Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 2789

A study on hydroxylation of phenol with H20:

Jung-Nam Park, Jun Wang, Han—-Cheol Jeong*, Chul Wee Lee
Advanced Chemical Technologys Division, Korea Research Institute of Chemical
Technology, P. O. Box 107, Yusung, Daejeon 305-600, Korea
* Technical research institute, Aekyung Chemical Company

=

LI - [e}
A, FE, 95, dokEF TUHA 5 vdEHA AREHAL
et gdstel kAT HAL dHa WER

o 2l A st H 34 sHHd kg o wH

d FujE o] &3 HEo ==X WSS W Ao o = E L vk A At
A oherst Fujzh % YA AGEH ded, & ®¥WAdE Zhe= TS(Titanium
silicate) —1, 2 [1,2]1¢ 4% MCM-41 [3], #Ho]l&% EEgAsE (Cu—-Bi—-V-0
complex) [4] Fo] WEAQ Fujo]th. £ mReM= tUdt Cu ¥EZ o] 2ugtd
NaY (Cu—NaY) #Al&etolE FulE A Lsto] dHs A&7 =9 A = ol A

B i
By
el
=
'
oty
k=)
s
1o 1@
N
e
e

kN
>

Hhgol a3k Wl whg 29 =/ AAtksks
sk, XPS, ESR= §3F9 Cu—NaYe| ®kg-Ael thsh &/4ddaE A8kl

ek
e il
W33 A

Bl = Batch2] myb wkg-olm &= 0.0IN HCl 2 E& AH&3Fth

40, 50, 60, 80°C, ®Wk-&2 3AIF FASA L, #lE/E0 vE 1g/0.1g, &vl/Fvl
30ml/0.1g °l¥, #lE/HAikstra vl 1, 2, 302 FPH A

A=

Zuj= 10g NaYol T2 &H(25, 5.0, 10, 100, 500mM) . & Ao A} 8A]7F o] & 3}
H 3 110°Col A Az 3 &7 EA7IE 450°Col A 4A13F A ste] Az

PSS 2 B

L=

-

s

ol

9

FS-7)e] 0.1g9 ZviE ¥S 3 10.6mmold #HES =0 30mle &S wyk wl
Sl wo] AojFHA AA EL7]A 10+E<H 1.20mle] 30% HAts4AE H7tst
3 dAHZAA 37T TAZE ok S A AT A E 2 4-Fluorophenols %+ 242
o] ICIAFe] LC 1200 UV/VIS 7 =7]9F WatersAte] Spherisob 5em ODS2 column©| #
2hel SHIMADZUALS] 44 AzviEd Iz JF E4 et
Al A

A S ohs 2 2o
¥= 7138 (Phenol conversion)

- (e 27)EE-vEe Be T 5E) dse 27]EE

ol
-

o8lEFse 0/Ed S& HEZ Ml2s 20028



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 2790

1 8 & (Selectivity)
CAT+HQ+BQY #%9 &/(H=9 z7]sE-Hs9 g & ¥5)
A E AE % (Product selectivity)
7Hl = (CAT) = CAT +%/(CAT+HQ+BQ9 &%= &)
y

Ul T2 gx o :
F 9t Cu %7} 5.0mME o]&wdtd NaYe 7Hg e
7HE ES FHE60.3%)S Btk dEwE Cu s27F & d
FVelE, S22 F]=, WxF] = o]9 e FAkE (Byproduct) 7F Atid o=

Qoltt, w3k FHE /3 T2 F =2 HE BE ZujoA ok 20 95 & F AU

Table 1. Phenol conversion and selectivity over Cu-NaY with different Cu

concentration
Cu conc. Phenol Selectivity |Product selectivity (%)
(mM) conv.(%) (%) CAT HQ |BQ
2.5 22.4 86.5 59.1 281 |12.8
5.0 25.8 71.3 60.3 30.0 (9.6
10 24.8 77.1 57.8 289 [13.3
100 24.7 78.6 59.5 30.5 |10.0
500 259 72.0 56.3 299 139

Catalyst: Cu-NaY, PhOH/H20.=3(mole ratio), Solvent: 0.01N HCI,
Temp.: 50°C.

Table 2. Reaction temperature dependence on phenol conversion and selectivity

Reaction Phenol Selectivity |Product selectivity (%)

Temp.(°C) | conv.(%) (%) CAT HQ |BQ
40 23.7 88.3 55.2 220 228
50 25.8 71.3 60.3 30.0 9.6
60 33.3 56.0 62.3 319 |59
80 39.6 46.3 58.9 34.7 (6.4

Catalyst: Cu-NaY(bmM), PhOH/H20.=3(mole ratio), Solvent: 0.01N HCIL
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Table 3. Dependency of reactant ratio and solvent on phenol conversion and

selectivity
Phenol/ |Solvent Phenol | Selecti |Product selectivity (%)
H>02 mole conv.(%) | vity CAT HQ |BQ
ratio (%)

1.0 0.0IN HCI| 478 71.5 65.0 30.2 4.9

water 46.8 70.8 65.9 28.4 5.7
2.0 0.01N HCl| 27.1 86.6 60.7 31.1 8.2

water 13.5 78.3 48.6 15.2 36.3
3.0 0.0IN HCI| 258 71.3 60.3 30.0 9.6

water 10.6 779 39.3 9.4 51.3
Catalyst: Cu-NaY(bmM), Temp.: 50°C.
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Figure 1. XPS of Cu-NaY ion-exchanged with different Cu concentrations.
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Figure 2. ESR of Cu-NaY ion-exchanged with different Cu concentration
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