











Twice Is Nice

Early in the planning for a sodium-based scrubbing
system, the GM team recognized that suceess would
depend ultimately upon the elimination of its in-
herent water pollution problem. For this reason, they
began in 1969 to develop 8 method for treating
the scrubber effluent and then reuwsing il

Laboratory lests confirmed the feasibility of re-
generaling the scrubbing liquid by adding lime.
Lime reacts with the sodium sulfite and sulfate
from the scrublber, |':J.||.-:i|'|#r the sulfur to |.|l'4‘l:'IE:li.1i.ll4'-.
or Usettle out,” in the form of caleium sulfile i.lfllt
sulfate, and vielding a caustic soda solution to be
returned to the scrubber. The precipitate is removed
pnd dewstersd to form a zolid waste cake. The
privcass i5 kniown az the Double Al ali h}'rill!'l'l].

To investigate operating characleristics, a small
pilot installation was located at the stoker-fired
boiler facility of the Chevrolet-Parma plant, ncar
Cleveland.  Initial  runs
Q0% S0; removal.

again  showed more than

By July of 1971, the reliability demonstrated by
[||t: |1i|u1 .‘-_'1-.‘-1"‘:“. recommended a full-scale installa
tion, Thiz iz a Lorporate project Jll.:i|:||;' coordinated I.I_'!-'
the Environmental Activities Statf, GM  Arconaut
Division started dnﬁi.@]l of the installation in Septem
|;_|-e'r |{)?2. f:ul'lhThn'Tiul'l,_ naw |J|"Id!'r'r'.'il:|.'. i.-: :il_'l‘li‘.ll.l_lll'l'l.
for completion in 1973,
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The GM
Double-Alkali
System

Aeduced to its simplast terms the GM Double-Alkali
systern i 8 threa-step process:
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First the S0, gas s chemically "absorbed” into a
liguid salution in the scrubbar. This sobess the air
pollution  problermn, but can create a potential
weater pollutien problem if tha sulfur-laden solu-
tion is discharged to & sawage system not eguipped
to handle it

To preswent this, a second chemical is added 10
settle-out the sulfur into a solid cake-like substance
which can e disposed of safely in a landfill,

The liguid solution produced i then treated by 8
third chemical to make it suitable for re-use in
the scrulbbier.

WHAT GOES IN

a

Coal which relexses sulfur dicxide and Ry arh
when birmed

Warter 1o replace that lost by ewrporciien
Lime to remove swlfir from fhe scrubber EJ'}'I'utnr
Sode ash 1o replece sodim lost in the filter coke

WHAT COMES OUT

Ashes from the burned coal and the dust eollector
Corbon dioxide and water rapor through the sfack

Caleipm nulfite and sulfafe, plus agh particulate in
the form of a waste cake

How It Works
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A installed, the Double-Alkali system takes the form ol
arge chemical processing plant, corsidarably more complés

thian the boiler itself. As tha drawing indicates, its three basic
dib-gystems can be identified by separate colorkéyed fhow
diagrams:

“Scrubbing” the 50, [Yellow)

The process begins when the flug gas pases through a
dust collector 1o remove particulate matter. |t then bubbles
upwiard throwgh a solution of caustic soda inside the scrub-
ber. Through & series of chemnical reactions, the 50, &
remaeed and trapped in the scrubber seluticn in the form
of sodium sulfite and sulfate. Most of the liguid s recrcu-
lated through the scrulbber, but a percentegs is constantly
being drawn off.

2. Convarting to landfill [Green)
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The portion belng drawn off is pumped into Chemical Mix
Tanks 1 and then 2, wheare it s mixad with calciurm carboa-
gt and calclum mwdroside (lima) mespectively and inioe
Reector Clarifiar #1, Here the sodium sulfite and suliate
from the scrubber continue to react with the lime and
calcium carbonate to form caldum sulfite |(CaS04] and
calcium sulfate (Ca%ly), both of which precipitate, or
sattle out of the sclution. These solids are pumped from
the bottom of the tank into a vacuum filter where the
|.|l.'|l.||-:| is drawn out and recirculated through the system,
The regulting waste cake cin be dizposed of in an approved
andfill,

Regenerating the solution (Blue)

The sodium hydraxide solution formed in Fasctor Claritier
#1 iz ransferred inta Reactor Clanfier #2 where a limited
amount of soda ash is added, Chemical reaction fosme
calcium carbonate (CaC(yl—a precipitate that = purmged
back into Chemical Mix Tank #1 1o pratreat the sorubber
affleni. The cleansd up sodium hydroxide is then pomged
back for reuse in the sorubber. Weter is added [0
compensata for acaparation,
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Looking Ahead

In anticipation of success at Parma, an engineering
evaluation iz already under way to consider polential
sites for other serubber installations.

The Environmental Protection Agency’s Control
System Laboratory has asked Lo join General Motors
in a joint study of the Double-Alkali system. Tenta-
tively, this study will begin in 1974, This proposal is
consistent with GM's policy of sharing knowledge
and experience on scrubber technology  with all
interested parties.

While the General Motors 305 control team con-
tinues to pursue clean energy from coal, other teams
are examining other methods to make coal’s energy
clean and convenient. These methods include gas-
fication, or transforming coal into clean-burning
gascous fuels.

Why is GM spending =0 much time and effort Lo
clean up coal? One reason is that we use a great deal
of energy each year and as other fuels become searce
and more expensive, we want to be able to take
advantage of one of our greatest natural resourees-
an abundant coal supply. And we want to continue
to maintain and improve the envirenment to the
very best of our ability.
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