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Titration From 50 to 9



AE WORKS

THREE THINGS
KILL ACID ESTERIFICATION

WATER
CAUSTIC
HEAT



WATER

e Free water

— Heat and drain.
 Emulsified water

— Agitate and circulate.
 Bound water

— Minimal quantity

— Hard to measure

— Hard to eliminate

CAUSTIC

o Caustic fryer cleaner gets into bin
— Heavy foam on top of oil

* Poorly draining of processor

e Glycerin prewash

HEAT

— Same temps as transesterification with base 130 to 140F
— AE stops working at 100F
— Methanol vaporizes at 148 (approx)



Oil Chemistry

OIL CHEMISTRY

Mono — Di — Tri Glycerides and FFA
Chains break off due to heat, age and usage
We need to condition those chains to accept the methanol molecule to produce
FAME
— Sulfuric acid does the conditioning
— Not all chains can be converted
— Biodiesel is the product
— Water is the byproduct of reaction
— AE only converts FFA's

Mono, di and tri's are virtually uneffected.
— Some reaction occurs, but minimal

Untreated chains will attack catalyst and produce soap
— High FFA makes lots of soap
— Low or incomplete conversion
— Harder to wash — Can form an emulsion

Test for FFA is our titration — T
— Over 5 up to 20 is good candidate for AE
— Over 20 can be problematic as water produced will stop reaction
* May require 2 passes with dehydration
— T 20 oil done base only will produce 50 to 55% conversion
| have taken T24 reduced it to 2.75 in one pass
— Yield 95+% Passed 27/3 crystal clear and bright



Acid Treatment Process-ACID

Correct processor type is critical
— Bottom draining
— Able to maintain heat
— Aggressive mixing
Start your log entry
Prepared the oil — Dry — Clean — DRY
Heat to 135F and titrate the oil

Add methanol — 8 to 10% by volume
— Virgin methanol only — No reclaimed unless it has been sieved
— Do not go heavy
— Excess methanol may cause float
— 10% required for base process methoxide
— Methanol not consumed will remain for base
Add sulfuric acid
— KOH Titration 12 & under
» Titration minus 3 times 0.15ml per liter ( [T-3] x 0.15 = sulfuric per liter of oil)
— KOH Titration over 12
e Titration minus 3 times 0.2 per liter ( [T-3] x 0.2 = sulfuric per liter of oil)
Stir or mix 15 to 30 minutes, let set undisturbed, heat on for 24 hours

Drain sludge — Note color in log
— Black denotes dry oil — Carmel color is wet ol
— Drain can be tough to judge. Small batches at least a couple liters
* Probably no layers visible
» If layered, drain sludge plus a gallon.
— Removes excess acid, water from reaction and crud.
— Highly metholated. Save for methanol recovery.
Stir and re-titrate the oil.

Proceed to BASE Reaction



Acid Treatment Process-BASE

 Add methanol approximately equal to amount drained.
e Base process

Recalculate catalyst required based on new titration
Most people use KOH because of water content in oil
Use correct gallonage when figuring catalyst amount
React for about an hour

Test with 3/27 Biodiesel Conversion Test

If it passes, proceed to washing & drying
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