAREDY-103.85 kd/mol, FEYEAERL Gibbs =R /L ¥ —-23.47 kd/mol, fEHET
h e E—269.91J/mol THHMNE, BEENDRWT ERNbng, i, HMERT — % Off#E - WEET
PN, DT ORRERE L 120 TEEREA RN, AR Gibbs =R /L ¥ — EHETY frbE—DBLZD
RS DO HND ZDOFEDN, ALFBEEOEEOBRFCERIEICEATH L Z En3bhnd,

TasRr O X9 RfafRIbKEUSTHHRETE S, MEWEO—FI L LTRIZ, =&/ —/L{Zo0
TOHERZRLET, Sy b ETHFERH BT a0 2 /W25 L RIEETT R, Kz ik
FRO—OEMBBILBEB TR DLERNH Y £7,

Ta R OFHERKbDoT- L. BiEA TS LT, 2-6 @ [Cale] RZ DO TFIZH5 [Clear] &
ZowT Vw7 LT, ZX ) —VOHEIIBY T, 7RI T LE5&TTLHRIE. KD R¥ U ThH
EnEd,

TH )= NERLy MR, £9, RIEEERERICK 2-7TIRT LT e R afix 9,
ST, RMORBEFEIZ YV v I35 L, 2-7IZ 3L 91T, Ny hOAETIZ CNOS EFRRS
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NEF, 22T, C %, N ER, O MK, S MmaRLET, =¥/ —LEELOT, O%
7V 7 LET, P28ITRT LT DOREDRZD—ONBRICTEZ MDY, =& ) — L5y
FRRLy b BICERENET, (FRIL, Virtual Material and Process Simulation Center] ®7—
A=V X OER LTISHE06%777,)

Calc Calc

Clear Clear
@

SN N,

(o2

clufols| el

Heat of Farmation KJimal hd Heat of Farmation KJimal -
Gibbs Energy of Formation Kdimal = Gibbs Energy of Formation Kdimal =
Entropy of Formation Jimal - Entrepy of Fermation Jimal -
3 1. H_A 3 4. A\
{27 Ty —AEH< A (1) K28 Ty —LaHi<BE (2)

X =By b BT, Nby FOERED [Calc) RZ %27 Y v 735 & BEREAEREL
FEHEA Y Gibbs TR/LF—, HEHET L hu B —DF v T A VEHBEN RS, X 2-6 DX D IS RN ETR
SNFET SRS AEEA R E)N-228.99548 kd/mol  AZ#EA B Gibbs = % /L ¥ —-152.25597 kJ/mol.,
FEHET L h a2 B —-241.16019 J/mol TH 25 & W\ I HERFERN R RSN D, RO TR T — & L bk LT
B & T — 5 TlE, FEMEAREN)N-276.98 kd/mol, FEHEA AL Gibbs = /L ¥ —-174.14 kJ/mol, FEHET
¥ FEE—160.67 J/mol THHMND, BBENDRNI ERDND,

TanRy 2H )= NAD LR UNTHHEAETE D, —flé LTRIZ, T MAZOWTORE
WERLET, Ly M ECHTEH FEE T a0 2/ 5k ERETTN., PRoOREICEH D
—ORFIRFZMAIML, ZNEZMBBICEEWX 7%, RELBHEOEEZ _ERIRZIH2VLERH Y F
7

TH )= LDEEN KD ST b, iR LT, 2-8 @ [Cale) A& D TFIZH 5 [Clear)
KL Z7 )7 LT, TR MOHEICED £,

TR Ly M IR, £9, BIFELRERICK 2-9 IR T L7 e v afixEd,
S5, FRORFEZ7 v 7L, K210 IR TEIICHESRMEET TRy 7 LIdRtE, 95—
DORFIRFNHRORFIIMSAVET, BN IRBEHES )V v o358, 2-11 TR T
Xoiz, Ny FOLETIZ CNOS EFRENET, 22T, C; RH#F, N; EHE, O;#E,. S ;i
WERLET, TR 2EDZDOT, 0227V vr35E, K 212 [TRT X9 R0 i E1,
WIT, ZORBEBZOBOMEEZK2-13D L HIC_HICLTTE M LET,

Calc

\ Clear

c cljols] s

X 2-9 7TERroAHES (1) K2-10 T FoZHEES (2) K2-11 T M o2#i<8s (3)
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calc C\\\ Clear

‘\\ Clear C/

Heat of Formation  -212.87223 KJdimol -
Gibbs Energy of Formation  -142.33011 KJimal -

Entropy of Foermation  -227.82106 Jimal -

X 2-12 7k hrE2fi<Bs (3) X 2-13 7k Fra2f<BEe (3)
CORFEEMBEOROMEZ “EIZT A2, K 2-12 T, HOZDORZLEMEZEOME 7V v /& KT
w7 THE K218 DX ITHEAMN EIZAV ET, T, T MATRY ET,

TERCB ALy RIS, SLy FOERED (Cale) REZ A2 27V v 735 &, FEUEARREL,
YL Gibbs TRV F— AT fu B —DA4 T A VEENR R SN, K2-6 DX O IRERNER
ENFTESRDOEE AEHEARR)-212.87228 kd/mol  ZH#EA K Gibbs = /L ¥ —-142.33011 kJ/mol.
R hm B —-227.52106 J/mol Th 5 & W\ ) HERAERNE R EIND, TEROFER T — & L g LT
D & T — 5 TIL, FEEARENS-248.1 kd/mol, FEHEA AL Gibbs = /L % —-155.39 kd/mol, FEHET
ka2 —200.4 J/mol ThH DN, e DN ERbs,

232 RAEOEEENVAFEDOF T A ViHE
KUEDEEENVEEREGIZEE L Tid, BRICE#EYE(LTAB, TEMHE{LFLITTEE L TW\WD, 45
D 4.1.2 THEOFEMIZOWTHIT 223, 22T, =% ) =V EFIZZDORD T E#7RT,
24 DHFMND, [IEDEIEENBEELZHET H20DH A F~17< 72H1Z, 10. CP calculate Heat
Capacity of gas Z&EIRL 27 U v 7 LET,
http://www.pirika.com/chem/TCPEE/CP/ourCPhtm %7 U v 27 L CHhRERI LY A b~ T F£7,
FHREOFIENT. BB OFEREAE R, fEYEA R Gibbs TRV X —, BT hr Y —DA T A VEHE L
[FIEE 9,
R—ABRX—=U %L BT D E, FTRLOL D RMEEIZ/ Y £9 0T, fifi & FRIZ SV >y MZERIE
DS F£9, (FRIX, [Virtual Material and Process Simulation Center] D7 —A_— 11
AR LG E OB ZRT,)

Heat Capacity of GAS Estimation by JAVA applet
Draw molecule at cyan panel. How to use animationl, animation2
Change atom type or delete atom, mouse down and up at the same atom.
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Calc

Clear

Temperature at

|EEIE .15 | K ﬂ
Heat Capacity of GAS
|_I.n'mn:|l K ﬂ

[ 2-14 7u v ORKOEEENATECDF L T4 3 EH

/ \ Temperature at
c
|:ZE|8.15 |K j

Heat Capacity of GAS

17.07705 | Jimol K |

[ 2-15 7u v ORKOEEENARECDF T4 3 EH

SKIEDEFETNERECIZE L ik, MBEREKE T — 2N OMEIZHOWTLREEE ., MR N
R7T w7 BIcHBEINTRBY, 204V T4 VHEIY VRBERSVOTELL AT L Z & 24t
WLET, X004, 1000CT 89.3  J/molKFREE T,

233 XL (Riedel ) OA > T A VEFH(L)

RETLIIE A O TIRE DA L - TRE SN D EEZRYMEM T3, Bz >V T, 4.2
TEEMCAT 5, 22Tk, A 74 VEREOFEICHOWTHRET 5,

EOWMEEDOA T A4 VEHAETHLEELRTNER VR, OB T, AXUEE, 72<
HIREGHAPR S £, O L L6 ETRHELIEIILETD, WEIZITHEEERHY £5, ZO
RIBEZBZDEV BIENENTTH, LT ENTERLI RV ET, 2FV, BREBEELZBEZ
ToIREE Tk, WA 72 < RIS ZRRIT 2 D ARRIE BAFE L EH A,

HLAEEA T4 VHET DRI, TOWE OS2 B2 IRER TR OB L TRV, B
M ERREE) BN bRngEAE. ZO®RDERESOL T4 VHEEZSBLTTFE,

2-4 OFEMNL, AXEZFHHETH72DDOH A F~T7<72®IZ, 1. Vapor Pressure calculate Vapor
Pressure by using Reidel equationZi®R L £9°, Z 2 TlX, 7 E Tl T 2 %HRERELZFIH L7
Reidel equation A& FIH L 72 &KL DR R AFIEOFIH FEC DN THA L ET,
http://www.pirika.com/chem/TCPEE/VP/Riedelcalc.htm ZAX/EDA > T A L EHHE YA K

AR, BUETOFEREAE R, FEUEA R Gibbs TR /L X — BT frE—DF T A VR E
[T,

R—b_X—=U %S B S & FROX I REMEIZ/ARY 90T, #fiffi & FFEIC Ly MCERYE
DOEEEHE ET,
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(FEIZ. Virtual Material and Process Simulation Center| O —ALX—T L O EH L7235EE OH)

ZRT,)
Riedel equation calculate vapor pressure as follow,

InPyp=A-B/T; +ClnTp+ DTe®

4=-350 B =30 C =420+ ac

D= ©@=00338(375%- «c)
0.215% g+ nFe

“C S 00838 Yy - In Ty

M =-E5+ 26/ Thp +42 In Ty - The

Calc

Clear

Temperature at

|298.15 |K ﬂ

“apor Pressure is

mmHg -

X 2-16 7 r/ XU ORKIEDA T A L EHEB
7N ORI 3TOK 72D T,

Calc

Clear

o
/ \ Temperature at
o C
|EEIE. 15 |p:; j

YWapaor Pressure is

0.9981662 P2 P

X 2-17 T RUORKIEDA T A UEHERER

234 HRREDATA FHE (2)

2:4 OFNG | KRIEEHAET 27200 A F~fT7< 72912, 2. Vapor Pressure calculate Vapor
PressureZ®IR L £7, 2 2 Tlidk, =¥ /) — AV ZFINELIEDOFHEFIEOFR A FIEIZ O T LET,
http://www.pirika.com/chem/TCPEE/VP/ourVP.htm RRIEDA T A4 VEHEY A B

HE BT, BSOS BN, YA R Gibbs T L ¥ — BT fo b —DF T A VEE L
[FRETT,
A==V %N EF A L, FRed X ) ZREEIZ/ARY £ 0T, mBifi & FEEIC Ly MCHEBYE
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OfEE A E £9, (FIL, Virtual Material and Process Simulation Center] O —A_X—T 1Y
ERH L5806 %2 m7,)

Vapor Pressure estimation by JAVA Applet

Draw molecule at cyan panel How to use animation] . anitmation2
Change atom tvpe or delete atom, mouse down and up at the same atom.

Temperature at

EINE K =]

“Yapor Pressure is

X 2-18 X% ) — )L DERKIEDA T A L E

Calc
T Clear
/,f”f Termperature at

|EEIB.15 |}{ ﬂ

Vapor Pressure is
0.01055052865 |GENE -

X219 =X ) —)VORKIEDA T A et EER

235 FEREHDOF T4 R

AV HB—Fy Mk DA T A U FHEEFIH LR ESROHERF T & LT Joback @7 v—7% 5
EERBA LY A SOERFIECO T LET,

BlEE LT, 1—~T % ) — )L ORIETIP,, ERFIRET,, ERAREV.EZRD D HikE R LET,

http://www.pirika.com/chem/TCPEE/CriP/jobackCPhtm FFES EHDOFE Y1 b

[Critical Properties Estimation] (%, & EKOHEHEOER T, HHAGIZ KIS LET,

WD Lo pEmEm»AFEREINET, (FXIE, [Virtual Material and Process Simulation Center| M7 —
LAR—=V L OVFEH LGSO ERT,)
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P:r:ka Critical Properties Estimation by
prareroe JOBACK by JAV A applet

Macintosh

Home Page

GHa [0 aH o
Properties Gz [T CH2RY [T o p om0
Estimation GH [0 CHR o o=¢ [0 o=CR) [0
Polvmer e o 10 oA
cH2 [T NH ’0_ NHIRY o
N0
ular =CH [0 =CHIR)
Orbital % i o [ s e SR
=

MMaterial Desion

Please input functional group number and push calc button.
If molecule contains ring, please select (R) fragment.
4 2-20 FEEFUED AT A L EHE]

B 33T 1—~TF ) — )V OESRIETIP,, BRSFRET,, B EEV.EZ Z D4 74 VR TRO T

HELX I,

#] 1—~T7% 7 =41, 5B LOEER AL TRICRT.

3% 1 CHa(CH)sOH (4 +8&M = 116.20, 1E¥EjHSTy = 176.81°C)

1—~T X ) —=NDyFRAND, BREED 7 V—781X, —CH3=1, —CH,=6, —OH=1 THHD T,

BREZED 7V —7%1,6,1 LR Th=449.96K (i CTIEBP) # AJJEHEIZAT LT, FTOFHEARZ v
[Calc.] 27V w7425 EEEMERL LT, Te,Pe, Ve N EEICF R SN ET,

cHz I oH [T

Properties CHz [F cH2RY [1 o [f o’
Estimation GH i oHm [ o= [0 0GR [
Polvmer - N:EI ||E: R
. cH [0 . NHRY [0
Molecular Orbital H [ =cHR T e
Material Design =0(: E: b = o s® p
Chemical #oH o T v 0 GEN 0
Engineering w b ST GCOOH [0 MNO2 0

B oo 0 SH [
Trouble O T 0 0 oOHphenad

BF ’W K Clear Cale,

Joback Te Estimation 60073333366 K
# meanz Triple bond

Pc Eztimation 20932399117 bars

(R} Ring Fragment

2-21 1—~TH )= VDERMED A T A FH SR

Z DA, Te,=609.78333366 K. P.,=30.932899117 bars. V.=446.6cm3/mol & 720 #2256
EOMFEROBIE 3.3 LIFIF—HLTWDHZ ENbnd,
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23.6 EAEREOA L T A REA
2:4 OIS | AERERSEZFHET 57200V A F~T< 72HIZ, 5. BP calculate Boiling Point % 341
LET, TR, =& /) — a0, BRSO T4 VEHEORAFEICOOTHALET,
http://www.pirika.com/chem/TCPEE/BP/ourBPhtm #E¥#ER S OA4 > T4 VEHEY A |
SRR, AUEIOFEAEAE AR, AEYEA Y Gibbs TRV X — | BT huE—DA4 T A UEE L
AR T,
R—LR_X=V &N EFDE FROL D REHIC/ARY £T 0T, #/iffi & [k Ly MCEME
OEEEHiE £9, (FRIX, [Virtual Material and Process Simulation Center] ®7FR—AX—T 1D
R L7=%6 o R~d,)

Boiling Point Estimation by JAVA applet

Draw molecule at cvan panel. How to use animation], animation2

Change atom type or delete atom, mouse down and up at the same atom.
Calc
Clear
Baoiling Point
K -

[ 2-22 AEHEF S DT T A L E B
TRODO L D RERMARFHAL R ==Y RIZH Y £,

The boiling point is defined as the temperature at which the vapor pressure of a liquid is equal to

the pressure of the atmosphere on the liquid. For pure compounds, the normal boiling point is
defined as the boiling point at one standard atmosphere of pressure on the liquid. If the
pressure on the liquid differs from one atmosphere, the boiling point observed for the compound

differs from that estimated for the pure compound. It can be said molecular size become larger,
boiling point become larger, compare with spherical structure and stick type structure, spherical
structure become lower boiling point. ( because of accessible surface area? ) hydrogen bond make

boiling point raise dramatically Dipole moment(refer to CNDO or QEQ) make boiling point

(maybe) raise Halogen atom make boiling point bring down

...........................

...........................

// Boiling Point
34810458 |I{ ||

4 2-23 =& ) — )V ORERERROA T A U FHERER
TH )= VORERER R DA T A VEHRFE R, 8348.10K Lo 7=y, JIET — X Tik, 351.6K
(785C) TH D, ZOEDEENTSTHILINENL, TREHAWIEEICL D, FIZIE, RIAED
SENEEHT D L) RBATHII R RBE LB OND, WIS, {LFSICR D REWEEL 5
Z DM ERE T D R ORI Z ORKIEEZ AW D HATHIUEL, +oRBE LTV, L
L, MEENESGICAFTERNL I ZMETHNEZ DETHMER D 5,
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http://www.pirika.com/chem/MOE/VS/ourVS.htm
http://www.pirika.com/chem/TCPEE/HB/ourHB.htm
http://www.pirika.com/chem/MOE/MOE.htm

237 BRKROBEEOL T A L FHE

24 ODHFING, WEKDBEEZHET H2ODH A F~fT7< 72912, 7. Density calculate liquid
density. Z#i®IN L £3, ZZTlE, =% /) — W E2BITIRIKOBEEDA T4 VEFEOFHAFIEIZONT
AL 9,
http://www.pirika.com/chem/TCPEE/Den/ourDen.htm IKDEED A T4 L HEY A b

SRR, RUEIOFEREAE AR, AEUEA R Gibbs TRV X — | BT hu b —DA4 T A VEE L
[AIERETT,

R—LRX—=U %D BT D E FREO KD REEIZR Y £3 0T, Aiffi & RIS SV Yy MCHIWE
OS2 = 9, (FXIE. [Virtual Material and Process Simulation Center] DR —AX— 11
R LA O ZRT,)

Density Estimation by JAVA applet

Draw molecule at cyvan panel. How to use animation]. animation?
Change atom tvpe or delete atom, mouse down and up at the same atom.

Calc

Clear

Temperature at

[238. 5 K =]

Density

alcm3 -

4 2-24  WHADEEDF T A
TRLD X 9O REARRLHHA AR — L= RIZH Y £,
Density, ratio of the mass of a substance to its volume, expressed, for example, in units of grams per
cubic centimeter or pounds per cubic foot. The density of a pure substance varies little from sample
to sample and is often considered a characteristic property of the substance. Most substances
undergo expansion when heated and therefore have lower densities at higher temperatures. Many
substances, especially gases, can be compressed into a smaller volume by increasing the pressure
acting on them. For these reasons, the temperature and pressure at which the density of a
substance is measured are usually specified. The density of a gas is often converted mathematically
to what it would be at a standard temperature and pressure (STP). Water is unusual in that it
expands, and thus decreases in density, as it is cooled below 3.98'C (its temperature of maximum
density).

(FXiZ. Virtual Material and Process Simulation Center] D i—AX— XV EH L7355 OH
T ,)
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// Temperature at
Hff [298. 75 K =l

Density

08268735 gicm3 -

X 2-25 =X ) —)VOIRIKOBEEDA T A L HEER
TH ) —IVOIRREEDO A T 4 VEHEAESIL, 298.15K T 0.8268735 & 72 - 7=,

238 HRREEBOA L T A

2:4 DG AR EFET 570DV A h~T7< 72DIZ, 7. Density calculate liquid density.
AEBIRLET, 22Tl =% ) =V EBNEBRO A > T A VEHEOFATIEZ OV TR L,
http://www.pirika.com/chem/TCPEE/Hv/ourHv.htm AREAOA T4 VEHEY A

FHE IR, BUSTOREREAE BN, FEYEA L Gibbs TR VX — T e —DA4 2 T A VAL
[FERTT,

K= _X=U %5 BT A E, TREOL D RBEEIZ/ Y 50T, miffi &[RRI SV > NMZEHIWE
OtEEZ = F9, (FXIX. [Virtual Material and Process Simulation Center] D 7d—AR— 11
R L7256 o2 mrd,)

Estimation of Heat of Vaporization by
JAV A applet

Draw molecule at cyan panel. How to use anmmationl , ammation2
Change atom type or delete atom, mouse down and up at the same atom.

Cale

Clear

Temperature at

[298.15 £ -]

Heat of VWaporization iz

Kdimal |

[ 2-26 FKIEEENDF T A 3B
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PoGale

Clear

G Temperature at

[98.18 K -]

Heat of Wapaorization is

41 52522 | KJfmal - |

X227 =& ) —VORRBEDA T A L FHTRER
TH )= VOKIEEAD T T A EERERIT, 298.15K T 41.52522kJ/mol & 7257,

239 MEOFUTA UHEA

2:4 DHENG | FEAFET 72000 A T 72DIZ, 17. VIS calculate Viscosity & 3R L £
T, ZITIH, =X )V EFNCKEDA T A VEEORAFEIC OV T LT,
http://www.pirika.com/chem/TCPEE/Hv/ourHv.htm $5EDA T A4 EHEY A b

SRR, AUEIOFEREAE AR, AEUEA R Gibbs TRV X — BT hu b —DA4 T A VEHE L
[FAIEETT,

R—L_X—=U %NS BT D E FREO LD REEIZR Y £3 0T, Aiffi & RIS S Ly MCHIWE
D& £9, (FRIX, [Virtual Material and Process Simulation Center] ®7FR—AX—T 1D
R LA O ZRT,)

Estimation of Viscosity by JAVA applet

Draw molecule at cyan panel. How to use animationl , animation2
Change atom type or delete atom, mouse down and up at the same atom.

Calc

Clear

Temperature at

20815 K <]

Wizcosity
cP |
] 2-28 HEFEDA T A L EFH

...........................

...........................

,/, Temperature at

[95.15 K =
YWizcozity
10459565 cP -]

X]2-29 =X ) —)VOREDA T A R R
TH ) —I)VDORSED A T A CERRERIX. 298.15K T 1.0459565 cP & 7r o7,
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cP ITKE DAL TY, FEMIL, KED L ZATHRLET,

2310 BMmEROAL LT A VEHE

2:4 OFND, BMREREZHETH7200Y A h~I7< 72912, 18. THC calculate Thermal
conductivity of LiquidZi&R L £§, Z 2 TlX, =% / =V ZFIIEBMRERD AL T4 VHREORM S
HEIZOWTEB LET,
http://www.pirika.com/chem/TCPEE/THC/ourTHC.htm ZMziEROA LT A L EHE YA b

FHE IR, AUSTOREREAE BN, FEHEA L Gibbs TR VX — T e —DA4 2 T A VAL
[AERTT,

R—LX=U%NH BT A E, TREOL D REEIZ/ Y 50T, miffi & FERIC SV > MZEHYE
DOiEEZ = F£9, (FXIX. [Virtual Material and Process Simulation Center] D7 —AR— 11
ER L7256 of %2 rd,)

Thermal Conductivity of Liquid Estimation by JAVA
Applet

Draw melecule at cyan panel. How to use amumationl, amumation2
Change atom type or delete atom, mouse down and up at the same
atom.

Calc

Clear

Temperature at

206,15 K <]

Thermal Conductivity
of Liguid
W mK ~1
X 2-30 BMREROA T A LFHEG]
Cale

Clear
Ef

//" Temperature at

20515 K -]

Thermal Conductivitsy
af Liguid
01717594 | i mk. |

2-31 X ) —)VOBMRERD A T A 5 EHE R
TH )= NVOBMRERO L T A VEHERERIT, 298.15K T 0.1717894 W/mK & 72 5 7=,
W/mK [ TEMRZEROBALTY, FMT, BAoL ZATHRLET,
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6
(o]
g o
é Lo
A 1-
o 4
< —
2
0.0028 0.003 0.0032 0.0034
/7 [KY
7K Jy=—b5214. 6x+20. 645
>z y=—4473. 9x+18. 35
X J—) Jy=—5032. 8x+20. 955
1-7'm/x /) —)v  y=5641.2x+21. 937
LMo TER A BiXEnNZThRO X 51275,
1-
A 20.645 18.35 20.955 21.937
B -5214.6 -4473.9 -5032.8 ~5641.2

INHDOMEEMEA L, ZNENOHEIZHOWT S0CIZBIT 2AKELFRETLE TORD L IR D,

T P[mmHg] -

50 90.760 90.500 217.198 88.243

http://www.pirika.com/chem/ChemEngE/antoine.htm Antoine B4 RET D4 T4 L FHH

4.2.2 T —HXDOIREIZIT D EKIEDOHER
RRIEEIREDOHET —F 0O RKEEMET 2 HIEE LT, sk 7V 7R« 771 m A
TR CARFLTHDLN, WET —XDRWRICH L TARKIEE R T2 5L LTE, V—TF
/L (Riedel) e w7 « 27 4 —/b (Thek-Stiel) X2 ENH D, 26 TiL., ZOWE OEIE
FE RS AEER ORI B D ARIE A R T 5 WE OREER) B EEREEE KD D HIEIL,
6 ECHT D2, BARATES DI IEHE A O EE R cE, RRUELHETX 5. —fHlE LT,
V—7 Va7,

Riedel equation calculate vapor pressure as follow,
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InPyp=A-B/T;+Cln Ty + D Taé

& =-350 B =-300 O =420+ ac

C=-0 GO=00835{375%8- ac)
0.215%p + InFy

G =

00838 ¥y -InTry
Wi =-35+ 36 Top +42 In Ty - The®

Tec : Critical Temperature Pc : Critical Pressure Thr : boiling Point / Critical Temperature Tr =
measure Temperature / Critical Temperature

V= NKEHWA T4 VHEDOY A b D,
http://www.pirika.com/chem/ChemEngE/antoine.htm Antoine B4 & RET D4 T4 L FtHE

5. MM

5.1 ki

BRI ES A KD 27151, 6 ECTHT 50, EAEEN by ITHEAx oOYtELs R x5, 22
TIE, —BlE L TRIRDREE OHEF TIEIC O\ T 5. KEEE (viscosity) 1%, T EBAZIELLAIC
EEL72D. KESIREOFHBRMGR, EBREN WS OREOHERE, KEICKIFETIENOREBOH
BRI E R EISE RS,

RURDOREEIE ) DR EE REZT 5. IRIROREITIRE O EFICHEWEEIIR T 223, KEIC
BUIDRMOKEITIRED EH L EHITWAT S, KD FEHmTHITF Yy S~ v Ray s
(Chapman-Enskog) B2 LV, KEICBIT D2KEORE n 1Tk L v RDbIND.

VT

2
v

ZIC, nITRIEORE[P], o 1T FOEE[A] MIZREDOS &, TITHEHREK], QX EZER
TV, KRUITEVRDDZENTE S,

A C E

N = 26.69 (3.27)

Q, = T o TTE (3.28)

T _ KT (3.29)
(S

K

== (0.7915 + 0.0693w) T, (3.30)

KXEBIITEBNT, olHELETFTHY, FR6ITRINHMEEH D, £z, X(3.28)D A~F ITE
HTHOLTFOXrcREND.
A=1.16145 B=0.14874, C=0.52487, D=0.77320, E=2.16178, F=2.43787

SARDRE 3o R B E. (B S 2 D ORR72 0 L0 PIT5.) ApacL, BANIOoRIHERIC
XY, KEDOHEZ R TE .
ML RAR T,

né = 4.610T ***° —2.04e°*™ +1.94e % +0.1 (3.31)
KEFES /T HMIELRARTT, < 2054
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CH,
NCH—CH,—OH
cH, ~

f8) Tc=546.6 K. Pc=44.5 atm. vc=274 cm3/mol

Flo, =H =V OWIRIL 78.325C, )T #IL 46.07 Th D, LFMETRO LD TH D,
C H 3 - CH 2 - O H
Tc=521.4 K, Pc=63.2 atm. vc=168 cm3/mol

A =%y MZEDA T4 VEHREZFIA LR EROHER
23 12T AV —Fy bEHWEA U TAVFHEEZRMNLE L, 22 TlE, 6. BRTHOHIE
TITH T REICK LT, AT VHETHROTAE L L I,

http://www.pirika.com/chem/TCPEE/CriP/jobackCP.htm R EHDFHE Y1 b
[Critical Properties Estimation] (X, FRfEHOHR OERTT, FEHAGIZRITRLET,
WD XS REEAFERIINET,

P:rcka  Critical Properties Estimation by
pryeme JOBACK by JAVA applet

Macintosh

Home Page

cHa [0 oH [0
Properties oz [I CH2RY [T o p o®m I
Estimation GH [T CHR i 0=c [0 0=CiR} [0
(BT ciRy o NHZ
Polvmer
cHZ [T NH ,U_ NHIRY [
N[
/ g =CH [0 =GH{R}
ﬁﬁ?m N e T R
] < . S [ | s® [
=C= ’D_

Material Desien

Please input functional group number and push calc button.

If molecule contains ring, please select (R) fragment.

B 33 IR LTe 1=~ % ) — VDR RIE TP, BEFURET., BIYERIV A Z D04 T4 VRHETRD

THEL X I,

] 1—~T7 % =05+, ofEBLOEERAIL TRIORT.

3130 1 CHa(CH)sOH (4 +8&M = 116.20, 1E¥EHSTs = 176.81°C)

1=~T 5 ) =D+ b BERED 7V —78E, —CHz=1, —CH,=6, —OH=1TH LD T,

BREHED 7 —T7#01,6,1 LR Th=449.96K (i TIEBP) # ANEHEICAS LT, TORERS
[Cale.) 227V v 735 EFEMEL LT, Te,P, Ve EHIZR R SNVE T,
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Properties
Estimation

Po er

Molecular Orbatal

Material Desion

Chenucal
Engineering

P

P

P
P

Trouble

60973333368

30932899117

ZO%AE . Te,=609.78333366 K, Pc,=30.932899117 bars, V.=446.6cm3/mol & 72V | fiH 3.3 &1
E—HELTWDZLnbnd,
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