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DI SCLOSURE 1. Technical Field The technical field relates to a nethod

for treating a highly concentrated waste liquid. 10 2. BACKGROUND Si nce
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of water resources Is an urgent 1ssue. Particularly, 1t I1s an urgent issue

to recycle waste water ﬁb@@ﬁmmelﬁ REEﬂ‘rﬁﬁAﬁﬁDﬁc%méwst or,
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Traditionﬁllédyn va %?%Eﬁﬁ}is perfornmed to concentrate the waste liquid and
reduce the vé‘une 0 e waste |iquid. However, evaporation consunmes |ots
of ene%gy and al so needs additional equipnent and facilities. This
procedure is conplicated and has high costs. 20Further, in the conventional

treatnment and recycling i rhred. Cenerally, a
sl udge dewatering deviceq%ﬁgﬁgthﬁﬁggbgP;h#gﬁ§%%§§ e used for reducing
wat er content of the sludge; alternatively, the sludge is dried by a sludge

dryi ng devi c®edhmidabifieldlr i ed sl udge to be further processed. In the current
met hods for treating waste water, a concentrated waste liquid with high
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is further concentrated Vvia evaporation, an ge 1S buried.

Thus, the-ﬁggventional nmet hods take a long tine, and have high costs for
. Ui, ..

treating % e concentrated waste liquid. 5

10 2. BACKGROUND

Since the climate change and human population growing rapidly, the distribution of
water resources is an urgent issue. Particularly, it is an urgent issue to recycle waste

water from the optoelectronics, semiconductor, petrochemical and steel industries.

Industrial waste water is recovered in multiple stages, and in a concentrated

15 procedure to produce a concentrated waste liquid containing a high concentration of
salts. Traditionally, evaporation is performed to concentrate the waste liquid and reduce

the volume of the waste liquid. However, evaporation consumes lots of energy and also

needs additional equipment and facilities. This procedure is complicated and has high

COsts,

20 Further, in the conventional treatment and recycling of waste water, sludge is formed.
Generally, a sludge dewatering device and a sludge drying device are used for reducing
water content of the sludge; alternatively, the sludge is dried by a sludge drying device

to form dried sludge to be further processed.

In the current methods for treating waste water, a concentrated waste liquid with
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SUMVARY One enbodi nent of the invention provides a nethod for treating a
concentrated waste liquid having a high salt concentration. The nethod

i ncludes the steps of mxing a sludge cake and the concentrated waste
liquid to forma sludge m xture containing the 10salt, and dewatering the
sludge m xture to forma dried sludge, I n one enbodi ment of the

i nvent i on, highecotesmatetipe dfsfalisigad cakteed shudpx et Wrmedathsoribervasts Bavidast e
liquid having a high salt concentration, and then heated via evaporation to
forma dri @d’t%slt wagesntatedh viah avapohasiosalandi thet Hged shedsst rsabodedva$ives, | thqui d
stays in the dried sludge. 15BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1
is a flow chettichbmiethgds hie adtrpdné, and hreabighgosts foneetitg tieednewastied! i qui d
having a high salt concentration according to the present invention.

DETAI LED DE&IRIETHON In the foll ow ng detail ed description, for purposes of
expl anati on, nunerous specific 20 details are set forth in order to provide
a nore.thorough understandi ng of the disclosed enbodi nents. It wll be
apparent, however, that one or nore enbodi ments may be practiced w thout

t hese specific details. In other instances, well-known structures and

devi ces are shown schematically in S/MMARY sinplify the draw ng.

I n one enbodi nent of the invention, the nethod for treating a concentrated

waste 2511 qul Bavhathedr bk 9he %%Jehti&?[b?&!i‘&e%aé in‘?é%hé#‘%#ﬁ@a?ﬁ%“? Bh&REaRH

m xi ng a sludge cake and the concentrated waste |[iquid having the high

dewat or 1 ng theoa bR R R U RE O 40P P ONER A0S e e miBee o
the or esenbalMEN ANy LS. SRIGENELA R 1545l L WIdlchanis: LoRLEH. Aes

conduct i vi he"range © cm corin eran about

30 to, 180 nsS or 1R t range of .about, .50 tq 160 nS/cm The

conceh rafagtda{}\(/g‘g%at?ﬁl%ﬁha SH‘@@? Hlé’&gr%tf)dtﬁmégfipe%%{ﬁg%%t rati on may be, but not
limted to, an organic concentrated waste |iquid, an inorganic concentrated
wast e | i qui dnamesenclordiingat 0Othet insemioh; thvh dewataret hdudgegeakiecis coxeénritlated
waste liquid includes at |east an organic conponent selected fromthe group
consi st i ngprekntaatél) dvtarbmid hamingl aohigh, st kehomeatiom atdehgydécated wei d, an
ester and a 10 phenol; and the inorganic concentrated waste |iquid includes
at | east enpbraoingasiforns angrivdesitdgee ket get theosnlit inethgroongentatedi wistatqold a
calciumsalt, a sodiumsalt, a magnesiumsalt, an alum numsalt and an
amoni um saddtin the ddddGludgeshows a procedure for treating a concentrated
waste liquid having a high salt concentration. The dewatered sludge cake 12

is mxed with a concen AUl i hi gh salt
conceﬁfr ation to form ?@%@WF@@%@F%@WJ%Q salt. In this
enbodi nent, the sludge cake nay be obtained froma waste water treatnent
pl ant, and $Gdges ealkev thathabowmpgaboutct!dsl foo t8QAting %o whcamitatad WsstelGasitler ed
by a sludge dewatering machine 11 to formthe sludge cake 12. Generally,

t he wat er having £highahlt chiceatratitgeaccadding 1 thapichent imrrgdoef about 55 to 80 wt %
and preferably in the range of about 60

DETAILED DESCRIPTION

In the following detailed description, for purposes of explanation, numerous specific

20 details are set forth in order to provide a more thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more embodiments may be
practiced without these specific details. In other instances, well-known structures and

devices are shown schematically in order to simplify the drawing.

In one embodiment of the invention, the method for treating a concentrated waste

25  liquid having a high salt concentration includes the steps of mixing a sludge cake and the
2



20 to 70 wt% The sludge cake may be, but not limted to, an organic sludge
cake, an inorganic sludge cake or a conbination thereof, wherein the
organi ¢ sludge cake may be a biol ogical waste sludge including at |east an
organi ¢ conponent selected fromthe group consisting of a mcrobial cell, a
protein, a hydrocarbon, an al cohol, a ketone, an al dehyde, an acid, an

est er andcangehented waatrediduid haviog g]amhrghcakecomay}tmoa te Hemsi @eﬂlu@SSmM@gé

i ncluding at | east an inorganic conponent selected fromthe group

consi st i ngomthinagcthk Galimsbléwatarigp thewludpal mixtarenadgoes iaudnishsltdgeann ainam num
salt and an iron salt. I n anot her enbodi nent of the present invention,
t he sl udgembakigeands tie prosit datdntibedtheasihecttiagpd daktaviqagl ki bé teatetl has
concentration nay be mxed in a proper ratio according to the conponents or

wat er contemtucO¥ity hethslrigige edbeut BRI Mf/cni,he is idgagei xbatéOits 18Or med
in a weight ratio of the sludge cake to the concentrated waste liquid, in

the rangemsSicRf ordBAM rah@e 61 bkl 80 % 160 miSierh NEhd @h@entBftedpaud liddldhating10: 3.
If the sludge m xture has too high a water content, it would be very

difficult a%%h%%bﬁéenhﬁﬁo&hﬁggg Bt Rb Ul Rited e aﬂ‘@%g%hlc%ﬂé@ﬂhteﬁfwds&alcﬁhdldge
nmixture is in the range of about 89 to 92 W% or in the range of about 90

to 91 wt%, QI?OI‘E% Ig%oﬁ@éﬁ%te@fw%@ﬂﬁmﬁgort@c&gbi‘i\fa?{%n Ager8dYOWhetdh keGorghnici n one

enbodi ment o e present invention, the sludge cake 12 10 and the

t | dt
concent I aLGRAAILE wab@HloflidAcNad Ao i SaigkbnBoRGE BliEald ROmane efuged t 0

ge m xture salt, and then the sludge m xture

14 is dem@{)x%qs&qg IEB?d ?&a eagea‘f&rhgf' t(SHaeC Qh@l aa%gde SHCRid Qﬁtes{epﬁxﬁ%l tin

t he concen urd stays |n ried slu Thus, the
d
ST SR A S, TR e Sk

invention, the s tur havi ng, t he,.sal tere tg form
a dried sF%B%“en ﬁ%?ta?g éomh St ¥ ﬁ’ﬁpl S nps)lgtrl roﬁe%%agwtsgﬁbgr%bﬁa%aghgl ng
from about 100.t a teggerature ragglng from about 150 to 250C,

or at at ?%Wﬁﬁé?ﬂﬁﬁBFW3%ﬂﬁﬂﬁa BETIH to dewater the sludge

m xture, and so as to forma dried sludge. Cenerally, the dried sludge
formed in tHEGebishowsantroatiutehfer peatsend convertnsted waktadiguidvatvéng & drghesalt 20
which is less than 40 wt% or less than 30 wt% and nore preferably | ess
than 20 wW:Sncemmiradi. Mbetdeshtered suddeudige 1@dk eniked gathi accailcadyesd wastediqumnt ent :
87 wt% was obtained via a dewatering nmachine in an optoel ectronics plant,

and the comntaningal kighwakicentdnbufich tafbrmga slulipg misald 14 ooaeiningathi calt(
m xture of an organic waste liquid and an inorganic waste |iquid,

25conduct i tmbodigh ot/ tBEkluIRS cAdet @ ed obfaBdafiorapt ealte atata@niaanaitadint, The
sl udge cake and the concentrated waste liquid were m xed to forma sl udge

m xture hayd REidBO k&O10f hai@l @bodngs @& SbudEs dff whir &s dawagddly ut Sudde
wat er, respectively. The sludge m xture was dried by a high perfornmance

t wo- st aged@dvat@ﬂﬁ% q{a‘cﬁirne (1B b 1R50Qge dh@ 12 TteneRNE thi onBeratishtdniof tigsul t s
are shown as fol
sludge cake is in the range of about 55 to 80 wt%, and preferably in the range of about 60
20 to 70 wt%. The sludge cake may be, but not limited to, an organic sludge cake, an
inorganic sludge cake or a combination thereof, wherein the organic sludge cake may be
a biological waste sludge including at least an organic component selected from the
group consisting of a microbial cell, a protein, a hydrocarbon, an alcohol, a ketone, an
aldehyde, an acid, an ester and a phenol; and the inorganic cake may be a chemical
25 sludge including at least an inorganic component selected from the group consisting of a

calcium salt, a sodium salt, a magnesium salt, an aluminum salt and an iron salt.
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(1) Preparation of the sludge m xture having 90 wt % of water: 10 kg of the
sl udge 5cake and 3 kg of the concentrated waste liquid were m xed at 230C,
and the conveying rate of introducing the sludge cake and the concentrated
waste liquid was 90 cni mn. (2) Preparation of the sludge m xture having
91 wt % of water: 10 kg of the sludge cake and 4.5 kg of the concentrated
wast e |i qui dnwaosthenindestiment2306; prasaht frtvenitan vieysladpercakeaof the cbnadtreiedg t he
slud e cake and the concentrated waste liciuid was 90 cmim n. Water content
bef or e t estasteWq¥d haddiehigh Gplt eiceafritem rhay $t ageedlinyd popémta¥id abddrdingdont ent

after 2"d stage drying (W% Water
the components or water content of the sludge cake. Generally, the sludge mixture 1s
formed in a weight ratio of the sludge cake to the concentrated waste liquid, in the range
5 of about 10:6 to 10:3, or in the range of about 10:4 to 10:3. If the sludge mixture has too
high a water content, it would be very difficult to dewater the sludge mixture. The water

content of the sludge mixture is in the range of about 89 to 92 wt%, or in the range of

about 90 to 91 wt%, or in the range of about §9 to 90 wt%.

As shown in FIG. 1, in one embodiment of the present invention, the sludge cake 12

10 and the concentrated waste liquid 13 having a high salt concentration are mixed to form
the sludge mixture 14 containing the salt, and then the sludge mixture 14 is dewatered by

the sludge dewatering machine 15, such that the salt in the concentrated waste liquid
stays in dried sludge 16. Thus, the concentrated waste liquid is treated, and meanwhile,

the sludge is dried and has a smaller volume. In another embodiment of the present

15 invention, the sludge mixture having the salt is dewatered by heat to form a dried sludge.
Generally, heating is performed at a temperature ranging from about 100 to 250°C, or at a
temperature ranging from about 150 to 250°C, or at a temperature ranging from about

200 to 250°C, to dewater the sludge mixture, and so as to form a dried sludge. Generally,

the dried sludge formed in the embodiment of the present invention has a water content

20 which is less than 40 wt%, or less than 30 wt%, and more preferably less than 20 wt%.
Embodiment(s)

A sludge cake (organic sludge, water content: 87 wt%) was obtained via a dewatering
machine in an optoelectronics plant, and the concentrated waste liquid having a high salt
concentration (a mixture of an organic waste liquid and an inorganic waste liquid,

25 conductivity: 38 mS/cm) was obtained from an optoelectronics plant. The sludge cake

and the concentrated waste liquid were mixed to form a sludge mixture having 90 wt% of
4



Operation tenperatur eCC ) Wight before test (kg) Wight of renoved water
(kg) Conveying rate (cnimn) renmoval rate (%

water and a sludge mixture having 91 wt% of water, respectively. The sludge mixture
was dried by a high performance two-stage sludge drier (Hyper X 0500). The test
conditions and the results are shown as follows:
(1) Preparation of the sludge mixture having 90 wt% of water: 10 kg of the sludge
5  cake and 3 kg of the concentrated waste liquid were mixed at 230°C, and the conveying
rate of introducing the sludge cake and the concentrated waste liquid was 90 cm/min.
(2) Preparation of the sludge mixture having 91 wt% of water: 10 kg of the sludge
cake and 4.5 kg of the concentrated waste liquid were mixed at 230°C, and the conveying

rate of infroducing the sludge cake and the concentrated waste liquid was 90 cm/min.

Water Water

Water content | content
Water |Operation| Weight | Weight of | Conveying
content | after 1% | after 2™
removal |temperatur|before test| removed rate
before test| stage stage :
rate (%) |e (C)| (kg) [|water(kg)| (cm/min)
(wt%) drying drying

{(wt%) (wt%)

90 50.7 1.6 97 230 13.0 11.7 90

91 57.9 2.5 98 230 14.5 13.0 90

10

In this embodiment, the sludge cake and the concentrated waste liquid were mixed to
form a sludge mixture having 90 wt% of water and a sludge mixture having 91 wt% of
water, respectively. After the first drying stage, the water content of the sludge mixture
was in the range of 50 to 60% wt%, and after the second drying stage, the water content

15 of the sludge mixture was in the range of 1.5 to 2.5wt%. Accordingly, water removal rate
was more than 97 wt%. The water in the sludge mixture was effectively removed to form
a dried sludge, and the salt in the concentrated waste liquid remained in the dried sludge

for further treatment.



90 50.7 1.6 97 230 13.0 11.7 90 91 57.9 2.5 98 230

10

In comparison with the prior art, whereby salts reduction in a concentrated waste
liquid is achieved by means of an evaporation-based concentration device, the
embodiments of the present invention show that a dewatered sludge cake is mixed with a
concentrated waste liquid having a high salt concentration, so as to save space for

equipment and facilities, thereby simplifying the procedure and reducing costs.

It will be apparent to those skilled in the art that various modifications and variations
can be made to the disclosed embodiments. It is intended that the specification and
examples be considered as exemplary only, with the true scope of the disclosure being

indicated by the following claims and their equivalents.



14.5 13.0 90 10 In this enbodi nent, the sludge cake and the
concentrated waste liquid were mxed to forma sludge m xture having 90 wt %
of water and a sludge m xture having 91 wt % of water, respectively. After
the first drying stage, the water content of the sludge m xture was in the
range of 50 to 60% w % and after the second drying stage, the water
content 15 of the sludge m xture wa 'lee range of 1.5 to 2.5wmt %

Accordi ngly, water renoval rate was re than 97 wt% The water in the

sl udge mi xture was effectively renoved to forma dried sludge, and the salt
in the concentmahed fomsteetitd quicohaeatrated eldguid havingdpi bigh ssalid §engepiraiihb t her
treat nent. In conparison with the prior art, whereby salts reduction in
a concent gahpikim@siestdpkgfii d i s achi eved by nmeans of an evaporati on-based
concentration device, the enbodi nents of the present invention show that a

dewat ered sl udge cake is,m xed, W r t &1t ddtbsrdaniteg a
hi gh salt c8hKe f’rsilftfgt?nc,akggnggh% 8&&3’@%&%@3@2@ 1(Eijlér\’?%eg%’ﬁpment and facilities,
t hereby sinplifying the procedure,.a reduci ng costs. It will be

appar e%t f%g’t‘?ﬂé‘égeg@}xlullrg aYRE esag’r%h%t hat various nodifications and
variations can be nmade to the disclosed enbodinents. It is intended that

t he speci f i ¢atita@inghe sledganpiasrchevinglss shértedoasa diehPbdgy only, with the
true scope of the disclosure being indicated by the follow ng clainms and

their equiv le?x%te%ﬁogﬁ?claa%'?‘l WRerkin, £\ et Dot OF i Rkt Dok s GO MR geRis

liquid ha S toncentration, conprising the steps of:

m xi ng a sl cake and the concentrated |iquid having high salt
concent raﬁtdgﬂgﬁg‘%r m a sludge m xture having the salt; and

3. The method of claim 1, wherein the concentrated waste liquid has conductivity in the

10 range of 10 to 200 mS/cm.

4. The method of claim 1, wherein the sludge cake and the concentrated waste liquid are

mixed in a weight ratio in the range of 10:6 to 10:3, to form the studge mixture.

5. The method of claim 1, wherein the water content of the sludge mixture is less than 92

wt%.

15 6. The method of claim 1, wherein the water content of the dried sludge is less than 40

wt%.

7. The method of claim 1, wherein the dried sludge is an organic sludge including at least
an organic component selected from the group consisting of a microbial cell, a protein, a

hydrocarbon, an alcohol, a ketone, an aldehyde, an acid, an ester and a phenol.

20 & The method of claim 1, wherein the dried sludge is an inorganic sludge including at
least an inorganic component selected from the group consisting of a calcium salt, a

sodium salt, a magnesium salt, an aluminum salt and an iron salt.

9. The method of claim 1, wherein the concentrated waste liquid is an organic waste
liquid including at least an organic component selected from the group consisting of a

7



dewatering the sludge m xture having the salt to forma dried sludge. 2.
The nmethod of claim1l, wherein a water content of the sludge cake is in the
range of 50 wt%to 90 wmt % 3. The method of claim1l1, wherein the
concentrated waste liquid has conductivity in the 10 range of 10 to 200
nS/cm 4. The nmethod of claim1, wherein the sludge cake and the

concent r ahgttovasdig ahialpohd, aketond, xedldehyde, weighf arr atdrand a phérelr ange of 10: 6
to 10:3, to forn1the sl udge m xture. 5. The nmethod of claim 1, wherein the

eTaim ion&ﬁ% AT o s, Thftet] ol bpr RGP R et BRreabiCwIRE DO O
7. Th wh h d
i ncl ugl rrIS Igltn g‘ﬁ“&ﬁ%ﬂﬁeﬁql lgér%%ﬂﬁ%ﬂ%ﬁ?ﬁ%l Isgg%tgg%g P{ o?ﬁet OLR)r %glg%ﬁc%hglgg? ing

2l denyd, & h%'awca% o uBidh At siionth o ogmiR AR ot bR,

wherei n the drled sludge is an inorganic sludge including at |east an

i norgasni ¢ conponent selected fromthe group consisting of a calciumsalt, a
sodiumsalt, a magnesiumsalt, an alumnumsalt and an iron salt. 9. The
met hod of claim 11, wherein the concentrated waste liquid is an organic
waste liquid including at | east an organi c conponent selected fromthe
group consisting of a hydrocarbon, an al cohol, a ketone, an al dehyde, an
acid, an ester and a phenol. 10. The nethod of claim 1, wherein the
concentrated waste liquid is an inorganic waste liquid including at |east
an i norgani c conponent selected fromthe group consisting of a cal cium
salt, a sodiumsalt, a nagnesiumsalt, an alum num salt and an amoni um
salt.



