








the same amount of nutrients broadcast when using 
urea-DAP. This problem can be avoided by using an An
TS-MP mix when it is to be applied through the planter. 

Under cold soil condition, at least 10 and up to 25% 
of the nitrogen should be in the form of nitrate nitrogen 
for quick start. For broadcast pre-plant applications, the 
nitrogen source probably makes little difference. 
However, if broadcast and topdressed in the summer in 
presence of organic matter as on a pasture, urea should 
be avoided from the possibility of volitalization loss. For 
sidedressing on com, nitrate or ammonia forms of 
nitrogen are satisfactory and urea can be used on con
ventional com. Avoid the use of urea on no-till due to the 
possibility of volitalization. On turf, cane and rice, cer
tain controlled release products have merit. Ureaforms 
and IBDU have been used for a considerable period of 
time on turf. Sulfur-coated urea appears to have con
siderable merit on cane and rice, but very little merit on 
com. These controlled release nitrogens will give much 
more uniform production on some of the prennial grasses 
instead of the great flush in the spring of the year. 
Usually, they do not give any more total yield for the year 
when the same amount of N is applied. 

Phosphate Structure In the case of planter type 
applications, 40% water soluble phosphorus should be a 
minimum. It may have to go as high as 600/0 on certain 
special crops, partiCUlarly those grown under acid soil 
conditions. It is relatively less critical for broadcast. 
When diammonium phosphate is used in a planter, don't 
exceed a maximum of 75 pounds DAP per acre. This is 
true whether this be a blend or a highly ammoniated 
product with DAP formed in place. Urea-DAP 
guidelines have been published by New York for planter 
applications where the fertilizer is two inches away and 
two inches below the seed, as in the com planter. A 
maximum of 30 pounds of urea-nitrogen is recom
mended with P and K. A maximum of 30 pounds of 
P 20 5 as DAP. A maximum of 15 pounds of urea
nitrogen and 15 pounds of P 20 5 from DAP where these 
are combined. And where no urea or DAP is included, a 
maximum of 80-100 pounds of nitrogen plus K 20. 

U-DAP GUIDELINES 
PLANTER APPLICATOR 

2" x 2" 

1. MAX. 30# UREA N WITH P & K. 
2. MAX. 30# P 20 5 AS DAP. 
3. MAX 15# UREA NAND 15# P 20 S. 
4. MAX. 80-100# N PLUS K 20. (NO U OR DAP) 
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Potash Sources include those where all muriate is 
used, and those with low chlorine for crops such as tobac
co and potatoes. Where low salt level is desired as in 
greenhouse use, give consideration to dual element 
products such as potassium nitrate to maintain as Iowa 
salt level as possible. 
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Other speakers have reviewed the secondary elements 
calcium, sulfur, magnesium and the eight micro

nutrient elements which must be considered in for
mulating a complete fertilizer program. Micronutrients 
of course, are related to the soil conditions with specific 
areas of the U.S. being short of boron, short of zinc, 
organic soils low in copper, etc. This must be tied in with 
specific crops being grown. Some need a high level of 
boron, others zinc, etc. The form of the micronutrients 
must be considered as to whether water soluble, oxide or 
a controlled release form of one sort or another. 

How acid are these fertilizers going to leave the soil? 
High N grades such as the IS-IS-IS are highly acid. Is it 
going to pay to go to a low analysis with a limestone 
filler? Probably not because the limestone filler used is 
too coarse to be effective in our lifetime on the soil, 
although it may appear to show up in laboratory tests 
due to the fact that it is ground before the tests are made. 
But where 100 and 200 pounds of nitrogen are applied to 
a crop a year, we'd better consider the effect on the soil 
acidity. When we get into some of the more acid products 
such as ammonium sulfate, we can get three times the 
acidity developed that we get with ammonium nitrate, 
urea and anhydrous. Between the nitrogen residual acid 
effect, leaching and crop removals we may require 1000# 
limestone a year per acre to maintain pH. 

Salt Index for greenhouse crops or under potting 
soU conditions is a real factor. Reducing the salt index 
requires certain premium type materials. Salt index per 
unit of plant food from some of the more common fer
tilizer materials based upon John Hardesty's summary in 
Farm Chemicals is shown in Table IV. For example, 
potassium sulfate is the lowest of the common potassium 
carriers. Potassium nitrate. slightly higher, and 
potassium chloride, quite a bit higher. But the potassium 
nitrate shows up even better when you figure that the 
nitrate must be obtained, if not from potassium nitrate, 
then from products such as ammonium nitrate, urea or 
ammonium sulfate. Proper selection can give a much 
lower salt index. 

SALT INDEX 

Material 

Dolomite 
Triple Superphosphate 
Superphosphate 
Mono Ammonium Phosphate 
Di-Ammonium Phosphate 
Ammonia 
Potassium Sulfate 
Potassium Nitrate 
Urea (C.P.) 
Potassium Chloride 
Epsom Salts (C.P.) 
Ammonium Nitrate 
Ammonium Sulfate 
Calcium Nitrate 
Sodium Nitrate 

Fann Cl>emlealo 001.1967 
Jolm O. HArdesty 

Index 
Unit of 

Plant Food 
0.04 
0.22 
0.39 
0,41 
0.46 
0.52 
0.85 
1.22 
1.62 
1.81 
2.69 
2.99 
3.25 
4.41 
6.06 



In conclusion, top quality N-P-K fertilizers are 
going to result from full utilization of the refinements 
coming in agronomic research. We must remeDlber that 
no longer are we dealing in a gross chemical. We are get
ting more and more specific with more valuable fertilizer 
materials. Our soil nutrient levels are increasing in many 
soils and this requires a change in our fertilization prac
tices. Production of the world food supply must be con
sidered because this effects all of us. We must conserve 
resources and energy. We must maintain the en
vironment. 

We - the U.S. are still responsible for much of 
the world food supply we export more than any other 
country. We must utilize all our fertilizer products to 
their ultimate maximum productive efficiency. 

MODERATOR BROWN: Thank you Henry. I can 
see the importance of "Agronomical and Technical Ser
vices required out on the farm and you have done your 
usual. excellent job bringing this valuable information to 
our attention. 

Our final subject "Innovations" will be moderated 
by our "Hard Working" Secretary-Treasurer Paul 
Prosser. 

Innovations - Selected 
Questions and Answers 

Paul J. Prosser, Jr. 
Moderator 

MODERATOR PROSSER: As you know, The 
Round Table Membership was submitted a list of 
suggested questions and asked to vote on those questions 
which they preferred to hear discussed. Our Board of 
Directors selected the "Outstanding Panel" that you see 
on exhibition. I wi1l introduce each of these fine Gen
tlemen and ask them to stand as I read their name. 

Frank Achorn, TVA, Hubert Balay, TV A, Allen 
Jackson, J&H Machinery, A. V. Malone. Agway. Inc., 
Frank Nielsson, IMC, Dick Perkins, W. R. Grace, Joe 
Prosser, the Prosser Co., Walter Sackett, Jr., The Sackett 
Co., James Seymour, Royster Guana Co. and D. R. 
Waggoner, TVA. Much Applause. 

MODERATOR PROSSER: I believe, in the interest 
of being fair, we will ask the questions in the order in 
which they are preferred. We have a number of ad
ditional questions that we may intersperce if time per
mits. I believe we will have to make some time limitations 
to any given subject and I think we should judge that 
from the interest ofthe "Audience". 

Question #1 Do you recommend the use of dust 
suppressants at solid transfer points in granulation 
plants? If so, which suppressants? 

Panel responses to Question #1 can be summarized 
as/ollows: 

A. Some of the depressants presently used are oil, 
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liquid fertilizer, either urea, ammonium nitrate 
solution or 10-34-0. 

B. Granular products are more dusty than 
powdered fertilizers. 

C. The best corrective measure is to eliminate the 
problem before a suppressant is required, that is 
to close up conveying systems, transfer points, 
etc., including continuous elevators in lieu of 
contrifugal elevators, putting seals on elevators, 
etc. 

D. In lieu of trying suppressants, install a complete 
fugitive dust collecting system, preferably a 
baghouse. 

Comments on Question #1 by Mr. John Medbery: 
A. They first used diesel oil as a suppressant, but 

they found it deleterious to rubber belting and 
that it did not persist for a long period of time 
and the odor is objectionable. Further, it is 
dangerous when used with nitrate containing 
fertilizers. 

B. Next they tried DCA 410, which persisted longer 
than diesel oil, but this came on allocation, sup
ply became unreliable. 

C. Next they used lignin from the paper industry; 
they also found it to be not persistant and having 
an objectionable odor. Further, it was more dif
ficult to apply than oil. 

D. His organization is still looking for a satisfactory 
material. 

Question #2 - When production is pushed beyond 
designed rates, the fines are greatly increased. Are there 
any suggestions to reduce the fines at high rates of 
production? Have any additives materially reduced 
fines? 

Panel responses to Question #2 can be summarized 
as/ollows: 

A. In granulating low nitrogen materials adjust the 
sparger arrangement in the granulator and con
centrate liquid phase on the smaller area to 
decrease the fines generation. 

S. There are few additives known that will help 
reduce fines. 

C. Do not generate fines with the equipment itself, 
that is, have proper mills, elevators, etc. 

Question #3 - What is the best system for con
trolling recycle rate in ammoniation-granulation plants? 

Panel responses to Question #3 can be summarized 
as/ollows: 

A. Questions #2 and #3 tie closely together. 
B. Formulation is the key thing to the whole 

regeneration cycle of fines. 
C. Panel was divided on the question of changing 

the finished product size, that is making a 
product 8 x 26 instead of7 x 14. 

D. It was generally agreed that if increased produc
tion is required, larger sized equipment is 
required. 



E. Need emphasized for a well trained operator, 
alerted to adjust formulations to control recycle. 

Question #4 - How can ammonium nitrate and urea 
be protected from hyroscopic breakdown in the plant 
during humid weather? 

Panel responses to Question #4 can be summarized 
asfollows: 

A. Install a simplified system for dehumidifying the 
storage area. 

B. There is some experience indicating that ten 
tons of air conditioning for 20,()(X) tons of 
storage would adequately dehumidify the 
storage area. 

C Heating the storage area was believed not to be 
as satisfactory as air conditioning. 

Question #S - Describe latest techniques in in
strumentation for fertilizer plants. 

Panel responses to Question #S can be summarized 
as follows: 

A. There are no known new techniques in in
strumentation for fertilizer plants. 

B. Magnetic flow meters are still believed to be the 
best devices for phosphoric acid and sulphuric 
acid. 

C TV A reported using an anubar type flow meter 
on vapor ammonia, gaseous ammonia systems. 

D. Because of increased fuel costs it was em
phasized that accurate measurements of tem
peratures at both inlet and outlet ends of the 
dryer and of product moisture are absolutely 
essential, since there is a tendency to overdry 
thereby using more fuel than necessary. The 
control systems on the dryer should control heat 
input and not have a manual firing rate on the 
dryer. The panel agreed that most plants are 
behind in dryer instrumentation and need to up
date their equipment. 

E. The opinion was expressed that turbine meters 
do give more accurate results on anhydrous am
monia liquid flows but must be properly in
stalled to prevent overranging by use of inner 
coolers for the ammonia flow. 

F. Mention was made that magnetic flow meters 
are used in some places for ammonia, a small 
quantity of water being added to the ammonia 
to increase its conductivity. 

Question #6 Discuss methods of reducing fer-
tilizer build-ups on floors, wood and concrete, because of 
wet hydroscopic conditions. 

Panel response to Question #6 can be summarized as 
follows: 

A. Close the storage bins in the plant while they are 
being filled. 

B. Prevent spillage from front end loader buckets 
by more careful operating or by using buckets 
with hydraulically closed front gates. 
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Question #7 - Can a pipe reactor be substituted for 
a preneutralizer tank for production of high analysis 
NPK grades containing large amounts of anhydrous am
monia and wet process 54'% phosphoric acid in a con
ventional 60,()(X) ton per year granulation plant? 

Frank Achorn - That's what we are trying to do 
with the pipe cross reactor. I think we have shown that 
we can produce a fairly high analysis NPK mixture with 
about 800 pounds of acid per ton of product. We are just 
in the initial stages and I think we are going to have to 
make a bigger one of slightly larger diameter. The pur
pose of it was to replace the preneutralizer. 

D. R. Waggoner - I think with a conventional pipe 
reactor, because of the temperature of the reactor, you 
are limited to low mole ratio grades in the neighborhood 
of 1 and sometimes you can ammoniate some more in the 
granulator, maybe to a 1.3 mole ratio. Scaling of the pipe 
reactor increases significantly if you don't have a 
preneutralizer. 

Frank T. Nielsson - The CRO.S. Company of 
Spain is pushing a process where that have pipe reactors 
inside the ammoniator. they use a battery of them, 
maybe three or four. I couldn't understand how they 
were using sulphuric acid in a pipe reactor. they use 
either sulphuric or phosphoric with ammonia; but 
they've got their sulphuric acid down to 670/0. Apparently 
you have to provide enough water to keep your heat load 
down and provide flashing ability. But it shows the 
people in Europe are using pipe reactors internally 
within ammoniators, and the same thing can be done 
here. The other thing is the Davison people, W. R Grace 
now, back in '56 or '57, I guess, at the Round Table had 
a couple of papers on using pre reactors, they called them 
then. inside of pug mills. they were Teflon lined and they 
were using slugs of ammoniating solution and sulphuric, 
phosphoric acid. And the tricky thing they had was that 
on a regular cycle they had a little burst of compressed 
air that would shoot out. If they were using nothing but 
anhydrous and sulphuric acid, it tended to build up with 
ammonium sulfate and the controlled time cycle would 
just flush it out. I don't know if Grace is still using that. 

Frank Achorn - On the pipe cross, the important 
thing is adding water with the liquid ammonia. We had 
quite the opposite problem that CRO.S. and other ex
perimenters in this area had. We didn't have a scale 
problem; we had a corrosion problem. We kept it well 
cleaned. We put in a Hastelloy C tube because we could 
get Hastelloy C before Teflon lined pipe. It's preliminary 
work; but it looks real good to me. I don't think you 
could make diammonium phosphate with it because of 
the high mole ratios required. 

Question #8 - Are baghouses practiccal in making 
NPK grades? The word practical encompasses original 
cost, operating cost and trouble-free operation. 

Joe Prosser - I think it's probably a problem of how 
individual people and companies formulate and how they 



operate. Control of dew point is the name of the game 
and maintaining warm temperatures during periods of 
shutdown. Some people replace their bags maybe as in
frequently as every 18 months. Some people replacing 
bags on a shorter period. Some people consistently have 
difficulty of clogging bags. Most of these things can be 
worked out. If you really need to use a bag filter, it may 
be a nuisance; but you can work with it. It's in com
petition with wet scrubbers, and there are places where 
it's difficult to use wet scrubbers. The bag flter will nor
mally let you bring back your raw materials. The wet 
scrubber is more difficult in that area. When it comes 
down to cost of operation, I can argue either way about 
how much it costs to operate either. The wet scrubber is 
almost always a bigger energy hog than the bag filter 
because the pressure drops to get the job done are a lot 
higher. I think that the answer to the question is they are 
practical. They are a nuisance, but they are practical. 

[Note: Not sure, however, we think Herman Powers 
made this comment.] I think we could say they are practi 
cal. We have five in operation on dryer exhausts, and are 
installing another. There's an awful lot we don't know, 
and you may be interested in some of the history of our 
operation. We have gotten bag life ranging from 30,000 
tons per change up to 125,000 tons. In fact, we have one 
unit that has been operating about four years that hap
pens to be one of the smaller producing units, 30-35,000 
tons per year, whose bags have never been changed. We 
believe that the grade formulation has considerable 
bearing on the life of bags. We have not used anything 
extensively except the acrylic continuous filament or 
montilament type weave bags. All of these units have the 
exhaust, the drying air medium from the dryer, the 
cooler exhaust through the combustion chamber to the 
dryer. 

Joe Prosser - I was asked the cost of installing a 
bag filter. It ranges from as little as $3.00 a CFM to as 
much as $5.00 a CFM. That's changing all the time 
because the cost of the bag filter is going up rapidly. 

Ai Maione - One other point - these are only for 
the control of particulates so we do have to control the 
ammoniation and drying operation to minimize the am
monia or other gases which might come out through this 
exhaust. 

Joe Prosser We do have two bag filters operating 
at the present time that include the ammoniator air 
stream. They are not any more difficult. One of them has 
been operating about 2-112 or 3 years and they don't 
believe they are experiencing any different kind of bag 
life. 

Dick Perkins - With the energy problem that we 
have and shortages of natural gas has anybody had any 
experiences using fuel oil in a bag filter on a dryer 
operation? I thought there might be some problem with 
shortened bag life due to the sulphur in the oil. 

Al Malone - We do, Dick. We have two units using 
#2 fuel oil for the fuel. We don't know whether there is 
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increase attack because of this or not. 
Question #9 - How can oversize crushing equip

ment be designed for greater crushing efficiency and 
reduced dust generation? 

Allen, do you want to take a shot? Or Walter? 
Allen Jackson - The dust generation from the 

crushing equipment is not going to be a function of the 
mill. It's going to be a function of the hardness of the 
particle and how it fractures. I think the design of the 
crushing loop is more important than the mill in this 
case. You have to have two factors to make floating dust. 
You have to have the motive power to blow the dust, and 
you have to have the dust. If you can eliminate either the 
motive power or the floating dust, you won't have the 
problem. This whole question would be answered by the 
system that you install. It's not necessary in a granular 
plant system to have any dust at all coming out of 
crushing equipment. 

Walt Sackett - The question confused me. Two 
things are together here - greater crushing efficiency 
and reduced dust generation. I wasn't sure whether this 
was floating dust or fines. As far as the floating dust 
generation. all that you can do is try to cap it closely and 
possibly vent it to the cooler. Quite a few people vent the 
mill into the cooler air stream. As far as fines generation, 
the type of mill is very important. Naturally, you don't 
want to go to a double cage if you are trying to cut down 
on your fines. We find that a double opposing rotor type 
of mill, chain. open cage, or combination, is most ef
fective. 

Question #10- What steps can a granulator take to 
get a harder particle that will resist breakdown in 
storage? 

Jim Seymour - One way to do it is to use more con
centrated liquid phase. It's probably hotter. 

Dick Perkins - I think the key to it is formulation 
depending on grade. I think the last answer is pretty vital 
too. On some grades the use of larger amounts of 
anhydrous ammonia and phosphoric acid can generate 
harder granules. 

Hubert Balay - I want to say one thing. Based on 
experience it appears that granules are always harder 
when they're produced by chemical heat rather than by 
water or steam. It's a different kind of bond. 

Frank Achorn - We used to make a nitrogen fer
tilizer in which we added a little bit of iron ore to 
promote granulation. It did help to form a stronger 
granule. But I agree the best way to do it is to have more 
heat or liquid phase in the granulator. 

Question #11 - Discuss causes and preventions of 
buildup in dryer and cooler cyclones in granulation plan
ts. 

James Seymour - Granulate before you get to the 
dryer. 

Joe Prosser - Insulation of cyclones helps. It's the 
same old problem of dew point. If you don't have any 
moisture present, you won't have any buildup. 



Walt Sackett - Well that's true, and there are still a 
lot of old plants that have air systems that were not 
properly designed in the first place. You don't have the 
proper speed of air going through the ducts, and it'll 
buildup the ducts, the cyclones, etc., until it reaches the 
proper velocity. 

Hubert Balay - Again, harder pellets. You don't 
have the dust being produced to buildup in the ducts and 
the cyclones. 

D. R. Waggoner - Depending on the material, 
heating cyclones will help sometimes. One other thing, 
with a metal cyclone, never hit it with a hammer. 

Hubert lJalay - I would like to say one more thing 
about buildup in dryers. Know the melting point of the 
materials you are using to make the grade, and don't run 
the dryer temperature up higher than this melting point, 
or you will have trouble. 

D. R. Waggoner - For the boot of the conical sec
tion of the cyclone there are now available plastic 
materials that are flexible, that you can hit. 

Person in Audience - What is the panel's opinion 
of chains in a cyclone? 

Joe Prosser - Good I 
Hubert Balay - It helps, but the chain builds up too 

sometimes. 
Question #12 - What is the relative efficiency of 

fluid~ coolers and dryers versus conventional rotary 
equipment? A discussion of square footage required for 
fluid bed coolers and dryers versus rotary equipment 
would also be of interest. 

Frank Achorn - We have operated some fluid bed 
coolers. The trouble is the recycle load varies in particle 
size so much that it's difficult to maintain a good fluid 
bed. Some plants are using fluid bed coolers to cool their 
product fluid, which is a good idea. But as far as cooling 
recycle load, it wasn't practical. The efficiency of a fluid 
bed cooler is much better than a rotary cooler. But it's 
the practicability of using it in the type of recycle system 
that is in a conventional granulation plant that is 
questionable, because there's such a wide range in par
ticle size. It didn't look practical for the recycle load but 
was practical for cooling the product. 

John Medbery - I think what is referred to as a 
fluid bed cooler is nothing more than a vertical box with 
perforated trays in it. The fertilizer spills down through 
these openings, and the air enters through the bottom 
and flows countercurrent. You have to keep a dancing 
bed of material or pellets on the trays to get the 
maximum surface contact with the air. So put a flexiglass 
panel in the side so you can see what's going on in each 
tray. If you don't have enough activity because of air flow 
or either too much or too little fertilizer, then you close 
off part of the holes with removable steel plates. And 
each time you change your production rate you have to 
vary the number of openings in the plates that you are 
passing air through. 

Frank Achorn - That's what I meant about it being 
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practical. You have to change it so much. 
John Medbery - Well, it takes about half an hour 

to make the adjustment. 
Question #13 - What is the ratio of square feet of 

screening surface versus tons per hour to be screened? 
Joe Prosser - We find that depending on how much 

is going to the screen we are talking about product 
screening of a granulation plant needing between 3 and S 
square feet per ton produced, settling at about 4 usually 
ifit's 100% recycle. 

Allen Jackson - I would put it a little different from 
Joe. On the six mesh product I would say that you need 
about 1 square foot or a little better per ton per hour 
throughout. And for the fines you would want 1-112 to 2 
square feet per ton per hour thruput. 

Walter Sackett - Well, I'll let you fellows argue 
about that; but naturally if you screen after drying, you 
are going to have to increase your ratio whatever it is. 

Person in Audience - How about distributing to 
the screen? Does it make a difference? 

Allen Jackson - When we are talking about covered 
square feet, yes, it makes a difference. It's trial and error 
and get it straightened out, I guess. 

Walt Sackett - Try to get an effective feed first of 
all. You don't want to come on to your screens at an 
angle for one thing. A spout that is coming in at a 60 
degree angle. will throw the feed to one side ofthe screen. 
A left and right hand screw at the top will help spread the 
materials across the face. There's quite a number of ways 
to go. But try to get the feed in your design square so that 
you're getting an effective spread to the screen. 

Allen Jackson - And the initial design is most im
portant. !fyou miss that, it becomes trial and error. 

Hubert Balay You ought to check the screen oc-
casionally to be sure that part of the chute hasn't stopped 
up. Because if half of it is stopped, you are overloading 
one side of the screen. It doesn't make any difference 
how good your original design is if you don't keep the 
chute clean. 

Joe Prosser - One other point is the use of retar
ding curtains which when used properly gets the spread 
right in the beginning. 

Paul J. Prosser, Jr. - Moderator. Mr. King, would 
you like to comment on this screen question? 

Mr. Wayne King - Some of these questions don't 
have a simple answer. It's like how much air do you need 
to clean the screen and keep the dust controlled properly. 
We have formulas for that -like SO cubic foot of air per 
square foot. But you are talking about tons. For a four 
foot of width, if you get beyond 7S tons an hour you have 
got one hell of a load. 

Question #14 - Describe a preventative main
tenance program for rotary trunnion equipment -
granulators, dryers and coolers. 

Al Malone - I don't think we have any out of the or
dinary preventative maintenance program for this type of 
equipment other than what might be considered good 



mechanical maintenance inspection and checking of 
your drives and trunnions and seeing that they are in 
alignment. 

Joe Prosser - I think the most important single 
thing is the proper alignment of the trunnions because it 
can cause wear on tires and trunnions which get to be 
almost impossible to realign. If not properly aligned, you 
put undue stress on bearings and on tires causing failures 
trying to carry thrust load which is supposed to be 
carried by the thrust rolls. If you don't line the trunnions 
properly, you are transferring that load onto the trun
nions, and putting unusual loads on the tires and the 
trunnions. 

Frank T. Nielsson - I think it's got to float. When 
you go to a plant where the people have put in perfectly 
parallel trunnion rollers and the whole thrust is carried 
by beautifully designed thrust rollers. after two years you 
notice that the trunnion and the tires have een going in 
one place. The next thing you know you've got a spool 
piece. Once you start making that spool piece you won't 
have to worry about thrust rollers anymore. That thing 
stays there, but that trunnion goes in a hurry after that. 
If you have a system that is properly designed and floats, 
you are getting complete wear across your trunnion. 
across your trunnion roller; and the life of those is really 
extended. 

Allen Jackson - I disagree with you, Frank. I think 
if you take part of the thrust of the dryer by cocking one 
of your trunnions you have added to the wear far more 
than you will save by running it in one space. I think one 
of the critical things in dryer operation is don't let tires 
develop ripples. Tires that are not allowed to rotate on a 
drum where they catch a repeating force from a sprocket 
or a chain at the same place every time will pick up that 
pitch and develop ripples in the tire. As ripples develop, 
you can be sure that foundations will go out shortly. 
That's the toughest thing you can have on the dryer. 
Rings around the tire or lines are, except for ap
pearances, fairly meaningless; but ripples will be very 
destructive. Now, there are techniques of taking the rip
ples out very easily. I mean in the terms of hundreds not 
thousands of dollars. And it's done by plant people. If 
anybody has the problem, I can show you how to do it. 
But it's important that tires on big vessels are allowed to 
rotate so they don't receive a repeating vibration. But I 
would not cock a trunnion. 

Frank Achorn - Can't you let a dryer float between 
the two thrust bearings with the trunnions parallel? I 
don't see why you have to tow them in the first place. 

AI/en Jackson - It'll always run against the bottom 
thrust bearing if everything is true. 

Frank Achorn - The two trunnions can be parallel 
to each other, right? 

Allen Jackson - Yes, they should be. 
Question #15 - Which is the best conveyor to use 

screw conveyor, belt conveyor, or cleated conveyor? 
D. R. Waggoner I've got one answer to that. I 
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think that depends on what the application is. And I 
suggest that everybody's got their own pet peeve, and I 
might as well state mine. the best application that I know 
of for a screw conveyor is handling dry free flowing 
material mounted in a vertical position discharging 
downwardly, it can be installed at a cheaper cost than a 
duct of the same capacity. 

Paul J. Prosser, Jr., Moderator - Maybe we ought 
to comment for example about the equipment for 
receiving material from a hopper car. It sounds to me 
like this is the way this question was intended. 

Walt Sackett - I defmitely have an opinion on that. 
I think that, as it was pointed out in a paper this mor
ning, with belts and screws, you are going to have pit 
problems, and need at least two pieces of equipment. 
Everybody here knows what kinds of problems you get 
into with pits. I definitely am for drag unloading. One 
piece of equipment will take it right out from under that 
rail and up into the bin with no pit or a minimum pit 
required. 

Paul J. Presser, Jr. - Anybody else have an 
opinion? Want to disagree? 

Joe Presser - In large capacities, I think that the 
better application is a belt conveyor under the track 
properly installed with pits. It's more expensive but 
perhaps a better installation, where people can get down 
there and maintain the equipment. For larger capacities 
only, I emphasize; not for small operations because the 
initial cost is too high. 

Walt Sackett - You can get into higher capacities. 
Are you talking in terms of 3-400 tons an hour? This can 
be done with a drag with less of a pit than with a belt in
stallation. You don't need the surge, and you don't need 
as much of a pit. And you don't have the dust problem 
that you have with the belt. 

Paul J. Prosser, Jr. - Anybody else want to disagree 
with both ofthem? All right, let's take another question. 

Question #16 - With increased pressure on fer
tilizer plants to produce more, is it likely to see EPA 
requirements relax somewhat? 

D. R. Waggoner- No! 
Joe Prosser - No! 
Frank Achorn - No! 
Dick Perkins - We've got a number of no's here, 

and I concur with that. Our problems aren't going to in
fluence EPA at all so far as their standards are con
cerned. 

Question #17 - Discuss the use of fiberglass resin 
and cloth in plant repairs. What type of materials should 
be used and where can they be used to advantages to 
replace wood or metal? 

Joe Prosser - We have been using FRP for a long 
time for ducts and hoods. Weare using it also for 
cyclones, elevator casings, drag conveyor housings and 
most any place that is corrosive. The only disadvantage is 
the stuff is not very good in abrasion. For instance, if you 
have high velocity ducts that are heavy with material, 



you'll experience wear on the elbows. there are ways of 
getting around that. If you know where to put the stuff, 
you can put plastic liners in these elbows. I think FRP is 
becoming competitive with steel. We're not going to start 
making dryer shells out of it. But it's much easier to in
stall in stacks as an example. What extra cost is involved 
is overcome by the installation cost. I think that there are 
almost as many applications for FRP in a plant as people 
can dream up. 

Paul I. Prosser, Ir. - Anybody else have an 
opinion? 

Frank Achorn - We just worked with a plant in 
Birmingham that had fiberglass roofing on their plant, 
and I was surprised to see how much more light was in 
the plant and how much easier it was for them to operate 
during the daylight hours. The people at that plant 
seemed to be well satisfied with fiberglass roofing and 
thought that it was actually more economical than the 
normal roof on a plant. I don't know how it would hold 
up after a long period of time. I was surprised how much 
light it put into that plant and helped the front end 
loader operators in moving material. 

Joe Prosser - This translucent material has been 
used for years, and some people who used it 10 or 12 
years ago have experienced some degradation of the 
resin. In the early days nobody knew how to avoid that; 
but the manufacturers have now developed some 
material that they add to the resin that kills the 
ultraviolet light. Today it's possible to buy corrugated 
sheets that should last a long time. The same thing is 
with stacks. If you look at old stacks, you will see that the 
glass has been exposed because the resin has disap
peared. 

PaulI. Prosser, Jr. - Anybody else? 
AI Malone - We have a fair amount of plastic 

siding; but we seem to have more wind losses with the 
plastic siding that we do with some of the other 
materials. Perhaps we haven't learned the best way of in
stalling. 

loe Presser - A lot of this siding will support com
bustion. Some is underwriters rated. You have to be 
careful what you are buying; and if you are going to put 
big expanses of siding on, you'd better talk with your in
surance people. You can hurt your insurance rate. 

Question #18 - How can concrete be protected and 
repaired around acid pumps? 

loe Prosser - In new construction you can use 
grade 5 concrete, acid resistant grade. Where you have 
an old installation, there are epoxy based coating 
materials that can be added to finished concrete that 
greatly improve the life. 

Paul I. Prosser, Jr. - Anybody else want to say 
something about that? 

Person In Audience - You can use an acid proof 
grip, half grip or whole size. It does an excellent job. 

Question #19 - What are the effects of impurities 
in phosphoric acid on production of DAP in a rotary 
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granulator? 
Frank Nielsson - If you go back to old TV A ex

perience. when they first started using furnace acid in 
making DAP, it wouldn't granulate so they put iron 
oxide in it. You don't have to do that with wet process 
acid because it has plenty of iron and aluminum. This ac
ts as a seed and you improve granulation. But then if you 
have too many impurities, you are not going to make 
grade. I was in Japan and people were asking me why 
they couldn't make 18-46-0. they were using 77 rock 
which means a pretty good acid. But over there they use a 
hemihydrate dihydrate process. they go from the 
hemihydrate to the dihydrate stage. they add extra 
sulphuric acid to promote gypsum formation so they use 
about 10 percent free acid. As a result, the best they can 
do is a 17-45-0 grade because they've got DAP plus am
monium sulfate. Too many impurities and you are not 
going to make grade. 

Dick Perkins - That's what I was going to say, 
Frank. Essentially, it serves as a diluent so far as making 
analysis. 

Frank Achorn - There is one thing it does do. It 
shifts that solubility curve from about 1.4 over to 1.5 and 
if you don't get further on that solubility curve in that 
preneutralizer, the reason you may not be making 18-46-
o is you've thrown a lot of MAP crystals into the 
granulator. So the more impurities you have the more 
you've got to run that ratio higher in the preneutralizer. 
Now to get those MAP crystals back to where they can be 
ammoniated you have to go in solution again. Keep 
checking your mole ratio to determine that your major 
crystals are diammonium phosphate. that can be with 
microscopic analysis, but it's not difficult to tell the dif
ference between a DAP crystal and a MAP crystal even 
with a magnifying glass. This is one thing that has been 
underrated as we go to 64 and 68 BPL rocks, and we end 
up with a lot of iron and aluminum phosphate in our 
acid. We are ending up with a lot of MAP in a DAP 
grade because we're not running that mole ratio high 
enough in the preneutralizer. 

Dick Perkins - I don't think the aluminum does 
much to promote granulation. Some of the other diluents 
do. With wet acid I don't think that having enough is the 
problem, it's having too much. 

Hubert Balay - I don't have any scientific data on 
this, but I do know that plant operators do have 
preferences for acids from various locations. this is 
because of the variation in impurities. Because of 
economics, they can't get all their preferences. But a lot 
of them do have definite preferences, which tells me that 
the impurities do affect granulation. 

Frank achorn - Haven't they added iron ore to 
granulate with? We've granulated ammonium nitrate 
with iron ore for years, and it was a granulation 
promoter. We claim that these impurities hurt us, but 
they also help us. Because when you dry the diam
monium phosphate, the iron aluminum phosphate does 



dehydrate itself; and I think aluminum will take on 10 
moles of water and iron win take on 6. somebody can 
correct me if I'm wrong. It seems to help in the storage of 
a product. The dirtier the acid, the better the product 
storage. You can probably run at a little higher moisture 
content in making diammonium phosphate with the dir
tier acids. Calcium salts win hydrate too. Impurities do 
reany help in the storage of the product. 

Question #20 - Storm water runoff control for 
existing units and treatment. Discuss. 

Dick Perkins - It's a problem that most of us are 
faced with in the fairly near future with the EPA 
regulations. A number of states are attempting to set 
standards now that will require that we attempt to con
trol the storm runoff water that may be contaminated 
from our plant areas. It's going to be extremely difficult 
to comply with. A couple of positive steps that you can 
take are to consider using a sump and curb arrangement, 
paving an area around your liquid tank car receiving 
areas, and pumping stations, so that you won't get any 
runoff from this area that would contaminate storm 
runoff. Around receiving areas try to have as good and 
prompt housekeeping as possible to keep from con
teminating any rainwater. Beyond that, I am looking for 
answers I'm not trying to give any. 

Hubert Balay - I visualized a plant with an 
evaporative receiving pond, and the rain being channeled 
into the pond and the pond running over. I think one an
swer if this is a problem would be to keep the runoff 
water out of the pond. 

Paul J. Prosser - I think that what they are talking 
about here is carrying the dust and acid materials that 
have escaped into the storm water and running it into the 
storm system. 

Dick Perkins - I think that most of the states 
would like to have this put into a pond that would hold 
all the runoff water from the plant area. I can't see that 
this is reany a solution because in areas where we get that 
much rain there's no way ofponding that large an area. 

Joe Prosser - Around North Carolina you can get a 
pond that just about balances. As much rain falls into it 
as evaporates out of it. If you go further north, the pond's 
not going to work very well. There's going to be more 
rainwater corning in than is evaporating out. We do 
know of two or three people who are getting their plant 
makeup water out of such a pond. 

Question #21 - With increasing pressure from EPA 
recently to clean up the air and water around our fer
tilizer plants do the pollution control equipment 
manufacturers admit this equipment reduces efficiency 
and ultimately increase cost of production? 

Allen Jackson - I don't say it reduces efficiency, I 
say it does increase cost. 

James Seymour - Where can we get one of these 
free devices with no operating costs? 

D. R. Waggoner - Several of these questions 
revolve around this point. We've had several questions 

167 

about dust and buildup of materials on the floor and that 
sort of thing. do we have any elixirs that we can add to 
our materials to prevent this dust, any magic solutions? 
We are going to be required to control fugitive dust, and 
we might just as wen be prepared to add money to our 
budgets to do that job. 

Hubert Balay - Part of our problem has been low 
profitability of fertilizer and low cost of materials. this is 
a cost we are going to have to consider. 
There's engineering practices used in other industries 
that we don't even consider because ofthie cost. 

Question #22 - Do you consider bag filter dust 
conection systems to be suitable in existing granulation 
plants? If so, on which process streams can they be 
satisfactorily utilized? Now, I think that we touched on 
that earlier. Does anybody want to summarize for the 
record? 

Joe Presser - Wen, they have been and are being 
used obviously on dryer streams, cooler streams or com
bined dryer and cooler streams. And in a few cases on 
combined dryer, cooler and ammoniator streams. They 
also can be used in the fugitive dust control system in the 
plant as wen. 

Dick Perkins - I doubt that anybody would recom
mend one purely for an ammoniation air stream. 

Joe Prosser - In combination if there's enough air 
from the dryer and the cooler, you can sneak a little bit 
from your ammoniator without causing any trouble. 

Al Malone - I think that's right, until the officials 
get around to setting some standards on ammonia. 

Question #24 - What methods can be used to open 
hopper bottom doors on railroad cars when the door does 
not open by normal means? 

Hubert Balay - You see advertisements in 
magazines all the time for rachet type devices for opening 
doors. 

Paul J. Prosser, Jr. - Yes, pneumatically operated. 
Question #25 - In fertilizer granulation plants that 

have preneutralizers and wet scrubbers can the scrubber 
liquor be returned to the preneutralizer without inducing 
excessive corrosion? 

Dick Perkins - Generally speaking I think that the 
scrubber water could be used without experienCing too 
much corrosion. The one thing that I would be concerned 
about a little bit would be the potash content of your 
scrubber water. Most preneutralizers are stainless steel 
without a lining, but generany I don't believe it's a 
problem. 

Allen Jackson - You're not talking about fluorides 
in super water, are you? 

Frank Achorn - No, he's just talking about scrub
ber water for the dryer and granulator. Most plants I've 
seen operate use scrubber water for the preneutralizer; if 
they have a separate scrubber for the granulator and 
preneutralizer, they recirculate that water back to the 
preneutralizer. The scrubber water from the dryer also 
goes into the preneutralizer. 



PaulJ. Prosser, Jr. - So, the answer's yes. 
Frank Achorn that's been going on for a long 

while. These are even with stainless steel preneutralizers. 
I think at the high pH that they are, 6, 6-112, they are 
probably all right. 

Question #26 - What alterations would you suggest 
for modification of an existing granulation plant so that 
solid urea can be used for feed material? Should the 
prilled or granular urea be crushed prior to feeding it to 
the granulator'? Can the plant also produce products 
that contain nitrate? 

D. R. Waggoner - The first thing to do is to clean 
all the ammonium nitrate out. Then crushing of the urea 
is not really necessary. The cosmetic effect on the 
product may be of some concern. If you don't crush your 
urea, you wiJ] find in the final product some particles of 
urea uncoated or evidence of the urea in the product. 
You can overcrush the urea very easily. In the general 
crushing operation you will more hide the appearance of 
the urea in the final product. 

Frank Achorn - It's been the experience of people 
that use urea in granulation that they usually don't ex
ceed 500 pounds per ton, and preferably down around 
200 pounds a ton. they also find that it's better to use 
larger quantities of urea when you use low degrees of am
moniation in normal superphosphate. There was some 
pilot plant work that describes this. It has been pretty 
well confirmed by tests in plants that are using urea. We 
found that when you do lower the degree of ammoniation 
of normal superphosphate to about a pound and a half 
per unit of P 20 s, product quality becomes better. If you 
use the standard degree, the product is soft and 
deteriorates in storage. 

D. R. Waggoner - Small amounts of ammonium 
nitrate in a granulation plant, that then uses urea, and 
it's disasterous.The critical relative humidity of a mixture 
of ammonium nitrate and urea in the solid form is about 
18 percent. 

Question #27 How can prilled urea be used in 
60,000 ton per year conventional NPK granulation plants 
to produce high analysis 2-1-1 and 1-1-1 grades without 
the severe problems in processing equipment and plant 
housekeeping resulting from the bygroscopity of the 
urea? 

Frank Achorn - I wouldn't try to exceed 500 poun
ds and more like 200 pounds. 

Question #28 - What is the possibility for energy 
reduction and/or conservation programs in granulator 
production plants? 

Joe Prosser - If you don't make the product so good, 
you don't have so much recycle, and you don't put so 
much through the dryer, and you don't use so much fuel. 

D. R. Waggoner - Another good point is moving to 
melt processes for producing ammonium phosphates. 

Frank Achorn - By using large quantities of 
phosphoric acid and only ammoniating to five pounds 
per unit of P 20 s you can have a temperature coming out 
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of the granulator of around 230 degrees; and then you 
can operate your dryer as a cooler. M.F.A. has a par
ticular problem because they had a drastic cut in their 
natural gas. By using this procedure they are able to save 
substantially on their requirements for natural gas. What 
they are doiug is using chemical heat to dry the product. 
In the past we've got a pretty poor record of efficiently 
using the chemical heat in the process. We are going to 
have to watch that doser. If they remove all that water 
down in florida and ship it up to Missouri, then we ought 
to use it the best way so that we don't have to add all the 
water back and dry it out again. Operating at lower 
degrees of ammoniation requires you to use additional 
quantities of ammonium sulfate or urea or ammonium 
nitrate in your formulation, but it will allow you to run 
without a dryer. You can consistently make a 6-24-24, 
and they never dry the product. they just cool it. 

James Seymour - I think it depends to a great ex
tent on where you want to take your lumps on energy, 
whether it's in florida or some granulation plant. 

Frank Achorn - I certainly agree. But I don't think 
we ought to compound that by once we get it up here, not 
using the energy efficiency that's been given to us. In the 
past we've used so much water in operating at wrong 
degrees of ammoniation. We've had overgranulation and 
drying problems. If we watch ourselves, I think we can 
utilize this energy that is given to us by the Florida 
producers. 

Paul J. Prosser, Jr. - Gentlemen, it is now about 
12:17. I think we'd welcome questions from you people in 
the audience who might have something that is bugging 
them and hasn't had an opportunity to hear it. If you 
have some, let's try to do that right now. does anybody 
out there have a question? 

Hubert Balay - I've been asked what's happening 
to shrink. We've had several papers given and Mr. Whi· 
taker gave a paper this morning on what's happening to 
shrink in fertilizer plants. I guess what people who have 
asked me this want to know is, how are other people 
doing on shrink. does anybody have any thoughts on that 
and what it costs to reduce shrink? 

Dick Perkins I think that all of use are worried 
about shrinkage as the dollar value of our raw materials 
goes up. I don't have anything constructive. I know that 
we're all concerned about it. 

Paul J. Prosser, Jr. - Mr. Reynolds is mentioning 
that shrinkage will be a topic for discussion at our next 
round Table meeting in more detail. 

Hubert Balay - It seems to be of very much interest 
at this time. I think our standards are changing, and 
that's the reason I asked the question. 

Paul J. Prosser, Jr. We had a question similar to 
this someplace in this pile when people were asking 
about preserving raw materials and so forth. Does 
anybodywantto comment? Mr. Young, 

R. D. Young - I would like to comment on the way 
that the Round Table's been run this year. I think we've 



gone back a great deal toward the old times, and all com
mittees did a very good job. 

Paul J. Prosser, Jr. - Thank you. 
(Applause) 

Person In Audience - I'd like to comment just a lit
tle bit about shrinkage. I think that we are inclined to 
think of it in terms of dollars lost, but really it's a double 
headache because it also means pollution. That's where 
it's going, because what we lose in processing is going to 
pollute somebody else, and the answer to this is really in 
housekeeping, in preventing spiHs, so that we minimize 
our loss either through stack or through spillage. 

Paul1. Prosser, Jr. - Any other comments from the 
floor? If there aren't, I am going to suggest that we give 
the panel a round of applause for their big effort. 
(Applause) 

And I'll tum this podium over to Mr. loe Reynolds 
and thank you. 

CHAIRMAN JOSEPH E. REYNOLDS, IR.: Thank 
you, Pau] , Thank you, panel, I think we've had a real 
good session again this morning. 

One of the things I want to mention again is please 
drop us your comments, your suggestions and any in
formation you have on how this program can be im
proved. As you recognize, it has been mentioned before, 
this is your meeting; and if you look back through the 
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Proceedings, very seldom do we repeat the same type of a 
program two years in a row. We try to give where the ac
tion is and what the interests are. 

I think this shrink factor that was mentioned this 
morning was picked up by several people and I think that 
it will definitely be on the program for next year. 

But let's hear from you, and thanks again to 
everyone who came and contributed. We are most sp
preciative of those who came considerable distances, our 
hosts for the cocktail party last evening, Paul, and dif
ferent committee members who worked so hard on this 
program. 

We really appreciate everything, and thanks for 
coming, and we'll see you next year. Lots of Applause! 
Adjourned 12:40 P.M. 
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Editing Chairman 
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