
11111111111111111111111111111111111 *159159*  An Amine Solution for
Capturing and Absorbing Carbon Dioxide and a Method , for Capturing and
Absorbing Carbon Dioxide in 'Gas , - .Field of the Invention The present
invention pertains to the technical field of capturing carbon dioxide in :
gas, and relates to an amine solution for capturing and absorbing carbon
dioxide and a method for capturing and absorbing carbon dioxide in gas -,
Background of the InVention, - 10The enormousemission of CO, results in
global warming:intensification ofthe -..;..-... greenhouse effect and
frequent occurrence of extreme Weathers. The -Countries in the - world are
all paying, increaSirigr'attention'to-the- control of carbon, dioxide
emissiOn.. - Following the conclusion of the Kyoto Protocol and the
Conyention:.dfUlObal Summit in Copenhagen, all countries have attached more
importance to the Research ,  15and Development and industrialization Of
carbon dioxide emission reduction technology.    November 26. 2009:
Chinese.government,officialry released the conftrol target of greenhouse
gas -emission by 2620 by.2020: the emission of unit GPI) shall decrease by
40%-45% Over 2005. - This indicates that the capture and utilization
technology of  carbon dioxide is a matter with extreme significance to the
society and environment and - 



- 20has a very broad application prospect. The CO) emitted from the
combustion Of fossil fuel *accounts for about 80%- of the ,- total emission
amount. The flue gas 'generated by fossil fuel-fired power plants is a
1111111111111111111111111111111111    lasting, stable and concentrated
emission source of CO, and the amount of CO, emitted : ... - .. by them
accounts for 30% of the total emission amount. It is predicted that by
2050,-  ...." about 20-40% of CO,- ernissioi-Caenerated fossil fuel in the
world is technically suitable: ,_ ... for capture, including 30-60% Of CO)
emission from coal-fired power .-plants and 30-40% of CO, emission from
other industries Therefore, realizing Mass capture of  - - CO2 in the flue
gas Of coal--firedpoer plants Willbecoine a Major:vvay to-redtiee:  ,--
emission of 'greenhouse gas and is one of the Methods With great potential
to cope with global climate changes. .- - -  The process of the membrane
absorption method Combines the selectivity of the .- 



... 10chemical absorption method and the compactness of membrane separation
method. .' I is a rather promising CO, capture process.' The membrane
absorption Method may overcome the shortcoming of conventional gas-liquid
contact equipment and raise -- carbon dioxide
capture.effieiency:and'meanhile'may.use the alkanolamines with desirable
absorption and regeneration and high degradability:-such as
monoethariolariiine.A.ndINILM-eiliVIdiethanOlamine to areatly reduce the
energy,. ,- , ...  - consumption in the capture process The gas treated in
the membrane absorption:  .-.., .,  --- -: -Method does not directlycOntaci
the absorption scilution. . The two fluids flow on the _ --. two sides of
the membrane respeCtivelV. The membrane per Se has not selectivity to ._..
..- ....:.. - .-:..,-  gas and only plays a-role of isolating the ads from
the absorption solntiori. The 20',- ' miCropores.ori the membrane may allow
the separated gas molecules on one side of the membrane to Pass through
the' rnieibp. Ores and yeaCh to the other side of the Membrane :under
certain pressure. , -Throuah-SelectiVe.absorption Of the absorption
solution on the -,." other side of the 'membrane.the:ptirpdse of separating
a certain coniponent.inithe.,asis realized. -   The gas contacts the
'absorption solution through...the rnicropores of the hollow fiber 



- membrane the CO') in which quickly reacts with the absorption Solution to
realize capture and absorption of CO2. When the membrane contactor is Used
to capture and absorb CO2, the gas passes by one side of the holloW fiber
membrane module; while the -  ,, absorption solution passes by the
other.Side.of the membrane module, and the two fluids , _ contact
reversely. Gas iS diffused throtigh.the micropores. of the membrane frotn
the gaseous phase to the membrane-liquid interface. _ The CO) in the gas
reacts with the absorption sOlution As a fesult, the concentration of CO,
.on the membrane-liquid interface is close to zero Under the drive d'a
concentration difference; CO'2 is diffused continuously to the side
ofabsorption solution, and reacts with the _  -! absorption solution so as
to realize capture and absorption of CO,. Other components ' (such as Ni
and GO in the gas have a very low solubility in the absorptiOn Solution and
can not reacts with the absorption solution, so there is no drive of a
coricentration  -- , difference to make them go through the micrOporous
Membrane, as a result the other components are kept in the feed gas. ; It
is foundin the research proeess thafin the-existing method for absorbing
carbon : dioxide in the gas by the membrane absorption method, the
absorption ratio and _.  - absorption velocity:of carbon dioxide for the
absorption Solution and the handling capacity for the equipment need to be
imprOVed.- _ : Sumniari? Of the Invention  absorbing . carbon dioxide anda
Method fOrcapturing.and-absorbing carbon dioxide in 



' , _. The.present-inVentiOn proVicles an amine solution for capturing and
absorbing ;carbon "dioxide.4hichcOmpriSes a MoriOethandlamilie.and
at-leat.one first activator.    'OH and-Nrhydroxyethyl-ethylenecilarnine.
content:of' mtinOethanolathine IS in ajratiiefof 5410% b
iVeiglifarid_the'total.content.o ... :the:nrst-ctiVators iS.in-arange.of
51:0% ._. The solvent ofamine SOltition aceofding,to the present
inventiOn,inav be a ' , .. - - - _ ..... .conventional selection. - In
consideration of environmental protection, the preferre :,.....
_....,..,".. - , , . .. ...  solvent of the amine solution-is-water. The
content of the solvent in the amine siplutioii ma e.a'COnventional
Selection in the art: T. -Usually: hased`Oh.the total amount of the
-arnine.solirtion. the content Of the solvent ma.V be in 'a rarie`:0150.;
90% by weight-, _      The amine solution according to the present
invention may optionally containother common activator as a second
activator For exaMple, the Second activator may be at least one selected
from the group Consisting of diethanolarnine.  ,
2-amino-2-methylj1-propanOl, PiPerazine and piperidine: Based on the total
amount of . 



-. the amine Solution, the content of the second activator may be in a
range of 1-8% by -. . weigrit. The amine solution according, to the present
invention can not only obtain .a higher _ : absorption ratio of carbon
:diOxide but_also'achieve_a.higher absorption' veleCity of. .. Carbon
dioxide. : Therefore the amine solution of the present application is
particularly : 10applicable to the occasion-y,,,here the membrane
absorption method is used capture . -- ,.. ' and absorb carbon dioxide in
gas. The present invention further. proVideS-,a7 method for capturing and
absorbing carbon " . dioxide in gas,.which.useS an amine Solution as
absorption' solution thrOngh,a : hydrophobic hollow fiber, module to
capture and absorb carbon dioxide in gas amine solution absorbed with
carbon dioxide is regenerated in a desorber, and regenerated - amine
'sOlirtion is circulailyilSed as the absorption solution t the method
comprises the , following Steps: (1) a flow of gas to be treated passes
thrOueh.a system for dust-removing and cooling-:,
and.eriterS'inbe.paSs..dr.shell pa.'.sssoi..the hydrophobic hollow fiber
membrane , ., 2module via a compressor or an air blower and subsequently
via a OS flow controls :system: 



, a flow of amine solution - passes throughd-filfratiOn system and
a.xoolinia,:system SneeessiVe vand is,pifinpedrintOlbepaSS:.br Shell
pasQfthe hthkhObic.5hoilbv '- fiber nieriibrane module via a flow
regulating Systein: .,. the floW'of-as to be :treated and the-flow.of amine
solution are on inner side an , _., outer side of the hydrophobic hollow
fiber membrane respectivel:y so as not to 'directly contact
each.other:earhon-diokide'in the:flOWOf the gas totreated - passes through
the:Stirfa0.rnierOPOreS of the-hydrOPhobiC:holloW fiber -Membrane .-
td,reacts-with:amine-in the flow of amine solutiori,-8, a
result:'thercarbon dioxide in'the-floW of the
2aS:to-,be-treated--iS'Ptured'aiiCI-abscirbed..wherein by Lis-9, as
frow-rulatin:sy.Stein. a ga-S.',OrgSdre control and arnine,sOlntion.flo)k
tegu ating system and an;arnine so u ion.pressure regu a ina,,sys em.
afpressure, difference in a range Of 0.05-6.:23.MP'a-iMairitairiedstief\-;
veen the TIOW of gas to treated and the flow of amine solution to realize
absorption an a-floW of airline solution-abSorbed.With carbon dioxide is
output from the- " 5:. hydrophobic hollow fiber metribrane:module..ihe flow
of amine solution 'absorbed  with,Carbon dioXide2pa-sses.througli:a
ean-rich liquid heat exchanger to recover :energy. andstheifenterS
a-de.Siii-bef,:from'the top Of the des6iter_to-re2erierate.AfieWith a
.stearn'-bOiline unit for heating at:The:bottdin.,a---floW o - wherein..
the.'amine.sohltion'is.,the aminer sOltitiomptd'yided7liy, the
present,invention. - ccOrdiiigto'the MetliOd:prOvidedlly'the.Present
inVeritieh.,the'flow of 2as.t6:be-.. treated and the flow of amine solution
are On the inner side and the outer side o e _.  10and the outer side of
thehydrOphobic hollow fiber membrane is in a range-of .. - 0.05-0.25MPa, so
a good balance can be achieved between absorption ratio of carbon   dioxide
and efficiency of production: According to the method provided Kv the
present invention, the material_fOr making  



the hydrophobic hollow fiber Membrane may be any of the common
hydrophobicMembrane materials tliose..can-react with neither the gas to be
treated nor the amine  solution for exaMple:the:Ma.terial,can be
polyprOpylene, polytetrafluoroethYlene or..., , . poly(vinylidene
fltioride). The rincropores in the hydrophobic hollow fiber membrane _ may
have a pore size in a range of 0:0221..im: preferably in a range of 0.02-.i
pm. more, " - - _- preferably in a range of 0.02-6.50-m. The hydrophobic
hollow fiber Membrane May  _ 20have a porosity in _a range Of 30-50%. The
filling ratio of membrane may be in .a range of 30-60%. In the present
apPlication the pore size of the rnicropores is meastired, ' . With a
J.CM-5000.NI-eoScOpe.-fable7type scanning electron microscope commercially
- purchased from Nikon CO...ythe--.porbsit.).'" is measured with .a
V-Sorb:2800P specific': - '--  - .  "surface areand Porosit?,' aal an\r
commercia                        -7elly purchased frbm BeijingApp-one  ..,
.  Technology Co., Ltd according to the method prescribed in Chinese
national standard :GB/T 19587-2004: the filling ratio of membrane refers to
the pereentage-byVolUrne of the holloW.fiber membrane in the cavity Of the
membrane module.  According to the method provided by
thepreseni''invention. the amine solution is-- 



, 5same as the above-mentioned amine solUtion. In the view of brief, the
amine solution is not described in detail herein.     According to the
method provided by-the present invention.' the desorber may be any of the
clesorbers commonly.- used in the art :WhiCh.can're2enerate the amine
solutions .absorbed'With'carbon -dioxide .(i..e..-ricbliiquid)..pfeferably
packed column'. According , .- 10 - to the method provided by the present
invention a.teatribbiling unit for heating is provided at the bOttOm of
the'desorber . ',The Preeht:inVentiOn has no particulai' limitation to the
concrete conditions of desorption, Which may be a conventional selection in
the art provided that carbon dioxide in-the.amihe solution absorbed with--
.. - carbon dioxide Can be released :thereby reenefatin,the amine solution
absorbed' with ,  ,,, , 15 catbob.dioXide.:..,--':. , According to the
method provided by,the present invention ; the regenerated amine  .-,..
solutionlean liquid) output from the desorber'rnay pass through a
filtration -system and a-cooling system successively and be pumped into the
tube pass or shell' pass Of the  hollow fiber. Membrane nodule Via a flOW
regulating systemto absorb the carbon .: ,_ , . 20dioxide in
the-gaslio'-be-treated again According to the Method PrOvided'by the
present invention the gas to be treated 



_ .- may be any of the Common gases Containing Carbon dioxide need to be
captured and  According to the method provided by the present invention,
the hydrophobic hollow fiber membrane module has a large specific surface
area and can rake the ,.._t , ,s removal ratio of carbon dioxide,'whieh
overcomes the problems of conventional - abserbers, such as flooding;
entrainment and bias!flow,effectively reduces the .- possibility of
contacting the aniine solution' with-fhe oxygen in thellue aas, so that the
degradation consumption of the amine selution is-lowered. .Furthermore. the
amine solution provided by the present inventionis USed aS, absorption
solution in the method provided by the present invention: consequently ;
even under higliflow of gas and flov? ' ofliquid, the Method provided b\
the present invention can.still.inaintaima high carbon .. 10. dioxide
removal ratio and rneanWhile can Obtain high-purity carbon dioxide product
gas. -. - Brief Description of the Drawings ' - .. The accompanying
drawings are intended to provide further understanding on the _ present
invention and constitute a part of the SpecificatiOn together with the -
15embodiments below are intended to explain the present invention and not
to .limit the present invention. Among the accompanying drawings     Figure
1 is a flow diagram for showing the method for capturing and absorbing
carbon dioxide in gas according to the present invention; . Figure ,2 is ,a
structural diagram of a Kollo?f?-:-fiher membrane module used in the . ,.- 



:examples of the present invention. Figure 3-is used to explain the
residualof amines in the amine solution in ,., example 6 and comparative
example..4.:. 'Description-to the referericesigns.in:the'draWinaS:.  .. .
l': gas Compressor.; 2: dnst-removing and cooling system for flue gas;  3:
gas flow control .sysierri; 4: hydrophobic hollow fiber membrane module,
..-  -5: desorber;6: heat exchange system for amine solution; , - 7: pump
for amine solution8: flow control system fOr amine solutibm.  ;9:
filtration Nistern,for amine solution: -10 cooling system for amine
solution: "  11: steam boiling unit;_12: cooling and separation system for
carbon. dioxide; .. 13: inlet of amine solution :1'4: outlet of amine
solution 15: gas inlet:.16: gas outlet; 17: hydrophobic hollow fiber
Membrane; .8:,shell paSs. 



Detailed Description of the Embodiments - Below the present invention is
further de-scribed in detail by referrini,to,the examples..and
accompatiyinfi-drawines. ;     In the examples and comparative examples the
flue gas to be treated and obtained-product gas of Carbon dioxide are
analyzed with KM9106E flue gas analyzer .- commercially purchased from
British Kane Co. by the method prescribed in Da 968-2002. Example 1 20, In
this Example : the content of CO2 in the flue gas.fs':15% by volume and
the.,flOw  . rate of the flue gas is 3-/Nim'/W.: In the airline
sOlUtion...the total content of amines is  ..'..". ,..  30% by weight
wherein the content of inonoethanolamine is 25% .by weight the .. 'content
of 2-(t.eit-butylarnino)-2-ethOxy ethanol (TBEE) Used as the first
activator is 5%-  ..!. by weigh, and the rest is Water.: The flOw rate of
the amine solution is 15Lih.  = In this Example, the hollow fiber membrane
used in the hydrophobic hollow fiber membrane module is made from
polYpropvlene: . The hollow fiber membrane has a " pore size of 0.02-0.1nm
and a porosity Of 40%. The filling ratio of menibraneis.45%, . and the
.volume of the cavity of the membrane module is.0.012m:3, The holloW 



membrane tube has an inner diameter of 0.38mrn: an outer diameter of
0.50inm and an . ,.....-.- effective length of 0.6m. The structure' Of the
hydrophobic hollow fiber Membrane  10 , mOdule is as :shown in Figure 2. As
shown in Figure 1,-a flow of the fuel ads sildcesi?Iel. passes through a
dust-removing andCooling system for flue gas 2"and a gas' flow control
system ,3 and is _ sent into the tube pass Of the hydrophobic hollow fiber
membrane Module 4 through gas inlet 15 by air blower. The amine solution is
cooled in a cooling.Svstem for amine .'. ' solution 10, and enters the
shell pass of the hydrophobic hollow fiber membrane module : A through
inlet of amine solutionVia a flow control system for amine solution 8. ,
The pressure difference between the two sides of the hydrophobic hollow
fiber - membrane is-0.08MP- a. The 'CO, in the flue gasiiS Captured and
absorbed by the arnine, solution.  - 20 "The rich liquid absorbed with CO-;
-eXehangeS Heat with the lean liquid coming out - from the desorber 5 to
recover heat in the lean-rich liquid heat exchanger (i.e., heat - exchange
system for aniine solution 6). and then enters the desorber 5 from the top
of , .,." the deSorber-5.,  Slearn boiling unit 11 for"heatingiis,Provided
at the bottom of the desorber 5. _ _ Product gas of CO2Vvith a ptiritY of
99-.5%*by mole is obtained by separating water from CO, obtained by
regeneration in tooling and separation System for carbon dioxide 12 : 



The lean liquid coming out from the bottom of the desorber 5 passes through
the _  . .- - lean-ricii'liquid heat exchanaer. (he.. lieat-exchange system
for amine Solution 6) followed b\ pumped via pump for airline solution 7
into filtration system for amine   solution 9. and passes through coOling
system for amine Solution 10 then enters the , hydrophobic hollow fiber
membrane module 4 to perform absorption again By analyzing it is determined
that in the treated flue gas, the removal ratio of -.. 0carbon dioxide may
be maintained stably at 90% by mole, and the-purity.of the obtained .,
product gas of carbon dioxide reaches 99.5% by mole. Exainple.2    The
carbon dioxide in flue gas is capttired and abscirbed by a method same as
the method of Example 1'. the difference, is that the first activator is
INItert.liutyl diethanolamine". ,            . B\ analyzing it is
determined that in the treated flue gas the removal ratiO. of Carbon,
dioxide May be maintained:tably at 98% by mole, and the purify of the
obtained ,  product gas of carbon dioxide reaches 99:8% by Mole. Example 3
. The carbon dioxide in flue .-gas is captured and absorbed bY.5. method
same as the  . : method of Example 11 the difference is that the first
activator is nitrilotriacetic acid.'  



12  - -     By analyzing, it is determined that in:the.treated flue gas the
removal ratio of carbon dioxide May, be maintained 'stably at 97% by mole,
arid the p.uritypf the obtained product gas of carbon dioxide reaches 99:8%
by mole: CoMparative ExaMple 1 .-     The carbon dioxide in flue gas is
captured and absorbed by a method same as the Method of Example:1.-the
difference is that an absorption toWer yvilh the same size is used
to.replace the hydrophobic h011oW fiber membrane module. Wherein the fine
gas - enters the absorption tower from bottom Of the tower and the amine
solution enters the  _ 10absorption tower from top of the tower to make the
flue gas and the amine solution. Contact each other reverselYin the tower
the terriperattire, in the tower is in a range of 40=65C and the pressure
is 1: standard atmospheric pressure. By analyzing; it is determined that in
the treated flue eds., the remoVal ratio of .. carbon dioxide is 75%
bv.mole. and the purity of the obtained product gas of carbon -dioxide -iS
97.5%b. no1e BY comparing Examples 1-3 with Comparative Example 1, it can
be seen that by : using the method provided by the present invention to
capture and absorb carbon -   dioxide in flue gas the removal ratio of
carbon 'dioxide is raised bY about 20%: at the 20same time product gas Of
carbon.dioxide.can_be obtained -with a higher Purity ;thereby alleviating
the burden of the post-treatment and even eliminating the need for the
pOst:treatthent.  he carbon-dioxideis captured and absbrbed _by a Method
same;a0 method of Exampledifference is as flOWs.. 



'15%-bv weight. the content ofN-..hydroxvethyl7ethvlenediamine used .as the
first activator is 7% b-C-'w,--eikht' the Content of diethaholarhihe used
as the second activator is,3% bv.eight: and the rest is WatefThe
floW:rate,of the4Mine..S-olution is 8L/h
'.-The-holION.ci,fibermierribrane.usedlrizthehvdtdphobichollow.fiber
membrane'. _Module: is
MadelrdirrpOlVtetraflubrOethylerie.,holkOW-,fiber..membrarie;has.a.pore-..:
.. size of 0:02441.1.iri'atid a:..poroSitV. of 50%The filling ratio
ofimerribtarie.1S'45%-.:-5:- _ .. -. he-floWl rate of the flue gas is
0-..-2Slh'.?./11-: " , method of Example 4. the difference
is:thaf:the,a'Mine:SOltiti.on _contains neither the first ;
acfivat6t,nor:the'SecOrid-activatoi'. The removal ratio o1 carbon dioxide;
is_s own in Table.-1.  omparatiye.Example   - -, The Carbon 'dioxide in
flue gas is captured and absorbed by a method same as the , method of
Example 4. the difference,is that in the amine. solution. there is no  -.
N-hydroxyethyl-ethylenediaMineand the content of diethanolamine is10%,by
weight. , The removal ratio of carbon dioxide is shown in table 1: .7'
Table 1 



. It can be Seen from table 1:that by usincy, the method according to the
present, invention a higher removal ratio of carbon dioxidecan-beobtained
even at -a high flow , 10rate of flue gas... xample 5 '     The carbon
dioxide in flue gas is captured and absorbed by a method Same as the Method
of Example 1, the difference is'aS follows: ' -15   -, The operation is
Carried out continuoti1.Y for 80 days. ,     By analyzing, it is determined
that the removal ratio of carbon dioxide may be maintained stably at 98% by
mole; and the purity of the obtained product gas of carbon dioxide reaches
99.8% by m.Cile. , In the process of the operaticin the total content
(which is denoted as ci) of -,  15Monoethanolamine and N-Methyl
monoethanolarinne (i.e., amines) in the-amine ..,; C1 solution is analyzed
by gds chromatoaraphy, and the 'percentage (i. ..- .. ' 100% ) of  - ci to
the initial total content (Which' is denoted as co) of Monoethanolamine and
. _ N-methyl rriOnoethanoldminein the amine solution' is Calculated; and
then the residual- 



_ - ratio of amines in the amine solution is obtained. The result is shown
in Figure 3. , Comparative Example 4  , The carbon dioxide in fine gas is
captured and absorbed and the residual ratio of amine is calculated by
Methods same as the methods of Example 5, the difference is that  , an
absorption tower with the same size is used to replace the hydrophobic
hollow -fiber .:,...  : membranernodule. Wherein.the flUq.2aS enters the
absorption toWei from bottom' ofthe toWer, and the amine,solution enters
the absorption tower from top of the tower, to make the flue gas and the
amine' solution c6ntact each Other-reverely in thet6Wer, the temperature in
the tower in a range of 40-65C and theis --I standard _, atmospheric
pressure:             y analyzing, it is deterniined-thaf-the removal
'ratio of carbon dioxide is92% by: 10male; and the purity of the obtained
product 2a-S-.Of carbon dioxide is 98% by mole. - The residual ratio of
amines in the amine solution is shown in Figure 3.    - It Can be seen from
Figure 3 that busing the method provided by:the present' invention the
dissolution and entrainment of the amine solution to the oxygen in the gas
to be _treated can be effectively avoided,' so as tb effectively reduce the
oxidative- ,, 15, degradation of amine in the absorption- solution during
the process of the operaton,-.. lengthen the life of amine in the
absoiption solution and lower oPeratin2c6st.        -Above the preferred
Examples of the present invention are described in detailS but the present
invention is not lithited to:th.details of the:foregoing Examples. Within
the technical conception of the present invention the technical solution of
the present I .,. 



invention may have various modifications within the protective scope
ofpreSent.  ' It should be noted that the concrete technical
eharaeteristics described in the foregoing examples can be Combined in
an?.:, appropriate Waylunder the condition of no conflict. In order to
avoid unnecessary repetition, the present invention does not Further, the
examples of the present invention maybe Combined freely as long as the
Combinations,do not disobeKthe thought ate present imidntion.. They shall
also be deemed as the content disclosed by the present invention.  ,Claims
- An amine solution for capturing and absorbing carbon dioxide which
comprises _ ....,..- monoethanOlarriine and at least one first activator
selectedthe group consisting Of . +5 . - 2-(tert-butylamino)-2HethoxY
ethanol.. N-methyl monoethanolamine, N-tert-butyl - dietbanolaniine,
nitrilotriacetic acid and N-hVdroxyethyl,ethylenediaminel and based On the
_. total amount Of the ainine solution the content of monoethanolainine is
in -a range Of 540% by weight, and the total content bf the first
activators is in a range of 5-10% by wei2ht.  .., - the amine solution as
described in clairill:-wherein the amine solution further comprises a . _ -
10Second activator selected from the group consisting of diethanolamine.
2-amino-2methyl- 1 -prdpanol. piperAzine andpiperidine, and based on the
total amount of _ . ' A method for capturing and absorbing carbon dioxide
in gas: which uses an amine solution  .  as absorption solution thfou2h.a.
hydrophobic hollow fiber module to capture and absorb the 



:1-carbon dioxide m gas:.amine solution absorbed With carbon dioxide, is
regenerated in a ., desorber, and regenerated amine solution is circularly
used as the absorption solution. the _ .1 method comprises the followin'. -
a flow of gas to be treated passes through a system for dust-removing and
cooling and ,- - 20.,enters tube pass Or shell pass of the hydrophobic
hollow fiber membrane module via a  compressor or an air blower And
subsequently:Via a gas flo-W control system': ,_ "-  (2) a flow of amine
solution passes through a filtration system and a cooling
systemsuccessively and is pumped into tithe pass or shell pass of the
hydrophobic hollow fiber .. membrane module Via a flow regulating syStem,.
(3) the flow or gas to be treated and the flow of amine Solution are on
inner side and outer side of the hydrophobic hollow fiber Membrane
respectively so as not to `directly contact each other; carbon dioxide in
the flow Of the gas-to be treated passes through the surface micropores Of
the hydrophobic hollow fiber membrane to reacts with amine  .. in the flow
of amine solution; as a result, the Carbon dioxide in the flow of the Ras
to be , treated is captired and absorbed: Wherein by uSe of 'a
gsfioregulating systerrE a gas - 0 -pressure Control and an airline
solution flow regulating system and an amine solution pressure regulatinga
pressure difference in a range of 0.05-0.25MPa is ., _.  Maintained between
the flow of gas to be treated and the flow of anfine solution to - realize
absorption: and            (4) a flow of amine solution absorbed with
carbon dioxide is Output froOthe hydrophobic  



15 hollow fiber membrane module, the flow of amine solution absorbed with
carbon dioxide passes through lean-rich liquid heat exchanger to 'recover
energythen ,-.  enters a.desorber from the top of the desdrber to
regenerate the desorber is provided  - with a steam boiling unit for
heating at the bottom: a BA Of product gas of 'carbon . . . - ' dioxide is
obtained by condensinga'flow of desorbed carbon dioxide to separate water:
-. Wherein the amine Solution is the amine solution as described in claim 1
or _ ..'0   


