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Appendix I: Calculation of the Percentage of Hydrogenation

424.1

A = area of -CH and CHjz 7/ = 4

B=area of C=C om————— -
V. Y]

Figure AI-A: 'H- ' R spectrun
(HCPIP)

/0 | ydro ated cis-1,4-polyisoprene

AULINENTNYINT

From Equation2.

PANFUNRITNGNY

From HCPIP spectrum

424.1-(7x1) _
4241+ (3x1)

Yhydrogenation = 100

Therefore,

Y%hydrogenation =97.7
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Appendix II: The Overall Compositions of STR 5L and NRL

Table AII-A: The Properties of Standard Thai Rubber (PechSiam Technotrade;
2003)

Parameter STR 5L
Dirt (max) %wt 0.04

Ash (max) %wt 0.40
Nitrogen (max) %owt 0.60
Volatile Matter (max) 0.8
Initial Plasticity (min) 35
Plasticity Retention IndexPR 60
Color Lovibond (max) 6.0
Mooney Viscosity NA
Table AII-B: The Pro : tiés ¢ :: ‘ural,Rubbe 2x (PechSiam Technotrade;
2003) ke [i7]

Parameter NRL
Dry rubber content (min 60%
Total solid content (min) 61.5
Volatile Fatty Acid Number; 7 0.0250 — 0.20
Ammonia (High) . -+— K 5% wiw
Mechanical Stability 6501200
Color .'Zl‘ ) nite

ﬂUEJ’J‘V]EWlﬁWEJ’]ﬂ‘i
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Appendix III: Derivation of the Expression from the Proposed Kinetic Model

A) Derivation of the expression from the preposed mechanism for CPIP

nydrogenation catalyzed by Ru(CH=CH(Ph))Cl(CO)(PCys3),.

CH=CH(Ph)

ethyl benzene

W CH-CH
(hydrogenated pol -)

Ru(H,)HCI(CO)(C=C)(PG¥5) L2

J’& Ru(H2)HCI(CO)(PCys)

- Q‘f. A 7

ANNNC C QVaVaVe

AUYANINTNYINT

Using th&! steady state assulz;ptlon for rcactlon 1nterme es, the following

eth@m 1 ﬁﬁﬂﬁw W’ﬁ]ﬂbwyad'}ﬂﬁte determining

step accqr

_ [RuH(H,)CI(CO)(PCy,)] —
[RuHCI(CO)(PCy )][H, ]

2

[RuH(H,)CI(CO)(PCy,)]
K,[H,]

[RuHCI(CO)(PCy,)]= (Al)
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_ [RuHCI(CO)(PCy,)][PCy, ]
[RuHCI(CO)(PCy, ), ] -

1

[RuH(H,)CCO)(PCy, NIPCy; ]
KK, [H,]

[RuHCI(CO)(PCy,), = (A2)

A material balance on the ruthenium charged to the system yields;

[Ru], = [RuHCI(CO)(PCy,),]+ [RuHCI(CO)(PCy,)]
+ [RuH(H, )CI(CC (A3)

\/7

]
[Ru] A (A4)
' K,[H,]
Rearranging (A4) yi
(AS5)
\ -_,- : I : 2 SH " H, (A6)
ST G K P, +[PCy,]
where Ky is the H', vy’ b ‘5 obenzene.
Given that the rate ~v; "'\ld
'| ]
AL i Ran@, cygoy@Cy,c=C) (A7)

The relationshi OH:%Jydrogenag(')J lee to IJ ogejrgngondmons may be derived

by the subst1tut10n of equation (A6)finto (A7)

M mmuma]w Ay

K,+K K,P, +[PCy,]

(A8)



138

B) Derivation of the expression from the proposed mechanism for NR

hydrogenation catalyzed by Ru(CH=CH(Ph))CI(CO)(PCys3),.

CH=CH(Ph)

RuCI(CO)(PCys),

+H, ethyl benzene

v CH-CH

(hydrogenated polymer . o '
1y \1 G ' I - RuHCI(CO)(PCya)

Ru(H,)HCI(CO)(C=C)(R&Y

krds-
N C=C

Using the steady, i ermediates, the following

equilibria define the 5l centrations of each may be refated to the rate determining

“°‘”°°°“““gﬁ:uzi’ ANYNTNYINT

_[RuH(H, )&(CO)(PCY;;)] ¢
qu UAIAINAY

[RuH(H,)CI(CO)(PCy,)]

[RuHCI(CO)(PCy,)]= ETh

(B1)
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_ [RuHCI(CO)(PCy,)][PCy;]

' [RuHCI(CO)(PCy,),] g
[RUHCI(CO)(PCy, ), ]= RuHH, )CIL(CI:(O;SC]YB)] [PCy.l (B2)
_ [I-RuHCI(CO)(PCy,)]
* [RuHCI(CO)(PCy,)][I]
[I-RuHCI(CO)(PCy, )]~ —2 S5 £ 2 Fo (B3)
A material balance on th : (@em yields
[Ru], = [RuHCI(CO)(PC ARHOCOYPCT; 1 RuHCI(CO)(PCy,)]
+ [Ru(H,)HC \ -\ (B4)
Which, using equationg '
[Rul, = [Rub(H, @O Payia s b S A +,<ng]]] (B5)
Rearranging (BY) yields;
[RuH(H, )CKCO)(PCy, )|z —————2=22t L1, (B6)
y‘ _|;ATd KK, (1]
[RuH(H, )CI(C )(PCys)]— KK Ko P, *[PL}’ K] (B7)
where Ky is thﬂluﬂq Il a ng neﬂ’lkﬂ' Enzene
Given
TRTNINT WARTINYIA Y
EE oy RutCICONPCy i) (BS)

The relationship of the hydrogenation rate to the operating conditions may be derived
by the substitution of equation (B7) into (BS).

B d[C:C] — krdsKlK2KHPHl [Ru]T
dt K KKK P, +H[PCy, HK K[

(B9)
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