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SEPARATOR SYSTEM AND METHOD
TECHNICAL FIELD
{8081 The disclosure relates generally to a separator system and method, and more
specifically, to a separator system and method for removing hazardous materials, including
eliminating harmiul gases and sand.
BACKGROUND
18062} Separators may remove sand, gas, and other hazardous materials during a drill
out process but may not eliminate all hazardous materials. Conventional separators can
provide significantly long rig-up times that exceed two hours and can require third-party
trucking and additional personnel. Purther, conventional separators can require permits
and cannot be hauled at any time. Electronic systems can {ail separator systems and can
even cause explosions.
SUMMARY

[6083] Embodiments of the present disclosure may provide a separator system and
method that may include a main unit. The main unit may provide a plurality of chambers
that may be arranged to separate a material that may include a hazardous material, and the
hazardous material may be removed from the separator system. The separator system and
method may provide a tank that may be partitioned within the main unit. The separator
system and method may further provide a vertical circulation separator that may be
connected to the main unit. A scrubber may be arranged between the vertical circulation
separator and a flare system. The separator system may be a four-way separator and may
provide an auger hopper that may be arranged to receive the hazardous material. The

plurality of chambers may be provided to trap a residual matenial that may escape the auger



WO 2022/087579 PCT/US2021/071918

hopper. The flare systern may receive gas from the scrubber and may provide one or more
roll-off boxes that may be stored under an auger to capture the bazardous material, The
separator system and method roay provide a diesel engine including at least one hydraulic
pump, wherein the diesel engine may power a recirculation pump, a transfer pump, and the
auger. The scrubber may be arranged between the flave system and the main unit.

{004} (Other embodiments of the present disclosure may provide a four-way separator
that may include a main unit including three chambers arranged to remove harmiul gas and
sand from 2 hazardous material. The four-way separator may provide a tank that may be
partitioned within the main unit, a vertical circulation separator that may be connected to
the main unit, and a scrubber that may be arranged between the vertical circulation
separator and a flare systern, The four-way separator may completely eliminate sand from
the hazardous material. The tank may measure an amount of a return flwad and may transfer
the return fluid to another tank, a pit, or 8 fracturing tank. The tank may provide a sight
glass that may measure the return fluid and may view the refurn fluid mside of the tank.
The four-way separator may provide an auger hopper that may be arvanged o receive the
hazardous maierial, and the three chambers may trap a residual material that may escape
the auger hopper. The main unit may prevent the hazardous material from clogging the
four-way separator through continuous circulation. The four-way separator may further
reduce a rig-up time.

[6005] Embodiments of the present disclosure may provide a method of separating a
material in a separator system that may include sending the material to a vertical civculation
separaior. The material may inclnde a hazardous material, and the hazardous material may

include a gas and a well-born fluid.  The method may further inchade the step of

[
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continuously circulating the material to prevent the separator system from clogging. The
method may also include the step of constantly moving the material by utilizing a water jet
system {o keep the material including a particulate matter in motion. The method may
include creating a Venturi effect that may pull a fluid and a sand out of the material and
into the separator system. The method may include feeding the gas to a scrubber and a
flare system and trapping a residual sand that escapes an auger hopper o a plurality of
chambers. The plorality of chambers may provide three chambers. The method may
include capturing the residual sand that may be removed from the auger hopper into roll-
off boxes stored underneath the auger hopper.
{8084] Other technical featiwes may be readily apparent to one skalled in the art from
the following drawings, descriptions and claims.

BRIEF DESCRIPTION OF THE DRAWINGS
{60671 For a more complete understanding of this disclosure and is features, reference
is now made to the following description, taken in conjuncion with the accompanying
drawings, in which:
[BG08] FIG.1 is a view of a separator system according to an embodiment of the present
disclosure;
[6069] FIG. 2A is a view of a separator system according to an embodiment of the
present disclosure;
(8618} FIG. 2B is a view of a scparator system according o an embodiment of the
present disclosure;
8811 FIG. 2C is a view of a separator system according to an emsbodiment of the

present disclosure; and
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{6612} FIGURE 3 depicts a cut-away view of a portion of a separator system according
to an embodiment of the present disclosure.

DETAILED DESCRIFPTION
1B8013] Embodiments of the present disclosure may generally provide a separaior
system and method that may separate hazardous material and eliminate harmful gases and
sand.
[6014] FIG. 1 depicts separator system 100 according to an embodiment of the present
disclosure. Separator system 100 may provide main unit 102 that may be 3 separation unit
and may include one or more chambers, which may be a plurality of chambers 104, 106,
108, Main unit 102 may further include tank or strap tank 110, and auger hopper or auger
sand extractor 112, Chambers 104, 106, 108 may be three recirculation hoppers that may
trap one or more materials, such as residual sand, that may have escaped from auger hopper
or auger sand extractor 112. It should be appreciated that maio vnit 102 may be g four-
way separator in an embodiment of the present disclosure. It should be appreciated that
material, such as sand, may pass across auger hopper 112 a plurality of times. It should be
appreciated that the one or more materials may include, but are not limited o, sand, residual
sand, gas, and/or fluid.
{BG15] Tank 110 may be a stvap tank that may provide a final partitioned area of wain
anit 102, Tank 110 may be utilized to obtain a desired coefficient of material or the rate
of returns on fluid. The coefficient of material may compare an amount of barrel fhuid
retumed to an amount of fluid sent downhole and may provide the amount of fluid per
barrel that tank 110 can hold within a certain space. It should be appreciated that an ideal

coefficient of material may provide one barrel into tank 110 and one barrel out of tank 110
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It should also be appreciated that the rate of return may be measured by pulling a strap or
measuring stick out of the barrel. The change i depth or the amount of fluid may be
measured over a five-minute duration and may be multiplied by the coefficient of the tank
to calculate the amount of barrels (bhis}. It shounld be appreciated that the amount of bbls
may be caleulated in bbls per inch. The amount of bbls may be divided by the five-minute
duration. It should be appreciated that the depth or the amount of flwid may be measured
over time periods other than five minutes, and the amount of bbls may be divided by the
respective time period to calculate the rate of return. It should be appreciated that one inch
of fluid may be equivalent 10 one bbl. For example, if 18 mches of fluid are measured over
a S-minute time peried, the rate of return would be calculated as (18%1y/5=3.6 bbis return
per minute. If should be appreciated that sight glass may be installed on a sade of tank 110
and may provide measurement markings for measuring the material. Return fluid from the
material may only reach tank 110 when the material is added to separator systern 100, |t
should also be appreciated that once main unit 102 reaches capacity, any return {luid added
{o separation system 100 may be present and visible in tank 110 through the sight glass,
After return fluid is sent to tank 110, the return fluid may be transferred to another task or
a fracturing pil. Transfer pump 118 may remove fluids through transfer line 120 into
discharge line 114B. Hydraulic lnes 124 may be connected o recirculation hne 126,
transfer line 120, and auger line 122, It should be appreciated that recirculation line 126,
fransfer line 120, and auger line 122 may be controlled by hydraulic and/or motor speed in
embodiments of the present disclosure.

016} Vertical circulation separator or gas buster 116 may provide side jeis (not

shown) and a Venturi system {not shown). (ases and well-borm fluid may be sent into



WO 2022/087579 PCT/US2021/071918

vertical circulation separator 116 which may be designed to route return material into the
top of vertical circulation separator 116 to break up the retwrn material over internal baffles
provided in one or more chambers 104, 106, 108, Vertical circulation separator 116 may
prevent clogging of scparator systern 100 and may be used to extract solids. It should be
appreciated that vertical circulation separator 116 may stand alongside a pole truck, crane,
or additional support vehicle without requiring external support or iedowns. One or more
lines 128A, 128B may be provided in vertical circulation separator 116 and may return
materials from flowback portion 130 into separator system 100, [t should be appreciated
that one or more lines 1284, 1238 may be cappsed without departing from the present
disclosure. I should also be appreciated that one or more lines 1284, 1288 may provide
exactly two lines in vertical circulation separator 116 in an embodiment of the present
disclosure. It showld further be appreciated that one or more lines 128A, 1288 may be
intake lines. An alternate buster may be placed on auger hopper 112 and may be utilized
to bypass vertical circulation separator 116, if desived by the user.

{0017} Discharge tube 114A and discharge line 114B may discharge material, such as
sand. Discharge line 114B may be connected to the bottom of vertical circulation separator
116 and may receive fluid from recirculation pump 132 that may be received from
recirculation line 126. Material may be sent through separator line 134 and may create a
constant rotation of fluid in the bottom of vertical circulation separator 116 that may
prevent setthing of material. Remaining material may be sent across the bottom of
discharge line 114B and may create a Venturi effect that may pull fluid from vertical
circulation separator 116 and discharge all fluids combined into auger hopper 112 through

discharge tube 114A. Return fluid may be sent from flowback 130 through one or more
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lines 1284, 128B. Return fluid may be sent over internal batfles from the top of vertical
circulation separator 116, Tn an embodiment of the present disclosure, there may be three
internal baffles. Gases may be sent up through vertical circulation separator 116 and out
of flare discharge 136. (Gases may then be sent downsirean through at least one Hare line
138A, 1388, and condensation may be sent out of flare discharge 136 and burned off.

{0818} Material, such as fluids, may be returned or further passed through separation
systems 100 during recirculation. Material, such as sand, roay settle into auger 140 and moay
then be discharged through auger 140, It should be appreciated that sand may settle inio
the bottom of auger 140. Material, such as sand that may be suspended in fluid, may
overflow into one or more chambers 104, 106, 108, It should be appreciated that one or
more chambers 104, 106, 108 may have hoppers (not shown} that may be provided at the
bottom of one or more chambers 104, 106, 108. 1t should also be appreciated that baffies
may be provided between one or more chambers 104, 106, 108, These bafiles may allow
sand to seitle, accumulate, and recirculate back through return lines 126 o the bottom of
vertical circulation separator 119, through discharge line 1148, and through discharge tubse
114A. Separator system 100 may provide roultiple opportunities for material to settle and
travel through agger 140, Auger 140 may spin af approximately eight rotations per mimite
{rpm) to remove sand and may allow water to flow downward to keep the sand removed
as dry as possible; however, the rotation speed may vary without departing from the present
disclosure. Auger motor 142 may provide a speed that may be controlled by a piston {not
shown) that may be driven by a hydraulic pump {not shown) that may prevent heat from
building up. It should be appreciated that auger motor 142 may climinate loss of torgque

and overload issues that may be common or specific to clectric speed controllers.
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Hydraulic pumps may provide recivculation and transfer pumps that may be hydravlic-
driven. It should be appreciated that hydraulic pumps may provide a transfer rate that may
be adjustable in embodiments of the present disclosure.

{6019 Power pack 144 may provide diesel engine 146 and/or hydraslic pumps 148,
Diesel engine 146 may provide 100 horsepower (hp) that may power hydraulic pumps 148
it should be appreciated that separator system 100 may be exclusively driven by hydraulics
in embodiments of the present disclosure. [t should also be appreciated that slectronics
may not be included, which may reduce and/or even eliminate risk of fathwe and/or
explosion.

{89281 Separator system 100 may provide scrubber 150 that may receive gases from
iines and send them to flare system 160, Scrubber 150 may be a scrubber box or an
environmental scrubber that may remove condensate that may be sent through Hare system
160 and vertical gas buster 116, Scrubber 150 may transfer fluids back to main unit 102
and may be installed between flare system 160 and vertical eirculation separator 116,
Scrubber may be located approximately one bundred feet from main wnit 102 and
approximately fifty feet from flare sysiem 160 in an embodiment of the present disclosure.
Flare system 160 may include flare lines {not shown). It should be appreciated that flare
lines may have a length of up to approximately 300 feet. It should also be appreciated that
a hammer union line (not shown) of approximately 200-300 fect may be provided in flare
system 160 depending upon separator system 100 location and site reguivements. [t should
be appreciated that a discharge line {not shown} may be installed to discharge fluids that
may be captured o a pit or another location. X should be appreciated that flare system 160

may be a trailered flare system that may provide flare control and hydraulic hift which may
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raise and/or lower flare system 160, It should be appreciated that flare system 160 may be
propanc-assisted in an embodiment of the present disclosure.

{8021} A method of separating hazardous material in separator system 100 according
o an embodiment of the present disclosure may include sending gas and/or well-born flud
to vertical circulation separator or gas buster 116, The method may provide sending refurn
material from flowback into a vessel and breaking up the material over internal baffles. In
an embodiment of the present disclosure, there may be three internal baftles. The method
may further provide continuously circulating the material and preventing separator system
100 from clogging up with sand. The method may also provide constantly moving flwmd
and particulate matier by utilizing a water jet system to keep fluid and particulate matter in
motion. The method may provide separating gas and fluid and creating a Venturi effect to
putdl fluid and sand out of a vessel and into separator systern 100, The method may provide
feeding gas to scrubber 150 and flare system 160, The method may provide funneling sand
and/or particulate matter into auger hopper 112, The wethod may further provide carrying
the sand and/or particulate matter into roll-off boxes. The method may provide trapping
residual sand that escapes suger hopper 112 inio three chambers 104, 106, 108, The
method may provide recapluring settlement in specialized hoppers and sending the
settlernent back through auger hopper 112. The method may provide cireulating settlement
until auger hopper 112 removes all particulate matter.  The method may also provide
measuring return material and may include a strapping process for accurately pulling straps
via external tank 110, The method may provide continuously running circulation pumps
during the sirapping process and turning a transfer pump off. The method may provide

transferring surface fluids to a pit or frac tanks. The method may provide capturing sand
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removed from suger hopper 112 in roll-off boxes that may be stored under auger hopper
112

{8022} Separator system 100 may eliminate a need for load permits and may allow for
hauling loads snytime. Separator system 100 may not exceed weight and height
requirernents so as o require permits. Separator system 100 may be movable and may
provide components that may be movable anytime. It should be appreciated that separator
system 100 may provide a rig-up time that may be faster than other systerms and more
efficient. It should be appreciated that rig-up time may be approximately 2 hours or less.
It should also be appreciated that separator system 100 may be small in size and may not
vequire large trucks for support. Tt should {urther be appreciated that separator system 100
may eliminate sand in all compartments and may provide faster clean out times. Separator
system 100 may run without requiring additional personpel or support.

{6023] FIGS. 2A-2C depict separator system 200A, 2008, 200C according to
embodiments of the present disclosure. Separator system 2004, 200B, 200 may provide
a four-way separator that may separate a hazardous material during a drill out process and
reduce a rig-up time. It should be appreciated that sepavator system 2004, 2008, 200C
may remove approximately 99% of harmful gas and approximately 95% of sand from
hazardous material in an embodiment of the present discloswre. |t should also be
appreciated that separator system 200A, 200B, 200C may reduce or even eliminate all
harmful gas and sand so that no gas may be detected in the hazardous material without
departing from the present disclosure.

5024} FIGURE 3 depicts a cut-away view of a portion of a separator system according

to an embodiment of the present disclosure. Three tubes 301 may be placed between auger

10
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112 and the first of three recirculation bins or chambers 104, Tubes 301 are each formed
at a2 90-degree downward angle. Water may flow under a weir plate or other similar barrier
over which water flows. This may force any floating particulate matier to be submerged.
Water then goes into a collection box where water may be forced down one of three fubes
301, This may allow a better downward force of the fluid from auger 112 to first
recirculation bin or chamber 104, This downward force also may help sand within first
recircudation bin or chamber 104 {0 be forced downward toward a first of two recirculation
pick-up points as opposed to merely providing a waterfall cascade effect.

18625] Perforated wall 302 (which also may be referred to as an internal baffle) may
be provided between first recirculation bin or chamber 104 and the second recirculation
bin or chamber. Inclusion of perforated wall 302 may allow for a more fluid movement
for sand and water o flow as opposed to sand and water having to travel back up and over
a wall to reach the second recirculation bin or chamber. Material may flow over forcing
water down fo the suction port as discussed further below. Perforated wall 302 also may
allow for drop out of sand in embodiments of the present disclosure.

[6026] Each of the plurality of recirculation bins or chambers (104, 106, 108) may
inchude internal angles sides and a suction port positioned at a crux of the imternal angled
sides that provide for continuous circulation. Further, each of the plurality of recirculation
bins or chambers {104, 106, 108) may be concave in shape and include two strategically
placed suction pick-up poinds 303 on each of the suction ports for fluid and sand 1o be sent
back across auger 112, Accordingly, the separator system may include six suction points
inside recirculation bins or chambers (104, 106, 108) to allow for recirculation and self-

cleaning in embodiments of the present disclosure, This fluid circulation also may be

-1l -
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beneficial in creating fluid moverent across the botiorm of the vertical circulation separator
thereby providing a troe venturi effect and preventing the vertical circulation separator
from clogging.

{3027} It may be advantageous to set forth definitions of cerlain words and phrases
used in this patent document. The terms “include™ and “comprise,” as well as derivatives
thereof, mean inchision without Hmitation. The term “or” is inclusive, meaning andfor.
The phrases “associated with” and “associated therewith,” as well as derivatives thereof,
may mean to include, be included within, interconnect with, contain, be contained within,
connect to or with, couple o or with, be communicable with, cooperate with, interleave,
juxtapose, be proximate io, be bound to or with, have, have a property of, or the like.
{0028] While this disclosure has described certain ernbodiments and generally associated
methods, alterations and permustations of these embodiments and methods will be apparent
to those skilled in the art.  Accordingly, the above description of example embodiments
does not define or constrain this disclosure, Other changes, substitations, and alterations
are also possible without departing from the spirit and scope of thus disclosure, as defined

by the following claims.
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WHAT IS CLAIMED I8:
i A separator system, Comprising:
a main unit comprising:

a plurality of recirculation chambers asrranged to separate a material
including a hazardous material, wherein the hazardous material is removed from the
separator system, each of the plurality of recirculation chambers having internal angled
sides and a suction port positioned at a crox of the internal angled sides that provide for
continuous circulation;

at least one internal baffle provided between one or more of the plurality of
recirculation chambers over which the material flows forcing water down to the suction
port in the phurality of recirculation chambers; and

a tank within the main unit formed by a partition;

an auger hopper arranged to receive the material including the hazardous material,
wherein the plurality of recirculation chambers trap a residual material that escapes the
auger hopper;

an auger attached to the auger hopper, the auger having a hydrachically driven auger
maotor that provides a controllable speed;

three tubes formed at a 90-degree downward angle between the auger and the fivst
of the phurality of recireulation chambers that force material downward into the first of the
plurality of recirculation chambers;

a vertical circulation separator connected to the main unit; and

a scrubber arranged between the vertical circulation separator and a Have systern,

2. The system according to claim I, whercin the separator system is a four-
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way separator.

3. The system according fo claim |, wherein the flare system receives gas from
the scrubber.

4, The system according to claim 1, further comprising:

one or move roll-off boxes stored under the auger hopper 1o capture the hazardous
material.

5. The system according to claim 4, further comprising:

a diesel engine including at least one hydraulic pump, the dissel engine powering a
recircudation pump, 8 transfer puinp, and the auger.

6. The system according to claim 1, wherein the scrubber is arranged between
the flare system and the main anit.

7. A four-way separator, cornprising:

an auger hopper arranged (o receive the material including a hazardous material;

a main unit including three recirculation chambers arranged to trap a residual
material that escapes the auger hopper and fo remove harmfid gas and sand from the
harardous material, each of the three recirculation chambers having internal angled sides
and a suction port positioned st a crux of the mternal angled sides that provide for
continuous circulation, wherein the suction port includes two suction pick-up potmis for
recirculation and self-cleaning;

2 tank within the main unit formed by a partition;

a vertical circulation separator connected o the main anit, wherein recirculation

provided by the two suction pick-up points in cach of the suction ports creates {luid

-i4.
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movement across @ bottom of the vertical circulation separator, keeping the vertical
circulation separator from clogging; and

a scrubber arranged between the vertical circulation separator and a flare system.

8. The system according to claim 7, wherein the sand 1s completely eliminated
from the harardous matenial.

9. The system according to claim 7, wherein the tank is used to measure an
amount of a return fuid and transfer the return fluid to another tank; a pit, or a fracturing
tank.

10,  The system according to claim 9, wherein the tavk provides a sight glass for
measuring the retumn fluid and viewing the return fluid inside of the tank.

11, The system according to claim 7, wherein the main unit prevents the
hazardous material from clogging the four-way separator through continuous cirenlation.

12, The system according to claim 7, wherein the four-way separator reduces a
rig-up time to 2 hours or less.

13, A method of separating a material in a separator system, comprising the
steps off

sending the material to a vertical circulation separator, wherein the material
includes a hazardous material, and wherein the hazardous material includes a gas and a
well-bom Buid;

continucusly circulating the hazardous material to prevent the separsior system
from clogging;

constantly moving the hazardous material by utilizing a water jet system to keep

the hazardous material in motion

- 15
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separating the gas and the well-born fluid and creating a Veunturi effect to pull the
well-born fluid and a sand out of the vertical circalation separator;

feeding the gas to a scrubber and a flare system;

funneling the sand into an auger hopper; and

trapping a residual sand that escapes the auger hopper in a plurality of recirculation
chambers, each of the phurality of recirculation chambers having internal angled sides and
a suction port positioned at a crux of the internal angled sides that provide for continnons
circulation, the suction port inclding two suction pick-up points for recirculation and self-
cleaning.

i4.  The method according to claim 13, wherein the plurality of recirculation
chambers provides three chambers.

15, The method according (o claim 13, further comprising:

capturing the residual sand removed from the auger bopper into roll-off boxes

stored underneath the auger hopper.

-16 -
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
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paragraphs [0014, 0016-0017, 0022, 0022], claims 1, 3,6

US 2018/0211501 A1 (XYLECO, INC) 11 July 2019; entire document 1-6

US 2012/0216416 A1 (HOLLIER, C et al.) 30 August 2012; entire document 1-6
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“A”  document defining the general state of the art which is not considered
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“D” document cited by the applicant in the international application
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filing date

“L” document which may throw doubts on priority claim(s) or which
is cited to establish t e_A)ubhcation date of another citation or other
special reason (as specified)

“Q” documentreferringtoan oral disclosure, use, exhibition or other means

“P” document published prior to the international filing date but later than
the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

l. Claims Nos.: N
because they relate to subject matter not required to be searched by this Authority, namely:

2. ,:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. HI  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:
-***-Please See Supplemental Page-***-

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. EI As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. % No required additional search fees were timely paid by the abplicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-6

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT Tnternational application No.

PCT/IUS21/71918

-***-Continued From Box No. |ll: Observations where unity of invention is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group I: Claims 1-6 are directed towards a separator system comprising at least one baffle.
Group II: Claims 7-15 are directed towards a four-way separator and a method of separating a material.

The inventions listed as Groups I-II-do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical features of Group | include at least at least one internal baffle provided between one or more of the plurality of
recirculation chambers over which the material flows forcing water down to the suction port in the plurality of recirculation chambers; an
auger attached to the auger hopper, the auger having a hydraulically driven auger motor that provides a controllable speed; and three
tubes formed at a 90-degree downward angle between the auger and the first of the plurality of recirculation chambers that force material
downward into the first of the plurality of recirculation chambers, which are not present in Group |l.

The special technical features of Group !l include at least wherein the suction port includes two suction pick-up points for recirculation
and self-cleaning, which are not present in Group |.

The common technical features shared by Groups I-il are a separator system, comprising: a main unit comprising: a plurality of
recirculation chambers arranged to separate a material including a hazardous material, wherein the hazardous material is removed from
the separator system, each of the plurality of recirculation chambers having internal angled sides and a suction port positioned at a crux
of the internal angled sides that provide for continuous circulation; a tank within the main unit formed by a partition; an auger hopper
arranged to receive the material including the hazardous material, wherein the plurality of recirculation chambers trap a residual material
that escapes the auger hopper; a vertical circulation separator connected to the main unit; and a scrubber arranged betwesn the vertical
circulation separator and a flare system. :

However, these common features are previously disclosed by US 2020/0101403 A1 to CP Energy Services, LLP (hereinafter “CP"). CP
discloses a separator system (separator system; claim 1 of CP), comprising: a main unit comprising: a plurality of recirculation chambers
arranged to separate a material including a hazardous material (@ main unit with a plurality of chambers arranged to separate a material
including hazardous material; claim 1 of CP), wherein the hazardous material is removed from the separator system (wherein the
hazardous material is removed from the separator system; claim 1 of CP), each of the plurality of recirculation chambers having internal
angled sides (each of the plurality of chambers have internal angled sides; figure 2A); a suction port positioned at a crux of the internal
angled sides that provide for continuous circulation (a port (suction port) which connects to return lines 126 is at the bottom portion of the
internal angled sides within the plurality of chambers with suction provided by recirculation pump 132; figures 1, 2A; paragraphs
[0016-0017]); a tank within the main unit formed by a partition (a tank partitioned within the main unit; claim 1 of CP); an auger hopper
arranged to receive the material including the hazardous material (an auger hopper arranged to receive the hazardous material; claim 3
of CP), wherein the plurality of recirculation chambers trap a residual material that escapes the auger hopper (the plurality of chambers
trap a residual material that escapes the auger hopper’ claim 3 of CP); a vertical circulation separator connected to the main unit (a
vertical circulation separator connected to the main unit; claim 1 of CP); and a scrubber arranged between the vertical circulation
separator and a flare system (a scrubber arranged between the vertical circulation separator and a flare system; claim 1 of CP).

Since the common technical features are previously disclosed by CP, these common features are not special and so Groups |-Hl lack

unity.
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