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1 
MINIMIZING SULFUR OXIDATION EN PULPNG 

LIQUOR RECONSTITUTION 

FIELD OF THE INVENTION 
This invention relates to an improved process for 

treating spent-wood pulping liquors which results in the 
reconstitution of the wood pulping liquors with conse 
quent savings in chemicals and in the substantial elimi 
nation of disposal and pollution problems. 

DESCRIPTION OF THE PRIOR ART 
In commonly assigned patent application U.S. Ser. 

No. 149,424 filed June 3, 1971, and now abandoned, 
it has been suggested to reconstitute metal ion-based 
pulping liquors by contacting SO, gas produced by cok 
ing the liquors with water condensed from the coked 
effluent which had been used to wash the coke pro 
duced and mixed with liquid effluent from the coker. 
A portion of the sulfur present in the spent liquor re 

mains in solution in the coker liquid effluent, largely as 
the desired sulfite ion, provided care is taken to ex 
clude air in the processing steps. So readily does oxida 
tion of sulfite to sulfate take place that sodium sulfite 
has long been used as an oxygen scavenger in boiler 
feed water treatment. 
The remainder of the sulfur is present on the coke 

and is only incompletely removed in the washing step 
for sodium recovery. This bound sulfur on the coke 
must be recovered in the form of SO, from the flue gas 
when the coke is burned. Efficient combustion of the 
coke requires that excess combustion air be used, and 
consequently the flue gas may contain up to several 
percent of free oxygen. Absorption of SO2 from this 
oxygen-containing flue gas by the coker liquid effluent 
would result in oxidation to sulfate of a portion of the 
sulfite dissolved in it. Since the sulfate form is inactive 
in subsequent pulping operations, any sulfite oxidized 
to sulfate represents a loss of sulfur to the process. Con 
sequently, it is of benefit to avoid contact between the 
oxygen-containing flue gas and the sulfite-containing 
coker liquid effluent. 

SUMMARY OF THE INVENTION 

Absorption of SO, from the flue gas in condensate 
flashed from the main coker liquid stream avoids the 
undesirable contact of oxygen with the sulfite ion while 
accomplishing the desired purpose of recovering the 
SO, in the flue gas. 
DETAILED DESCRIPTION OF THE INVENTION 
In the physical embodiment of the invention dia 

grammed in the drawing, spent pulping liquor is raised 
to coker operating pressure of 1,000-1,100 psig by 
pump 10 and raised to coker operating temperature, 
450° to 700°F, in the absence of added free oxygen 
under autogenous pressures of about 1,000 to 3,000 
psig in fired heater 11. The partly coked liquor then 
passes to coker hold drum 12 for a period of 1 to 60 
minutes, sufficient to complete the coking reactions 
and to allow the coke formed in these reactions to set 
tle to the bottom of the hold drum. Gases formed in the 
course of the coking reactions are removed overhead 
through line 14. Clear coker liquid effluent is removed 
from the hold drum through line 15 and reduced in 
pressure by passage through throttling valve 16. Actual 
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pressure reduction through valve 16 will be determined 
by the liquid rate requirement of SO, absorber 23, but 
generally will be reduced to around 100 psig or less. 

Flash drum 17 serves to separate remaining liquid 
phase material from the flashed vapor, which passes 
overhead to condenser 18. Gaseous products of the 
coking reactions pass through line 19 to join gases from 
coker hold drum 12 at point 20. Consequently, the 
combined gas stream then passes through line 21, to be 
burned in heater 11 to destroy malodorous sulfur com 
pounds. Condensate from 18 passes through line 22 to 
SO absorber 23. 
Settled coke passes from the bottom of hold drum 12 

to coke dewatering device 24. Liquid separated from 
the coke rejoins the main coker liquid stream through 
line 25 while aheavy coke slurry passes through line 26 
to coke washer 27 for removal of soluble inorganics. 
Washed coke passes to a second coke dewatering de 
vice 28 and then to coke dryer 29. Here residual water 
is evaporated from the coke by hotflue gas from heater 
11. Dried coke passes through line 30, to be burned as 
fuel in heater 11. 
Flue gas exits from coke dryer 29 through line 31 and 

passes to SO, absorber 23. Here SO, is removed by ab 
sorption in condensate from line 22. Flue gas, free of 
SO, is vented through line 32 while SO, solution passes 
through line 33 to coke washer 27. Effluent from 27, 
containing SO, recovered from flue gas and sodium 
washed from the coke, rejoins unvaporized liquid from 
flash drum 17 at point 34. The recombined liquid 
stream, after addition of any make-up chemicals which 
might be required, is then returned to the pulping di 
gesters. 
The practice of the invention leads to a saving of 

from 20 to 100 percent in make-up chemicals. 
To avoid gel-type coke formation where ammonia 

base sulfite liquor is being handled in the present pro 
cess, it is preferred to heat the spent pulping liquor rap 
idly at a rate of 110 to 150°F perminute in the temper 
ature interval of about 350°F to about 550°F. This pre 
ferred feature is disclosed and claimed in our copend 
ing application Ser. No. 149,487, filed June 3, 1971. 
To increase the rate of coking and to carry out such 

coking at a lower temperature, the pH of waste alkaline 
liquors may be lowered to the range of about 7 to about 
3 by adding sulfur dioxide to the waste liquor either as 
free SO, or as an aqueous solution of SO. This pre 
ferred feature is disclosed and claimed in our copend 
ing application Ser. No. 149,425, filed June 3, 1971. 
What we claim is: 
1. In a process for liquid phase coking of spent sul 

fite-based pulping liquors to produce coke, flue gases 
including sulfur dioxide, and an aqueous sulfite 
containing decoked effluent: the steps of: flash vaporiz 
ing a portion of said effluent; condensing said portion 
to form a condensate; immediately contacting said con 
densate with hot oxygen-containingflue gas containing 
sulfur dioxide formed by the drying and burning of said 
coke in excess combination air to form a sulfite solu 
tion thereby avoiding contact between said flue gas and 
said sulfite-containing effluent; and then washing said 
coke with said sulfite solution prior to drying and burn 
ing to remove soluble inorganic salts therefrom 
whereby chemicals are recovered for reconstitution of 
wood pulping liquors, and combining the said solution 
which now contains said salts with the unvaporized por 
tion of said effluent. 
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2. The process of claim 1, wherein said flash vaporiz- ing. 
ing is effected by flowing said decoked effluent to a 4. The process of claim 1, wherein said liquors are 
flashing zone and reducing pressure thereon to about coked by heating at a rate of 110 to 150F per minute 
100 psig. in the temperature range of about 350°F to about 
3. The process of claim 1, wherein the pH of said li- 5 550°F. 

quors is reduced to between about 7 and 3 before cok- ck k is k sk 
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