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Abstract : In this paper, CO; absorption of scrubber was tested for removal of high
concentration CO,. Liquid to gas ratio(18 L/m® and Superficial velocity(0.14 m/s) was determined
through Lab-scale test. As flow rates increase 1, 2, 3, 4 and 5 m*/min, CO, removal efficiency
decrease 98.47%, 96.46%, 92.95%, 89.71% and 85.49%. Also, the scrubber operation made energy
improvement(5.4%), energy saving(11.5 TOE/year) and greenhouse gases reduction(6.5 TC/year).
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AFIEY o]F Arge] WAt FAlof s A=
AHE S7IR & 7] F AV ' 34
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o] ¥ COx= AT 2dsix| 47t 22, 7417}
7Fe’t ZhroliA A 2ATEA wiEF F oF
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Qg ATIAR ERED Qi o7 FERE
o] AA wiE 247t~ F 34 A= ARge] 9
g COp HiE©C] 57% oldg skl gl
N2 FFQ6%), 4HA19%)F-2lA ol Hj
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A A7 Hd CO; vkt 390 ppml4]e]
), dgogs 3xE o2, wjd 1509F9]
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FALZ of 100TCHHE Alztsto] oF 120TelA &
27531 ARl AT e Wiste] 0.2~1 mm/yre]
Am FAo] Sl ZAeg =z qlrk. §4
WAAE Ad7kste] FAS 2l QA9 24| 9
Tro] ojt &AL E71HsHA vehdth E4A
o] B2 43} 9 AP Al Aot =2 Ao
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Fig. 1. Molecular structure of L-alanine.

L-alanine A|ZE st A|oFe Table 13} Z&
}. Az 5k HHo gl L-alanine
(Daejungchem, >99%) 45 ¢& & 500 mlo] &
sIgt AleF(A)et KOH(Daejungchem, »85%) 30
g= = 425 mlo] &aft AFB)E 111 =%
sto] E4A 1 kg2 AZsH= Aoz AJeRA)
AFB)E A5 YouHA wHsHET

2.3. O|AtSIELA S5+ MEHIL

5 L/min(Lab-scale) CO, &4 ®¥h57]+= Fig.
29t 72 FAAIHHE JtAFYE, FeThe
7], &83, TPEEAASEE FAEE Uth
2 "R 7]= o] 80 cm, A 9 cm 37]9)
ofadg R Ao, §Hg7] Yol k& 4/1E

Astart.
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#ste] A4S balance® §F IEEo| BEILA
2 AFgEd . vhe o] 99lEly] Ho SFAS

Table 1. Description of chemical samples used in this study.

Chemical name Molar mass Source Purity (mass fraction)
L-alanine 89.09 g Daejungchem 99%
KOH 56.11 g Daejungchem 85%
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Fig. 2. Schematic diagram of experimental apparatus.

=4 A4a FEIAAG. Table 2= §4-22
2 Agd wE7A0] 249 Uehic,

Table 2. Specifications of CO; standard gas
used in this experiment.

Components Specifications
CO, 2%
N, balance
Egh A2(250), A41 am)olld F4EES

[¢]

O -

193, CO, 7IA BEEe AQ200(KIMO
Co) WH87] o] xste] by-passE ol
PrEst FTEEE ANoR 24,

5 m/min F CO, B4 W79 44 2 A
g glstel AAZAY Whaet 8 Lo
dote] A4S Sqstednt. ArazF AL 9%
o k& 5 3 L/min, &4 0.5 M, CO; &

T 2% 2Hor Ade S, TEHEE 4

P
Sk

]

Table 3. Scrubber characteristic.

4 95t drkan] 18 L/m’, 54 0.5 M,
CO, Bk 2% 2707 AP £3slo] A7
H o] AARIZH A7 AT, THEL)E TE5HT

Lab—scale A@A =&F AAJAE 7]Hte
2 AT 5 m*/min F CO, &5 w79 A
AL Table 39 ZAth ~38He} Z4A B35
ddste] 232y 7HE Al ARRRE S54AE o
Al FA a2 oldE 4 JUEE Ao
o, 27§9] Fofl 24zt 4749 &8 FAdste] o
Fo| FFAE BANA ZIAHETS S7HAE
T &5 Stk

T3 Gdme] ZEe 0~1700 rpm HE o
A 2E4E 5 A AFstAo A3 8H /&
TolA TEE ok, {FET DHAEE Foto
SFS A4St Fig 32 99 rpmit &
Fo| S vehd Agolth

2T2He] oliteteta 4 AFHIIE fI5h
A7 12A AR & JEE F5A B3
EAE < 760 L(EA ®39] <F 70%) Fist
Aot FF 1~5 m/min, FFEAHY] FFZRAA

Components Specifications
Max. Flow rates 1700 rpm
Number of Nozzles 4x2(4 per floor)
Volume of Absorbent tank 1,000 L
Fan Inlet Damper 2200
Inlet Duct 180x220
Scrubber Cone » 900x450H

Scrubber Base

9 1000+(700Wx1,100L)

Scrubber Body

2 900x5,500H
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Fig. 3. Flow rates(CMM) according to
FAN(rpm).

2.4, olYx| JHME H7t

MI2883(Metrel Co.)E FUEZHEE7DI
Azste] ATEHE ARESH] A T oigx]
NAE&S Grketach Algtel 2 Avjdee &
onz 5EI MEH 4 Foto] HEHFE S
At oyz] g A (DS o885t A
=

A—B

A
o17]A,
AL 2389 7 A FUEZY AHFkWh)
B 238H 7t & FUEZ AHZFKWh)

% 100(%) (1)

- oflvqz] dHAFTOE/year)
E=(A-B) X t X U X « 2

o] 7] A,

A 1 7|EAAHES] AEAE(W/unit)

B /R AARIS] AH[ZE (W/unit)
t : 97t 7Fs Az hr/year)

U : A2 %F(unit)

a @ A1

| FREH U Aok oA ANEE B S

- A7}~ ZHEFF(TC/year)

Ey=E, X § (3)

E, : oA EZAF(TOE/year)
B : 0.5642(TC/TOE)

3.1, O|MSIEIA E4 ME5THIL

23wl dA 9 A $5te] 5 L/min
(Lab-scale) CO, &4 Whg7]E o]&ste] AA
Z7Q WriagF 9 FHELE TEAYHS St
Aot Fig. 4= driagke] 2 CO, AAES
el Zojct, HrpAE S flote] stA §
% 3 L/min, 54 0.5 M, CO; & 2% =7
FFed 7er Ade St SA
o] FE7t EoW AFo] W] wEe] £ A
FoAE 0.5 M2 WA Adstlct. A7ty
2, 5~25 L/m*5 L/m® 7tA)er Ade A5}
o] A7tAHIZE 20 L/m*Y ) CO,7F 86.4% A
A= M B2 AAES UER, 25 L/m'd
A 85.5%% Fashe Ao yetgth F784
of 2857 I8 CO, AAE 85% o)l 7t
AH]E 18 L/m’e2 A E gt

100 -

90

* 5a7% * 854% 4 ggsy

80 4 50.6%
* 76.5%

* 729%
70

€O, Removal Efficiency(3:)

- flow rate : 3 LPM
60 - Absorbent : 0.5M
-CO;: 2%

50

0 5 10 15 20 25 30
Liquid togas ratio{L/m?)

Fig. 4. CO, Removal Efficiency according to

Liquid to gas ratio(L/m?).

Fig. 5 ¥4k OE CO, AAES YE
W Zolh, FEEE A9 gste] ojrtan] 18
L/m’, 44 05 M, CO, 5% 2% ZAo=
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APS stk FHEE 0.1 m/sY o, CO,

86.4% AA=C] M Ee AAES U
FHELT Z71E4E CO, AlAL]l Hast
Aog Uetth FR340l A8str] At
CO, AAE 85% olql FEHEE 0.14 m/s
2 A H A,

o0

- Liquid/gas ratio : 18 L/m#
- Absorbent : 0.5M
-CO0.: 2%

S0

+ 86.4%
* 342%

80 4 80.9%

* 749%

70

€O; Removal Efficiency(2:)

60 * 609%

a0 L L L L |
0.0 05 10 15 20 25
superficial velocity(m/s)

Fig. 5. CO, Removal Efficiency according to
Superficial velocity(m/s).

AANAS sdtoz Az 5
CO, &4 BFe7]= FANS Z2 | m’/min £
B 5 m¥/min 744 19AR Z7HAAH CO, AlA
% 9L SASH FAN 25 F HshAg
S olpRE 302 Eot AEs Fusien
GASTIGER2000 (YANTSTAR Instrument Co.)
= ARgste] COE S4sHrh CO, AAE 4
AAE= Fig. 69 Zoh(HY CO, &+ ¢

m*/min &

4,000

st%“%w

3,000

2,000

€O, concentration{ppm})
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24,000 ppmo2 B4Rt

ko] 1, 2, 3, 4, 5 m¥/min®® Z7}s AL
CO, AAEL 98.47%, 96.46%, 92.95%,
89.71%, 85.49%= Faste 7S HA). Fig.
T FFE 53] SA4S Fokl 23HH o A
3 HIZERE difold, FFo]| ©hE CO, AAA
de WEAHor IRt AW ZEdAe=

0.63~0.94 Afo]= ‘ﬂ”ﬂ‘ii .2 AFelA AR

ot L-alanine®] &4 A4 40] T2 A= &
A=A, TF S71E= 719 HE dao] o
£ CO; AlALe] dad Aoz ddyd, 44
A AHE FAlY] B SV 9 oaieE

Bol Bag Ao Ayt

100
% 95 [
g
& KNS 2nd
% a0 RERs 3rd
E " dth
& — Sth
¢ 85
=] - - Ayg

. . .
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Fig. 7. CO, Removal Efficiency according to

Flow rates.

3.2, ol x| JME HIt
MI2883(Metrel Co.)& o|gsdte] AFHE
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M*MM v
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Fig. 6. CO; concentration according to Flow rates.
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23HE °]§F

o

o FREAE U sk oldstEA AAEE ¥ 7

Table 4. Wattage according to Scrubber ON/OFF

Scrubber Operation

Components Scrubber ON Scrubber OFF
(kWh) (kWh)
Wattage 0.223 0.211

B AE A5 Aol fUESH(RE
ok COE 952 uiEshs ol7lme] @A 2
SEe Aol B MAAE A% Tl
FUEZ} 97190 ABgle] hE Lxg o
A $AT 5 Yn, COE avtden AR
S oqlglt, B AR 245 f/Re we
e Table 49} 2.

Clyear2 At
AU, & WIEAE o]§ste] ofz] A
gF ofyet 2ATEA HiET Al Z19E 4 9l
= Ao8 AmEh

4. 2 B

—_

. Aague] AA 9 AZRE fJste] 5LPM
(Lab-scale) CO, &4 HF27]E o]|&35}o]
AAZZAQ] WrpAzF 9 FEHEE TE A
A A3t 334 Agstr] Ys CO,
AAE 85% ol4ql A7tAHlE 18 L/m’
FEET L (.14 m/s2 AR E T

2. AAQNAE 7gtez AFS 5 m¥/min &
CO, &= W72 Adst Axt, F5Fo] 1,
2, 3, 4, 5 m*min 27} CO, AALEL
98.47%, 96.46%, 92.95%, 89.71%,

85.49%=2 TAdsH= FAEFS Hoh Ed
53] 248 Esto] AadH o] HAA HA
Eg Adgstyon, k] o2 CO, AA
As vhRAor 9%t Ay xEHabs
0.63~0.94 Afo]2 A=Y, & AFoA
Argoh= L-alanine®] &4 A@/do] w2
Ao It TF IUESFE /A
HE fao] B2 CO, AAREC] FaT
Aog woEm, Aol AHgH F4A
o] Fx 7t 2 uighde] Wgo] Hadt
Ao & AtmEr]

=

3. MI2883(Metrel Co.)E ©o]8stq A3 HE
Aga7] A o oA AAEE Boteha
I, B R ABRe A9 54%9)
oUAE UG 4 ol Aow vek,

4, oux] AL 11.5 TOE/year, 2471~
A= 6.5 TC/lyear2 AAEAT, 2 7
A2 E olgsto] oz drEgt ohzt
A7 A HiERF A3l Tlod 4 dS A

o2 Az}
FE H AFE 55 rE2d ANE F{5TH
W I5% CO, AF 3ol &8o] 7Fsd AL
2 7"t

o] =E2 AABAAAY R ‘o iR 7| & LA}
A(#20172020109230)' 2] AL wro} L= A
TFAAY,
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