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constant for a t least 50% of complete reaction. 
The surface reaction could be catalyzed by rinsing 
the cold clay reaction tube with concentrated sul­
furic acid and heating until no more sulfur trioxide 
was evolved at the temperature of use. In a 
treated tube the heterogeneous reaction rate for 
carbon monoxide/nitric oxide ratios of from one 
to four could be expressed by the equation moles 
COs/sec. = 85 e - 3 8 ' 9 0 ° / f i r . In an untreated clay 
tube, the constant reaction velocity at 1317° was 
only one-third as great as that observed in the 
treated tube. At 1380° and at higher tempera­
tures, acceptable third order constants were ob­
tained and an acid treated and untreated tube 
gave the same results. 

The values of the observed reaction constant 
were calculated from the equation 
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where 
t = residence time of the gas in the heated 

zone 
(CO0), (NO0) = initial moles/liter of CO, NO at the tem­

perature and pressure of the reaction 
tube 

(CO2) = moles/liter of CO2 formed in time /. 

The data obtained are collected in Table I. 
In each case, k (calcd.) is obtained from k = 2 X 
10io 0-49,600/Rr s e c . - i mole-2 liter2. 

Initial moles/liter 
X 10» 

NO CO N1 

0.93 2.33 

2.08 5.18 

2.91 4.36 

3.01 3.51 

1.28 5.49 

2.28 4.49 

0.80 5.76 

2.85 2.81 

4.70 

0 

0 

0.56 

0 

0 

0 

1.49 

T A B L E I 

COi 
Resi- formed, 
dence moles/ 
time, liter 
sec. X 10' %(obs.) 

1.50 
3.30 
5.25 

• 0.57 
1.21 
1.63 
3.90 
1.48 
2.00 
3.88 
1.67 
2.66 
3.56 
0.82 
1.35 
2.28 
3.80 
1.74 
3.66 
3.84 
6.40 
1.34 
1.48 
2.32 
3.45 
0.73 
1.06 
1.40 
2.99 

0.019 6.7 X 10' 
.035 5.2 
.055 6.8 
.076 5.9 
.17 5.6 
.20 6.5 
.37 5.3 
.37 7.9 X 10' 
.43 6.9 
.68 6.6 

4.62 12.3 X 10' 
.606 9.7 
.804 10.6 
.129 17.9 X 10' 
.23 22.4 
.333 21.4 
.422 18.3 
.62 21.7 
.97 21.2 
.99 21.1 

1.16 19.4 
0.13 31.6 X 10' 

.138 31.0 

.19 29.8 

.238 27.0 

.49 27.3 

.73 34.0 

.89 35.4 
1.22 32.0 

fcfcalcd.) 

6.0 X 10' 

10.7 X 10' 

19.9 X 10' 

29.7 X 10' 

Temp. 
0C. 

1383 

1450 

1527 

1581 

Acetylation of Alkyl Phenyl Ethers 

B Y ALVIN I. KOSAK 1 AND HOWARD D. HARTOUGH 

It has recently been shown that thiophene and 
furan can be acylated by acid anhydrides and 
acyl halides in the presence of catalytic amounts of 
iodine and hydriodic acids,2 zinc chloride,3 strong 
inorganic oxyacids,4 and silica-metal oxides.5 

The use of these catalysts has been extended to 
the acetylation of alkyl phenyl ethers which, like­
wise, have a reactive hydrogen on the nucleus. 
Anisole, phenetole and o-methoxydiphenyl upon 
reaction with acetic anhydride yielded the cor­
responding methyl ketones para to the ether link­
age ; diphenyl oxide did not react. 

The procedures employed were similar to those 
described in the references cited above. The fol­
lowing catalysts were tested and found to be ef­
fective: zinc chloride, iodine, 96% sulfuric acid, 
dihydroxyfluoboric acid, 85% phosphoric acid and 
Super-Filtrol (an activated montmorillonite clay). 

Phosphoric Acid Catalyst.—A mixture of 108 g. (1 
mole) of anisole, 161 g. (1.5mole) of 95% acetic anhydride, 
and 7 g. of 85% orthophosphoric acid was heated at the 
reflux temperature with stirring for three hours. The 
product was washed with water and dilute sodium car­
bonate solution, dried over activated alumina and dis­
tilled. Sixty-eight grams (45% of theory) of ^-methoxy-
acetophenone boiling at 124° (6 mm.) was collected. The 
2,4-dinitrophenylhydrazone melted at 232-233 °.6 

The semicarbazone melted 197-198°.' 
Silica-Metal Oxide Catalyst.—A mixture of 102 g. 

(0.95 mole) of 95% acetic anhydride, 84.8 g. (0.79 mole) 
of anisole and 15 g. of Super-Filtrol was renuxed with 
stirring for six hours. The product was worked up as in 
the preceding example; yield was 13.5 g. (11.4%) of p-
methoxyacetophenone boiling at 124° (6 mm. ) . 
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Destructive Distillation of Douglas Fir Lignin 

B Y T. L. FLETCHER AND E. E. HARRIS 

T h e d e s t r u c t i v e d i s t i l l a t i on of l ign in f r o m w o o d 
h a s b e e n i n v e s t i g a t e d s p o r a d i c a l l y d u r i n g t h e l a s t 
t h i r t y y e a r s . T h e o n l y s y s t e m a t i c , t h o u g h p a r ­
t i a l , w o r k o n l ign in d i s t i l l a t i on w a s c a r r i e d o u t b y 
Ph i l l i p s a n d G o s s 1 a n d b y B r i d g e r 2 o n c o r n c o b 
a lka l i l i gn in . R e c e n t l y , modi f ied d i s t i l l a t i on of 
w o o d l ign in h a s b e e n r e p o r t e d f r o m G e r m a n y . 3 
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