




























































15. 

Nitrogen - Discuss the Loss of Occurring in Different Processes; that 
is, How it May Vary and Whether or Not the Loss Occurs During the 
Processing Stages or as a Fume Off the Dryer. (C. E. Franklin, T. P. 
Hignett, E. C. Perrine, G. L. Bridger, B. E. Adams and J. O. Hardesty), 
1957, p. 67. 

Nitrogen - How Can a No or Low Grade be Formulated Economically to 
Produce a High Quality Granular Product with a Maximum Recovery and 
Minimum Recycle? (H. P. Bailey), 1958, p. 100. 

Nitrogen - The Successful Use of Five (5) Units of from Anhydrous 
Ammonia in a 5-20-20 Grade. (J. E. Reynolds, Jr., and Ray Sorenson), 
1957, p. 57. 

Nitrogen Content - Why is so Much Trouble Experienced with the Content 
of High Analysis 1-1-1 Ratio Fertilizers Such as 12-12-12, l4-l4-l4? 
(Dale Kieffer and G. F. Sachsel), 1957, p. 60. 

Nitrogen Content - Why is so Much Trouble Experienced with the Content 
of High Analysis 1-1-1 Ratio Fertilizers (12-12-12, 14-l4-14)? (E. C. 
Perrine), 1957, p. 73. 

Nitrogen Fertilizer Developments. (K. G. Clark), 1963, p. 6. 

Nitrogen Losses. (J. H. Surber), 1964, p. 69. 

Nitrogen Losses. Heavy - Losses are Reported from 
Ratio Mixed Fertilizers, Particularly Granulated. 
Continue in the Pile in the Case of High Nitrate, 
Has AnyoJ!<f'l Tried Adding an Inhibitor to Reduce or 
(T. P. H1gnett) 1957, p. 58. 

Processed 1-1-1 
Reactions May 

High Chloride Ratios. 
Stop Such Reactions? 

Nitrogen Materials - Characteristics of. (J. Sharp), 1956, p. 44. 

Nitrogen Ra.tios What Methods can be Used for Manufacturing High 
Ratios Such as 2=1-1 and 1-0-1, 16-8-8 and 14-0-14, for Example. 
(C. E. Floyd), 1957, p. 24. . 

Nitrogen Solution - What are the Basic Principles in ChoOSing the 
Correct Solution? (C. E. Franklin and G. C. Marburger), 1958, p. 88. 

Nitrogen Solutions - How Does One Handle Solutions Having High Freezing 
Points? (E. C. Perrine), 1957, p. 82. 

Nitrogen Solutions - Standardization and Uniformity of. 
Frederick and S. Grant), 1961, p. 70. 

(J. C. 

Nitrogen Solutions - The Use of Solutions Containing Urea, Ammonium 
Nitrate, Anhydrous Ammonia in Granulated Mixed Fertilizers. (J. E. 
Reynolds, Jr.), 1958, p. 81. 

Nitrogen Solutions Used to Produce Both Powdered and Granulator 
Fertilizer Mixtures. (J. C. Sharp), 1960, p. 58. 





Nitrogen Solutions - Why Do We Have So Many? (H. H. Tucker), 1957, 
p. 4. 

Nitrogenous Fertilizers, Solid. (C. E. Waters), 1960, p. 60. 

NITROPHOSKA - 40 years. (Gero Luth) , 1967, p. 114. 

16. 

Nitrophosphate - Chemico Process. 
1968, p. 90. 

(Samuel Strelzoff - George J. Dell), 

Nitrophosphate Fertilizers - Economics of. (Raymond Ewell), 1968, p.3. 

Nitrophosphate Processes Advantages and Disadvantages. 
1965, po 92. 

(T. P. Hignett), 

~itrophosphate Process - Nitric Acid Digestion. 
Donald E. Brown), 1968, p. 108. 

(Richard F. McFarlin -

Nitrophosphate Production - Costs and Techniques of. 
1965, p. 77. 

Nitrophosphates. (R. J. Piepers), 1965, p. 72Q 

(H. Banthien), 

Nitrophosphates - Comments On. (Samuel Strelzoff), 1967, p. 124. 

Nitrophosphates - Comparative AgronomiCS and Economics of. (Christopher 
J. Pratt): 1967, p. 117. 

Nitrophosphates ~ The PEe Company and the Problem of Them. (Y. F. 
Berguin), 1965, p. 88. 

Nitrophosphate - Use - Save Sulphur. (Barrie A. Dumain), 1968. p. 79. 

o 

Odor Control Through Odor Counteraction. (N. K. Post), 1958, p. 96. 

Omega Gravimetric Feeders in Formulation of Fertilizer. 
1963, p. 450 

(D. L. Warren), 

Operating Costs - Can We Save on Costs and Have a Good Condition 
Material If We Screened Out Only the Fines Finer Than 24 or 28 mesh? 
(F. T. Nielsson), 1958, p. 53. 

p 

Packages, Packaging and Materials Handling Costs. (W. F. Jacobi), 
1956, p. 28. 

Packaging Survey. CW. F. Jacobi), 1958, p. 103. 





17. 

Pan Granulation of Mixed Fertilizers. (C. Bolduc), 1962, p. 62. 

Pan Granulator - Panel Discussion on Use of. 
Leader), 1962, p. 60. 

(A. B. Phillips, Panel 

Particle Sizes - Optimal Sizes of Various Fertilizer Salts for Various 
Soil Conditions and Crops. (G. L. Terman), 1957, p. 3. 

Phosphate Ores - Variations in Composition and Related Reactivity. 
(James R. Lehr) , 1967, p. 61. 

Phosphate Rock - Automatic P205 analysis of. 
H. H. Roberts), 1965, p. 59. 

(A. N. Baumann and 

Phosphate Rock - Availability, Grade and Usage. 
1960, p. 5. 

(1. M. LeBaron), 

Phosphate Rock, Character of: Variation with Geographic Origin and 
Changes Induced by Heat Treatment. (J. H. Caro) , 1963, p. 10. 

Phosphate Rock Mineral Contaminants in Florida Phosphate Rock. 
(V. F. Swanson, C. C. Legal), 1967, p. 67. 

Phosphates - Summary. (Albert Spillman and K. D. Jacob), 1960, p. 38. 

Phosphoric Acid - Developments in Attack Tank Linings. 
1968, p. 27. 

(K. Harr ison) , 

Phosphoric Acid - Discuss the Pros and Cons of Phosphoric Acid vs. 
Sulphuric Acid in Granulation. (R. C. Smith), 1957, p. 31. 

Phosphoric Acid - Discuss the Economics of Using in the Manufacture 
of Complete Fertilizers. (A. V. Slack), 1957, p. 21. 

Phosphoric Acid - Economics of in Granulation. 
1958, p. 101. 

(C. P. Schumacher), 

Phosphoric Acid - Is There Any Experimental Information Available 
Where It is Sprayed on Top of the Bed? (T. E. Martin and F. T. 
Nielsson), 1958, p. 99. 

Phosphoric Acid - Manufacture of from A. A. C. Black Rock Using the 
Dorr-Oliver Single Tank Reactor. (J. G. Kronseder, R. L. Kulp, 
A. Jaeggi and D. W. Leyshon), 1965, p. 26. 

Phosphoric Acid - Materials Handling. (T. E. Martin), 1961, p. 34. 

Phosphoric Acid - Pros and Cons of Phosphoric Acid vs. Sulphuric 
Acid in Granulation. (T. J. Bosman), 1957, p. 40. 

Phosphoric Acid - Storage and Handling. (F. M. Batson), 1960, p. 20. 

Phosphoric Acid - The UCEGO Filter - Improvements in the Filtration 
of. (Jean M. Roubinet & Pierre Boutan), 1966, p. 52. 





Phosphoric Acid - The Use of in Granular Mixed Fertilizers. (R. L. 
Russo), 1964, p. 79. 

Phosphoric Acid - Types, Sources, Characteristics. 
1960, p. 12. 

(W. C. Weber), 

Phosphoric Acid Usage in Mixed Fertilizer. (L. M. Leach and R. C. 
Smith), 1960, p. 16. 

Phosphoric Acid Production Technology. (W. C. Weber), 1964, p. 75. 

18. 

Phosphorus - Automatic Analyzer for. (R. J. Ferretti), 1963, p. 15. 

Phosphorous - Elemental-Production and Use in Fertilizer Manufacture. 
(Taylor Darden), 1968, p. 54. 

Pinch-Pak Packaging, (H. E. Lichtward), 1965, p. 34. 

Pinch-Pak System - A User's Viewpoint of the System. 
1965, p. 36. 

(W. K. Stone), 

Pipe Prereactor, Concentric - For Liquid Raw Materials in Mixed 
Fertilizer Manufacture. (N. K. Alfrey), 1959, p. 101. 

Plant Costs - Increasing Production and Reducing Through Modernization. 
(David Schwartz), 1966, p. 49. 

Plant Safety - How to Create and Maintain Interest in. 
1961, p. 82. 

(R. G. Benson), 

Plastics in Fertilizer Plants - Some European Experiences with the 
Use of. (P. Morail1on), 1968, p. 21. 

Plastics to Combat Corrosion. (H. E. Atkinson), 1964, p. 4. 

Potash - Canadian vs. New Mexico. (R. G. Powell), 1962. p. 5. 

Potash Product Sizing by Air Classification. 
p. 17. 

(J. M. McManus), 1967, 

Potash - Results of Tests Using Potash of Different Particle Size 
in Granulating 5-20-20. (T. J. Bosman, A. Spillman, J. G. MacArthur, 
J. O. Hardesty and E. C. Kapusta), 1957, p. 8. 

Potash - The Role of. (E. C. Kapusta), 1955, p. 32. 

Potash for Granulation - Have Any Facts Regarding the Characteristics 
of Been Developed This Year? (R. D. Tayloe, R. A. MacDonald and 
H. E. Causey), 1958, p. 84. 

Potash Granules are Said to Act as Seed in Production of Granules or 
Pellets. Can Other Granular Materials Such as Granulated Super­
phosphates or Nitrogenous Compounds Act Similarly? Any Data? Relate 
These to the Several Existing Process and to High and Low Nitrogen 
Grades. (J. O. Hardesty, F. T. Nielsson and R. G. Powell), 1957, p. 40. 





Potash Materials for the Fertilizer Industry - American Potash and 
Chemical Corporation. (N. E. Wendt), 1960, p. 86. 

19. 

Potassium Nitrate - Use of in Granulated Fertilizers. 
1964, p. 55. 

(J. O. Hardesty), 

Potassium Nitrate Additives - Effective of on Ammonium Nitrate 
Conditions. (R. J. Harvey), 1965, p. 15. 

Pneumatic Handling Systems - Experience With. 
p. 41. 

(G. B. Morris), 1962, 

Pneumatic Systems. (John Fischer), 1961, p. 9. 

Polyethylene Bag - Heavy Duty. (F. B. Williams), 1962, p. 49. 

Preblender-Ammoni,ator-Granulator - Economic and Qualitative Advantages 
of. (J. E. Madigan, G. H. Wesenberg and E. C. Perrine), 1958, p. 67. 

Preneutralization. (G. C. Marburger), 1960, p. 99. 

Preneutralization. (P. E. Stone), 1959, p. 88. 

Pre-Neutralization. (J. H. Surber), 1962, p. 47. 

Preneutralization - Pilot Plant Work on at TVA. 
p. 102. 

(R. D. Yound), 1960, 

Preneutra1ization - The Use of. (G. C. Marburger), 1959, p. 90. 

Preneutralizer - Use of A. (Harold Garrett), 1960, p. 105. 

Preneutra1ization Equipment and Operation. (G. R. Gilliam), 1960, 
p. 106. 

Preneutralized Grades - Storage Data on. (G. R. Gilliam), 1959, p.93. 

Preneutralizer Fluids - Pilot Plant Production of Mixed Fertilizers 
from. (Arthur Hansen), 1959, p. 96. 

Production of l8~46-0 In a Conventional Granulation Plant. (C. 
Everhart), 1962, p. 48. 

Pulp~ Papers Bagging - Research in. (K. A. Arnold), 1956, p. 48. 

Pulverulent Fertilizers - Outline the Causes of Hard and of Sticky 
Fertilizers. CA. Henderson), 1957, p. 50. 

R 

Raw Materials Handling - Solid. (C. Everhart), 1962, p. 46. 





20. 

Raw Materials Symposium Comments. 
1956, p. 24. 

(R. D. Taylor and J. O. Hardesty), 

Recycle - Economic and Operational Aspects of in Granular Fertilizer 
Manufacture. (S. D. Daniels), 1958, p. 68. 

Relative Humidity and Moisture - Discussion. (B. Makower), 1957, p. 7. 

Rubber, A Material of Construction. "F1exicone", The Rubber Cyclone 
and Hopper Component. (J. J. Lemaire), 1965, p. 62. 

s 

Sackett Star Granulator. (A. Spillman), 1956, p. 46. 

Sacks, Heavy Duty Plastic. (S. Brown), 1964, p. 44. 

Safe Methods of Reclaiming Fertilizer Piles and Operating Pay1oaders. 
(E. D. Appling), 1964, p. 71. 

Safety - A Way of Life. (E. C. Perrine), 1965, p. 64. 

Safety in the Fertilizer Plant. (John S. Mark), 1966, p. 98. 

Safety in the Fertilizer Plant. (John Mark), 1968, p. 59. 

SAI-R Process for High Concentrated Granular Fertilizers. 
and J. Harris)~ 1964, p. 60. 

(G. Bremner 

Sampling, Automatic - Economics of. (P. E. Cook), 1956, p. 23. 

Sampling Bulk Fertilizers - Statistical Concepts Applied to. 
(Frederick Ao Renninger and Frank P. Nichols, Jr.), 1966, p. 75. 

Sampling - Problems Sampling Bulk Blended Fertilizers. 
1964, p. 17. 

(L. J. Pircon), 

Sampling - Study on Sampling Bulk Fertilizers: Progress Report. 
(B. Poundstone 9 C. Gehrke and W. L. Baker), 1965, p. 51. 

Sampling and Analysis. (F. T. Nie1sson), 1960, p. 83. 

Sampling and Analytical Procedures, Limitations of - Are Present 
Methods of Analysis Satisfactory for Granulated Fertilizers? (J. R. 
Archer), 1957, p. 54. 

Screens - Comments on. (W. King), 1955, p. 32. 

Screens - What are the Advantages of Applying Suction to the 
Classification Screens. Cite Actual Experiences. (F. T. Nielsson 
and W. W. King), 1958, p. 60. 





Screen Analysis - (W. King), 1956, p. 46. 

Screening - A Discussion of the Advantages and Disadvantages of 
Screening Granulated Mixed Fertilizer Between the Dryer and Cooler 

21. 

vs. Screening After the Cooler. (F. A. Retzke and L. M. Leach), 1958, 
p. 63. 

Screening - Classification. 
p. 67. 

(Wayne King and Steven J. Janovac), 1966, 

Screening Requirements Can Be Specified. (E. E. Ferry), 1964, p. 11. 

Screens and Screening. (W. King and S. J. Janovac), 1964, pp. 8-9. 

Scrubbers - A Panel Discussion on the Advantages and Disadvantages of 
Wet and Dry with Relation to Efficiencies. Particle Size Recovery 
Capabilities, Maintenance and Investment Costs. (N. K. Alfrey, G. L. 
Bridger, L. M. Leach and E. L. Felch), 1958, p. 37. 

Scrubber Systems - What are Some of the Proven Systems to Control 
Effluents from Getting into the Atmosphere? Can Fumes be Controlled 
Without Expensive Scrubbers? (J. E. Rissman and G. F. Sachsel), 1957, 
pp. 53 and 86. 

Semi-Granular Fertilizer Production in a Conventional Rotary Mixer. 
(T. R. Schmalz), 1959. p. 70. 

Semi-Granulation of Fertilizer. (E. C. Perrine), 1959, p. 67. 

Shrink in a Fertilizer Plant - Factors Involved in and Methods of 
Measuring. CW. H. Shidaker and H. L. Cook), 1964, p. 31. 

Shur-Gain Turf Spec.ial (10-6-4) Manufacture. CW. A. Buie) , 1962, p.37. 

Soil pH and The Developing World Food Crisis. CR. M. Koch), 1966, p.15. 

Solution Mining - Why? (G. J. Lambillotte), 1967, p. 20. 

Spencer Block Sparger. (J. C. Sharp), 1959, p. 72. 

Spent Acid ~ What Kinds are Suitable for Fertilizer Manufacturing 
and Which are Not? (D. W. Bixby), 1964, p. 22. 

Spend Sulphuric Acid - Can it be Used Successfully in a Continuous 
Ammoniator? (T. J. Bosman), 1958, p. 88. 

Spherodizer to Granulation - Application of. (B. G. Smith, 1961, p.76. 

Spreading Problems Associated with Non-Uniform Particle Sizes. 
Morr) , 1962, p. 88. 

(R. V. 

Stack Effluents - Magnitude of Plant Food Losses from. 
1962, p. 73. 

(E • B . Hen by) , 





Standardization of Materials. (E. D. Kingsbury), 1960, p. 49. 

Statistical Quality Control. (C. H. McCall, Jr.), 1959, p. 78. 

Statistical Quality Control: Applying it to Fertilizer Production. 
(0. R. Weaver), 1965, p. 48. 

Statistical Quality Control - Practical Applications of in the 
Manufacture of Agricultural Chemicals. (R. V. Ward), 1959. p. 84. 

Steam - Is the Use of Economical in Achieving Granulation? (T. J. 
Boxman and T. R. Schmalz), 1958, p. 35. 

Steam - Use of as an Aid to Granulation. 
Daniel), 1962, p. 70. 

(H. M. Griffith and J. M. 

22. 

Steam, Acid or Water - The Application of in Granulation. 
E. C. Perrine and G. Gilliam), 1964, p. 35. 

(W. E. Adams, 

Storage Properties and Condition Requirements of Various Fertilizers. 
(Julius Silverberg), 1966, p. 81. 

Sulfate of Potash - Problems connected with the Use of for Granulating. 
(R. A. MacDonald), 1957, p. 30. 

Sulphur: Quo Vadis. (Serge L. Levitsky), 1967, p. 44. 

Sulfate of Potash - Problems Connected with the Use of for Granulating. 
(R. A. MacDonald), 1957, p. 30. 

Sulphuric Acid - Is the Addition of Acid to a Mixture Helpful or Does 
it Make the Finished Product Hygroscopic? How Does One Prevent Making 
a Gummy Product? (W. G. Mautner), 1957, p. 50. 

Su.lphuric Acid - Materials Handling. (F. T. Nielsson), 1961, p. 36. 

Sulphuric Acid Plants - Operating Problems with Special Reference to 
Effluent Difficulties. (John M. Connor), 1968, p. 68. 

Sulphuric Acid. Strength - What is the Effect of on Ammoniator 
Performance? (D. W. Bixby), 1964, p. 21. 

Superphosphate Production - Continuous. (R. H. Wheless), 1960. p. 10. 

Superphosphates - Standardization is Desirable as to: (a) Fineness: 
(b) Moisture Content for Granulating. (C. E. Floyd and W. L. Hill), 
1957, p. 6. 

Superphosphoric Acid Production. (A. B. Phillips), 1964, p. 80. 

Superphosphoric Acid - Use of in Granular Fertilizers. 
1964, p. 85. 

(J. M. DeLong), 





~. 

T 

Teflon - What is a Good Method of Adhering it to Metal? (W. E. Jones), 
1958, p. 30. 

Triple Superphosphate - Is it Possible to Replace X Percent of with 
Fortified Superphosphate in Granulation Processes? Granulation with 
Triple Superphosphate doesn't seem to be the Answer. (J. E. Seymour), 
1957, p. 32. 

Triple Superphosphate - Properties. (Dan Walstad), 1960, p. 70. 

Triple Superphosphate - Volumetric Analysis. 
M. H. Replogle), 1956, p. 36. 

(H. L. Marshall and 

Triple Superphosphate - What are the Physical and Chemical Specifica­
tions For to get a Good Granulation? (W. W. Harwood and H. B. Tatum), 
1958, p. 75. 

TVA Cone Mixer - Advantages and Disadvantages of. 
F. T. Nielsson), 1957, p. 92. 

(A. S. Jackson and 

TVA's New Developments at National Fertilizer Development Center. 
(AI B. Phillips), 1967, p. 102. 

Turbine Meter and Anhydrous Ammonia. 
1966, p. 30. 

(D. N. Snyder - F. G. Engstrom), 

u 

Uniformity - A Need for in the Fertilizer Laboratory. 
Kanar), 1960, p. 43. 

(Eleanore 

Uniformity - Progress with of Ingredients--Users' Viewpoint. (R. C. 
Smith, 1961, p. 74. 

Uramon Ammonia Liquors - Performance of in Preneutralization. (F. G. 
Keenen), 1959, p. 95. 

Uramon Ammonia Liquors - The Use of in Conventional Fertilizers. 
(J. W. Lewis), 1959, p. 47. 

Urea - Effects of on Ammonium Nitrate-Ammonia-Water Solutions. 
Tucker), 1958, p. 83. 

(H. H. 

Urea-Ammonium Nitrate-Ammonia-Water Solutions in Pulverized Fertilizers. 
(G. R. Gilliam), 1959, p. 46. 

Urea-Ammonium Nitrate Solutions May Improve Mechanical Conditions of 
Conventional Fertilizers. (H. H. Tucker), 1959. p. 44. 

Urea Reactor Lining Materials. (G. R. James), 1968, p. 18. 





Urea vs. Ammonium Nitrate Solutions - Comparisons of in Granulation. 
(T. R. Schmalz), 1957, p. 64. 

Ureaform, Solid - The Use of in Specialty Fertilizer Manufacture. 
(R. J. Church and J. W. Lewis), 1962, p. 32. 

24. 

Ureaform Fertilizers - Agronomic Aspects. (J. M. Duich) , 1962, p. 28. 

Ureaforms - Have They Been Found Suitable for Use in Formulations of 
Complete Goods--Powdered? Granulated? What specific Conditions should 
Be Met to Assure Stability of Ureaforms in Fertilizer Mixtures? (C. E. 
Waters and K. G. Clark), 1957, p. 29. 

v 

Value Packaging Systems - St. Regis Force Flow Systems - Users Report. 
(Wi1iiam F. O'Brien), 1966, p. 64. 

Value Packaging Systems - The Force Flow Filling the Changing Needs 
of Fertilizer Packaging. (John H. Dively), 1966, p. 62. 

Variables - The Effect of Certain Variables upon the Condition of 
Granular Mixed Fertilizers. (J. W. Lewis), 1963, p. 61. 

Volume Displacement Meter - Discuss a Meter Such as the Bowser Stainless 
Steel Meter for Handling Nitrogen Solution and Phosphoric Acid. 
Emphasize Economics. (W. E. Jones and J. E. Doe11ing), 1958, p. 26. 

W 

Water - Determination of in Fertilizers. (J. H. Caro) , 1963, p. 26. 

Water Soluble - 40% P205 in NPK is Adequate. 
p. 108. 

(Johannes Jung) , 1967, 

Weighing - Fundamentals of. (Arthur Sanders), 1961, p. 18. 

Weighing and Bag CloSing Equipment, Automatic - Maintenance and 
Instrumentation in the Area of. (W. R. Runo) , 1963, p. 53. 

Weighing Bulk Materials - Continuous Weighing on Conveyor Belts. 
(D. W. Kennedy), 1963, p. 49. 

Weighing Systems, Continuous - Schaffer Poidometer. 
1963, p. 43. 

(A. F. Cooke), 

"Wet" Phosphoric Acid - What are the Economics of Using it in Place of 
Furnace Acid; Other Advantages? Can Sludges from "Green" Phosphoric 
Acid be Used in Granulating Fertilizers? (R. C. Smith, T. E. Martin 
and R. R. Hull), 1957, p. 22. 

Wet-Process Superphosphoric Acid - Use of in Liquid Fertilizers. (J. 
Smith), 1964, p. 87. 






