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&? A WWI’;% gs%eemias g&mgﬁacﬂga%?o purify fuel than awater wash. For instance, the BioPro processors
allow 24 hours for the following water wash processes: 1 spray wash, 2 turbulent washes, evaporative drying. (Other
processors may advertise faster water washes, but these are typical inadequate and do not include necessary steps, such as
drying the fuel.) By contrast, the SpringPro T76 is sized for a throughput of 20 gallons/hour, meaning that a BioPro 150’ s fuel
can be purified in about 2 hours, BioPro 190’s fuel can be purified in about 2.5 hours, and a BioPro 380’ s fuel can be purified
in about 5 hours.

Secondly, because a drywash system does not use water, there is no waste water to deal with. This may or may not be abig
issue, depending on the user’ s location and local regulations. For usersin locations where waste water disposal is very tightly
controlled, though, water washing of biodiesel may be athorny issue.

Finally, water washing becomes more problematic as the temperature drops. Emulsions form more easily, and many find it to
be impractical during the colder months of the year. A drywash system isinherently free of emulsions and many of the other
complications that can arise from water washing in colder weather; thus a drywash system can typically lengthen the ‘brewing
season’ for small scale biodiesel producers.

g AHer the gg/ceremS the a%Rsr rPoIZu@er S reactor (e|ther aBioPro or adifferent system), the raw fuel is
pumped out of the reactor, into the SprmgPro T76 inlet port. The fuel passes through the drywash mediain the lead and lag
columns, and exitsthe outlet port. That’sal thereistoit.

Q: How isthe SpringPro T76 similar and different from other drywash

7
E/ ﬂ %Epw%sh systems are similar in that they are simply a platform with which to employ some kind of existing drywash
media. Some of the leading providers of drywash mediainclude Amberlite, Purolite, Thermax, and Eco2Pure. Eco2Pureisan
absorbent type of media, meaning that it basically ‘ soaks up’ some of the coarse contaminantsin biodiesel. Amberlite,
Purolite, and Thermax are ion exchange resins, meaning that they chemically attract and bond to biodiesel contaminants.
Almost al drywash systems on the market today use these or similar media. The drywash mediaiswhat actually performsthe
task of purifying the fuel. The SpringPro T76 is compatible with all of the drywash medialisted above, although the
recommended configuration is alead column filled with Eco2Pure and alag column filled with Thermax.

Where drywash systems differ isin their configuration and construction. Per the media manufacturer’s specifications, the
column in which the drywash mediais contained will have a particular aspect ratio and flow-through rate. Any reputable
maker of adrywash system will adhere to these, in order to get the best performance from the drywash media. Additionally,
any quality drywash system will employ alead/lag setup, to ensure complete purification and extend drywash medialife.

One commonly overlooked aspect of column construction is the support bed for the media. The media must rest on afine
screen to allow the fluid to flow through while keeping the mediain the column. One *shortcut’ in construction isto simply
rest this screen on the bottom exit port of the column. By so doing, media effectiveness and life is reduced because flow near
the bottom end of the column must become non-uniform in order to exit. Properly constructed columns use a media bed screen
that is elevated slightly above the exit port. This allows the fluid to flow uniformly through the screen, and then to flow toward
the exit port. The SpringPro T76 incorporates all of the above appropriate features.

Beyond this, though thereis agreat deal of variance in quality and ease of use. For instance, the materials of construction are
important. Quality drywash columns should be made from steel, not PV C or some other low quality material. The SpringPro
T76 is made from steel with a durable powdercoated finish.

Additionally, thereis actually afair amount of plumbing involved in alead/lag system. There should be at least six valves—
one valve entering the system, one valve exiting the system, and a valve at the top and bottom of each column. Brassvalves
are commonly used, as they are relatively cheap, but brass and other red metals are incompatible with biodiesel over the long
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term. The SpringPro T76 uses nickel plated valves for long-term durability. The system plumbing is aso important.

Biodiesel compatible hoses must be used. Hoses that degrade chemically or are not sufficiently robust mechanically can cause
an ENORMOUS mess for the user. The SpringPro T76 does not skimp here —only Teflon hoses with braided stainless steel
jacketing are used, the hose terminations are JIC hydraulic fittings. These ensure total chemical compatibility aswell as
unmatched durability and resistance to abrasion or impact. One of the most common causes of plumbing failures on drywash
systemsis tripping over or snagging on dangling, exposed plumbing. To promote a clean, safe work environment, the
SpringPro T76's plumbing is neat and trim, some of it actually being routed internally through the column support stand.

From time to time, the mediain a drywash system will become exhausted. The replacement of the media is an afterthought on
many drywash systems. Not on the SpringPro T76. Using the patent-pending Theta-L ok system, each column can
independently tilt 40 degrees, elevating the bottom cover and offering easy access for its removal. Spent resin then has a clear,
straight exit path into the user’ s catch vessel (alarge, double lined garbage bag works well.) In contrast, media changes with
other systems can be anightmare. Systems with side ports are fairly easy to work with, but they have a couple of common
weaknesses. Firgt, the side ports generally do not project out very far from the column. As aresult, when removing the spent
media, it can be difficult to keep all of the media which is flowing out of the port directed into the waiting catch vessel (in this
case, the garbage bag is pretty much the only option). More often than not, alot of biodiesel-soaked media ends up on the
bottom of the column and on the floor. Additionally, since the media hasto go around a sharp corner to drain, it will typically
not drain completely, requiring the user to ‘shovel out’ whatever mediaisleft. Thisisaparticular hassle with some absorbent
media, as they can get fairly packed inside the columns and do not flow very freely. Systems with end ports (either top or
bottom) typically require grappling with avery heavy column. A 10" column typically weighs 120 Ibs +, when the biodiesel is
drained out for a media change, thereis still around 60-80 |bs of wet mediainside. Thus, this 180-2001b awkwardly shaped
column either must be lifted 1-2 feet off the ground and securely suspended there while the mediais removed (in the case of a
bottom port), or in the case of atop port, it must be first flipped over, then lifted 1-2 feet off the ground and securely suspended
there while the mediaisremoved. Neither isasimple task.

Finally, many columns on the market are simply tippy. They are 6’ tall or so, and their base of support is scarcely larger than
the columnitself. Thisisan accident waiting to happen. The SpringPro T76 has a 33" square footprint, with leveling pads on
each corner, to make sure that everything is stable and safe.

Q: Why does Springboard Biodiesel recommend the use of Eco2Purein
E\h Eas%q tgstcl)rllé'l ggrmg oargBlom&eel fee?'s)éﬁatr‘ms ist eog Cg con¥ngurat|on using the leading drywash media on the

market today. One common issue with ion exchange resins is that they can significantly increase the total acid number of the
finished fuel. Thisis because they hydrolyze some of the soaps that they remove, which actually produces free fatty acids that
end up back in the biodiesel. The strength of ion exchange resinsis that they work very well as polishers — removing the last
traces of contaminantsin biodiesel.

By positioning a column of Eco2Pure, and absorbent media, in the lead position, a coarse removal of soaps takes place before
the fuel reaches the lag column containing the ion exchange resin (Thermax T45). Thus, the total acid number of the fuel stays
well within ASTM specifications, as alarge portion of the soaps are simply absorbed, rather than hydrolyzed. Theion
exchangeresin, inturn is able to polish out the trace remnants of contaminants still in the feedstream, yielding fuel that is
remarkably clean. A second benefit of this arrangement is recognized from a cost standpoint. The Eco2Pure, which bears the
brunt of the contaminants in the feedstream, is cheaper to replace than typical ion exchangeresins. So the life of the more
expensive ion exchange resin is extended by the presence of the Eco2Purein the lead column.

Springboard Biodiesel recognizes that some customers may prefer to experiment with other media and configurations, and thus
the SpringPro T76 is available without media, at a cost reduction of $580.

Q: If auser hasa biodiesel reactor and they purchase a SpringPro T76,
quf?;[yﬁl to(-ii)roovil:(s1 %ean%g%e!tpngqgtgl% fromt ereactor tot Cgprmg%reSTg a%%nQ‘rQrL%%%go T76

to their storage vessal. So at minimum, they will need:
e A pump that will meter at about 20 GPM, largely unaffected by pressure, as well as any protection required by the pump
(ie. Inlet strainer)
e A hose from their reactor to this pump
e A hose from this pump to the inlet port of the SpringPro T76
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A hose from the exit port of the SpringPro T76 to whatever vessel they’d like to store their clean biodiesel in. While some
users may want to provide their own components for these tasks, Springboard Biodiesel recommends its Premium
Package for the SpringPro T76. This clean and compact system mounts directly to the T76 in minutes. 1t includes an
inlet strainer, a20 GPM stainless steel metering pump which maintainsits flow largely independent of head pressure,
hardline plumbing to/from the inlet/exit of the T76, an exit fuel filter (automotive style), aswell as power cord, switch,
and appropriate fuse. Thisisavailable as an add-on either at or after the time of purchase for $745(M SRP).

Q: Will fuel that is sent through the SpringPro T76 meet ASTM

D

Ep ?Ig fo, Céantdls%p s%\/eral factors, not all of which have anything to do with the drywash system. For instance, the total
bound glycerin present in the fuel istotally afunction of the reactor, not the drywash. The function of the drywash is strictly to
remove contaminants (soaps, trace glycerin, residual catalyt, etc.) from fully reacted, unwashed fuel. More specifically, thisis
afunction of the drywash media; the construction of the columns and other components are simply what allow the drywash
mediato optimally do itsjob. Under normal circumstances, when used in conjunction with a proper platform (such asthe
SpringPro T76), the media combination recommended by Springboard Biodiesel has verified the performance claims of the
media manufacturers and produced purified biodiesel that easily passes ASTM specifications related to the levels of soaps,
trace glycerin, residual catalysts, and other contaminants.

It should al so be noted that none of the leading drywash media available today are effective means of removing trace methanol.
Thisisthe case in spite of some of the overly optimistic or sometimes downright false claims made by some makers of
drywash systems. Typically, unwashed biodiesel may contain 1-1.5% methanol, although this figure can be somewhat higher
when certain reaction processes are used. At this methanol level, the fuel will not pass ASTM D6751 because the flash point
will betoo low. From apractical standpoint, this may or may not be alargeissue. The fuel will likely need to be treated with
more caution, asits flash point will probably be more in the realm of petroleum diesal, and flammability will be more of a
concern. Additionally, vapor lock can more easily develop in afuel system. Theoretically, the combustion characteristics
could be dlightly different. And finally, ahigher level of methanol present in the fuel could become an issueiif it wereto
chemically degrade any polymer components in the fuel system.

Whether or not these considerations present a problem from a practical standpoint, if the fuel isto meet ASTM specifications,
this methanol needs to be removed. If aninert gasis bubbled through the fuel, thisis generally effective, but it is generally not
safe, unless there is some meansin place to capture the methanol vapors. The methanol can aso be flash evaporated at
conditions of around 180 deg F and 60 torr. Springboard Biodiesel will be shortly releasing a flash evaporator system to
address this need.

Q DISpOSg%“I bp p%r% Frzgr?(':‘tumv‘éfa%ed% tf|1égH0$acturers %tdr(;vi\‘/yv %(?h If‘nparapﬁrase drywash media

istypically non-hazardous, solid waste, which can be disposed of like any other solid waste once the biodiesel is drained out.

Q: Should residual methanol be removed beforethe fuel is sent through

a%n gm’?
&hﬁodﬂrr]Ya\(/:tv It ou%/r%t e. The drywash mediais actually more effective when thereisadlight level of residual
methanol present. This methanol should be removed after drywashing.

Q_ - What isthe Iltﬁe%)egn of thed

r agh medig? . . .
his depends largely on of contaminants tXV\rlnu be rm%gedqrom the biodiesel. The various drywash media
manufacturers each publish their own specs on expected medialifespan. Under normal conditions, in the 10" columns on the
SpringPro T76, the makers of Eco2Pure claim alife of around 2500 gallons, and the makers of Thermax claim alife of around
6000 gallons.

Q: Isthe“Out of the Box” option worthwhile when purchasing a
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§p 1rh ngllj:t) gf(?he Box optlon basbey\),/ s;}éresthe user the task of ‘breaking in’ the drywash mediain his SpringPro T76.
Most drywash media require some procedures when they are first put into service. This can be performed by the customer, and
their owner’s manua will describe to them how thisis done. Many customers, however, will likely find it worthwhile to have
Springboard Biodiesel perform these procedures initially, especially since at this point the customer will have the lowest level
of experience/familiarity with drywash media.

Absorbent media, such as Eco2Pure, often has significant levels of dust when it isbrand new. This dust must be washed out of
the media using clean biodiesel. This biodiesel can then be used in an engine only after passing through a 1 micron strainer.
It typically takes around 50 gallons of clean biodiesel to thoroughly wash the dust out of a 10" column of Eco2Pure.

lon exchange resins, such as Thermax or Purolite, must typically be backflushed with clean biodiesel, and then left for 24
hours. Following this, about 50 gallons of clean biodiesel must be flushed through the column to prevent noticeable
hydrolyzing of clean biodiesel and the inclusion of free SO3- ionsin the finished fuel stream. The biodiesel used in this
process will then be unsuitable for use in an engine due to elevated levels of acidity. To reduce this acidity, it must be
subjected to esterification and/or caustic stripping and a full wash.

The “ Out of the Box” option will spare the user these procedures at a cost of $195, alowing them to immediately put their T76
into service without any significant prep work.
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