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[5 7] ABSTRACT 
A chemical absorption system for removing hydrogen 
chloride from gases resulting from the combustion of 
magnesium base pulp residual liquor containing so 
dium chloride. 
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SYSTEM FOR REMOVING SODIUM CHLORIDE 
CONTAMINANTS FROM A MAGNESIUM BASE 

PULPING PROCESS 

The present invention relates to the recovery of heat 
and chemicals from the residual pulp liquor developed 
during the digestion of cellulosic material in the magne 
sium base cooking liquor, and more particularly to the 
selective removal of a deleterious chemical from the 
recovery cycle in the regeneration of magnesium base 
cooking liquor. 
The use of magnesium base cooking liquor in the 

pulping of wood chips is well known, as is the recovery 
process for reclaiming chemicals and heat from the 
pulp residual liquor with the reclaimed chemicals recy 
cled in the pulp cooking cycle. This system is shown, 
for example, in US. Pat. Nos. 3,046,182 and 
3,092,535. 

In some installations of the magnesium base pulping 
and chemical recovery type, the wood is water borne 
in transit to the pulp mill and sometimes stored in salt 
water, and it has been found the wood chips contain so 
dium chloride. During subsequent processing of the re 
sidual liquor, various forms of chlorine compounds are 
formed which have had an excessive corrosive in?u 
ence on the chemical recovery equipment. The chlo 
rine has been found to be predominently present in the 
gases of combustion leaving the incinerating furnace, in 
the form of gaseous HCl (hydrogen chloride) with a 
minor amount of free chlorine. The sodium introduced 
into the system as sodium chloride combines with sul 
phur in the incinerating furnace to form particulate so 
dium sulphate, which is air borne with the particulate 
magnesium oxide in the ?ue gases leaving the furnace. 

In accordance with our invention, the ?ue gases dis 
charging from the incinerating furnace are treated in 
dust separators to remove magnesium oxide and so 
dium sulphate particles and then passes through a gas 
liquid contact device to absorb the HCl as magnesium 
chloride without appreciable absorption of the S02 
present in the ?ue gases. The ?ue gases, substantially 
freed of contaminating chlorine compounds, are then 
passed through 80-; absorbing apparatus for removal of 
the S02 and discharge of the ?ue gases to the atmo 
sphere. The absorbed chlorine containing liquid is sep 
arately treated to remove chloride which is discharged 
from the system and the remaining liquid recycled 
under controlled conditions to the HCl gas-liquid 
contact device. 
Of the drawings: 
FIG. 1 is a line diagram of a magnesium base pulping 

and chemical recovery system incorporating a chlorine 
removal device arranged in accordance with the pres 
ent invention; and 

FIG. 2 is a schematic showing, on an enlarged scale, 
of an improved chlorine removal device shown in FIG. 
1. 

In the usual magnesium base pulping and chemical 
recovery system as shown in FIG. 1, wood chips are 
contacted with cooking liquid for a selected period at 
desired temperature and pressure in a digester 10, with 
the pulp delivered to a blow tank 11 and then passed 
through a washer vl2. The washed pulp is delivered to 
a storage tank 13 for subsequent treatment, while the 
residual pulp liquor is passed through a pipe 14 to mul 
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2 
tiple-effect evaporators 15 for suitable concentration. 

Ordinarily. the residual liquor is finally concentrated 
in a direct contact evaporator, symbolically shown at 
16, before delivery to a burner or burners 17 for intro 
duction into a furnace 18. The residual liquor is burned 
in the furnace 18 with the heat partially used to gener 
ate steam in an associated boiler 20, and the partially 
cooled gases further cooled in evaporating moisture 
from and further concentrating the residual liquor in 
the evaporator 16. 

It is well known in the art, that the gaseous combus 
tion products leaving the furnace contain sulphur ox 
ides, and the gases also entrain particulate magnesium 
oxide. The particulate matter including sodium sul~ 
phate is separated from the carrier gases in a separator 
21 with the separated solids passes through a discharge 
pipe 29 to a purifying system to remove impurities and 
a slaking tank 19 with the resulting magnesium oxide 
containing slurry subsequently utilized for S02 absorp 
tion in a system hereinafter described. 

In the embodiment shown, the separator 21 is illus 
trated as being of the mechanical type, and is typical of 
operating installations utilizing magnesium base cook 
ing liquor and having a chemical recovery system. Such 
a separator has a particulate removal efficiency of 
about 85 percent, and the hereinafter described chlo 
rine removal system is based on the use of mechanical 
dust separators. Thus, the invention may be added to 
the chemical recovery system described without major 
changes in existing equipment. 
The ?ue gases from the separator 21 and direct 

contact evaporator 16 pass through a duct 22, a scrub 
ber ‘and chlorine disposal device 23, and thence 
through a duct 24 to a direct contact cooling tower 25. 
The device 23 is shown in detail in FIG. 2 and hereinaf 
ter described. From the tower 25 the cooled gases pass 
through a duct 26 and an S02 absorption apparatus, 
symbolically shown at 27, before discharge to the at‘ 
mosphere through duct 28. Such an S02 absorption sys 
tem is disclosed in US. Pat. No. 3,273,961. In this sys 
tem the gases are ?rst cooled to a desirable tempera 
ture in a tower 25 and then the gases containing the 
S02 are contacted by a spray of magnesium containing 
liquid. In the tower 25 the cooling liquid is recirculated 
from the bottom of the tower through a pipe 30, cooled 
by an indirect heat exchanger while in transit. and 
sprayed into the top of the tower. Make up water is 
added through pipe 31, and a portion of the discharge 
from the tower 25 is passed to the S02 absorption appa 
ratus 27 through pipe 32. In the absorption apparatus 
27 MgO slurry is added through pipe 33 from tank 19 
and passed through pipe 34 and pump 35 with other 
liquid to absorb the S02 from the flue gases. As dis 
closed in the referred to Pat. No. 3,273,961, the ab 
sorption apparatus 27 usually includes two or more ab 
sorption devices, such as venturi scrubbers or the like, 
arranged in series with liquid containing the absorbed 
S02 passed through a pipe 36 to a forti?cation tower 37 
where cooking liquor is prepared for use in the degester 
10. The cooking liquor is passed, as required, from the 
forti?cation tower 37 through pipe 38 to the digester 
10. 
The chlorine removal apparatus 23 is shown in FIG. 

1 to indicate its position in the overall chemical recov 
ery system and is shown in detail in FIG. 2. Referring 
to FIG. 2, the ?ue gas entering the chlorine removal ap 
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paratus 23 through the duct 22 contains some MgO 
particles (due to the use of a mechanical separator), 
gaseous S02 and gaseous HCl as well as the usual prod 
ucts of combustion such as CO2 and N2. Sometimes, de 
pending upon gaseous temperature conditions, free 
chlorine may also be present, but since only trace quan 
tities are involved they may be ignored. The gases leav 
ing the duct 22 enter a venturi 40 where they are con 
tacted in cocurrent relationship by a liquid spray in 
jected through a nozzle 41. Substantially all of the MgO 
present in the ?ue gases will be removed in the gas 
liquid contact device or venturi 40 and will combine 
with some of the S02 to form a solution of magnesium 
bisulphite and will also combine with the chlorine to 
form a solution of magnesium chloride. In the usual 
chemical recovery system described the quantity of 
MgO available in the venturi 40 will concert a substan 
tial amount of the HCl to MgClz and the excess MgO 
will combine with the S02 available to form 
Mg(HSO3)2' 
After leaving the venturi 40 the gases turn in an en 

larged sump 42 where centrifugal forces and the en 
larged cross-sectional ?ow area cause a large percent 
age of the entrained solids and liquid droplets to de 
posit in the bottom of the sump 42 and the gases to pass 
upwardly into the duct 24. The accumulated material 
in the bottom of the sump is withdrawn through pipe 43 
and pump 44 at a controlled rate with the pump dis 
charge passing through a pipe 45 which is provided 
with twovalve controlled branch pipes 46 and 47. The 
pipe 46 discharges into a pipe 48 which leads to the 
nozzles 41, and the pipe 47 discharges into a reactor 
tank 50. 
.The reactor tank 50 receives a small portion of the 

liquid passing through the pump 44, and also receives 
a controlled ?ow of magnesium hydroxide Mg (OH)2 
slurry through pipe 51. The tank 50 is provided with a 
mixing device 52 so that the solution of magnesium 
chloride Mg Clz and magnesium bisulphite Mg (H 
SO?)2 will be intimately mixed to precipitate crystals of 
magnesium sulphite Mg S03 according to the reaction: 

The resulting mixture is then pumped through pipe 53 
to a vacuum drum ?lter 54 where the crystals of mag 
nesium sulphite are washed and separated from the liq 
uid solution. The crystals are then delivered to a slurry 
tank 55 from which the crystals are passed to the S02 
recovery apparatus shown in FIG. 1. 
The separated liquid is withdrawn from ?lter 54 and 

passed through pump 56 and pipes 57 with a small por 
tion of the liquid passed through pipe 58 to disposal. 
Since the liquid passed through pump 56 is largely a so 
lution of magnesium chloride Mg C12. the material may ‘ 
be dumped into the ocean without contamination. The 
major portion of the liquid withdrawn from the filter 54 
will be passed through pipe 60 to mingle with liquid 
from pipe 46 and make up water from pipe 61 for deliv 
ery to the nozzles 41. With the circuit described the 
magnesium chloride MgCl2 concentration in the recir 
culated liquid ?ow to the absorber 23 can be regulated 
to enhance the removal of chlorine from the ?ue gases. 

As an alternative arrangement, the separator 21 of 
FIG. 1 could be of the high efficiency electrostatic 
type, instead of the mechanical separator described in 
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connection with FIG. 2. Under these conditions of dust 
collection and efficiency of 98 to 98.4 percent would 
leave sufficient magnesium oxide entrained with the 
gases entering a scrubber. such as shown at 40 in FIG. 
2, to form magnesium chloride in the liquid withdrawn 
through pump 44. Little, if any, magnesium bisulphite 
would be formed by the gas-liquid contact under such 
conditions. Thus, the liquid withdrawn through valved 
pipe 47 could be directed to discard without apprecia 
ble loss of either sulphur or magnesium. The quantity 
withdrawn through valved pipe 47 would be controlled 
for recirculation of liquid through pipe 48, with only 
make up water added through pipe 61, and thus to the 
spray nozzles 41. To enhance the HCl pickup and mini 
mize S02 absorption, the liquid sprayed through noz 
zles 41 would be maintained at a pH of approximately 
2, as controlled by the quantity of liquid discarded 
through pipe 47. 

In the usual pulping and chemical recovery installa 
tion using magnesium base pulping liquor the econom 
ics of a high efficiency electrostatic separator would 
not be favorable due to high investment and operating 
costs. However, under some conditions as for example 
when make up chemical costs are unusually high, such 
an investment might be justified. 
The cooling tower 25 shown and described in con 

nection with FIG. 1 of drawing would not be necessary 
in any arrangement utilizing a high efficiency electro~ 
static separator since in the latter circumstance the vol 
ume of liquid recirculated to the nozzles 41 would be 
sufficient to cool the gases to an efficient S02 absorp 
tion condition in the scrubbers 27. This cooling tower 
may also be eliminated when it is desired to operate the 
S02 absorption system at temperature close to the adia 
batic saturation temperature. 
The chlorine removal system described will limit the 

chlorine content of the cooking liquor to a value of 
300-500 p.p.m.,_which will be adequate to minimize 
corrosion in‘ the stainless steel piping and storage 
equipment. 
What is claimed is: 
1. In a chemical recovery system wherein cellulosic 

materials containing sodium chloride are pulped in a 
magnesium base cooking liquor, and the residual liquor 
from the pulping process contains the sodium chloride 
from the cellulosic materials, the residual liquor is con 
centrated by evaporation and burned to produce hot 
?ue gases containing sulphur dioxide and hydrogen 
chloride and entrained solids including sodium sul 
phate and magnesium oxide, the step of removing en 
trained solids from the gases, treating the solids to form 
a slurry of magnesium oxide and to discard the sodium 
sulphate, passing the flue gases through a sulphur diox 
ide absorbing zone in ‘contact with the magnesium 
oxide containing slurry to form magnesium sulphur 
compounds, the improved step of washing the ?ue 
gases before they are passed to the sulphur dioxide ab 

_ sorbing zone to selectively remove the hydrogen chlo 
ride gases by absorption in a magnesium containing liq 
uid, the magnesium containing liquid being formed by 

‘ some of the entrained magnesium oxide solids passing 
, with the ?ue gases to the hydrogen chloride washing 

65 

step and combining with the washing liquid to form 
magnesium chloride and some of the gaseous sulphur 
oxides combines to form a solution of magnesium bisul 
phite in the liquid, recirculating a major portion of the 
liquid to the washing step to absorb hydrogen chloride, 
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discarding a portion of the liquid, adding make up 
water to control the concentration of magnesium chlo 
ride and magnesium bisulphite in the recirculated liq 
uid, removing some of the liquid from the washing step 
to be reacted with magnesium hydroxide to precipitate 
magnesium sulphite, the reacted liquid is separated 
from the precipitate with the liquid recycled to the 
washing step, and the precipitate solid magnesium sul 
phite subsequently utilized in the sulphur dioxide ab 
sorbing step in forming cooking liquor. 

2. In a chemical recovery system wherein cellulosic 
materials containing sodium chloride are pulped in a 
magnesium base cooking liquor, and the residual liquor 
from the pulping process contains the sodium chloride 
from the cellulosic materials, the residual liquor is con 
centrated by evaporation and burned to produce hot 
?ue gases containing sulphur dioxide and hydrogen 
chloride and entrained solids including sodium sul-K 
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phate and magnesium oxide, the step of removing over 
97 percent of the entrained solids from the gases, treat 
ing the solids to form a slurry of magnesium oxide and 
to discard the sodium sulphate, passing the ?ue gases 
through a sulphur dioxide absorbing zone in contact 
with a magnesium oxide containing slurry to form mag 
nesium sulphur compounds, the improved step of wash 
ing the ?ue gases before they are passed to the sulphur 
dioxide absorbing zone to remove the hydrogen chlo 
ride gases by absorption in a magnesium chloride liq 
uid, recycling the liquid containing magnesium chlo 
ride and regulating the rate of discard of magnesium 
chloride from the washing step to control the pH of the 
recirculated liquid to improve hydrogen chloride ab 
sorption and minimize S02 absorption in the liquid 
washing step. 
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