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Table 1. Properties of catalysts for liquid-phase hydrodechlorination of CCly

Metal loading Surface area Acidity (umol of NH;/g) ©

Catalysts (wt%) of support (m% 2) b weak strong
Pd/Mont 2.8° 227 48.2 37.4

Pd/AC 3.0 864 32.7 0.1
Pd/AL,04 5.0 105 63.4 4.9

Pd/Si0,-Al,0; 3.0 511 107.9 5.8

Pt/Mont 25° 227 62.3 447

Pt/AC 3.0 864 - -
Pt/Al,O5 1.0 155 52.3 19.7

Pd/Mont and Pt/Mont were successively prepared from ion exchanged H-montmorillonite with the following
precursors (Bis(acetonitrile)dichloropalladium(Il); (CH3;CN),PdCl, and Bis(aectonitrile)dichloroplatinum(II);

(CH;CN),PtCl,). The others were prepared from wet impregnation with PdCl, and H,PtClg separately.

*Metal content was characterized by ICP-AES (Inductive coupled plasma-atomin emission spectroscopy).
®Surface area of support itself was determined by BET methods.
¢Surface acidity of catalysts was determined by NH; temperature-programmed method.

Table 2. Conversion and product distribution in liquid-phase hydrodechlorination of CCly

Conv. Product distribution Conv. Product distribution
Run # Catalysts of (mole %) of (mole %)
CCl; CHCIly/CH,Clyy ¥/C,Clg | CbHsOH DEE/ AA/EVE/DEC
1 Pd/Mont 43.5 93.3/13/54 17.3 77.4/12.1/88/1.7
2 Pd/AC 47.8 97.2/12/1.6 9.9 30.7/36.7/32.2/0.4
3 Pd/ALO; 40.3 91.0/2.9/6.1 12.2 437/49.0/7.1/0.2
4 Pd/Si0,-ALL,O; | 32.9 90.4/4.7/4.9 17.6 68.4/25.8/53/0.5
5 Pt/Mont 48.4 95.6/0.9/3.5 19.7 71.0/7.6/189/2.5
6 Pt/AC 30.5 98.9/0.6/0.5 5.2 61.6/123/22.4/3.7
7 Pt/Al,O3 12.3 75.5/5.3/19.2 5.3 44.0/512/3.9/0.9
8 Pd metal 22.8 72.8/5.1/22.1 7.4 55.4/25.5/8.6/10.5
9 PdCl, 24.1 90.2/4.7/5.1 9.4 36.7/56.3/3.7/3.3
10 Pd/Mont 36.7 91.9/2.5/5.6 20.0 67.4/14.0/7.4/11.2
11 Pd/AC 55.0 96.1/1.9/2.0 14.3 53.1/19.7/17.8/9.4
12 Pt/Mont 31.4 95.3/1.5/3.2 18.5 68.8/12.4/8.1/10.7
13 Pt/AC 24.3 95.3/2.7/2.0 11.2 57.0/18.3/12.1/12.6

Reaction conditions of Run #1 to Run #9 : T = 323K; P(H,) = 30 bar; CCl;=10 g; C,HsOH = 10 g; internal
standard (n-undecane) = 0.2 g; catalysts=0.1 g; mole ratio of C,HsOH/CCl, = 3.35; Reaction for 12h.

* C,Cl, is the main product in C,H,Cly (x =0 ~ 2)
Run #8 and 9 : Amount of palladium loading is equivalent to the supported 5.0 wt% palladium with 0.1g.
Reaction conditions of Run #10 to Run #13 : Same as Run #1 except for P(H,) = 15 bar; P(O,) = 1 bar.
Notation: DEE=1,1-diethoxyethane (acetal); AA=acetaldehyde; EVE=ethyl vinyl ether; DEC=diethylcarbonate.
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Figure 1. A proposed reaction pathway of synthesis of DEE and DEC during the liquid-phase
hydrodechlorination of CCl,.
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