


Table Il. Relationship between

Temperature and Moisture on Yield

of —6 +20-Mesh Granules

was held constant. If product tempera-
ture had been the variable, it would have
been necessary also to vary residence
time.

Figure 3 shows the relationship be-
tween temperature and yield for both
formulations. Formulation I, contain-
ing potassium nitrate, shows a maximum
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Figure 3. Effect of temperature on product yield
Table lil. Nutrient Distribution in Various Sized Fractions
+ &-Mesh Granules — 6 4 14-Mesh Granules — 14 4 20-Mesh Granules — 20-Mesh Granules
Run N, P2Os,* K20, N, PyOy,* K:O, N, P,Os,* K20, N, P20;,% K10,
No. % o o % o o % % o % o o
Formulation I Containing Potassium Nitrate
R-4 9.04 17.72 16.18 8.83 17.62 16.13 7.69 18.63 16.26 7.24 17.76 17.32
R-5 8.52 18.05 16.11 8.64 18.32 15.80 8.23 18.80 15.78 7.70 17.41 17.30
R-6 7.73 17.88 16.48 7.55 18.45 16.70 6.94 18.39 17.71 7.23 18.29 17.21
R-10 8.24 18.16 15.76 8.18 18.29 16.03 7.46 17.68 18.08 7.82 17.77 16.54
R-11 8.56 17.77 16.53 8.56 18.06 16.03 7.80 19.15 16.09 7.49 18.13 17.51
R-12 8.42 17.30 16.62 8.64 17.93 16.06 7.64 19.20 16.52 7.46 18.36 17.50
R-13 8.61 18.13 16.11 8.64 18.12 15.59 8.00 19.00 15.80 7.56 17.50 17.96
R-14 8.02 18.23 16.91 8.28 17.96 15.80 7.34 18.51 17.36 7.56 18.18 17.24
R-15 7.78 18.24 16.94 7.72 18.52 16.77 7.26 19.02 17.56 7.36 18.81 17.05
R-17 8.22 17.95 16.60 8.30 18.52 16.09 7.78 19.24 16.31 7.66 18.47 17.32
R-18 8.28 18.09 16.31 7.89 18.73 16.41 7.21 19.66 16.88 7.36 18.66 16.98
R-19 8.04 18.75 16.65 7.68 18.85 16.80 7.79 19.27 16.13 8.04 18.66 17.58
R-20 8.60 17.84 16.64 8.20 18.38 16.00 7.38 19.62 16.02 7.09 17.72 16.86
R-21 7.94 18.37 16.67 7.87 18.79 16.19 7.48 18.87 17.12 7.38 18.80 17.09
Formulation II Containing Only Potassium Chloride
R-100 7.78 17.16 16.74 7.98 17.43 16.42 7.28 18.20 17.68 7.44 18.24 16.98
R-101 8.01 18.01 16.74 7.96 18.81 16.53 7.08 19.28 17.42 7.18 19.30 17.15
R-103 8.04 18.63 16.24 8.36 17.91 16.49 7.96 19.42 16.02 7.36 19.26 16.53
R-104 7.70 18.62 16.53 7.55 19.41 16.21 7.06 19.85 16.50 6.91 19.00 17.44
R-105 8.13 18.53 16.45 8.35 18.48 16.09 7.44 18.46 17.82 7.31 18.71 17.00
R-106 8.38 18.37 16.35 7.98 18.66 16.50 7.20 18.62 18.36 7.36 18.80 17.24
R-107 8.18 18.52 16.52 8.12 18.20 16.78 7.36 19.16 17.77 6.98 20.01 16.25
R-108 8.80 18.25 16.00 8.90 16.95 16.27 8.16 18.52 16.10 7.56 18.91 17.13
R-109 8.33 17.85 16.06 8.04 18.16 16.30 7.00 18.74 18.07 6.83 19.66 16.41
R-110 8.55 19.41 15.20 8.60 18.10 15.27 7.52 17.25 18.91 7.38 18.26 18.08
R-111 8.18 18.28 16.60 8.52 16.90 16.21 7.44 18.75 17.45 7.02 19.16 17.51
R-112 8.18 18.23 16.83 8.18 18.41 16.27 7.44 19.50 17.14 6.96 19.17 17.76
R-113 7.96 18.13 16.60 7.92 18.52 16.86 7.14 19.24 17.50 6.82 19.59 17.16
R-114 8.27 18.40 16.10 8.66 18.60 15.78 7.40 7.58 19.08 7.48 18.50 17.79
e Total
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Figure 4. Effect of moisture on product yield

Table IV. Averaged Maximum
Variation in Product Nutrient Con-

tent
Formulation N P20 KO
I 0.962 1.112 1.360
11 1.144 1.396 1.642

a maximum yield of approximately 629
at 12.29% moisture. The more pro-
nounced dependence of yield on moisture
in Formulation I is probably due to a
higher solubility of the salt phase. Table
IIT shows the nutrient distribution of
both formulations in the various sized
fractions of the granules. The averaged

maximum variation of nutrient content
in the product was lower for Formulation
I than for Formulation II for all nutrients
(Table IV).

The extent of agglomeration could be
controlled by the mixing time after the
addition of the water. Formulation II
formed large agglomerates in the batch
reactor, while Formulation I formed
more uniformly sized granules. This
was primarily due to the lower moisture
requirement of the salt solution phase
of Formulation I. This lower moisture
resulted in a drying time of only 30 min-
utes at 425° F. for an average product
moisture content of less than 19%;
Formulation II required 45 minutes
drying at 475° F.

INSECTICIDE MODE OF ACTION

Absorption and Binding of DDT by the
Central Nervous System of the

American Cockroach

Conclusions

Because of the high solubility of potas-
sium nitrate at the elevated tempera-
tures of granulation, Formulation I, con-
taining potassium nitrate, required only
9.6% moisture for a maximum vyield of
67.69, in the —6 +20-mesh size frac-
tion. Formulation II, without potas-
sium nitrate, required 12.29, moisture
for a maximum yield of 62.39,. This
yield was considered good, since no re-
cycle was employed.

For a product with an average mois-
ture content of less than 19, Formula-
tion I required a drying time of 30 min-
utes at an inlet gas temperature of
425° F; Formulation II required 45
minutes at 475° F.
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It is hypothesized that DDT interferes with nervous function by forming a charge-transfer

complex with a component of nerve.

Studies on the kinetics and equilibria of DDT pene-

tration into and out of nerve cords indicated the formation of complexes of DDT with two
components of the cord and having dissociation constants of approximately 6 X 10-°M
and 1.5 X 10-"M. At 10-°*M DDT, about 83% of the DDT in the cord is complexed.
Two complexes have been partially purified on Sephadex and DEAE-cellulose columns.
One contains protein and is extractable by butanol.

HE CHLORINATED HYDROCARBONS are
T presumed to owe their toxicity
against insects to effects upon the nervous
system because tremors and later

! Present address, Department of En-
tomology, University of Wisconsin, Madi-
son, Wis.
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paralysis are the most prominent symp-
toms of poisoning, and because profound
disturbances can be shown electro-
physiologically in nerve preparations
from poisoned insects. The basis of
these effects has never been experi-
mentally demonstrated. However, Mul-
lins (7) has suggested that DDT and

related compounds owe their properties
to precise fit in a hypothetical inter-
molecular lattice, and Gunther ¢t al. (3)
have proposed that Van der Waals bind-
ing 10 a protein in nerve is involved.
From the effects of DDT upon negative
afterpotentials in single axons and the
modification of these effects by applied



