








farmers that are highly oriented around original cost of 
plant food will never find themselves at home with a liquid 
concept. Many are the farms that place little value on their 
time, or they have adapted many' of their operations such 
that fertilizer can be applied during the off-season. In these 
cases, the ·cost of the liquid concept may indeed be 
unacceptably higher. Those marketing personnel, however, 
that are oriented around developing a full program for the 
farm, and in fact give a valued service in assisting the farm 
toward higher yields, have carried well with liquids. They 
have developed a relationship with their retail clientele that 
has been based on performance rather than original cost per 
element ofN, P and K. 

The liquid industry will probably continue its 
promotion and penetration into the area omicronutrients 
and combinations of herbicide application. If there are, 
indeed, yield increases from these particular programs, 
liquid personnel will undoubtedly be involved. 
PRODUCTS 

Not too many years ago, liquids were saddled with 
clear mixed grade products. They were of low analyses and 
with decided limitations in the application of potash. 
Because of the necessity of maintaining a stable, clear 
solution, raw material costs were high and the differential 
between dry and liquid programs was sizable. The 
development of 10-34-0 and high potash suspensions have 
had a remarkable effect on liquid participation in the total 
plant food market. 

Suspensions were devised solely as a means of moving 
high analyses potash materials. The advantages were several. 
First and most importantly, freight costs between 
manufacturing plant and dealer were reduced by more than 
half. High analyses suspensions allowed liqUid applications 
to cover 50 to 100 percent more acres per load, thereby 
increasing application efficiency. The same equipment and 
highly skilled applicator could cover considerably more 
acres. With clear liquids, most installations were geared to 
4-10-10 as a basic analysis for potash. Not only was the 
analysis low, but the P/K ratio was most unacceptable for 
lighter soils and for most corn and alfalfa recommendations 
for our areas. Seed corn agronomists and extension 
personnel were increasing their attention on the value of 
potassium. Higher levels of potassium were mandatory 
while phosphate recommendations remained somewhat 
more level. Suspension analyses such as 5-15-25,5-15-30, 
and 3-10-30 gave the liquid industry the flexibility to 
supply the necessary potash required for most crops in our 
area. 

Suspensions, because of their nature of controlled 
salting out, are adapted to year-round use. No longer are 
temperature conditions a factor on the application of 
liqUids. They can be applied in January as easily as April. 
Here again, liquids were able to participate on an equal 
basis wi th the dry programs. 

10-34-0 production, while not new, has been greatly 
expanded because of higher quality raw materials available 
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on the market. Green Superphosphoric Acid:relatively low 
in impurities, can be developed into a stable product that is 
storable year-round. 10-34-0 can be used in conjunction 
with other lower cost forms of phosphate to produce long 
term stability suspensions. It is also used as the base for 
starter fertilizer. By the use of control equipment such as 
ratio controllers and magnetic flow meters, the production 
of 10-34-0 is easily automated and the most common plant 
limitation is the capacity of the cooling system. 

In the development of both suspensions and 10-34-0, 
most liquid installations have oriented themselves around 
one of two program (l) Purchasing on the open market 
of a high potash suspension for source of potash, or (2) 
Purchase of bulk potash. Either of these products are then 
combined in different ratios with 10-34-0 and 32% nitrogen 
solution to form the various grades. The Simplicity of 
equipment at the dealer location has enabled key personnel 
to spend most of their time in the marketing area where 
their effectiveness is maximized. 
MANUFACTURING 

There have been several changes in the manufacture 
of liquids that have been of great interest to our company. 
The development of stable suspensions has been a most 
important factor to the liquid industry. Developing a 
product that will store for twelve months, one that will not 
stratify or settle to the bottom of a tank has enabled our 
marketing to be much more potash oriented. The 
production of suspension is not limited to just 10-34-0, but 
of course can utilize lower cost 54% acid and spent 
phosphoric acid as well. The development of an adequate 
air sparging system to prevent stratification has enabled 
centralized plants to make suspensions for a dealer 
network. No longer is it required that a suspension product 
be taken from the mixing tank to the field before potash 
settles. 

The use of clay has posed several problems to the 
manufacturing of suspensions. Uniform clay "building" was 
almost non-existent. Some batches were most successful 
while others quickly separated, causing immense storage 
problems. Clay bags have been the norm for handling this 
necessary additive. At our own facilities, clay dust resulted 
in higher maintenance costs as well as being a health hazard. 

The use of proper agitation with mixer and pump in 
conjunction with heat has given a far more stable and 
consistent product. Bulk clay handling has completely 
eliminated the obnoxious aspects of clay dust. In reference 
to your earlier discussions to responsibility for working 
conditions, bulk clay was mandatory. 

On the horizon for liquids is the development of the 
T Reactor. This concept will enable low poly forms of 
phosphoric acid to be ammoniated at high temperatures to 
essentially produce polyphosphates at a liquid fertilizer 
plant such as ours in Davenport. This procedure has obvious 
economics for the superacid supplier because of higher 
production rates, as well as economics for the area liquid 
manufacturer. Some plants are currently producing 10-34-0 



with a poly conversion of 70-75%. From an aconomic 
standpoint, this will allow a greater degree of blending of 
54% ortho phosphate acid and other lower phosphate cost 
sources with high poly 10-34-0. I speak: of the T Reactor 
with hope rather than with any history, inasmuch as we are 
in the process of installing the system now. But we have 
every expectation from data we have seen that the process 
is a necessary evolution within the liquid industry. 

The liquid industry is obviously looking with some 
expectation to the utilization of a higher and higher 
percentage fo 54% acid in their production of suspensions 
to make the eventual product more competitive with its dry 
competition. As the cost of liquid phosphates in the area of 
suspensions is reduced, the value of the plowdown 
suspension market will become an even greater percentage 
of the total liquid market. Lower cost phosphates that can 
be utilized in suspensions will enable the liquid industry to 
market on a low competitive price system, while at the 
same time maintaining the very desired advantages of 
handling fertilizer with pumps and applying a chemically 
combined product uniformly over the field. 
Application and Logistics 

Tremendous strides have been made in the liquid 
industry to capitalize on the liquid concept in the area of 
application. The tricycle flotation applicator, such as the 
Big A and Floater, make use of wide dimension Terra tires. 
This equipment has not only solved the farmer's problem of 
compaction, but allows the dealer to spread out his 
application work throughout the spring season. No longer 
does the farmer or dealer have to wait for fields to dry 
before pulling a standard type truck or buggy through the 
field. Flotation equipment has been the catalyst for market 
penetration in the area of "weed and feed". This is where 
the application of fertiliZer and herbicide is applied to 
plowed ground prior to planting or as a post-planting 
pre-emergence application. Not only does flotation 
equipment convey application ability to the farmer, but it 
is designed with markers and other gadgetry that makes 
application uniform and accurate. At application rates up 
to an acre a minute, dealer installations have been able to 
put their key personnel in the flotation unit and lesser 
qualified personnel operating transfer units between dealer 
location and farm. The "weed and feed" program has 
brought to bear the importance 'of the qualified sprayer. 
The farmer may not have been aware of poor application or 
non-uniform application with fertilizer, but skips and 
overlaps of chemicals can prove disastrous to dealer/farmer 
relations. 

The liquid fertilizer industry has also keyed in on 
optimum placement of fertilizer. We do not accept the 
premise that phosphates can be applied at any time or at 
any location for optimum results. The chisel plow and 
other minimum tillage equipment can easily be adapted 
with liquids to place the fertilizer at its desired depth in the 
soil. By use of liquids and pumps, it is a fact that liquids 
can be uniformly sprayed, dribbled, chiseled, or used as 
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pop-up, all utilizing the same product from the same 
storage tank with the same transfer equipment. It is indeed 
a very flexible media for moving plant food from basic 
supplier to the field. 

The transportation of suspensions and other products 
is incomparably easier than with dry products. Suspensions 
are easily transported in used cement equipment making 
use of hopper bottom designed trailers. Through normal 3" 
pipe, it is easy to unload a suspension truck at a dealer 
installation in 15-10 minutes. The transfer is clean, 
complete, and short on time involved. 
Future 

Where are liquids headed in the next few years? There 
is little doubt that all farmers, dealers, and manufacturers 
are aware that the raw material costs for the liqUid industry 
are higher than that for dry fertilizer and ammonia. But 
tomorrow's farmer that is successful today is well aware of 
his fertilizer costs and those of competing programs. If 
costs per raw material were the only thing that were 
considered for the entire industry, we would still be on 
rock phosphate and anhydrous ammonia. Many are the 
farms, however, that do place a value on proper timing, 
product performance, application, and cost of labor. 
Liquids have an ecology advantage in that no longer are 
manufacturing plants pressed to sell the concept of winter 
application to keep plants operating. The high capacity 
production nature of the liquid industry allows product to 
be manufactured and spread, not only at the optimum time 
for the crop grown and adapted to the farmer's time, but it 
is also adapted to the principals of ecology where field loss 
can be held to a minimum. I suspect the entire industry will 
see more emphasis on proper timing of plant food 
application based solely on the prinCiple of ecology. Unless 
the fertilizer industry conforms to this necessary direction, 
people outside the fertilizer industry will legislatively set 
the standards. 

During the past fifteen years, the liquid industry has 
gone through various phases experimenting with product 
and equipment. There was a substantial area to pioneer. 
During the last five years, liquids have indeed come of age. 
1972. was a very successful year in liquid application and 
the enthusiasm on the part of the liquid industry may well 
be represented in the oversold condition for 1973. 

MODERATOR ADAMS: Thank you Hovey. We now 
move to our last but not the least discussion by Mr. R. E. 
Ashcroft, Vice Presdient, Wycon Chemical Co., Cheynne, 
Wyoming. His company produces Ammonium Nitrate, Urea 
and Nitrogen Solutions. His paper covers Wycon's 
WyFlo-46 Urea additive process. 

WYFL0-46 
Ronald E. Ashoroft 

Since we started urea production at Wycon in 1967, 
we have searched for an improved means of preventing 
caking in the prills during storage or transportation. We first 
used the conv"ntional methods of clay coating, using 2 -



3% clay. The plant was originally equipped with excellent 
clay storage and handling facilities; however, this required 
almost constant attention by operating personnel in 
unloading, transferring, and monitoring clay addition 
equipment. Storage areas were also fairly dusty. Although 
the clay coating did a fairly good job in preventing caking, 
there were still periodic complaints of set-up. 

In 1971 we investigated the use of an additive 
material which could be added before prilling and which 
was homogeneously mixed in the prill. We found that by 
using this additive we could eliminate entirely the use of 
clay coating and the prills exhibited less tendency to cake. 

See attached graph showing caking index and 
moisture absorption versus additive concentration. 

In addition, to improve caking resistance, the 
followinimprovements and advantages were realized. 

I. PriUs remain free flowing and resist moisture 
absorption. 

2. Absence of coating agent eliminates dustiness 
and allows guarantee of 46% nitrogen content. 

3. Feed urea prills can be guaranteed with 287 
protein equivalent. 

4. PriJls are harder with less fracturing. 
5. Bulk density of prills will increase by 2 ~ 4%. 
6. Significant savings are realized in costs of 

conditioning agent versus coating agents. Labor 
savings will result by eliminating labor consum­
ing clay handling system. Savings of $0.45 
$0.70 per ton of urea can be realized. 
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7. On new plant installations, very significant 
savings on investment can be realized by 
eliminating costly clay handling equipment. 

8. Conditioned urea prills are completely soluble. 
9. Facilities for storing and injecting the condi­

tioning agent are relatively inexpensive and 
require minimum of operating or maintenance 
labor. 

Application and Control 
The additive can be obtained commercially, requires 

no mixing, and is metered into the urea process easily. The 
application can be easily monitored and controlled. 

*** 
We felt the improvements significant enough that we 

applied for a patent on its use. Patent application is 
currently pending at the U.S. Patent Office, and for this 
reason some of the data, know-how, and procedures are 
proprietary, but full disclosure can be made with an 
executed secrecy agreement. 

During the recent lean years, we in fertilizer 
manufacturing have been forced to look very closely at 
ways of reducing production costs, and I can see no reason 
in the future to abandon that activity. The WYFLO-46 
additive program has provided worthwhile cost savings in 
our urea production, and although these may vary in other 
plants, the possibility should be considered. The following 
information summarizes our projected cost savings in 
Wycon's Cheyenne urea plant. 



COST COHPARISON 

l-lYFLO-46 Conditioning Process vs. Coating Agent 

A. Existing Plant with present clay handling equipment. 

Coat ins Agen t 

Pounds per ton Urea 60 

Conditioner Cost/Pound $0.016 

Conditioner Cost/Ton 
Urea 

Additional Operating 
Labor @ 8 l.ffi/Day 

Additional Haintenance 
Costs 

Royalty 

Net Cost/Ton Urea 

Savings/Ton Urea 

$0.96 

$0.297 

$0.024 

$1.281 

B. Ne\v Plant Installation (no clay handling facilities) 

Depreciation 
on Equipment @ 
10 Year Schedule 

Total A & B 

Savings/Ton Urea 

$0.277 

$1. 552 

NOTE: Above costs are based on Wycon's experience with 
165 ton/day urea plant. 

Effect of Additional Concentrations and Coating 
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WYFLO-46 

18.92 

$0.035 

$0.662 

$0.15 

$0.812 

$0.469 

$0.036 

$0.848 

$0.704 
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MODERATOR ADAMS. Thank you Ronald. Your 
topic is most interesting and we appreciate your discussion. 
We have had a number of requests from time to time for 
information on improvement on Urea Storage. 

This completes our 3 day program. Are there any 
statements or any reports anyone wishes to make at this 
time to the Round Table? 

I am sure we have had another real good meeting this 
year and our Chairman has already given you his sununary. 
If there is nothing nore at this time we stand adjourned. 

Get your diary out and write down the dates and 
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place for our 23rd Annual Meeting 
Shoreham Hotel 

Washington, D.C. 
Wednesday, November 6 
Thursday, November 7 

and 
Friday, November 8,1973. 

Please make your reservations early. 
See you in Washington. 
EDITOR'S NOTE: The attendance for all 5 sessions 

was good. There was lots of applause. 




