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Figure 1. Reaction mechanism of resol resin
ShAIRE ol WS AAE ARESHA W UE 53er] wiel 9 =ZedAs dE
Rohbgo] sEst x2wdel o o WAty wol 7719 A
= e HxdaE At

ofetZetel O/EH E& H132 Mz 20075



Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 2 2545

2. °| &
SEgrEg Ta7] A6 ohdlel T v el AgHA
- AGHLOM _ ocm,0m(k + k,)[CyH,0H) (1)
ML _ (1100 H,0H)(k, [CH,0H) ~ (k + k)2 HMP) @
MNP _ ([OCH,0 1)k, [C,H;OH) — ks [4-H MP) 3)
df2, thHMP] — [HOCH,OH](k, [2-HMP] — k;[2,6 DHMP]) @
A2 ADHMPL _ (11 0CH, 01k, [2 HMP |+ k 4DHMP | .
5
— & [2,4DHMP])
d[2’4’%tTHMP] — [HOCH,OH) (k2 ,6 DHMP] + k,[2, ADHMP]}  (6)
— 2L — (HOCH,0HY((h + k)| CyH; OH] + (ky + k, ) [2 HMP] o
+ k [A-HMP) + k2 ,6:DHMP) + k [2, 4 DHMP])
o HWERAANG E7] Aol oA QATHAA RSl /1SH HoleE A w
A7) Mgl S RREE T APPYAOL VEAG, 1 Ak
HlolEl 5= SAS 2RI S 7HAaL FolUofA] ki~k/HA 9] HE4r=S Todith

. =~
=wedd 715 dolHE nfgos Fa SR %k —% olgfle] Table 1.9 e}
WA o Relative reaction ratesol] =&l 7|53H & T % vlaskelc).
Table 1. rate constants of addlton reactlon
Mitsuo Higuchi (307T) Ida Poijans Zsavitsas (577C)
Reaction | Freeman model | experiment (407C) Run L Run M
k1l 2.19x107° 2.19x107° 25.5x107° 8.31x10° 25.5x107°
k2 1x107° 1.00x10°° 12.5%107° 4.42x107° 4.29x107°
k3 2.86x107° 2.86x107° 8.67x107° 7.06x107° 21.4x107°
k4 1.25%107° 1.25%10° 2.78x107° 6.65x<107° 6.65x107°
k5 0.95x107° 0.95x10° 22.67x10° 9.08x10°° 9.08x10°°
k6 14.6x10°° 14.6x10° 14.17x107° 19.4x107° 19.4x10°°
k7 1.67x10° 1.67x107° 21.5%10° 13.39x10° 13.39x10°
Relative reaction rates
Zsavitsas — Run L Mitsuo Higuchi (30TC)
Reaction reported calculated reported calculated
k1 14.63x107" 8.31x10° 9.8x107° 8.00x10°°
k2 7.81x107" 4.42x107° 14.3x10° 8.93x107°
k3 13.5x<10°" 7.06x10° 18.3x107° 9.49x10°°
k4 10.21x107" 6.65x107° 32.8x107° 6.63x107°
k5 13.45x107" 9.08x<10° 8.96x107° 27.5x107°
k6 21.34x<107" 19.4x107° 46.3x<107° 36.83x107°
k7 8.43x107" 13.39x107° 17.2x10° 5.34x107°

* Rate constant in L/mol-s
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Table 2. Relative values of the discrepancies
Mitsuo Higuchi (307C) Ida Poijans Zsavitsas (57°C)

phenols |Freeman model| experiment (407C) Run L Run M

phenol 1.00 1.00 1.00 1.00 1.00

2-HMP 0.21 0.19 5.81 0.17 0.13

4-HMP 0.79 0.08 0.09 0.03 0.06

2,4-DHMP 0.26 4.76 0.01 0.02 0.05

2,6-DHMP 6.75 0.03 0.17 0.06 0.09
2,4,6-THMP 0.92 0.27 3.6 4.58 2.27
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