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[0004] Many MEG recl amation projects involve the
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such as calciumchloride (Cad 2) fromthe contan nated
MEG stream |n sone reclamatidn efforts, the salts are
converted to carbonates which may be renoved as

[rﬁgﬁﬁ/ pi I\Vléﬁf ﬁ‘l EEG;rrééléH'Ja%bﬁ %Jaﬁéfsr lﬁ%lv@ thé& %\’r‘l@@él' Sttebuction of

used 1 ncl centrif i at omaceous

alkaline ¢ath) mataksaltsissichasicaleipar ehiptde 8@&(&@) fiormthe

VA S ki a8 e
amvertatis casiehatey whiah mbgtbecrenhalezibas preciptated paetlaxkates.
GRred: aremeRRalrepRbabEt o MRt oS,
dl%’\‘ﬂ—degﬂs[é&@@@ EY¥piratios aRd %\éPQ?éiron' tanké Wlth relatively long

non-restrictive orm an exenpl a }/ MEG recl anmati on
rgtgndicattimes (ag. onéhe aederof JBdpUEG).vessel with a vessel

e

douid eppily eimsvd saltshand/oncatdeates fromtMEG sineami twith greater

%ﬂv_i ng g}feed inlet, a solids outlet, a recycle outlet
gleacy HeakResali et . Also included in the appar at us

is a seeded effluent conduit fromthe vessel outlet to

the feed inlet on the filtration unit, as well as a

recycl e condui BRIEbBSYMMARYRF d HiiN¥ENJHONhe

10RB6T, o, Tiete 15" blovided 6 oM it fesTHH orm i Bbmbllry MEG
rr?}(dnaﬁﬂ;dmaé%p:ﬁtw thiat mcMBéstC aho gitazdmglvteggel l\\ggngaessekgnmh and a
\as<al Rt woek e assanrietis d0aPiae Teaug Ao Mo 2
hﬁﬁﬂﬂeacdﬁdﬁtu"l'ﬁe appardtly FlvtiSerB¥IuBEs %Oﬁlirﬂﬁér?dniﬂt\"hbbmg a feed

recycled al kaline earth netal carbonate seeds to form
inletea QOIIdIEh@UﬁlQiea reeyale gutiet and a pesweatgoviteisAlsoripeluded in the

R B i et Rl 0 TSttt e ed inket

o]y a'fesﬂltratled uhitpas wetl ascz deoyglevemrshlit fromahéiretycle oatlet of the
@Frlﬁ 20 ne )arth C{a'!a carbonate solids are

gt P fo thOMPEHE $9M94 %t i on unit. A relatively
[006YR Wﬁ%d@%ﬁﬁdrﬁ%@th&u@%ﬂﬁﬁé fHepand ﬁl%vfdéd 4 PAdtRBd for

unit. Alkaline earth netal car bonat e seeds are
|:@Mﬁ<3)matmclﬂdes contasting antalkalinerrarthomgtal sait-

it Gl i akgl o Bonste and o caed
&i&oele@oc)rte for:md mhmtmnen ghemhixtlireenay bé ddm@oted witherecycled
par.ar us ereln.

Eglﬁgaﬁﬁa@ﬁ garppRate Oog‘glj{nl tﬁgﬁ;b‘pgﬁeed is routed to a

seddifg Vasdefor gmvmgs am@hné @afthidhétaP balioPRes bhARles2Pdseeded
as such, sone ortant parts_of the invention

q@yeaboferg@gglydaggp p@mc as| nggrtangmn@ed from the seeding vessel to a
filtration unit. Alkaline earth metal carbonate solids are discharged from the

filtration unit. A relatively reclaimed MEG stream is produced from the filtration
unit. Alkaline earth metal carbonate seeds are recycled from the filtration unit to
the feed.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0010] In a MEG
recl amati on systens, sodium carbonate (Na2C33) is
injected into a MEG stream contai ning an al kal i ne
earth nmetal salt such as caldumchloride (CaC 2) to
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carbonate (Na2CO3) via line 14 and a base, in one
non-restrictive version an al kali netal hydroxi de such
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as an accelerator to enhance the precipitation
process. These conponents may be optionally mxed in



[0015] To m xture stream 20 is added recycl e seeding
stream fromconduit 22, which as will be explained is
an effluent fromthe seeding vessel 24 or a seeded
ef fl uent of CaCO3 particles t4 provide seeds for
building relatively larger particles or crystals in
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recycle line 44 fromthe | arge particl e-containing
seeded effluent conduit 30 to 6 the recycle seeding
conduit 22. Particle seeded effluent recycle line 44
is generally used only during preloading of the CaC33
particles into seeding vessel 24 when recircul ation
may be required.



[0018] In the particular enbodinent illustrated, the
reacti on may be schematically outlined as: Cad 2 +
NaCO3 CaCO3?+ 2NaCl base = NaOH1l' [0019] One
non-limting enbodi ment of thg process for reclaimng
MEG i nvol ves the foll ow ng operati ons. CACO3 CRYSTAL
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requi red. The m xture will be m xed by m xer 18 and
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described below, permeate outlet 38 egresses relatively pure MEG (permeate)
stream 40, where recycle seeding conduit 22 exits recycle outlet 42 provides a
recycled seeded effiuent of CaCO; seeds back to mixture in conduit 20 as
previously described. In one non-restrictive embodiment, the size of the
particles in the seeded effluent exiting outlet 42 is about 20 microns or higher.
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



7 cross-flow filter). In one non-limting enbodi nent,
the vessel will contain many filter elenents. The
mxture will flow inside the elenment(s) and the
pernmeate (clean MEG will fldv through the wall(s) of
the elenment(s). The nore concentrated particles wll
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filter elenments, a purging or cleaning operation may
be per f or reCaCAREBIACDOPERATH-ON-TO8ZHC O er2ZNaGssur e
di fference exceeded about Rl (103 kPa) e.g., punp
29 wll stop. The fiItratF%sg %dth 32 v%ill be drai ned
through Iine 36 and open (normally closed) filtration
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valve 37. A clean brine under pressure will flow
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restrictive sense. For exanple, the seeding vessel nay
be changed or optimzed fromthat illustrated and
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thesudh i s eNaORe(crothéf base) Bnay be added in line 16 to accelerate
the precipitation of CaCOs3, 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



di fferent separation unit other than a mcrofiltration
appar atus woul d be expected to find utility and be
enconpassed by the appended clainms. Different

cont am nated MEG streans othef than those descri bed
herein may neverthel ess be treated and handled in
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having a feed inlet, a solids outlet, a recycl e outl et

dyRitaseae i e selids @dhenng the filter elements, a puirging or cleaning
operation may be performed.

PURGING OPERATION

[0024] When pressure difference exceeded about 15 psig (103 kPa) e.g.,
pump 29 will stop. The filtration unit 32 will be drained through line 36 and open
(normally closed) filtration unit drain valve 37. During draining, all lines will be
closed with the exception of line 36 and brine feed purge lines 48 and 80 and
purge will be open via normally-closed valve 46 and normally closed drain valve
37. A clean brine under pressure will flow through purge lines 48, 50 and inside
the filter element(s) scrubbing the solids from the wall(s) of the filter element(s).
The mixture of solids and 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



a seeded effluent conduit fromthe vessel outlet to
the feed inlet on the filtration unit; and a recycle
seeding conduit fromthe recycle outlet of the
filtration unit to the m xtur® conduit. 2. The
apparatus of claim1 further conprising a seeded
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separator, in turn having a conduit connected to 10 a
MEG distillation colum. 6. A nethod for reclaimng a
nonoet hyl ene gl ycol (MEG, conprising not necessarily
in this sequence: contacting @an al kaline earth netal
sal t-contam nated MEG streamw th an al kali net al
carbonate and a base to foppagu@ xture; contacting the

m xture with recycled alkaline earth netal carbonate
seeds to forma feed;

What is claimed is:

1. A monoethylene glycol (MEG) reclamation apparatus comprising not
necessarily in this sequence:
a seeding vessel having a vessel inlet, a solids drain line and a vessel
outlet, where the vessel inlet is adapted to receive a mixture from
a mixture conduit;
a filtration unit having a feed inlet, a solids outlet, a recycle outlet and a
permeate outlet;
a seeded effluent conduit from the vessel outlet to the feed inlet on the
filtration unit; and
a recycle seeding conduit from the recycle outlet of the filtration unit to
the mixture conduit.

2. The apparatus of claim 1 further comprising a seeded effluent recycle
line from the seeded effluent conduit to the recycle seeding 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 furn
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



routing the feed to a seeding vessel for grow ng

al kaline earth netal carbonate particles; transmtting
a seeded effluent fromthe seeding vessel to a
filtration unit; discharging18l kaline earth netal
carbonate solids fromthe filtration unit; producing a

reclaé} "?ﬁé@@gﬁjﬁ{ mthe filtration unit; and
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recyc ine earth netal carbonate seeds from
the filtration unit to the feed. 7. The nethod of
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and  transmitting a seeded effluent from the seeding vessel to a filtration unit;
discharging alkaline earth metal carbonate solids from the filtration unit;
producing a reclaimed MEG stream from the filtration unit; and
recycling alkaline earth 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 alkaline earth metal carbonate particles.

8. The method of claim 6 or 7 further comprising mixing the alkaline earth
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 alkaline earth 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 alkaline earth metal salt comprises calcium chloride;
the alkali metal carbonate comprises sodium carbonate;
the base comprises sodium hydroxide; and
the alkaline earth metal carbonate seeds comprise calcium carbonate

seeds.



the al kaline earth netal carbonate seeds conprise
cal cium carbonate seeds. 11 11. The nethod of claim§6
or 7 where the flow rate through the seedi ng vessel

ranges from40 gpmto 120 gpmM (150 to 455 liters per
m nute).

11.  The method of claim 6 or 7 where the flow rate through the seeding
vessel ranges from 40 gpm to 120 gpm (150 to 455 liters per minute).



