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A Study of CO2 Gas Absorption into and Desorption
from Methyldiethanolamine Aqueous Solution

Yuko OHARA Katsuya FUIIMOTO  Satoko KUZUHARA  Binzo HIGUCHI

The apparent absorption rate, (S/V)kr* , and the apparent desorption rate, (S/7)kz’, of COz2 gas were investigated by

blowing CO2 gas and N2 gas into methyldiethanolamine(MDEA) aqueous solution through an upward vertical glass nozzle.
Then (S/V)kr* and . (S/VYa’ with MDEA aqueous solution were compared with those with monoethanolamine(MEA )

aqueous solution.

It was found that (S/Vkc* with MDEA and MEA solution were 1.4 times and 3.2 times as high, respectively, as

that of physical absorption, and that (S/F)k.' was as high as that of physical desorption.

Temperature dependencies of

(S/M¥kc* and (S/THkz” with MDEA and MEA aqueous solution were similar to those of mass transfer in liquid film.

Futhermore, linear relationships were found between (S/Wkr*, (S/¥V)kz ' and gas flow rate.

Both absorption and

desorption processes used these solutions, and it seems that the mass transfer process in liquid film was the rate

determining step in these reactions.
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Fig. 1 Experimental arrangement, (A)gas cylinder,
(B)valve, (C)manometer, (D)capillary flowmeter,
(E)humidifier, (F)thermometer, (G)nozzle, (H)COz2
electrode, (I)combined glass electrode, (Jreflux
condenser, (K)reaction vessel, (L)thermostat,

(M)mV meter, (N)pH meter, (O)recorder.
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Fig. 2 Time variation of pH and [COz]/[COz]s by CO2
bubbling (Conc.= 0.1mol-dm”, G=1.28x10"m"s",
Temp.=298K).
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Fig. 3 Relatnonshlp between [COz]r and t ( Conc.

= 0.lmokdm’, G=1.28x10"m"s ", Temp.=298K).
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Fig. 7 Time variation of pH and [CO2}/[CO:z]s by N2
bubbling (Conc.=0.1mol-dm™,G=2.41x10"m"s",

Temp.=298K).
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Fig. 8 Relationship between [COz]r and t ( Conc.
=0.1mokdm”, G=241X10"m"s ", Temp.=298K).
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Table 1 Calculated and observed value of ikﬁ
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Fig. 12 Arrhenius plot.
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7. ZOMEE HCl KER B LT MEA KERD
13.8kJ/mol 3L TN 17.2kJ/mol DAEETVNZ &S, D
EITREFENOHEBENRE DR ERTEZ R TE
FLTRYREEE 2N,
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Fig. 13 Plots Of%kL and % ky vs. G.

m’/s O 4 KIEZELEE T CO2 W ADKBERET
o7, 723, MDEA #E i 0.1mol/dm® , #&IRIT 298 K
D—EELLT.

MDEA KEEIRD(S/VkL DIz Ne AR EIZRIL
TFuayhUizb®% Fig, 13 [Z7RUZ. £z, HCLKE
Y B LN MEA KIS Ob 0L CORLUZ.

BRIZBHN5L51Z, MDEA KEERDS/VEkL &
Nz HAFREORIITEMRBEHRBELN, £/- HCl K
AIRB IO MEA /KESHRD RANT OREOEE DE LY
IFE U7, ZOZENS, MDEA K SD COz
T AD BB IREREAN O E BB EEEE THhHE
Zx b,

4

AWFZRTIE, KEBEPIZ COz HABIC N2 H 2%
REA R, KD pH & CO2 HEE DRI EAITIZ LI
X0, MDEA /KIEHD CO2 HADWIEE BI Ok
BOE L Z DWW C BRI AT o7, £/ MEA KIE
DB DEOFIBIZ OV TH LR R 21T o 77,

BFoNRRELLTIORT.

(1) KREIRHPIZ COz TANREMEL CTWDEEE 0 mass
balance DAL ERMITHORAEMELZLIZIY, CO2
H AR ZIA I BREEHE DK 300 B REITIE, KEEHEF
~D CO2 DRI E T MDEA /KEEHK LY MEA /K&
DI PRELIRDBIEN D hyo7-. MDEA /KIEHR
D COz & OH D FGE, NaOH KBERFHOZH
O IGI 0=, FUGIEEEE kvpea DIES
kon @ 100 f5L{RETHL, BRI A AV it — &
RA WSO RIGREE—E Uz, UlznioT, COe
EENEOHK TO MDEA fF{EF® CO2 & OH -
AL DRIGE, MEA KIBROBAEFEIZIKE
N OB — IR R G EE 2 BTz, 7= MDEA
TRESHR D B>t} D Wk HE B (SVkL DIEHEA L= 11
FOENT 13.2k)/mol THY, MEA /K¥E#Is L O HCI
FREETR D 20.7k}/mol 33 LT 12.3k]/mol &{EIF FIFLE
DIEAELIL, NG IEERN O EBEI ORI

T



EIL® R E F43F

FEHETRTELLTCEYRETH-72. £/~ MDEA
IKEEWE RN OWIGEE L CO2 T RMEDRMITIE
MEA KSR DOE & LIFERIC RIF72EARBERED
iz, ZhenZinn, MDEA KIEKRBLU MEA
IRIBHRA~D CO2 T ADWM K REITIREEEN OBE
BEINEEERE THEEEXLNZ. &5, MEA
TR ERUE D BT ORPGEE(S/WkLiE HCL KA
ROH 3.2 B THADIZRL, MDEA /KIEKRDZ
ATE 1.7 R THY, FOMEIT kvpea DE% kou &
100 RELREL TRD TSGR POfEL—E LT

(2) MDEA /KIEBELOME D4, MDEA ¥ )
0.3mol/dm’ LATF ik, R2>T o HaE B (S/V)kL
DX HCl KB OFNEIZIE—K LA,
1.0mol/dm® Tix, CO: OILBRENE T T 57
B, HCLKFROBHELVRLREEE R UL, —F,
MEA KEHDOEE, MEA OFRMEELZEZThH
(SMELDETX HCl KIBEEOFNEZIERICLES
DL 7~7-. T/~ MDEA KIERD(S/V)kL DiEME
AL A XDOENL 16.0k]/mol THY, MEA /KIEaHK
B HCL AKEEHKD 17.2k]/mol 3 LT 13.8K]/mol
LIZIEFRECEMNELN, WEENOHEBED
BEREME TR TELL TR Y RME ThoT-. BT
MDEA /KR D RANT DO EOIERE L Ne HAFRED
MIZit MEA KSR OB E LRRRIC B AR ERE
BOVESNZ. ZhbDZedh, MDEA KRB
T MEA 7/KERIRHNHD CO2 H AD BRI TN
DY EBBNEEERE THIHEE 2D,
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