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You Ever Hear This?

‘It Settled Out In The Tanker 11
“The Applicator Can't Apply It IIl”

'he Storage Tank Is Full Of Crystals and
Plugged Up !

Tanks, Tankers and Applicators Do Not
Cause Product Problems

he Product Was Bad When It Came Out
Of The Mix System

19




PROBABLE CAUSE

FORMULATION and/or SEQUENCE

MECHANICAL LIMITATIONS

Don't try vast projects with half vast
equipment !!!

RAW MATERIALS

PEOPLE



WHAT’S IN A DEFINITION?

A7 fLL ASK YOU AGAIN SIR!

~/Z1 0ID YOU, OR 0ID YOU NOT LOOK AT MY CLEENT

L | AND, IN A CROWDED SHOPPING MALL, IN FRONT
N OF HER CHILDREN, CALL HER, NOT ONCE,

BUT THREE TIMES..A "WO™/




DEFINITION:

BLENDING INGREDIENTS WHICH
CAUSE A REACTION.

USUALLY INVOLVES
ANHYDROUS AMMONIA OR
AQUA AMMONIA PLUS A
PHOSPHATE.

GENERATES HEAT BY REACTION.



DEFINITION:

" BLENDING INGREDIENTS WITH NO
DETECTABLE REACTION. DOES NOT
INVOLVE ANHYDROUS AMMONIA OR
AQUA AMMONIA REACTIONS.

DOES NOT GENERATE HEAT BY
REACTION.




COLD MIX

= COMBINING ALL LIQUID INGREDIENTS
= CLEAR LIQUIDS OR SUSPENSIONS

= COMBINING LIQUID AND DRY
INGREDIENTS

" PRIMARY, SECONDARY AND
MICRONUTRIENTS



COLD MIX

= HOT WATER OR STEAM MAKES THE
MIX HOT....IT IS STILL A “COLD
BLEND”

= OUTSIDE HEAT SOURCES DO NOT
QUALIFY AS A “HOT MIX”

= ONLY REACTION HEAT, TYPICALLY
NH3 AND LOW PH PHOSPHATE, IS A
HOT MIX.. OTHERS ARE COLD MIXES!!



COLD MIX 1!
DO NOT USE A “LITTLE BIT” OF
AMMONIA TO GET A LITTLE HEAT!!!




Heat Generated By Reaction

Typically Invelves Anhydrous Ammonia or
Agqua Ammonia

Both React With Low pH Phosphate
Sources o Generate Heat

Maintaining 1 to 3 Ammonia Nitrogen to
P20s Can Control Heat



Main Reactive Ingredients
Anhydrous Ammonia, 82-0-0
+1750 BTU per Pound

Agqua Ammonia, 24-0-0

+1400 BUT per Pound Of NH3
Phosphoric Acid

+ 100 BTU per Pound



= Typical Heat Of Reaction
= MAP & Ammonia (Anhydrous or Aqua Ammonia)
= Phosphoric Acid & Ammonia

= (Anhydrous or Aqua Ammonia)

= DAP, Phosphoric Acid & Ammonia

= (Anhydrous or Aqua Ammonia)

= DAP Will NOT Breakdown Without Acid and
Ammonia

= NEVER Ammoniate 10-34-0 !l



GET THINGS IN ORDER




JUST A LITTLE ...
“COMMON SENSE” BLENDING

MICRONUTRIENTS ARE USUALLY SMALL
AMOUNTS. ADD IMMEDIATELY AFTER THE
WATER, ESPECIALLY DRY MATERIALS.

*JUST THE OPPOSITE WITH HOT MIXES,
ADD LAST

ALL LIQUIDS, CLEAR, SEQUENCE IS LESS
IMPORTANT. ADD LARGE INGREDIENT
AMOUNTS FIRST. SMALL AMOUNTS MAY.
NOT COMPLETELY CLEAR THE INGREDIENT
MANIFOLD.

RESERVE SOME WATER FOR FLUSHING




COVMIMON SENSE CONTINUED

" ALL LIQUIDS, SUSPENSION, SEQUENCE IS
IMPORTANT. ADD SUSPENSION BASE
GRADES AFTER WATER. ADD ADDITIONAL
CLAY, IF NEEDED, BEFORE NITROGEN
SOLUTION.

[ ow “P” FROM 10-30-O, ADDITIONAL
CLAY MAY NOT BE NECESSARY IF GOOD
QUALITY 10-30-0

PP PARTICLES ARE SO SMALL THAT THEY
CAN BE SPARGED TO LIMIT SETTLING.
APPLY VERY SOON!




MO’ COMMON SENSE

= DO NOT MAKE HIGH POTASH BASE
GRADES FOR STORAGE !!!

= THEY DO NOT STORE WELL
= ADD TO THE OPERATORS MIX HOURS
DOUBLE MIX TIME
= [ IMIT SOME FORMULAS, LOW ANALYSIS
= ADD AS A DRY,
62% HIGH CONCENTRATION




LIQUID / DRY BLENDS

= CLEAR LIQUIDS WITH POTASH, ADD THE
POTASH AS SOON AS POSSIBLE.

* WATCH LIQUID TO DRY RATIO, MAKE SURE
IT WILL PUMP.

" QUICK IN WITH POTASH.... lHE AGITATOR,
PUMP IMPELLER AND FLUID VELOCITY ARE
HELPING DISSOLVE DURING THE MIXING
CYCLE

= AS ADDITIONAL LIQUID ENTERS THE FINAL
DISSOLVING TAKES PLACE



JUST SOME RANDOM POINTS,
LIQUID/ DRY BLENDS

= [N CLEAR LIQUIDS ADD DRY MATERIALS THAT
CREATE AN ENDOTHERMIC REACTION IN
ORDER OF HIGHEST MINUS BTU FIRST

= EXAMPLE:
AMMONIUM NITRATE, < 145 (157)
UREA < 110 (2N2)
AMMONIUM SULFATE < 100 (37>)
PoTASH < 100 (3FP)
ALL AS SOON AS POSSIBLE INTO LIQUID



RANDOM POINTS,
LIQUID/ DRY BLENDS

= ADD ADDITIONAL CLAY BEFORE NITROGEN
SOLUTION.

* DRY CLAY IT WILL NOT GEL PROPERLY IN
THE PRESENCE OF NITROGEN SOLUTION

= | IQUID CLAY WILL “CLABBER” WHEN
ADDED TO HIGH NITROGEN SOLUTION.
DIFFICULT TO BREAK UP LUMPS.



SUSPENSION COLD BLEND POINTS

= HIGH POTASH SUSPENSIONS. WATER,
PHOSPHATE BASE GRADE THEN ADD
CLAY , OTHER INGREDIENTS IF ANY,
POTASH LAST

= ONCE IT IS NOT “CHOCOLATE SYRUP IN
VANILLA ICE CREAM” RIPPLE, PUMP IT
OUT.

= GEL CLAY BEFORE ADDING POTASH.

= |T DOES NOT MATTER HOW MUCH POTASH
DISSOLVES. THIS IS A SUSPENSION.

5 STOP OVER MIXING, PUMP IT OUT..



SOME MORE POINTS

HIGH NITROGEN GRADES, NITROGEN COMES FROM
PHOSPHATE, 1 0-34-0 oR 10-30-0

ALSO AS SUPPLEMENTAL NITROGEN FROM, 32-0-0, 28-0-O OR
12-0-0-26

RULE OF THUMB: 50% OF SUPPLEMENTAL NITROGEN REQUIREMENT
CAN BE FROM UREA



UREA SOLUTION

= 50% UREA SOLUTION TEMPERATURE

CALCULATION

= 50% Urea solution has a S.O.T. (Salt Out Temperature) of
56 Deg. F.

= Typical Calculation: 50% Solution, 1,000 Pounds \Water
0 1,000 Pounds Urea
0 2,000 Pounds Total

= Urea =-110 BTU per pound (-110 x 1,000 pounds =
110,000 negative BTU's




UREA SOLUTION

The Minimum Hot Water Temperature to

Achieve Total Dissolution of the Urea.

110,000 BTU =+ (1,000 Pounds Water x 1 BTU/°F) = 110° F
the Water will Cool

Salt Out = 56° F

110°F + S.O.T. 56° F = 166° F Minimum Hot Water
Temperature to Dissolve the 1,000 Pounds of Urea

Desired Finish Product Temperature 80°F

110° F the Water will Cool + 80° F Desired = 190°
Production Water Temperature.



UREA SOLUTION

UREA — WATER SOLUTIONS

GRADE % UREA Ton Formula Specific LBS/GAL SALT  MINIMUM HOT
Urea*  Water Gravity S ouT WATER TEMP.
TEMP
14-0-0 30.43 610 1390 1.087 9.06 10°F 58°F
15-0-0 32.60 652 1348 1.092 9.10 14°F 67°F
16-0-0 34.78 696 1304 1.098 9.15 18°F 76°F
17-0-0 36.96 740 1260 1.105 9.20 23°F 88°F
18-0-0 39.13 783 1217 1.110 9.25 28°F 99°F
19-0-0 41.30 826 1174 1.117 9.31 33°F 110°F
20-0-0 43.47 870 1130 1.123 9.36 39°F 124°F
21-0-0 45.46 910 1090 1.129 9.41 45°F 137°F
22-0-0 47.82 957 1043 1.136 9.47 52°F 153°F

23-0-0 50.00 1000 1000 1.157 9.64 56°F 166°F



OTHER UREA USE

= ABOUT 40 POUNDS OF UREA PER
TON IN CLEAR LIQUID BLENDS WITH
MICRONUTRIENTS WILL SEQUESTER
MICRONUTRIENTS AND REDUCE
SETTLING OR SEPARATION



AMMONIUM SULFATE
21-0-0-24S
Negative -110 BTU per Pound

Makes a 8.7-0-0-10S

lyou use Hot Water for a higher analysis
It will saltout quickly

Limited In Blends by the Low Analysis



KCL, 0-0-62+

= Most Use 0-0-62 for Formulas
= |f the supplier list it as a higher analysis

0-0-62.4. use the higher analysis. It could
offset part of the freight. Also adds to profit

Negative 90 BTU per Pound
Add to Batch As Soon As Possible



PROPERTIES OF POTASSIUM CHLORIDE SOLUTION
*Source: NFDC, Fluid Fertilizer Reference Manual
Potassium Chloride containing 62% K20




APP, The “Standard”

= 10-34-0 or 11-37-0
= Fasy To Use, Not Indestructible
= NEVER AMMONIATE APP

= |f In A Blend With Phos Acid and NH3,
It Must Be Added After The NH3

= \Water Credit 25% of Amount In Blend



Ammonium ThioSulfate
12-0-0-26

Thio-Sul® TECHNICAL DATA

B0 = L N 0o = T () 12%
(As Ammoniacal Nitrogen)

TOtal SUITUF (S)eneeeeeeeee e e et e e e e e e e 26%
(Derived From: Ammonium Thiosulfate)

Density pounds pergallon at 60°F...............cooeeiieriiieiieeeeeeeieeeene 11.10
@1 | (0 SN =] 10 181.00
Salting out tempPerature OF.........coonrrieireeeeeiie e eiee e eenaees 43°F to 45°F
0/ 0] (072 1 0] 7.2 - 8.00
SPECITIC GIraVILY ...oevvnereeeieerneeiseeeneassnsassnsssnaasnneens 1.325 Ibs. per gallon
6 AN 1= 7= | (0] 1 1.3
LBS. S PEr GallON......ccveeeeieceeee et e e e e e e e e e 2.8

Ammonium thiosulfate (NH4) S203



32-0-0

TYPICAL PROPERTIES:

Total Nitrogen (as N), Wt% 32%
Free Ammonia, ppm 500 maximum
Ammonium Nitrate, wt. % 43 — 48
Urea, wt. % 33 — 36

Water, wt. % 19 — 20

Corrosion Inhibitoer, ppm 150 — 250
Specific Gravity at 60°F 1.32
Density at 60°F, Ibs/gallon 11.0
Vapor Pressure O

Salt-Out Temperature, °F 32

UAN, Urea Ammonium Nitrate Solution

28-0-0

TYPICAL PROPERTIES: Total
Nitrogen (as N), W% 28.00%
Ammoniacal Nitrogen, Wt % 6.90%
Nitrate Nitrogen, Wt % 6.90%

Urea Nitrogen, Wt % 14.20%

Pounds of N Per Gallon at 60
Degrees F 2.98

Specific Gravity @ 60 degrees F
1.279

pH, as is 6.5 - 7.0

Wt Per Gallon 10.66 Ibs.
Gallons Per Ton 187.60
Odor slight ammonia smell
Freezing Point Degree F -16



IT HAPPENS SOMETIMES!!

= WHEN MAKING COLD BLENDS FROM 10-30-O
SUSPENSION AND 32-0-0 OR 28-0-0, CRYSTALS
FORM. LOTS OF CRYSTALS !!!

= THESE ARE USUALLY CLEAR, CUBICAL DAP
CRYSTALS.

= THE CAUSE IS FREE AMMONIA IN THE NITROGEN
SOLUTION. DISscUSS WITH YOUR SUPPLIER,
USUALLY DOES NOT DO ANY GOOD BUT YOU GET
TOB_

= OVER AMMONIATES THE MAP, CAUSES HIGH PH
AND CRYSTALS FORM QUICKLY.

5 CAN ALSO CREATE HIGH VISCOSITY.



HOW TO COPE I

= WITH A MIX SYSTEM RECIRCULATE
THROUGH THE EDUCTOR. THE
VENTURI TUBE WILL BREAK THE
CRYSTALS DOWN.

" BACK PRESSURE IN THE PUMP WILL
ALSO BREAK THEM UP

" HIGH SHEAR AGITATION



METER BLENDING

= BLEND IN THE TRANSPORT WITH ALL
LIQUID INGREDIENTS AND A METER
SYSTEM

= | EGAL FOR TRADE METERS ARE
EXPENSIVE...

= USE A TRUCK SCALE FOR SALES AND A
LESS EXPENSIVE METER CAN BE USED

= BLEND WITHOUT WATER. UNLESS YOU
NEED A “FILLER” TO MEET AN EXACT
ANALYSIS



METER BLENDING

= WITH ALL LIQUIDS THE END PRODUCT
TYPICALLY WILL NOT BE MORE VISCOUS
THAT THE MOST VISCOUS INGREDIENT IN
THE BLEND.

= TAKE CARE WITH SOME PRODUCT
REACTIONS

" BILENDING IS BY FLUID VELOCITY. DO NOT
SCRIMP ON THE PUMP.

= ONE PRODUCT INTO THE TRANSPORT AT A
TIME. SPARGE IF POSSIBLE. SLOSH IN THE
TRANSPORT TO HELP MIX.




COLD BLENDS

= EASY
= USE A FORMULATION SHEET

= KNOW WHAT YOU ARE MAKING, CLEAR
LIQUID or SUSPENSION

= NONHS or AQUA

= ESPECIALLY DO NOT AMMONIATE 10-34-0, NOT
EVEN “JUST A LITTLE”



Lab Worksheet:
J.MAY

EQUIPMENT GROUP

800-286-8485

B17-T25-B853 Fax E17-274-1235
3544 Gamnsr Shed. Arlngion, TH 75013

WY Ima ye quipime nit.corm e-mail: jmayi@ima uipme nt. com

LAE WORKSHEET

PRODUCT _ [ANALYSE [ N[ P [ K[ -]
I B —

 [Ounces

EBegimning Temp
Comments:

Sampls Wisuzl Separation;
Summatry:




MAKE IT ALL

* PRESCRIPTION BLENDS TO A SOIL SAMPLE
= COMMODITY BLENDS TO A TON

= CLEAR LIQUIDS

= SUSPENSIONS

= EVEN DISSOLVE MAP 50%/50% IN HOT
WATER

s BASE GRADES SPEED PRODUCTION
DURING BUSY TIMES

= MAXIMUM PRODUCT OUTPUT



J. May Eguipment Groug

Customer: KITCHEN SINK

FORMULATION WORKSHEET
Field #/ Location Louisville, KY

Date: 12-8-2015

Number of Acres X Pounds Per Acre = Total Pounds Required 1to 3 Ammonia N to P205 Ratio
Total Pounds Required +2,000 = Total Tons+ Batch Size= Number Batches [Total P20s + 3= Total Ammonia N
GRADE Total % Units | Less MAP/DAP N
N P K S Total N from NH3/Aqua
% % % % % % | * Credit Equiv.
15 5 7 4
Material | Pounds Lb. Lb. Lb. Lb. Lb. Lb. | Lb. Lb. Cost/ Cost/ | Total | Pounds/ | Scale Stop
300 100 140 80 H20 Clay | Ton Lb. Cost | Batch
WATER | 584
10-34-0 | 294 29.5 100
46-0-0 | 236 108.5
0-0-62 226 140
32-0-0 [339 108.5
12-0-0-26 | 154 18.5 40
21-00-24 | 167 35 40
TOTALS | 2000 300 100 [140 |80
TEMPERATURE CALCULATION
HEATERS VS COOLERS
Pounds Product BTU/ Lb. Total BTU Pounds Product BTU/ Lb. Total BTU
NH3 1750 Urea <110
Aqua 1400/ Lb. NHs3 Ammonium Nitrate <145
Phos Acid | 100 Ammonium Sulfate <110
Steam 1000 Potash <90
160° Water | 120
Total Heaters Total Coolers

Total Heaters

Less Total Coolers

Net

BTU

Net BTU + (Batch Weight X .8) = Degrees Temperature Change |

°F

Example: +16,000 Net BTU + (2000x.8) 1600 = +10° F

*H20 CREDIT % EQUIVALEN

T

Starting Water/ Batch Temp + Change = Final Temp. (55°+10°= 65°F)

32-0-0  20%

28-0-0 25% | Aqua 70% [10-34-0 25% [ 12-0-0-26 25%

10-30-0 20% | Phos Acid

15%

| High K-Base Grades

15%




Jim May
J. May Equipment Group/ ATA, Inc.
Arilington, Texas
FLUID FERTILIZER FOUNDATION, Louisville, KY. DEC. 8-9, 2015
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