
















































































































































































































Table II. Granulation Plant Operating Data With Prereaetor. 

15-15-15 

3-12-12 

5·20·20 
(Formula) 12-12-12 

Production Rate 
(Tons/Hour) 36 
Recycle Rate 
(Tons/Hour) 25 
\Va ter Usage 
(Lbs/Ton Produced) 210 
Material Temperatures, OF 

Recyde Entering Mixer 
Material Leaving Mixer 

flow last is apparently important 
to preventing internal clogging. 
This circumstance is a recent oc­
currence which was not encoun­
tered with electric furnace acid 
and our experience is thus limited. 
However, we believe tbat with the 
correct startup procedure and per­
haps with minor changes to the 
discharge section, wet process acid 
can be used satisfactorily. 

Both 60° Be' and 66° Be' sul­
furic acid have been successfully 
used in the formulations. Nitrogen 
solutions containing both urea and 
ammonium nitrate are commonly 
used without apparent decomposi­
tion occurring. However, our tests 
for evidence of decomposition are 
not completed. We believe that 
since all ammonia formulated 
passes through the prereactor, the 
resultant high pH of the acid neu­
tralization environment may pre­
vent or greatly reduce decomposi­
tion of the nitrogen compounds. 

The production rates, recycle 
rates and water usages shown are 
not appreciably different from 
those when we were using paired 
pipe spargers in these plants. The 
temperatures shown are also simi­
lar to our previous experience, 
ex.cept that with the 3-12-12 and 
5-20-20 grades, the temperature of 
the material leaving the mixer is 
between 10 and 15° F. higher than 
with paired pipes. This is believed 
to be caused primarily by im­
proved ammoniation and decreas­
ed ammonia losses which result in 
more heat being released from 
the neutralization reaction. 

In conclusion, we don't be­
lieve that the concentric pipe pre­
reactor is the final answer to the 
liquid distribution problem. In­
stead, we prefer to consider this 
presentation to be a progress re­
port on the present state of devel-

125 
205 

36 20 15 

25 <)-... :J 40 

350 None None 

115 120 120 
200 170 175 

opment of a prereactor which has 
been shown in plant operation to 
have certain advantages over other 
systems. Further experience will 
undoubtedly result in improve­
ments and may also reveal limita­
tions which are not now recognized. 

CHAIRMAN SAUCHELLl: Thank 
you, Fritz. That certainly was an 
excellent presentation. 

Now we're ready for ques­
tions. Our panelists are prepared 
to answer your questions and I'm 
sure there must be a lot of interest 
in these discussions. Remember 
this discussion period is an import­
ant function of our Round Table 
and we look to the discussion pe­
riod with a great deal of interest. 

MR. L. V. CLEGG (Canadian 
Industries Limited): I understand 
that you must be careful not to use 
waste acid in this preneutralization 
system. Is this applied to all waste 
acids or just certain types? 

CHAIRMAN SAUCHELLl: vVho 
wants to answer that? 

MR. GILLlA;\>l: \Ve do not nec­
essarily say that waste acid can't 
be used, but if you use waste acid 
you'll want to know the composi­
tion of its impurities and what 
effect this will have chemically on 
your other materials in your pre­
neutralizer or prereactor at the 
temperatures at which you propose 
to operate. 

CHAIRMAN SAUCHELLl: Grant, 
do you have any comments? 

MR. MARBURGER: I think we 
have said in the interests of safety 
that spent sulfuric acid shouldn't 
be used in the preneutralization 
tank. This is based on just the 
fact that the organic material 
could become nitrated and accum­
ulate in the system. There's no 
positive proof on this, but this is 
the worry. 
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CHAIRMAN SAUCHELLI: Art, do 
you want to answer? 

MR. HANSEN: No, I don't 
think so. 

CHAIR:\iAN SAUCHELLI: Any 
other comments? Phil? 

MR. STONE: I'd just like to say 
that I think spent acids vary too 
much in composition for us to 
say here whether they can or they 
can't. It just depends on the com­
position of the add as has been 
pointed out. It might be certain 
spent adds that have certain accep­
table compositions can be used 
very satisfactorily, but I think 
again, it's a matter of knowing the 
components that make up your 
spent acid. 

CHAIRMAN SAUCHELLI: Frank, 
do you have something? 

DR. KEENAN: No. 
CHAIRMAN SAUCHELLI: \"'hat's 

the next question? 
MR. RICHARD POWELL (Inter­

national Mineral and Chemical 
Corporation): I'd like to ask Phil 
Stone-what is the size of the hose 
in the bottom of the trough; sec­
ondly, you mentioned you're using 
an anti-caking; is that coating 
agent-where do you have it? 

MR. STONE: The first question, 
the diameter of the hose in the 
bottom of the trough that distrib­
utes the hot liquor onto the tum­
bling bed of solids is a half-inch. 

The second question had to 
do with the type of anti-caking 
agent that's applied? 

MR. POWELL: Yes. where do 
you have it? 

MR. STONE: This is applied at 
the time-at the cooler discharge 
before storage of the product in 
bulk pile. \Ve have been doing 
this right along because in the 
first place it offered a good point 
at which we could apply it and 
probably reduce caking in the bulk 
pile. 

. We have used two or three 
different coating agents. We are, 
right now, in the process of testing 
a third one. I'm leaning strongly 
towards the kiln and clay type of 
coating agent in preference to 
some of the others to cut down on 
this dusting that occurs in the 
factory, sometimes to the extent 
where our tractor operators can't 
see to run their vehicles. That's 
the type of coating agent we're 
using and we're using maybe. 20 



pounds to the ton and sometimes 
higher. 

CHAIRMAN SAUCHELU: Any 
comments or questions on this side 
of the room? 

AfR. 'VA ITER 'V. VVHITLOCK 
(Texaco, Inc.) : I have a comment 
I'd like to make. Several years ago 
several of my colleagues in the 
East St. Louis Plant of the Illinois 
Farm Slipply Company did a little 
experimenting with what we called 
an external reactor. vVe were run­
ning a pilot plant at the rate of 
ahout a half ton or a ton an hour 
and ,ve used a two-foot section of 
three-inch pipe for preneutralizing 
the solution B and sulfuric acid 
in the absence of an agitator or a 
flight mixer or ejector pipe agi­
tator. In order to get a little more 
intimate mixing we filled the pipe 
with glass marbles. 

Needless to say, the reaction 
was quite violent. 'Ve lost some of 
-our marbles. (Laughter.) 

I should be careful in saying 
that. Most of the fellows are here, 
Ben Anderson, 'Valt Monti, and 
Seymour and so forth. I say this in 
pointing out, after listening to all 
the fine papers and presentations 
here this morning that there is no 
one way to accomplish any particu­
lar end resul t. 

I think that we all should be 
ve,y careful and cognizant of these 
facts and know what we are at­
tempting to do in order to follow 
the end result. If we want to use 
an all urea solution we go along 
with that; if we want to use an 
ammonium nitrate solution we 
have another type. 'Ve have a pug 
mill; we use the type of ejector 
th,]t the Davison people have de­
scribed and there is no standard 
pat answer as we can see here. 
the right line or track in getting 
the end result. These fellows have 
done a wonderful job. I think, in 
clearing up the muddy waters [or 
a lot of us. 

CHAIRMAN SAUCHELLI: Thank 
you, You're trying to stress the 
principles and as has been said, 
there are no two plants in the fer­
tilizer industry alike and it makes 
it very difficult for standardizations 
in it, 

Do you have' a commen{? 
A VOICE: The comment there 

brought a thought to mind that 
might be worth mentioning. AI-

though we haven't done any test 
,vork in that direction yet, we 
know of no reason why the con­
centric pipe prereactor could not 
be used in rotary ammoniators. 

CHAIRMAN SAUCHELLI: Other 
coments? 

MR. BRUCE SHERMA:\l (Olin­
Mathieson Chemical Corporation): 
I'd like to ask Mr. Stone how many 
units of nitrogen he's getting on 
14-0-14 and what recycle rates. 

'\fR. STONE: 'Ve're getting 
about ten units of nitrogen from 
solution, four from sulphate. Gen­
erally, we have varied it back and 
forth, but this is about what we've 
settled on and on what we operate 
at present. 

The second portion of your 
question had to do with amount 
of recycle. Recycle amounts to 
about a quarter to one. Sometimes 
a little higher, sometimes a little 
lower, but with good favorable 
particle size on the part of sul­
phate and other solids and a good 
operator you needn't have recycle 
any larger than 25 per cent. 

CHAIRMAN SAUCHELLI: This 
gentleman has been recognized 
down here. 

A VOICE: I'd like to ask Mr. 
Alfrey-the water you're putting in 
your system now, are you control­
ling your reaction too as you also 
control your granulation? You 
show water, but you don't say how 
you determine what goes in as 
water. 

MR. ALFREY: That's an excel­
lent question that I didn't clear 
lip in the description. The water 
being used is based strictly on re­
quirements for granulation. There 
are no other considerations ·given. 
One consideration we do have 
which is a policy generally insofar 
as order of introduction of the 
liquid goes. 'Ve usually start the 
water off first. 

CHAIRMAN SAUCHELLI: I sa,v 
two hands here. 

MR. CHARLES EVERHART (U. 
S. Industrial Chemicals Company): 
I'd like to ask :VIr. Alfrey if he 
would discuss his problem with 
the wet process acid. Do you think 
the seriousness of it will prevent 
the use of it in his type of opera­
tion? 

MR. ALFREY: I'd be happy to 
hazard a guess in answer to your 
question. Actually the difficulty 
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that we're encountering is with 
large ammonia dosages and rea­
sonably large phosphoric usage 
and at least medium to small us­
age of water. Consequently the 
difficulties are tendencies of the 
sales, that are formed from the re­
action between the acid and the 
ammonia, to collect on the inner 
surface of the pipe and act as an 
interference to the flow. 

My own optimistic guess on 
this thing is that some of the other 
difficulties that we encountered 
previously during this first year of 
plant operation were a lot greater 
than this difficulty and some of 
those, I thought, we might not be 
able to solve and we ended up 
solving them; but this one looks 
rather small in comparison and I 
think we can solve this minor dis­
charge pipe design arrangement, 
but I might be wrong. 

CHAIRMAN SAUCHELLI: Ques­
tion. Tom Hoshall? 

MR. TOM J. HOSHALL (Farm 
Fertilizers, Inc.): I would like to 
ask Mr. Alfrey how did you get 
rid of the steam out of the pipes. 

MR. ALFREY: The photo­
graphs that you saw of the exhaust 
system with steam visibly condens­
ing in the exhaust stack is the sale 
point of discharge of the steam 
for the system. The steam comes 
up through the mass of material 
and dissipates into the exhaust 
system. 

CHAIRMAN SAUCHELLI: A ques­
tion here? 

MR. LARRY LORTSCHER (Spen­
cer Chemical Company): I'd like 
to make an observation. I think it 
would help answer Mr. Hoshall's 
question. I notice in the recycle 
rate put on the slides that :Mr. 
Alfrey's system has a tendency to­
wards higher recycle req uirements 
on some of the higher nitrogen 
grades than with the open tank 
system. 

So that the steam which he 
may be talking about, may be the 
neutralizer flushing off and going 
out the stack. In his system, he's 
not got quite as low a recycle, al­
though he's got other advantages. 

CHAIRMAN SAUCHELLI: Do you 
agree, Fritz? 

MR. ALFREY: Yes, I slIre agree 
with what he's speaking or there 
as a possible expectation. So far, 
T might comment, 'we have oper-



ated this device almost completely 
according to accepted plant ex­
perience and previous plant pro­
cedure. ·We're quite anxious to get 
into some test work with some 
2-1-1 grades and some X-O-X 
grades to see what we can do, but 
I would expect, as a general com­
ment, that what Mr. Lortscher 
here has said, would be true. To 
what extent it's true, I don't know. 

CHAIR:'vIAN SAUCHELLI: Any 
other comment? 

MR. MARBURGER: I'd like to 
add a little more comment to 
that In the open tank we think 
of preneutralization in terms of 
coming out of the tank, and the 
slurry going into the bed of the 
ammoniator at a very low moisture 
content. This isn't an absolute 
necessity, but down into ranges of 
one per cent water in the slurry 
exit and when you're down into 
that low you do get into the large 
amount of steam flash off. 

CHAIR:VIAN SAUCHELLI: Tom 
Hoshall. 

MR. HOSHALL: I'd like to ask 
\fr. Alfrey if we can get some 
plans for this thing. 

MR. ALFREY: I appreciate 
your question - I don't know if 
this is a fair answer or not. The 
paper that I took my description 
from was presented to the recent 
ACS meeting and now belongs to 
the American Chemical Society. 
\Ve have submitted it to them for 
their choice of publication. They 
have the publication rights on the 
paper. Does that answer your 
question? 

\Iaybe Dr. Bridger or some­
body could elaborate on that; I 
don't know. 

CHAIK\fA:-.I SAVCHELLI: Is Dr. 
Bridger here? I think we're going 
to have it for the proceedings, I'm 
sure. 

DR. G. L. BRIDGER (\Y. R. 
Grace & Company): If anyone is 
interested, just write us and we 
·will try to tell you what you want 
to know. 

.\CR. RODGER SMITH (Eastern 
States Farmers' Exchange) I know 
there are some views among the 
panel on safe operating tempera­
tures of these preneutralizers. It 
might be expanded upon a little 
more and secondly, possibly \1r. 
Alfrey might give a little informa-

don as to what temperatures they 
do experience in the pipe, the 
reactor pipe, in his unit. 

MR. ALFREY: So far as precise 
data showing actual temperatures 
inside the pipe during operation 
with the various formulations are 
concerned we haven't gathered 
that type of data. 

\Ve have a general impression 
that the range of temperature we 
encounter varies, depending on 
concentrations of the acid, the 
amount of acid and ammonia us­
age and the production rate. But 
we think, speaking of the very low 
nitrogen grades up to the high acid 
usage grades, we're probably rang­
ing from somewhere in the neigh­
borhood of 220 degrees Fahrenheit 
to temperatures under 400 degrees 
Fahrenheit. 

I think the life of the thin 
Teflon liner has indicated that 
we're not approaching tempera­
tures that would begin to shorten 
Teflon life. 

CHAIRMAN SAUCHELLI: Ques­
tion? 

MR. CLARENCE B. KIRBY (Al­
lied Chemical Corporation) : ·With 
the reactor pipe what would hap­
pen if sulphur were to stuff the 
holes up completely? 

MR. ALFREY: 1 assume if the 
entire discharge system were dog­
ged what would occur inside the 
pipe particularly with the temper­
atures?-That has happened to us, 
once, only. This was on a very 
early prototype where our Teflon 
lining was not anchored down on 
the discharge pipe and its rate of 
expansion was dilferent from that 
of steel and it expanded over the 
holes and clogged them. 

The pressures that we enCOUIl­
tered were just equal to the maxi­
mum pressure on the supply sys­
tem. In this particular circum­
stance we were using anhydrous 
ammonia in the formulation and 
the maximum pressures that we 
encountered were equal to the an­
hydrous ammonia pressures. 

I might mention a safety fea­
ture on that point. \Ve have a 
policy in our plant of offering a 
pressure relief vent on any anhy~ 
drous ammonia system between 
valves. A vent of tl;is type just be­
yond the most downstream valve 
~r the anhydrous in this system, 
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I think, would take care ot all 
pressure problems of that type. 

Does that answer your ques­
tion? 

CHAIRMAN SAUCHELLI: Does 
that answer your question all 
right? 

MR. KIRBY: Yes, sir. 
CHAIRMAl\ SAUCHELLI: Ques­

tion here? 
MR. EDWARD A. HEISLER 

(Baugh & Sons Company): I have 
two questions for Mr. Stone. 

First, is an agitator necessary 
in this type of reaction vessel? 
\Vhat would be the location of the 
preneutralizer? I presume you'd 
want it as close preferably over 
the ammoniator, but that's just 
my supposition and third, what 
sort of control tests are necessary 
to keep it running? 

MR. STONE: Your first ques­
tion, is an agitator necessary. vVe 
were very hopeful that an agitator 
would not be necessary and we 
tried to do without it, just as we 
tried to do, and were successful in 
doing without this little fan that 
we originally put in the stack to 
take water vapor away. 

vVhen we tried to operate 
without an agitator in the tank 
we had considerable nitrogen loss 
in the form of ammonia from the 
tank and we concluded that an 
agitator was necessary. 13ut I would 
like to say that I'm not at this 
time completely sure that it isn't 
possible to operate without an agi­
tator and our .attempts to operate 
without an agitator have not 
ceased. vVe are hopeful that there 
will be some way to go about this. 
Right now our liguid level above 
the spargers in the tank is, in my 
opinion, too low. It's only about 
18 inches and when we put in the 
new tank in another few months 
this tank will give us a cleeper liq­
uid level above the spargers in the 
bottom of the tank and at that 
time I'm hopeful that we can at­
tempt again to operate without the 
agitator because this is a direction 
towards simplicity and low cost 
which I think in the fertililel­
business we're all after. 

The location of the preneu­
tralizer is, as you suggest, on the 
floor level above the ammonia tor­
granulator that we use and located 
in such a way that the overflow 



discharges into a three-inch line 
and flows directly down into the 
entrance to the ammoniator-gran­
ulator where the solids enter and 
it is at that point that the hot 
liquor is distributed on the bed 
of tumbling solids. 

Your last question, I think, 
had to do with the control of the 
operation. The only controls that 
we have for the operation is tem­
perature and this is regulated by 
means of water added to the re­
actor tank. vVe prefer not to add 
water at this tank and many times 
we do not add water at the tank, 
but we have temperature that is 
recorded at the tank and registered 
on the control panel downstairs 
where the operator is situated. 

:vIR. HEISLER: I'm sorry, Mr. 
Stone, my question really was pH 
control. I imagaine you have to 
operate slightly on the acid side 
to avoid ammonia losses. I was 
wondering whether you run peri­
odic tests of that sort of thing on 
that? 

MR. STONE: We think pH is 
probably a very important prob­
lem. We're always after a simple, 
easy way to do things to keep it 
that way for our operators. We 
have no idea what the pH is on 
the hot liquor discharge from the 
tank. Our controls do not involve 
pH measurments; we, at one time 
thought about it and we still turn 
rhis over in our mind, but it's 
another function for a man to 
perform and we've been successful 
without the use of any pH con­
trol. The only thing that we do 
is to calibrate our liquid flowme­
ters with good accuracy and make 
damned sure that the liquids are 
entering the tank in the proper 
proportions to each other. 

This may give us a little ex­
cess acid to make sure that we 
catch all of our anhydrous. \Ve 
don't think this is a disadvantage 

in making X-O-X grades because 
we have plenty of limestone down­
stairs to take care of this little 
additional acid. 

CHAIRMAN SAUCHELLI: We 
have time for a couple of more 
questions. 

A VOICE: I believe Mr. Mar­
burger mentioned some test for 
acidity which was pretty accurate. 
Could you describe that? 

MR. MARBURGER: I'll touch on 
it. I have a procedure written up 
that explains it fully, but it's a mat· 
tel' of the o;)erator taking a little 
dipperful of the slurry coming 
down and then with a 100 milliliter 
beaker; and he does need a pipette. 
These other chemicals involved are 
tenth normal sodium hydroxide 
and some methyl-red indicator and 
this will give him the per cent of 
acidity as sulfuric acid and he'll 
quickly find an operating range of 
maybe it's .2 or .5 or 1. I think we 
said originally two per cent. Above 
that you're getting into fuming 
problems, although that frequently 
is too high. 

CHAIRMAN SAUCHELLl: An­
other question? 

MR. EVERHART: Mr. Marburg­
er or Mr. Gilliam, do you exper­
ience blockage in the discharge air 
line of the open tank, If you do, 
do you have any control device to 
cut off your system? 

MR. GILLIAM: \Ve would not 
expect any blockage in the dis­
charge line of your slurry from 
your neutralizer tanks since we pur­
posely overdesigned the size of that 
so as never to run over half full. 
Now you can picture under certain 
conditions of temperature that if 
for some reason you're shut down 
and material -has a chance to salt 
out, that line can become blocked. 

'What little experience I've had 
with commercial units, most of 
them have an emergency overflow 
line installed above if such block· 
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age should take place; but, I be­
lieve this is a minor problem and 
it's recognizing that you're dealing 
with a slurry that does have a salt­
ing out temperature at something 
above room temperature, depend­
ing upon the water content of the 
slurry, 

Does that answer your ques­
tion? 

CHAIRMAN SAUCHELU: How 
many folks here would think we 
ought to put this subject on our 
program next year? There would 
probably be more plant experi­
ence and so on. Let me see a show 
of hands of those that think we 
ought to continue. 

(A showing of a majority of 
hands.) 

It's of increasing interest and 
perhaps we'll consider it. That 
leads me to urge once more upon 
you all that we need ideas for next 
year's program. It's our concern 
to make next year a better program 
if possible. 

I'm sorry we have to cut off 
here. You've been a grand audi­
ence and cooperative and on behalf 
of the Executive Committee I want 
to thank all speakers for their gen­
erous participation; their giving us 
their time and a lot of work put 
into these papers. I also want to 
acknowledge publicly my apprecia­
tion to the National Plant Food In­
stitute for permitting me to devote 
time and secretarial service for 
work on the Round Table, 

I think from the comments 
that I've heard, we've had a fine 
meeting this year and we all look 
forward to convening again next 
November. Let us all hope that 
we'll have as good if not .a better 
meeting. 

\Ve stand adjourned then un­
til 1960, November 2, 3 and 4. 

(Applause.) 
(The meeting adjourned at 

twelve forty-five o'dock, p.m.) 
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Lima, Ohio 

Tucker, William J. 
Chemist 
G. L. F. Exchange, Inc. 
Terrace Hill 
Ithaca, New York 

Walton, George K. 
General Manager, YIicl-'Vest Div. 
Tennessee Corporation 
Lockland 15, Ohio 

Ward, Vance 
Agricultural Chemicals Diyisioll 
Canadian Industries, Ltd. 
P. O. Box JO 
Montreal, Quebec, Canada 

Weber, William C. 
Director of Chemical Projects 
Dorr-Oliver, Inc. 
Stamford, Connecticut 



Notes 



Notes 



Notes 



Notes 



PROCEEDINGS 

OF THE 

FERTILIZER INDUSTRY ROUND TABLE 

1960 

Held at the 

MA YFLOWER HOTEL 

\Vashington, D. C. 

::\ ovember 2·4, 1960 




