Santobane (DDT)

Monsante Production History:

Congidershle interest shown by the U.8, Army in DDT and the fact that
Monsanto produced all of the major raw materiasls required for its
manufacture prompted the company to enter the market. Interim
production of Santeobane (Monsanto's trade~name fer technical grade DDT)
was initisted im the W Building at the Queeny Plant in the spring of
1944, Within a few months, full-scale producticn commenced in Dept. 45

(EE Building) of the same plaat.

Because of increased demand, additional production began in February,
1847 din Dept. 259 at the Krummrich Plant employing the same process as
practiced a2t the Queeny Plant. Within the next few yeazrs, the Krummrich
facilities became the dominant producing unit, and the Queeny operation
was phased out.

Production and sale of Santcbane by Honsanto ceased in 1957, bacause of
stiff competition from a West Coast preducer whe had a more favorable
ray material position. The impact of DDT's poor biodegradability and
potential human health effects had not yet been felt.

Svanopsis of the Process:

The para - pars lsomer [1,1-di{p-chlorephenyl}=2,2,2~trichloroethane] is
the active ingredient in technical grade DDT. Santobane contained about
78% of this isomer. The rest of the product was mainly the ortho - para
and ortho - ortho isomers. The low crystallizing point and waxiness of
the product was cauged by the presepnce of these twe by-products,

Chloral hydrate was made by chlorinating ethanol in the presence of
farric chloride catalyst. ‘The chloeral hydrate was dehydrated to chlorsl
by distillation in the presence of asulfuric acid.

The refined chloral and chlorobenzene were then reacted as 99+% sulfuric
acid was gdded., This reaction is acid catalyzed snd will not proceed if
water is present, Thus, strong sulfuric acid was used which alse

served as & dehydrating agent. In the early vears of production, a
mixture of concentrated sulfuric acid and 25% or 35% oleum waa emploved.
That portion of the c¢hlorobenzene which did not resct, and 2 small
smount of the ortho - para and ortho - ortho by-products, were
sulfopsted by raising the temperature. The acid layer was drained off
carryieg with it these sulfanated by-products,

The preduct was then quencked with water and melted. Acidic material in
the product was neutralized with =sodium bicarbomate solution, and the
product washed with water. The waszhed product was gramulated by
spraying it into water which was seeded with fine DDT crystals. The
granular product was then filtered, dried, and packaged,
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Chemical Reactions:

4. Step 1 = Chloxination {formation of chloral hydrate)
Fﬂ'c}.g

CHaCH,0H  + 401, 28y C1,CCHC  +  SHCL
ethanol chlorine chloral hydrogen chloride
C13CCHD + Hz0 —_— C1aGCR(OH) »

water chloral hydrate

Side Reaction

CH& CS{ZOH + Bl —_— CHaCHg ¢l + Hgo
' _ ethyl chloride

B. Step 2 - Distillation (formation of chloral)}

CClgCH(OH) 2 Ha804,  cc1acH0  + Hpo
chloral hydrate chloeral

C. Step 3 - Condensation (formation of Santobane)

' - cc13 '
g '

chlozobenzeane Santohane
78% para - para isomer
22% ortho - para and
artho -~ ortho isomers

Side Reactions

m@ + HzS804 B « @ +  Hz0

SD3H

sulfuric sul fonated
acid chlorobenzene
(cklorobenzenesulfonic acids)

7 fcly - ?013 /
@) 5@y wm — {0y EX) - (Q)

cl
prthe -~ parsa and sulfonated sulfonated
orthe - orthe orthe ~ para ortho - ortho
DDT isomers DT izomer boT iscmer
+ 2 Hzo
2
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D. Step & ~ Neutrszlizstion and Washing (removal of residual sulfuric
acid and sulfonated by-products)

HgS@g + 2 Nlﬂco; e 4 !thDq + 2003 4 2!{30
+  NaHCOg — - + €0 + g0

8035 Sﬁgﬂa
Nete: During 1954 and 1936, amendments vere spproved eliminating the

.FeCly catalyst in the chlorination {Step 1), sgain uaing s
mixturs of sulfuric acid and oleum in the condensation (Step 3),
and employing an excess of chlorobenzene in the condemsation
{Step 3) to improve yield. None of these changes affected the
bagic features of the process,
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