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FIELD OF THE INVENTION
[0002] The invention relates generally to the field of “waste-activated sludge”
(WAS) stripping. More particularly, the invention relates to adding readily
biodegradable carbon compounds (RBCs) to biological sludge to reduce downstream

struvite build-up in a digester and to produce a usable struvite product therefrom.

BACKGROUND OF THE INVENTION _
[0003]  As part of secondary sewage treatment, primary treated sewage is treated
with air or pure oxygen. In what is termed the "activated sludge” process,
microorganisms utilize the oxygen to metabolize the incoming waste sewage, forming
a mixture of microorganisms and sewage known as "mixed liquor.” This mixture is
moved to settling tanks for concentration, thereby forming concentrated activated
shudge. A majority of this sludge is returned to the activated sludge process tankage.
A separate portion of this sludge, termed waste-activated sludge (WAS), is removed
from the activated sludge process and sent to a sludge handling system for further
treatment and disposal. In a stable system, the daily WAS is equal to the daily
conversion of sewage into microorganisms so no net increase in mixed liquor bio-
mass occurs. By manipulating the activated sludge process, phosphorus and
magnesium are removed from the liquid stream and concentrated in the mixed liquor.

The process is known as Enhanced Biological Phosphorus Removal (EBPR).
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[0008]  Neither of these articles nor any other known prior art publication teaches

separation of a VFA-cnabled reagent into a phosphorus-rich and magnesium-rich
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[0014] Figure 3 is a block diagram of an alternative embodiment of a waste
treatment system according to the present invention.
[0015] Figure 2A is a block diagram of yet another embodiment of a waste

treatment system according to the present invention,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
(0016] Referring to Figure 2, in a preferred embodiment of a waste activated

sludee (WAS) treatment method 110. phosphorus and magnesium are released by
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spsicathbadcormmsy tlothehepplodiorn ViFAs etfdpdper gram of planned
phosphorus release. In another technique, the activated sludge is held for 36 to 96
hours, without the addition of VFAs, for endogenous respiration and fermentation to
release phosphorus and magnesium.
[0017]  The resultant WAS is sent to a thickening device 114, such as a centrifuge,
thickening belt or rotating screens and the resultant liquids 115, having enhanced
phosphorus and magnesium levels, are sent to a struvite reactor 124, which will be
discussed further betow. There is only very minimal struvite production in the liquids
115, because they have a very low ammonia level. VFAs or other forms of RBCs can
be generated by fermentation as in the unified fermentation and thickening (UFAT)
process disclosed in U.S. Patent # 6,387,264 B1. Other methods of obtaining VFAs,
include various fermentation methods, harvesting from various waste products and
purchase as industrial chemicals, such as acetic acid.
[0018] The thickened WAS with reduced phosphorus and magnesium levels is
sent to an anaerobic digester 116 with other sludges and is typically held there for a
minimum of fifieen days, where it further treated by anaerobic bacteria which
generate high concentrations of ammonia. The production of struvite in digester 118,

" is however, greatly reduced in comparison with the amount of struvite produced in
digester 16 of the prior art system (which could be identical to digester 116) because
of the reduction in phosphorus and magnesium in the thickened WAS, both of which
are necessary for the formation of struvite. This reduction in struvite formation greatly

reduces the formation of struvite deposits in the digester and pipes and equipment
downstream from anaerobic digester 116.
[0019] The treated sludge from digester 116 is dewatered 118, by use of a
centrifuge, dewatering belt, screen, plate and frame presses, etc. with the resultant
dewatered solids being beneficially reused or disposed. The ammonia-rich liquids
122, which are less able to make struvite in the associated pipes and equipment

because of the reduced phosphorus and magnesium, are sent to struvite reactor 124,
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reactor 112 of Figure 2 in this alternative embodiment of the invention thus takes the
form of an EBPR aeration basin 112a and a secondary clarifier 112b, as illustrated in
Figure 2A.)
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ot FSFIlIES Mithigsthe detailed; writgpedepgtiphen prolinstatiopusontned fhgrein yet
i nvented process and system whil e usabl e and

potentially sellable struvite product, e.g. pelletized
fertilizer, is the sidestream output of the invented
process and system Those of skill also wll

appreci ate that other output 7of struvite reactor 124

can be recycled as shown to the plant influent stream
in what may be thought of as a substantially

"cl osed-1 oop"” system 220.



100261For the enbodi nents, the struvite reactor can
take any formthat permts the conbination of the
phosphorus and magnesiumwi th the ammonium to form
SbY¥dofoSmed NCl uding a sinple settling tank, phRERoonoosse
spont aneously precipitated struvite would form and
settle for reuse as a raw material, a usable product
swekd 88 uh&itbdd BEone SKill@l Wot @rtparo chithin thk scapref the present
preferred enbodinent prilled struvite is forned by a
nBY#HBEN-di scl osed in International Publication Nunber

VfBo310S/ ALt Al whilkOBE phdsnianenfici hariebesionn mdrdearibed
of either the SS or the WAS enbodi nent, t he dlé%;&lon
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process equi pnent and reduces operational cgsts. In a

sbe onde preetie without denaging, fror Jhre Sitinds ScaB% Q4 theginvention as
c 8%%5 tﬂgﬁikgﬁﬂ%hd posphorus, thereby causing the
systemto foduce additional struvite and a waste
streamw th | ess phosphorus and ammonia to be recycl ed
back to the wastewater plant for re-treatnment. In
addi ti on, phosphorus and magnesi um can be added to

i ncrease struvite production and reduce the anount of
ammoni a sent back for re-treatnent. 10028] The above
description is intended to provide an exanpl e of one
met hod and systemthat falls wthin the scope of the

i nvention. Skilled persons wll recognize that other
nmet hods and systens will also fall within the scope of
the invention. [0029]1t will be understood that the
present invention is not limted to the nethod or
detail of construction, fabrication, material,
application or use described and illustrated herein.

I ndeed, any suitable variation of fabrication, use, or
application is contenplated as an alternative

enbodi nent, and thus is wthin the spirit and scope of
the invention. (00301llt is further intended that any
ot her enbodi nents of the present invention that result
fromany changes in application or nethod of use or
operati on,



configuration, nmethod of manufacture, shape, size, or

material, which are not specified within the detail ed

witten description or illustrations contained herein

yet would be understood by one skilled in the art,

are within the scope of the present invention.

[ 0031] Accordingly, while the present invention has

been shown and described with reference to the

foregoi ng enbodi nents of the invented process and

system it wll be apparent to those skilled in the

art that other changes in formand detail may be nade

therein without departing fromthe spirit and scope of

the invention as defined in the appended clains. The
Theqipgentiopslaimed ifed is: 1. A waste treatment process,

conprising: (a) producing a first mxture of solids,
~mcroorganisns and liquid fromwaste water, and
Luiere fregtaictt proess cogarisisgeapadusing firsspirare sf solids,

esij.u [ Vi hosphar,
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Separated fromthe renaining phosphorus and
(rtigekeningsriddrtatsd eniniuse tomseducely phesphoras angriasgmeyng-rich liquid
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struvite. 2. The process of claim1, wherein step
amgnopiarrichy el with e ahorgheras and magnesiampichligoid, F(h‘Praﬁuce

@Q@%roblc react or and addi ng readily bi odegradabl e
carbon conpounds to said activated sl udge.

2. The process of claim 1, wherein step (b) is performed by holding said treated mixture
in an anaerobic reactor and adding readily biodegradable carbon compoundstosaid

activated sludge.

3. The process of claim 2, wherein said readily biodegradable carbon compounds include

volatile fatty acids.

4. The process of claim 2, wherein said readily biodegradable carbon compounds include

compounds that are converted into volatile fatty acids by said microorganisms.

5. The process of claim 1, wherein said first mixture is waste activated sludge.



3. The process of claim?2, wherein said readily

bi odegr adabl e carbon conpounds include volatile fatty

acids. 4. The process of claim2, wherein said readily

bi odegr adabl e carbon conpounds i ncl ude conmpounds t hat

are converted into volatile fatty acids by said

m croorgani sns. 5. The process of claim1l, wherein

said first mxture is waste activated sl udge. 6. The

process of claim1l, wherein said first mxture is

m xed |iquor suspended solids. 7. The process of

claiml1l, wherein step (b) is perforned by passing said
6 F e rod¥s XSt Snt 1 W S BRART QR Gs ANRE liqWhehfleded solids.

volatile fatty acids are present which cause

phosphorous and magnesiumto be expelled fromthe

L.CI ' . . ce oW [
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throughrinanaeobib izone, eheteor vdlaile fatyacidh are pSeiltovhich caud:

The process of claim1, erein said step.of mxin
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ammoni a-rich liquid is perforned in a struvite reactor

and wherein magnesiumis added to said struvite _ _
8+ Bhecproeesppf elpign | rierein bep € ds partprmpd broeetainipg enid st gyxture in
aR b RS Leb &y r{o}giore-rtﬁgn BERGEss of claiml, wherein said
AANONT A2 Freh fqurd rs"mxed with said phosphorus and
magnesiumrich liquid in a manner that produces a

usabl e stryvite product .,11. The .process of. claiim 1
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step (d) is perforned with said sludge mxed wth at |
magaesium ieaddet By sail stgie feReia QraAny IRk therelg, Exligieate production
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10. The process of claim 1, wherein said ammonia-rich liquid is mixed with said
phosphorus and magnesium-rich liquid in a manner that produces a usable struvite

product.
11. The process of claim 1, wherein said phosphorus and magnesium reduced mixture

produced in step (c) is in the form of a sludge, and step (d) is performed with said sludge

mixed with at least one other sludge from said waste treatment process.
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