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kR e 73 gAY A HPAEE vEhds AR2HA, ZFAdGA 9 A Ft7tol
A A3t W Fag F71E DASHE dH9 AT Z Aot Aty EUS
A3 gresdoes Yrm glon, duAos HRANES Aspdels wrH). s
A &3 PoE ASTM D569 Tag ©#4”, ASTM D13109} Tag 7§%+4]%, ASTM D92
o] Cleveland 71941Y, ASTM D93 Pensky-Martens 2 3] 419 ASTM D3278 Setaflash 2 3 4)%,
ASTM D 3828¢] Small Scale Z#H 29 So] glth 3t Yagyuo] 3t UH4) Qsld =
A #Ax7b gt o] 7F&u]l ASTM D93 Pensky-Martens 3|4l oItz o] 3967 o]5}e]
34, g2 Y, $8F, 98 59 AP S F2 AHEED o] X myHY]
o} 7 AT, s GA9 Q1Y 2AHLS F F e 5L Az Uk

E AFoME 7} E2¢ n-Butanol$} n-Propionic Acid®] 7194 &&-&Ad sl
Pensky-Martens 234 FA & o]&3lo sFAHE SAFAL, SHRE ol F&97
Hlo] 4 & side] o3 o247 vlu HAESFAGD. A7, 4L AREE A E Fie
HAsE 712 ARZ AFSLA Y, AN EFEY AP E d5se YHez &
£571& 71

2. B3840 Qs d=
gt3gAA AFHE A4 EREAYL AREL AZT A o) %8 AGideal
soution)?l 79 Raoulte] WHS olgste] ARHS AZHL, w0 ¥-§Amonideal

solution)o] &A= &% =A< (activity coefficient)E A4S F o] & AR5l oo 7}
538t
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913l Le Chatelier Y& o]-&33ich o] ¥ & 2t EF9 E¢a TLFAZ Y

714 Pz FEtolth o484 7§ Raoult] HAH o) o3 FEehd ohga 2ol
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Pi=xin (3)
Hlo] &l A9 P, AAE BAAFA BFEZASF(r)E ol&dloksing  F7¢t

Qe e go BaU
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EFEAY A S dFE7] A A )T @9 FUIY At de AEHE
Antoine¥& o] &3}5it}.

A& Aty AsiMe Fride dg Arest ofve TRAA(IAEA) o
g AN dasich ZuadAd 2slde] EAT u stdArtae F27 Eded A
FEHY Hol ARt A4t o]RXE HHE Bah ZLIAE ZdsdA e Az
HroiAe ol5e &%, ¢, A4 ¥E, BR4/A 59 4TS B dwyon
Ao Are 17]8h 25ToA 7HAdER (volume percent)s} #-9j&-&
(volume fraction)Z A A= 1 glth
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Acido] th3t 7 $oll= Zabetakis'¥7} A A1G A1 AMESEE 2 AL e 2o
LAD=L,25)—7.8x10"*(t—25) ©6)

A71M L{25)= 1718k 25Cell A9 FdagtA ol
Hlo] gl ¢ van Laarg ©] &3t BFEATE AL, oJ4EA 3
AR kg 2o

A Bux o

Iy =Ap( A‘2x1+A21x2) ™
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3-1. A33A R Am

B A¥d Alg¥ A3 Pensky-Martens Closed Cup(ASTM-D93)3x]& AL-&3t4th
B AXE BAY, Test Cup FXE, uvty, 39 FFHE 24 v= 5 9. FAF
' 7M1, A4 A2, AY 237, B8 Foz2 7AEHY glen, Test Cup &
) E9] Test Cup2 &o] 100ml FEoH, AFL AEEZ & FE2 Ho ¢
Test Cup Handle, 254 AT, Test Cup AR 7iH 7] &Fol2 FAH Uk uwt
' o), 2%, 140~1503)/ming Zgste AEr|2 FAH o &9 I8
3} 24 x| (Flame Exposure Device), QB %, 39 A7, 7}4H, 7F& obd dB
2 T4 5o U

B AYdMe ddEFeM gy AMSHI e =TIZEREH Z2ILYAES
o2 319 ch n-Butanol® n-Propionic Acide &4 3HH(iE(LE)F 4] 3] AH99%) 9] Al <
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3-2. AFEH

B do|e] A8 uhHde ASTM-D93(Pensky-Martens Closed Cup) T30 TFo] AH
R

1) Aloke 2tz 4¥stnat g Sdl(mole fraction) 2 EFsHATH

2) Test Cupoll A Z(EFLANE 65mlg 1, Test Cup FHE BE F 2549 Iwr|E
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0024 FFH) - 242 FAGEETLE
#9% # 908 o890l AR L8 R
3) Test CupS 7FEF27] el ¥ 1A A7 F uw/|E 25F3% JdZAs A
4) A EE 140~1503)/minE w¥tEtY 3, 5~6T/minE 713tk
5) g9 2%7F 1T A5 dvit 7i#7] &FolE o] &3t Test Cuptel 2sld&
A2 ANAT EFol HAste 2EF AR gglon, FUdT AFS WEIAIAS
W A5 #AA dAAY AP F& ZHAE HERIUH

_el; il

ATE AR EFEA N U3 AFHE FAs 21 AFEE AAFE
o i‘ﬂé‘}ﬁi"ur B AToAME Ao dolzl 5} o] A Lojr FAHgE ]
o HAEFAAAANE APAEY AP S @A
E o 7oA n-Butanol®} n-Propionic AcidAle] A3d APAE7} o) A&y} vlo|At
2499 44 7hLd o $49 AL (YL JeR] AHET] YA oL dez
7tk 749 Raoultd] HAE AL, vo]FEdQd Aede EFEAFE o/ &3
A&5AE ALE3tHT AEAEY AL nFE A voldEAUR B FFEEAFY
Aike] dasly, o] AL 98] AP PAE7} 9lojof dtrh n-Butanold} n-Propionic
AcidA 9] 7] onrzg &2}2 = DECHEMA 2&'ellx d9om, van Laard] S o] 83te] &%
EAFE AN F A3E S G F3Ah Table 16 A3t Aite] RF 2 EFEZ
o] Antoine 45, FEEeAE VERA AT

r°"

Table 1. Antoine constants and lower explosive limits for n-Butanol and n-Propionic Acid

n-Butanol 7.4768 1362.39 178.77 1.4
n-Propionic acid 7.99064 1929.300 236.430 29

Table 29| M= A7 o]&24(Raoulty] R van Laard])el &3 &g vlusty 1
Bz, A@ gy od&3zte] xtole) AEE ¢r] 93] AAD.(average absolute deviation)
9} A.APE.(average absolute percent error), EE&Hxl, AR AFC)E AL3tY .

n-Butanol+n-Propionic AcidA|ol| A 3} <13}l e] A $o] =, Raoulte] Ao o3 AAitd
3 A3 AAPEE 490%0]a, Ha2% ztol7l 1.98CH, EFHA7) 241C g
3 AL 09002 veERGTh van Laardlo] 93] A4t #t3 A¥zke] AAPE.E 3.38%09]
I, FLE ol 134Co|d, FEHA7} 134C 2831 AL 0942 Jestch mhaka
n-Butanol+n-Propionic AcidA]2] 7 $-olli=, van Laard] 2 AALE Zto] Raoulte] HZ o] o
& Alkd @R XA
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Table 2. Comparison of experimental and calculated lower flash points by Raoult’s law and
van Laar equation for n-butanol(X;)+n-propionic acid(X;) system

0.100 0.000 31 31.83 31.83
0.949 0.051 31 3237 33.87
0.909 0.091 35 3281 34.63
0.698 0.302 38 35.44 37.51
0.507 0.493 40 38.42 40.37
0.296 0.704 46 42.83 44.43
0.107 0.893 49 48.69 49.56
0.000 1.000 50 53.67 53.67
AAPE. - 4.90 3.38
AAD. - 1.98 1.34

£ AT7dA S8 A8 AAT §4EGE HEE o] &7 dESuUL F dAgn
9l e}, n-Butanol+n-Propionic AcidA] ol 4] n-Propionic Acide] ZEH&o] 1o 77§ A¢+E
AArzrs AZzko]l ol Btk o]& n-Propionic Acide] L,(25)9) o] UE A=
Az E

¥oz2 B AFAA AAIG FPEo] AN dFsA AHEEHL e A 7

£A49 A3A dFo] 7HE3te FoBZ FAHY A FH o] &HIE JtiEH.

g

7} E34A ¢ n-Butanol+n-Propionic AcidAo] th3] Pensky-Martens H 2] Zx| &
o] &3 A FAUT A EF 9 MIA(EAE) AT ANARES viw HFESA
o2 Z2E ZEE Ik

1) n-Butanol+n-Propionic AcidAl9] 73-9-= Raoulte] ¥ o} Q&) A4td g3 Adgd

AAPEE 490%°| 1, BFLE Aoj7t 198CE BRI, vo]dd &9 7del o
3} van Laar2]o] 93 A APE.EX 338%0]l1, ok zole 134TE B{h

2) 1A 28 8A EEC A A8t S 2dE M A

3) n-Butanol+n-Propionic AcidAle] <134 g FSFAHMEA €L FLoA HHLES

grzied 7124 482 AFHASG
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