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3 9848 Hrbe 4ol 59,
£9] A%< runaway reaction®
Tk otuet AMYREE LAV E 3§
2 A% 98 2dL& FTH AHAA ®EA 17
oz A whge o3 HEAHY A& F
7150 Ho gt AFHoZ WSEL ukgo) ¥gH B A4S T
a8 F gloy ARE EFov niEA £30 2FE Wi daAE, &
AR 7 dARAA g A7 271 dEd, gl AP AFdE FHAAT &R
gol g} aziy APz ¥ A& ARC, DSC 59 # v 24 AX&g 8
T Bt olvet 2y ANz HE Y A9 o3, scale-up error, 2181 A
g 2A7F 7 A APAY 5o BAE G A waEkA HHE oj A A
2 Wye FAAHn WS T AAC T8 4L ¥ 5 Uk :
M2 & ol2d BAog v HIgsta, tds e LT & des 4=
2dg AAFE Agd 2de JJEAHSZ Molecular structureo] 7jwt g
group contribution methodol®}, 34179 (Multiple Layer Perceptron)S %3l

ﬂl
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A7), °=1?—1 7HA] TACIEE HEAA dF deE ¥ AT
d5d 4 &2 T EFE 932 Add F &= HIFH AP Hut
of g8d -’?‘- A ‘

2.0 &
24 o= wy

7+ dlEA<Q WY Group Contribution Method:s E29 EA X7 7 &3
& FA sl 71%5 7] (Functional group)ol we} AA s 7} j& bHgoz &

B o g Aitel ddFoz H3 vlug FL 4= H%E& BUY. Jobacke B
2o 40709 715712 E4dY 37 2dg Ags, Constantmou\_ Joback
o] A|tg Wl second order functional group2 7138t th Leex Joback ©]
4ol group BEE AR, ARG 7|HE o] £ WS AANPoY,
diolgl o]l 2~E mdel ggFovt AT, HrY HAE AAHE ARAA Fe
o2, Fojx ggdolga T 33 (Over-fitting) @ A EA Ytz 348 A
Hol i B '

a8y 71€9 group contribution methods¥ & wet &9 HEAH 2
ztolg B 53] peroxide® T3 EFolY, ring FRE 71 AL A
of Aggde] ZA HolAle AL EAY. olEe 7] Jobackol Al€% Raw
dataset®] 40099702 A § ol ¢, Raw datao] ¥38 BAdo] £§ a7} A&
g 40709 715718 WESFA Q7] ez B

e dior FAEHEH A A sdtel sEkg £ AdF Wil Qlth
GAUSSIAN®|Y GAMESS® 22 AZEdol7} oju 483 o 93, group
contribution methodol] Hl3} 333 BFd oFo] 1A, 6-7TH AHAEA
EZT A& 7tedtn, 28R £ Ao Aol Erbsdd.

3. xd4¥g

Preparing datgbgge

dolHZRH 9 gFE 58 E‘é“’”q]’ﬂ 7t F23% AL dolEe A L A
=] g o] t}. DIPPR databasei—rﬂ d FES goldlx, olg FERAOE L’rE}"ﬂ
5z 49 7Is7lE 43 fﬂ°]3“ﬂ°]£—a gdch. F 49 F£v 1400
o7} ol¥, o]l o}jHel Jobackol 400370 e] &S ¥ 3 dlojg ol 7]‘2‘_} s
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Aol v, 2] G859 AT FHo Ego] v T 5 Yt

Y WHeE 53712 FAE 715 7] (functional group)E & 1709 ExZoz w
T 547old, 715 7ldE ER9 733 EAHL wHIE FRI E£¥}E 757
9] occurrence® EAF “interval” WS 757 Y HEE 1
"ordinary” WFE FAEO 9lth [Table 1] 3 W23 The Ideal gas heat
capacity, Enthalpy of formation at 298K, Gibbs Energy of formation at 298K
% DIPPR o X335 18719 &4 %o}, ,

715719 579 2834, AXNHEZAN PFHe o 4 gtEo] Az 7
715719 F7% 283 9 7|9z ulAdEAL mels], Skewness 9
Kurtosis& 123te] dlol€& WA&sx, Fw3 Ao

Table 1. 54702 Y& W4

[ - Ending Group - Middle Group M- Ring Group

-CH; |-SH -COH |[>C< >N- -SO0- |CH: |N

=CH, |-Br -COOH |>C= =N- o-B CH |cOo

=CH |-F =0 =C= -NH- |m-B |-CH [0

=N -Cl -OH -C= -O- p-B >C  |=C

-NH; |-I =S -CHs-  |-S- -Co2- |-C S

-NO. |-phenyl |-H >CH- -CO- |V -N R-C-R
V - MW(&zg) -CH= -S02- ¥+ NH |R-CH-R

* ' 3-branch® 7}% benzene® 7 2 (ordinary variable)
(2}

#+% ° 4-branch& 7}3 benzene ¢ ¥ (ordinary variable)

MLP Architecture
MLP(Multi-Layer Perceptron)< universal approximator24l, @4&#ztel &4
£ REE F9dE 5 &4 FS HYo activation function®Z & ‘tanh’
function(1), combination function® 2+ Linear combination function(2)& A&
A=
e’-e °

g(x)= tanh(a@) = ——— (1)
e te
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MLP A 3}1}2] hidden unit- o th3} activation formulas og (3) 3 7t}

hj=exp[—b2j 2w ymx ) °] (3)

i

h ;:M - estimation tuning constant b i ‘the Vvmber of trials for (lal)error

4. 437 2 E9

A<ty Rd2 DIPPR o) Q& HolEE 7|4o g o4 7149 #&H, 944
4E, AILE 2 o) Z71A AFoluA], A ded, dEZS A d&F
E& o4& + Ut} [Table 2]

Table 2. d& 7H5¥ &4

T 5 |Boiling Point Gy |Gibbs Energy of Formation

P - |[Critical Pressure H . |Enthalpy of Combustion

T - |Critical Temp. H; [|Enthalpy of Formation

V ¢ |Critical Volume H;, |Enthalpy .of Fusion

T ¢ |Flash Point S Entropy

T 7p |Triple Point Temp. Cp |Heat Capacity at Constant Pressure
P p |Triple Point Pressure JAF |Acentric Factor

Ty [Melting Point Z ¢ |Critical Compressibility
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* G Gibbs energy of formation at 298K(J/Kg/mol)
* H ¢ : Enthalpy of formation at 298K(J/Kg/mol)

* T g © normal bbiling point(K)

* V (- critical volume (m3)

Figure 1. Fitness analyses in the estimation of Gf, Hf, Tb, Vc

Table 3. t+ & Wy vl 24

Joback method Lee’s model| New model
Hf(J/Kg/mol) 16.78 5.29 0.91
Gf(J/Kg/mol) 14.39 6.21 097
Tbh(K) 299 1.05 1.24
Tc(K) 4.08 0.99 1.70
THK) 11.07 0.45 1.94
Ve(m3) 6.16 156 0.24
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