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date on preneutralization. Are
there any questions for the panel?

A MEeMBERS Yes, why does
Minute Maid use a 14-0-7? You
have to have phosphate even in
Florida, don’t you? How do you
supply it?

MRr. GARRET: Maybe that’s a
good question. There is an argu-
ment right now going on in Florida
as to just how much phosphate is
required in groves. Certain loca-
tions differ in the required phos-
phate. With others, it is question-
able because we think we have
enough phosphate in the soil. I
mentioned the fact that we do
apply straight materials whenever
we think necessary.

MODERATOR  SPILLMAN: Any
other questions? (No response.)

There being no further ques-
tions, I would like to turn the
meeting back to Joe and thank you
all for your kind attention.

On behalf of our entire Round
Round Table, many thanks to
Tom Athey and his associates for
the excellent treat Thursday eve-
ning.

MODERATOR REYNOLDS:

Our final speaker on the pro-
gram was very gracious in holding
off until today. You are all quite
familiar with our schedule prob-
lem, but Mr. Ed Glocker of W. R.
Grace & Company, Research, was
gracious enough to hold over until
today to discuss Statistical Evalua-
tion of Nitrogen Losses in Dry-
ing. Ed.

MRr. E. Grocker (W. R. Grace
& Company) : Thank you, Joe. Sev-
eral centuries ago the alchemists
had a few very definite goals. They
wanted to transmute metals, they
wanted the elixir of life, they
wanted a universal solvent. As their
successors, we have done pretty
well on this transmutation prob-
lem. The elixir of life, we have
just sort of scratched the surface
with our vitamins and antibiotics,
and we have given up completely
on this universal solvent, because
bag rot just isn’t in it with the
container problem we’ll have there.
So it has fallen to a group in an-
other field entirely to come up with
a universal solvent. The mathema-
ticians have come up with some
statistical methods that help us to
attack these problems we have
heard discussed for the last several
days, and I couldn’t help but sit
here and say that when I first add-
ed statistics to my chemical vocabu-
latory some of these words were on
the side that we said, well, we
won’t use these words: sigma,
standard deviation, and that kind
of thing. But it turns out that these
things are very useful, and the fact
that the mathematicians have
come up with these tools means
that we not only have a language
problem, but I think we have an
iron curtain sometimes. 1 was
gratified to hear that much of the
material that you have heard on
statistics at this conference and
other conferences has made some
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sense to many of you. There are
a few others that I know who are
still puzzled by all of this, so I have
come here today to tell you how
we have started to study our part
in the $2,600,000 loss ol nitrogen
that Dr. Hignett has estimated oc-
curs in granulation each year and
how we have taken his advice to
study this on the plant scale, ol
course, without disturbing the
plant, but before I do I would like
to just explain a little bit or try
to poke a couple of holes in this
iron curtain on the language prob-
lem.

First of all, statistics is esscn-
tially as simple as chemistry. In
chemistry we have a nucleus and
we have a cloud of electrons going
around 1it; In statistics we have
data which has an average and a
whole cloud of individual points
that have been part of making up
the average and our samples are
simply particular items out of the
possible cloud. All the statistician
does is to say, we will not only
measure the average, we will meas-
ure the dispersion of the data that
have gone into making up this
average. Secondly, he helps the re-
search man, the engineer, the
chemist to establish the rules of
the game before the game is played.
We all have gathered data and
then looked at it and said, what
in the hell does this mean? So, if
we establish the rules of the game
ahead of time, we are much better
off.

In our case, it was the old
problem of comparing nitrogen in
versus nitrogen out of the section
of the system we were going to
study, our dryer. From the statisti-
cal standpoint we said, we will
have a difference which we will
measure between in and out, il we
do have a difference, and if we
have an apparent difference, it has
to overcome a handicap. Now 1
shouldn’t mention that word be-
cause a handicap brings up golf,
and if Joe Sharp is still here, he
knows I'm not a golfer. It was
only because the rain came down
at the ninth hole that I could quit
while I was ahead and I was ahead
because T still had one ball left to
play with. But anyhow, we have
this handicap. The handicap is
the degree of dispersion which our
data must overcome before we can



say that we have found a winner.
In this case, a difference has to be
significantly greater than the acci-
dental dispersion or the random
dispersion that always occurs in
any measurements before we can
say that we have a winner.

It happened then that we said,
let’s study our dryer; we suspect
that in our dryer operation there
may be some loss going on and
we'll attack it from that point. We
wanted to use a sufficient number
of tests to get good precision and
accuracy in our work, we wanted
to find fairly small differences be-
tween the nitrogen in and out of
the dryer. We decided then to
take 12 samples of material enter-
ing the dryer over a period of a
couple of hours to detect the fluc-
tuations inherent in our process
and our measurements and our
sampling and in our analyses, and
all the difterent things that help
to add to the random variation and
use this as an estimate of the ran-
domness. We took a similar num-
ber of samples of the material out
of the dryer at the same period of
operation, but these we mechani-
cally averaged by compositing. We
said to ourselves, the variaticn out
certainly can’t be any greater than
the variation in. Twelve samples
ol the material going in adequate-
ly measures the cloudiness of our
data, the fogginess of it, the handi-
cap. The compositing of the ma-
terial out will reduce the number
of analyses our laboratory will
have to perform, so you can see
that the tests involved 13 analyses.
If we can have the first slide, I will
show you what the combination
score card and playing field looked
like.

(Slide) The average analysis
of dried product is the line through
the center established in the par-
ticular case by the composite of
outgoing material. The limits on
the randomness of process samples
were the boundaries within which
we would expect points to fall if we
have no loss. Now, obviously, if
we have a loss, they are going to be
above the outgoing average line,
therefore, 1 think we should shift
up for the ingoing points and be
significantly above the average line
for the outgoing product.

The way we set this thing up
was to say that unless the difference

between our average in versus our
average out was above a certain
point, we have demonstrated a dif-
terence. A handicap in the usual
sense is something subtracted from
our score. The statistician doesn’t
subtract a handicap, he divides by
the handicap, and he divides by the
adjusted standard deviation which
is adjusted in terms of the number
of points averaged or the number
of samples composited. We were
able, by the number of samples we
took, to expect to detect differences
in the range of the standard devia-
tion which our individual samples
measured.

The next slide (slide) will
show how in the first plant these
points looked. It looks as though
we have a slight lowering of the
points below the outgoing level. It
looks like the material going in is
a lower nitrogen level than the out-
going material. Obviously, we are
not making nitrogen. We will
come back to our interpretation of
what this means, but here, at least,
we have not demonstrated a loss
and we seem to have demonstrated
a gain. Statistically this was a sig-
nificant gain. This is not showing
anything except the way the data
looked. It doesn’t show you any of
the statistical arithmetic at all. But
this turned out to be a significant
increase in nitrogen out of our dry-
er.

The second slide will show us
how another plant looked. This
was Plant A. (Slide) At B again
we had something which was a sig-
nificant change in nitrogen but in
the direction of a gain. We were
not making nitrogen, but here it
shows that the nitrogen has gone
UI).

The third slide (slide) shows
that in Plant C it rode along pretty
much evenly, the seemingly slight
increase in the individual dots
above the discharge line was not
significant in this case. So we do
not have a winner in terms of our
difference. The winner has not
overcome its handicap, so in plant
C, at least, there has been no
change.

The next slide (slide) will
show how we tried to interpret this
seeming gain of nitrogen in the
dryer by comparing the nitrogen
in and out on the basis of the P,O;
in and out and on the basis of the
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nitrogen versus K,O in and out.
In this case, the interpretation that
I have put on this is the following:
that the absence of a significant
change in relation to P,O; and the
absence of a significant change in
relation to K,O means that some
non-nitrogen materials are being
swept over to the side during a re-
cycle so that the dryer is losing ma-
terials other than the nitrogen con-
taining product and the recycle will
come back after while and go back
into the product, and the net re-
sult, of course, would be that at the
start-up we will have a little higher
nitrogen in our pile and at the end
we will have a little lower nitrogen
and our formulation will be off.
Then it is a matter of which bags
the state control officials pick up as
to whether they think we have been
deficient. So, all in all we have put
in the right amount, but the sep-
aration of the material through the
dryer could give us trouble.

In any event, we have not dem-
onstrated a nitrogen loss, at least in
Plant A. The next slide will show
how it looked at Plant B.

(Slide) Again, we had a seem-
ing increase in nitrogen through
the dryer. We also have a signif-
icant increase in terms of nitrogen
versus P,O,, no increase when we
compare nitrogen in on the basis
of K,O. In this case, it indicates
to me a loss of P,O, fines to the
cyclone which would go back
through the system and again we
would have the same trouble over
the seeming deficiency at the end
of the run in terms of nitrogen be-
cause it has been diluted by the re-
cycle. It can only go in the direc-
tion of dilution which would throw
our formulation off and the mater-
ial in, but it is not being propor-
tioned right through the run.

The final slide (slide) shows
us how Plant C looked. If we re-
call something about the spread of
these points, we can see that Plant
C is doing very, very well in keep-
ing the dryer discharge about even
with the input material and also
that the variation is slight. They
have good control of the nitrogen
seemingly but in comparison with
the other charts the nitrogen P.O,
figures have quite a spread. It
looks almost as if some change had
taken place in the process.



This did not prove a nitrogen
loss through the dryer, nor did it
help us to uncover anything that
might say there was separation in
dust going to the cyclone, a dif-
ferentiation among the components
or any of that sort of thing. At
least in none of the three cases
should we have cause to worry
about our dryer operation.

I think it is gratifying that, if
we are going to try to pin down
nitrogen losses in our plants, at
least in these three places we should
not keep looking to the dryer. We
need to consider other possibilities,
other points in the system and
probably something about how the
results that the plant manager sees
may be due to this trend of the re-
cycle continuing to dilute the ni-
trogen containing material so that
we may find out that it’s more ap-
parent than real and we need to do
something about the problems we
have heard mentioned before of
keeping the material integrated in
our plant, not allowing this cyclone
dust, if that is what one of the
problems is, to cause the trend in
the direction of a dilution of our
nitrogen components. Of course, it
can happen the other way too, be-
cause we can take nitrogen out
along with phosphate for ammoni-
ating, but since we are studying ni-
trogen losses I looked at it from the
standpoint of how we could inter-
pret these changes.

In conclusion, I would say

that we should look elsewhere in
our plant than to our dryer.

I would like to give a lot of
the credit to Fritz Alfrey who was
the one who was in charge of the
project, to Joe Reynolds whose
plants wanted the study made, and
I simply helped as the man who
tried to lay the ground rules before
the game was played.

Thank you, gentlemen.

MobxrraTorR REYNoLDs: Thank
you very much, Ed. Are there any
questions? Ed has performed a real
service to our industry. Ed has
appeared before this group and
similar groups during the last three
or four years. I think all the way
through this meeting you have seen
reference to statistics and many of
us a few years ago were really out
in left field. I think we are getting
a little bit closer now. As he says,
we at least know what some of the
ground rules are and some of the
interpretations.

Are there any questions or any
comments? This ties right in to
our standardization and uniform-
ity.

We have finally reached the
end of our two and a half days’ pro-
gram. From your comments we
have overheard in the rooms and
the corridors and up and down the
halls, it seems as if we have had a
good meeting. We certainly hope
we have. There have been many
new ideas advanced and there have

been a lot of new thoughts brought
out in the meeting.

As far as trying to sum up the
meeting, I am not going to do that.
I think that some of the comments
that were made initially on our
opening day still hold. T think we
all realize that this is our group
and it is a group as a whole, every-
one is important, everyone can
come here, each and every person,
express himself and that is what we
want. You will be hearing from us
very shortly as far as next year’s
program. We have some ideas and
we have requested many people
here in particular to accumulate
ideas from your areas, because to
keep your interest we have to have
help, we have to have your ideas,
so send them along to us.

As far as anything else before
our group, I just want to express
my appreciation for the opportun-
ity of being Chairman this year. I
have really enjoyed it, being most
appreciative of your patients, your
kindness in helping us through this
one.

I want to thank the Executive
Committee for also helping, every-
one has pitched in and made this
a good meeting. I am sure I will
see many of you between now and
next November, but don’t forget
November 8th, 9th and 10th, 1961,
back here at the Mayflower. Our
1960 program is adjourned.

(The Round Table adjourned
at 12:45 o’clock p.m.)
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