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[0003] Nevertheless, the adoption of MEG over methanol has taken some

time to occur, due in part to familiarity with methanol and perceptions in
operating difficulties in recovering and recycling MEG. There have been
concerns about detrimental effects that saline formation water had on
conventional MEG reconcentrator units. Salts are non-volatile, and they will
remain in the lean MEG during regeneration as the water is boiled off. If salt
enters the MEG system with production fluids, either continuously or in periodic
slugs, its concentration in the system will increase during each regeneration
cycle until the solubility limit is finally reached and precipitation occurs. Unless
MEG is reclaimed by removing the salt, serious fouling and plugging of
equipment and flowlines may result. Depending on the magnitude of the
contamination problem, MEG reclamation may be accomplished by either
continuous or intermittent (i.e. batch) removal from either the total circulation
stream or else a partial stream.
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meg e flidtion unit, as well as a recycle conduit from the recycle outlet of the
filtration unit to the mixture conduit.
[0007] In another non-restrictive example, there is provided a method for
reclaiming MEG that includes contacting an alkali metal salt-contaminated
MEG stream with an alkali metal carbonate and a base (accelerator) to form a
mixture. The mixture may be contacted with recycled alkali metal carbonate
seeds to form a feed. The feed is routed to a seeding vessel for growing alkali
metal carbonate particles. A seeded effluent of relatively large particles is
transmitted from the seeding vessel to a filtration unit. Alkali metal carbonate
solids are discharged from the filtration unit. A relatively reclaimed MEG stream
is produced from the filtration unit. Alkali metal carbonate seeds are recycled
from the filtration unit to the feed.
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fifodbef] oWon-limiting exemplary methods and apparatus described herein
enhance the removal of a salt from a MEG stream intermixed therewith by
means of salting the contaminated stream with carbonate seeds, and then
letting the carbonate particles grow in size in a seeding vessel. The relatively
larger size of the carbonate particles makes it easier to subsequently separate
them from the MEG stream to reclaim and recover a relatively purified,
reclaimed MEG stream.
[0012] The method and apparatus herein are expected to be useful in
reclaiming any MEG stream contaminated with a salt, although the chemistry of
creating the particles may be different depending on the salts involved.
[0013] The MEG reclamation apparatus described herein may be part of a
larger MEG reclamation system that may be used to recondition, reclaim or
recover a relatively pure MEG stream. Such MEG reclamation systems may
typically include a wet MEG surge drum, one or more wet MEG coalescing
filters, a MEG feed preheater, a MEG flash separator, a salt handling system
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The base acts as an accelerator to enhance the precipitation process. These
components may be optionally mixed in mixer 18 egressing to mixture conduit
20.

[0015] To mixture stream 20 is added recycle seeding stream from conduit
22, which as will be explained is an effluent from the seeding vessel 24 or a
seeded effluent of CaCOs particles to provide seeds for building relatively larger
particles or crystals in seeding vessel 24. Seeding vessel 24 has vessel inlet 26
and vessel outlet 28, where the inlet 26 receives the mixture from mixture
conduit 20. Seeding vessel 24 may be preloaded with MEG containing formed
CaCQ; crystals. This preloading may occur before the start-up of system
operations. The mixture remains in seeding vessel 24 to grow CaCOs particles
to a relatively larger size. Conventionally, CaCOj particles are in the range of 2-

5 microns in average particle size, whereas in the apparatus and method
4



renoval would certainly be a worthwhile goal. In one
non-limting enbodi nent, an objective hereinis to
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concentration of 10 ppmor |ess. [0014] The overall
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Solids outlet line 36 may also be used to back flush the filtration unit 32 when

high delta pressure in the filtration unit 32 reaches 15 psig (103 kPa) or higher,

in one non-limiting embodiment. The seeds or particles in this stream may also
be about 20 microns or higher in average particle size. Filtration unit 32 may be

a microfiltration unit or any other suitable filtration or separation unit including,

but not necessarily limited to, any kind of cross-flow filter and the like. The filter

elements for filtration unit 32 may be rated from about 5 to about 10 microns, in
one non-limiting embodiment, alternatively from about 10 independently to
about 15 in another non-restrictive version.

[0017] There is optionally provided a large particle-containing seeded effluent

recycle line 44 from the large particle-containing seeded effluent conduit 30 to

the recycle seeding conduit 22. Particle seeded effluent recycle line 44 is
generally used only during preloading of the CaCO; particles into seeding

vessel 24 when recirculation may be required.
5



typical flow rate through the seedi ng vessel 24 ranges

from about 40 gallons per mnute (gpn) to about 120
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i NNORMAIEOPERATIOSE ri ctive version. [0017] There is
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through line 14. NaOH (or other base) may be added in line 16 to accelerate
the precipitation of CaCOg, if required. The mixture will be mixed by mixer 18
and flow through line 20 and vessel inlet 26.

[0022] The mixture of MEG and freshly precipitated particles (approximately
2-5 micron size) will flow into the seeding vessel 24. The mixture flow will flow
in the direction of the large arrow over the baffle 27 (more than one baffle may
be present), the flow containing mainly MEG and some larger particles due to
the seeding effect of the crystals. This MEG and the larger particles will be
pumped by pump 29 through lines 30 and 34 to the filtration unit 32 (e.g. a
cross-flow filter). In one non-limiting embodiment, the vessel will contain many
filter elements. The mixture will flow inside the element(s) and the permeate
(clean MEG) will flow through the wall(s) of the element(s). The more concen-
trated particles will be recycled back to the seeding vessel 24.
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recycle line 44 fromthe | arge particle-containing

seeded effluent conduit 30 to the recycle seeding
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is generally used only during preloading of the CaC33
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non-limting version. It should be noted that seeding
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t ne l%rllx ure of soFds ar¥d brine will be directed to drain 36.

[0025] In the foregoing specification, the invention has been described with
reference to specific embodiments thereof, and is expected to be effective in
providing methods and apparatus for reclaiming MEG streams more efficiently.
However, it will be evident that various modifications and changes can be made
thereto without departing from the broader scope of the invention as set forth in
the appended claims. Accordingly, the specification is to be regarded in an
illustrative rather than a restrictive sense. For example, the seeding vessel may
be changed or optimized from that illustrated and described, and even though
they were not specifically identified or tried in a particular system, would be
anticipated to be within the scope of this invention. For instance, the use of a
different separation unit other than a microfiltration apparatus would be
expected to find utility and be encompassed by the appended claims. Different
contaminated MEG streams other than those described herein may neverthe-
less be treated and handled in other non-restrictive embodiments of the
invention adapted by one having ordinary skill in the art for those streams.
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be present), the flow containing mainly MEG and sone
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punped by punp 29 through lines 30 and 34 to the
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t r%ﬁség“%%qf itq %'§$TW‘F51 d'BfQO?eéch gy Sopka%e? H‘e@é&??ﬂ@e of
ve§r$g|len%t hoEdioskye perneate (MEG free from

|clea% wll flowout line 40. A portion of the
m[QP%?]e PIWQsES rCORYLISEY” aRd qq%wseﬁr%wq raghgyt the
anglaivfsis @ m*té‘rbﬁstted?@ncludlnébgl%di likfreB@ded that the
recycled flowwill contain more concentrated part i
cles. When the pressure difference of the filtration
unit 32 exceeds a predeter m ned pressure, in one
non-restrictive enbodi nent about 15 psig ( 103 kPa)
due to sone of the solids adhering the filter

el ements, a purging or cleaning operation may be
performed. PURA NG OPERATI ON [ 0024] When pressure

di fference exceeded about 15 psig ( 103 kPa) e.g.,
punp 29 will stop. The filtration unit 32 will be

drai ned through Iine 36 and open (normally cl osed)
filtration unit drain valve 37. During draining, al
lines will be closed with the exception of |ine 36 and
brine feed purge lines 48 and 50 and purge will be
open via normal ly-closed valve 46 and normal ly cl osed
drain valve 37. A clean brine under pressure wll flow
t hrough purge lines 48, 50 and inside the filter

el enent (s) scrubbing the solids fromthe wall (s) of
the filter element(s). The m xture of solids and brine
will be directed to drain 36. [0025] In the foregoing
specification, the invention has been described with
reference to specific enbodi nents thereof, and is
expected to be effective in providing nethods and
apparatus for reclaimng MEG streans nore efficiently.



However, it will be evident that various nodifications
and changes can be nade thereto w thout departing from
wao bwprwader scope of the invention as set f ore¢iI/Usopsier0268

appended cl ai ms. Accordingly, the specification is to

be regarded in an illustrative rather than a
restrictive sense. For exanple, the seeding vessel may
be changed or optinmized fromthat illustrated and

descri bed, and even though ¢glhgmswvere not specifically
identified or tried in a particular system would be
anticipated to be wthin the scope of this invention.
Fownahgtadieed id:he use of a different separation unit
other than a mcrofiltration apparatus would be
expected to find utility and be enconpassed by the

append@dm@haemwen&gfy&@w (MEG CreblaaatibabpParldits CIniRRIFR not
other th ose descrlbed herein may neverthe | ess be

{ | BEHeS SN HEHOUEGS of her mon T eatr i otive

embodi fﬁfﬁe‘dlr@‘vésbél HaVitRY VSaschidRp£Eblidg dpdlR lIR@¥hO@ vessel
ordinary skill in the art S}Er t.hose streans. é/ooz{sg;ure?rom

present i nvEHIFloWhRRYING YPESabINeldG APRRIeR 0 [EGRYPGM

consi st essgnﬁ.mjréyomju.tt he el enents di scl osed and may
be practg ced in the absence of an

d| scl oGftr Irqyolﬂ §n|-e5@rﬁ9[18§p t %ﬁ%pycle outlet and a

"conprises’ p@ﬁne@@@utléﬁ‘ oughout the clains is to
o ol ardhasrdegetiehorgiddtan fisesgelte! vegyeed el on tne
recl amat i on figpgpe ahmsanajorrprl sing not necessarily in
this sequen a see vessel having, a vess
"ol | daeands sefuing St Biecse Pl QR Bralidh St o
vessel i nl ethd mixdgapbaduit.0 receive a mxture froma
m xture conduit; a filtration unit having a feed
inlet, a solids outlet, a recycle outlet and a

pez.meatfheppafdtus 8f dgiadeturefel Icumphsmg adidetied efehh@cycle

I I t he
VeITQ’nSeefrom lfﬁe géedted efPuent condwﬂo?he recycle seedlng conduit.

3. The apparatus of claim 1 or 2 further comprising a mixer in the mixture
conduit upstream from a point where the recycle seeding conduit joins the
mixture conduit.

4. The apparatus of claim 3 further comprising a contaminated MEG feed
line, a carbonate feed line and a base feed line joining at or prior to the mixer.

5. A monoethylene glycol (MEG) reclamation system comprising:
a wet MEG surge drum having a contaminated MEG stream connected
to
the MEG reclamation apparatus of claim 1 at the vessel inlet, in turn
having a permeate line from the permeate outlet connected to
a MEG feed preheater having an effluent line connected to a MEG flash
separator, in turn having a conduit connected to

9



filtration unit; and a recycle seeding conduit from

the recycle outlet of the filtration unit to the
worRoopMt®7condui t. 2. The apparatus of claim 1 PCUF/USRZINS/070268

conprising a seeded effluent recycle line fromthe

seeded effluent conduit to the recycle seeding

conduit. 3. The apparatus of ®daim1 or 2 further

conprising a mxer in the mxture conduit upstream

from a PYEH divdrkien tblamnecycl e seedi ng conduit joins
the m xture conduit. 4. The apparatus of claim3

further conprising a contam nated MEG feed line, a

cag.bonat efrRedof ideriraing aambﬁ&ﬁhﬂ@ﬁél glyeOIEMET)NESEpAing® hot
prior to the mxer. 5. A nonoethylene glycol (MEQ

re’&‘?%ﬁé@rﬂbw @?ﬁe@lH?'&%?rrprl sing: a wet MEG surge drum
havi ng canteNh§ah ramaednd@@aﬁtdoamm@ﬂéaﬂm@%tﬁeani\nuth MrGkali

recl amation ar at us of iml the vessel inlet,

R tarn havTRA g e RAg 1 Bmaid niapeat e

out | et coamrecd e® rmixiie MG reeRIbdIRAIPALRI cA®YhAR R8s to form
effluent i nje%qo)nnect ed to a MEG fl ash separator, in

turn having nduit connected to 9a MEG distillation

col umM.rofiting’hBBédPD 4 SsedifEarisal o8 gowily ARk e arbonate
gl ycol (MEQ, @tsnprl sing not necessarily in this
sequence: cOAt&ESi ng an al kali metal salt-contani nated

{\/EGf st ft%ﬁhﬂm?@a%@e@é&?ﬂﬂuteﬁﬁhﬂh %méwwt \ﬁas@@do@ @St unit;
0 or m Xt ur contactl n ur e

' Oevol Buctamidiia Bkay 5% BRingndies e tiom 56 Altaia ke,
routi ng:r@dnﬁ:nfge@ebcﬂalm@dmlsngamers@ﬁlthé fitra@srodin@nd

al kal i
recyc‘lang a&aP metal carbonate seeds from the filtration unit to the feed.

7. The method of claim 6 further comprising preloading the seeding vessel
with MEG containing alkali metal carbonate particles.

8. The method of claim 6 or 7 further comprising mixing the alkali metal
salt-contaminated MEG stream with the alkali metal carbonate and the base to
give the feed.

9. The method of claim 8 where the alkali metal carbonate particles grow to
an average particle size of at least 10 microns before the seeding effluent
egresses the seeding vessel.

10.  The method of claim 6 or 7 where:
the alkali metal salt comprises calcium chloride;
the alkali metal carbonate comprises sodium carbonate;
the base comprises sodium hydroxide; and
the alkali metal carbonate seeds comprise calcium carbonate seeds.

10



particles; transmtting a seeded effluent fromthe
seeding vessel to a filtration unit; discharging
wW@bdoab179met al car bonate solids fromthe filtraRCDHS2008/070268
unit; producing a reclainmed MEG streamfromthe
filtration unit; and recycling al kali netal carbonate
seeds fromthe filtration uniti to the feed. 7. The
nmet hod of claim6 further conprising preloading the
seefli Ngheafs@bd b blmeE@rQQﬁﬁe’ié fﬂh@ﬂloﬁ'ré‘t@'thro[]@ﬁ eHe seedlng
carbonate ticles . . The nethod f claim 7
£ OfaoREkraCaRo AR I 1) OWE (APRIA 125 Eech per miute]
salt-contam nated MEG streamwi th the al kali netal
carbonate and the base to give the feed. 9. The nethod
of claim8 where the alkali nmetal carbonate particles
grow to an average particle size of at least 10
m crons before the seeding effluent egresses the
seedi ng vessel. 10. The nethod of claim®6 or 7 where:
the alkali netal salt conprises calciumchloride; the
al kali netal carbonate conprises sodi um carbonate; the
base conprises sodi um hydroxi de; and the al kali netal
carbonat e seeds conprise cal ci um carbonate seeds.
1011. The nmethod of claim6 or 7 where the flowrate
t hrough the seedi ng vessel ranges from40 gpmto 120
gpm ( 150 to 455 liters per mnute). 11
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