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Simulation of Oxidative Degradation Reactions in Hydrocarbons
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1. HREBMW

L, 272 0 L 5 @i ) 2 BEEOBERE 2RI L, ko R IIRRM 4 fefh 92 L CHREREEIZH S .
WA, BIZIZEV (electric vehicle) (2 & 5 E—¥ —HlZ IImE LA RO LN TEY, W= M7 ISEKRT 57

U —Z2ADBLAIEPEEIN TS, BB EREITT 5 L, 7 =2 osFEomB &S R 7 hL,
FEMBEBREEN LR T 2ERE R L. Zo@mBEME, HEBEEE DRAECDRERERY, ToME EHD
(elastohydrodynamics) #Effiskiz 3315 2 MEMEET, T72bbEBEMCEDL Z LB TPHIEND. Lo T, HigOREL
FACSOGIBFE 2 ERAICHMET 5 2 &1%, MieFmaRERLS THT 2 L THEARRTHS. LirL, Mmoo
b BRI, 7/ﬁlvﬁﬁiﬁﬁfﬁ%a@t&)ﬁ&)f%ﬁ%ﬁfﬁé % Z CAMZETIE, PAO (poly-a-olefin) % DiMEH
ERBITBIESIEBEBEO Y I 2 b— 3 U ETY, HFESALEE TRILE.

2. HEFZE
PAO RO L IR THEBRE NG TE RO G I a2 b — 3 /“Cﬂi, FFERACFROSE PG R & 720,
AEY - FAERHOE THRITARETH L. L, (BFEOGORBETDFRIKRTIE RS, HEDORIMEETEZ 5.
FDT=®, FUSZEHERE LaWils 4 3B % @li%%gjﬁ@ﬁ%ﬂi %, % T, FUSEBAER Y —/L RMG
(reaction mechanism generator)? |ZEEINTWHEAT

1% AFM (auto fragment method)® % i L7=. AFM & 1%
REWGFEANSRTZ 7 A0~ (BR) (2810 50T, %

Y
AR EDEICKIETINEEDZ LT, Y al—
va T AT AN E RIBIZHRCE 5 F .} x + 3 x
ETHD.

Figure 1 {2789 &L 912, 1-decene @ 3 ZIRTH S PAO
3.5 (14.4 mm?%s at 40°C) 731D C-CHEAZ UL, fR¥E
12 oA 1 E & R FEE 6 D AREET A 3 I E L
oo BIEmEICIE X &Y OF L ERLE L, ZA5EM Fig. 1 Auto Fragment Method applied to PAO 3.5: three C—C

(X) & (YY) OREOEH Z R, PR A & K bonds are cleaved at the X and Y labeled positions to
Wr iz itg, BIERSY 2 2 b—ya UEATY, &l generate one central C, fragment (X) and three terminal Cs
R ombs b A4 TR L7z, fragments (Y) .

FIGY 2 2 b—va Uk, B0 5T MR &2 BRa L
TPAO BHA~RET. HfiG AT v 7T, ROFIEEZE
7%, DX T A EW % 1 5 TRET 5. @Y Table 1  Elementary Reactions in Hydrocarbon Oxidation [4]
WA 230> X 7 NVEERIBD Y T~ & WA 25
VHLTEY, A SE T AROKEHE FHET 5.

Chain Initiation

A RSN Primary radical formation RH+ O, — R-+HOO-
@it & f—‘t E'Fﬁﬁ)%/)(i( ‘E Y D7V EH L;ﬁf v Peroxide bond cleavage ROOH — RO - +HO-
OWFIZR L TOE@%EMYIRT. Zhizky, FEED Hydroperoxide-mediated RH + R'OOH —

PAO BH& k- To £ E BRI - FFREN/FLND. initiation R-+R'0-+H,0
Chain Propagation
3. ®WRRUSR o Oxygen addition R-+03 = ROO-

Table 1 (TR AL ALRIUSIZONT, AFM & v Alkoxy radical S-cleavage RO- - R'C(=0)H+R"
Ry I alb—rvarEEiL, Hon&lihoE Hydroperoxide 8-cleavage ROOH — RO - +HO-

SR & Fig. 2 1RT. 7272 L, IR 135°C, PAO Hydrogen abstraction ROO - +R'H — ROOH +R/-
3.5 O FVEE 1.7x10%mol/em®, 0. @D E /b i Chain Termination
2.6x107mol/m*L L, O.DFENREITXFIZ—EE Lz, Disproportionation (1) 2RO0- -+ RO +ROH + O,
Figure2 £ ¥, FUSBAME SR L E 10h £TIE, BT Disproportionation (2) 2RO0- = 2RO - +0,

IR LR E & A EBIT, RO Lok Radical combination 2R 2 RR

{£ PAO Wi 12 b KE R R BHARV. Z 0%, Other Reactions

BB LILIS D EE D TOFHEHMITHEY L, Baeyer-Villiger reaction RCOH + RCOOOH — 2RCOOH
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DB IR T HHRE SN TS, 10 h ZiBE 5 & EHRCR Lo B LA RIS 201 HE X R0, BREOE A —
RUCHEIT T2 Z EDBHRCTE 2. ZofRZREI, WA EZHMES L TR LN &0 % Fig. 3 TRT. 28, K
HEEMTH S 135°C TIFAERK LIKIT A2 B4 CTRIICBITT 5729, Fig. 3 OO TEOMIZIIKEEFD T\
W, Figure 3 (a) 1X, SUGKEH 0.2 h 23175 PAO3S ONFELMTHY, YIV 3R /a7 52 L Tio
DT ESAAEHR T2 2B L. Figure 3 (b) 13X, KISHFH 20 h i2B T 20 FEMM T 5. LG D
TTITEE, WD PAO 3.5 A 38 L, @4y 1 &l & ARGy T BN B LA i 23 26 U T oA A3 IR A - 7. Figure 3 (¢)
%, ROGKEM 40 h IZB T 20 T2&0M % RT. BILHIEN S DIZETT D E, DADLEBY b—J@HEL 2D &N

RTEZ. B, BOTEESIIER LT VWD, BRI FESANELICES T~ 7 5 L Tl
nb.

4. #E

ABFFETIE, AFM % VT PAO 3.5 % CoP Wi i & CoRlmlr i ~mEl L, Wih Z & o bgiby I = —va v
EEELE. 72, BohlevIal—ra VR OGBSI T EOMAENE TRIL, FHEHMOFES
DTESAAOT a— MMz a&te b S b 382 R &=, U LEOFEIY, AFM 2 PAO REEHZ XL
D ETAHKEEBMOBIES I 2 —2a VICERTHDL Z ENTBENT.
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Biar Fig. 2 Simulated mole fractions of fragments and oxidation
ARFZE1E, HERE KD A — e 2 L B — products; solid lines: un-oxidized fragments, dashed lines:
% TSUBAME ’4 0 ZFIF LCENE L oxidized fragments; red line: terminal fragment (Cs), yellow

line: central fragment (Ci2), light-blue line: water (H-0).
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Fig. 3 Simulated molecular weight distributions obtained by fragment recombination after PAO 3.5 oxidation:
(a) 0.2 h, (b) 20 h and (c) 40 h of oxidation.
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