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Abstract

Effect of the supports on CO, adsorption by potassium-based adsorbents was investigated. Both
K,CO3/Attapulgite and K,CO3/TiO, adsorbents were prepared by impregnation method. The re-
sults indicated that the capacity for CO, adsorption of K,CO3;/Attapulgite adsorbents is higher than
that of K,CO3/TiO2. CO; adsorption capacity of K,CO3/Attapulgite and K,CO3/TiO; was 74.4 mg/g
and 51.2 mg/g at 333 K, respectively. No direct correlation between the surface area, pore volume
and capture capacity was observed on potassium-based adsorbents. The nature of support plays
an important role for CO; adsorption on potassium-based adsorbents. CO, adsorption capacity of
Attapulgite supports was 21 mg/g. However, CO, adsorption capacity of TiO, supports was only
12.8 mg/g. The formation of potassium phase is an important factor for CO, adsorption on potas-
sium-based adsorbents. Not only K,CO3 but also K,Ca(CO3), was detect on K,CO3/Attapulgite. Both
K2CO3 and Ki6Ti1.s03 were detected on K;CO3/TiO;. During the CO. adsorption process on
K>CO3/Attapulgite, K.CO3 and part of K»Ca(CO3): transformed into KHCO3. In the case of CO; ad-
sorption process on K;CO3/TiO2, only K;CO3; could be transformed into KHCO3;. CO; could not
adsorbed by K;.6Ti1.603.
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FKRBRBER & T K2CO3/M M A FK2CO3/TiO W 5, BFF T x40 fSFI L R CO s ma . HfF
FRBP: K.CO3/M M FICO MMt B K TFK.CO3/TiOKICO KM AR, 7£333 KA, K.COs/My4EE
F FIK2COs/TiOFIWR A B4 B R74.4 mg/gF151.2 mg/g. PR M7 b R T AR ELFL T CO MR 4
R B IEA S . B R BIETR IR COo e Re E R I — AR R, MR BIEKCO B EFEA
21 mg/g, TiOEMKICOIRMAEIN12.8 mg/g. W&E/BHAENFEEF FIVIFEE R RERCOBHHERE
2R A —RE, FEKCO:/MMEAH, MUEKCO:MHH, TRAMEK,Ca(C0s),, THEK,CO3/TiOH,
M K.CO3FIK 16 Tir60:¥04H - 7EK2CO3/M AR M COLEFEH, K2COzIHE5K2Ca(CO3) . KHCO;3.
FEK,CO3/TiO KM CO T FEH, KCO:#4biKHCOs, TMiKi6Ti1s0sKES5CO. Mo
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1. 518

AT EHR G HE K & CO, it Bl & RN ) EZ R K, &0 s SR A1 43 5 CO, 2 H HiTHE 7L
FIHA s o TS TR I CO, A2 TR AE = R [l B CO, HI 8 WJTIE[L] [2] [3], ZBA LB, W B 25k
U, AHSZEAAAE BN 5y I s R B 75 T A REFE R RN 25 55 Wl S Ao e A 45 1) R [ 4] 5]

VTR, T FAE (B0 R B SRR B COp BEAERAEARNT 87 5, X525 AR T/, R B 750 A Tt BE AL
BEFE/N, BNy — MR AT SR AR I CO, BOR[6]-[13] A e W B BRI B CO, f S
2N MyCO;3 + HyO + CO, < 2MHCO; (M = Na, K)o e Al 4 Ja SR 7510 H T LA et i CO, W B R
M52 23z W 55[6] [7] [8] [9] [10]. Sharonov ZE[6]H 5T 1 K,COo/AlLOs I i FFI7E 295 K B W [ CO, 15 115,
WS 2 [ N T CO, W FE N N n = 1.04 £ 0.07. Lee Z5[7]4R3E T K,COo/MgO Wt 51 B A5 1R 1
W BRFH P AEREPE, 78 323 K, 11%H,0 2614, H CO, 1 f KR P 252 Ik 197.6 mg/g wm. 41, K,COH/Zr0,
[8]. K,COglvermiculite [9]F1 K,CO3/TiO, [10]%45 WK it 7t HAT et (1) CO, Bt fE

AR LIRS A AR 771 20 K,03 (IR B FRI35 7R T 4K (1) CO, WP PERE, 28T, A B SCHkARE H B 1
W o 0] 0 1) % 7R SRS SR AN, M DA LA [R5 A %o i 4 S8 I PR TR B C O, MERE RIS I . A ER R AR,
A B 4 JR W PR TR B C O, PR BE ISR, AR ST B THO, FHIVT ™ b A7 (Attapulgite) {1 Jy 4, IR
# 1 & 30% K,CO; (Jii & 43 Hb) R B 1), 2 [ 5 AR B F b A8 1 B0 R R B ) PR P 75 5, R FH BET
H1TXRD FAE 43T T 8 AT IE IR BRI CO, sz

2. SEEOERSY
2.1, SRECIN PRI A&
KR LN K,CO;5 (Aldrich, >99%) R 1E TiO, (B 73 Stibr B BRA F, 99%) MU bk A7 (2218

DOI: 10.12677/hjcet.2020.103026 209 =AW EESE YN


https://doi.org/10.12677/hjcet.2020.103026
http://creativecommons.org/licenses/by/4.0/

BIE) AR b, S B IEIR B 5o B 7 g BARIINE] 20 ml 56 3 g /K Ko,COs VAR, #E =R K
RS2SR S 24 h J5, 1F 363 K FRAl A ket T, BEH TR EsSA A TE TS
dkr 673 K FHBE 4 h.

2.2. CO, IR Fftstie

¥ 1.5 g MIARFEIR B2 N2 1 om, KJE N 25 om O G PR A T8 I N g b o ZER P sRaerh, K
TROMAR FE (47 1) I v S FR 0 S iR A N ORI RS . SRS SR A CO, (2.0 vol.%)-H,0 (10
vol.9%)-No(3/<), SRR E 120 cm®min, SUBIEFE 333 Ko CO, WK S (43 (TCD K #8) I, K
FERR] (8] %4 1 min.

CO, I W fi 75 i ot 7 F2 (L) 5

PC,x107° x F x Me, S

_ S 1
e Rx(T,+273) W @)

TiFEQ)F g M BT T B NI CO, P 78 5, mglgs P NSEIGHIHEEIE /7, 1.0135 x 10° Pa; C,

9 CO, HIPEIREE, 2%; FNSERM) TR, 120 mi/min; M, A CO, )4y T-i, 44 gimol; R A

&, 8.314 J/(mol-K); To NZER, 25°C; S AMPHHIZ A AR, ming W NP AR EE, 159,
W B B 2 PR A3 T AR S S 5 FE () T A5

S= J'(;[l—%:‘Jdt )

FFEQR)H Cou NP G CO, HIKEE, %; t AW F-#7A 8], min.
2.3. W77 FRAE

2.3.1. LERERMILER

FE 5 0 LL R I AR FLA AR 2 SR A BET ¥£(32[E, Coulter Omnisorpl00CX ZYFLER 73 #HT4X) . LA 4l %
AR RS IR B AR, R 772 300 KPao 4 26 A R S RS S 7E FELDT b 373 KN, e B0 25 A0 BT 2 /N,
ERPAARFESESER, HRHEEERTE BET LR . A FLES Ml KRR E (77 K)F
9 N W 20 €

2.3.2. X HH&4T8F(XRD)

XRD fi5 H B 7 . 7F RIGAKU D/MAX 2550/PC % ¢ fiT X F R4, Cu/Ko 5E5TE,
DIZE 40 KV x 40 mA, T4 R B A 22 B 35 B 25 KB sy, ASFi&h 0.15405 nm, B % 0.02°, 26 = 5~80°,
SR 45,

3. BZR511E
3.1. CO, I Ffit4 g€

1 B IEN B CO, MR P R 28 o AP 1 AT RLA HE  KoCOo/ M A A7 271 A BE U 1T C O, IR B 14 RE
HZ B A 21 min, 111 K,CO5/TiO, HIZ BN 184 13 min. i K,COs/ M1 ™A% A7 W B 771 Ao IR B PE BE AR
T K,CO4/TiOy. [ 2 HE2 T AN[EZRARI I CO, HITERE. TiO, HIN B 25 B I 18845, A 2 min, T [H]Y
P A R P 1 RE A A, 2RSS [B1A 4 mine UL, FARIR I CO, PEREAS RS2 ik fl B L M it IR By CO, 1)
PEREZ R RN 2 —.
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Figure 1. Adsorption curve of CO, on potassium-based adsorbents. (a) K,COs/Attapulgite; (b) K,CO5/TiO,
1. $REIREFIEY CO, IRFIHIZE. () K,.COJ/MIMHER; (b) Ko.CO4/TIO,
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Figure 2. Adsorption curve of CO, on support. (a) Attapulgite; (b) TiO,
B 2. #HixH Cco, MithZk. () MMtER; (b) TiO,

PR 1) 1 AT 2 Fe R B st 2, d 0 R (L) R0 (2) T AR A5 280 4 IR B R RN 2 A4k 1 CO, IR 25 B (L] 3) 6
KoCO4f/ MM B4 W B 771 ) CO, W B 25 B4 74.4 mglg, K,CO4/TiO, W I 751 CO, Wit 78 & 51.2 mg/g.
BRI COL W P 75 B 5 A LR B FAUAH — 2 U484 (21 mglg) > TiO, (12.8 mglg). EAREAAA B i Ak
B SE WL BRI B C O, [P e 22 33 I SR IR 22— o AELSZ: , S8 3 B A B 6 W P51 5 4 2 3R AR 1) CO, W PR 78 R 22
FATR DA [R] A4 R B 7] H A [0 S5 2 203001 KoC O3 (30%) 1) CO, MR Bt REAFAE 25 57 o KoCOR/ MR A7
SRR YRR 1) CO, W P 25 5 2249 53.4 mglg,  K,CO4/TiO, 5#i 44 TiO, 1) CO, W i 75 & 2 )9 38.4 mg/g.
XATREH T Q@ B LI PR 750 1) L3R T AR B FLZS 1 22 i il KoCOa TEER IR A Fi 7R 5 5 @ FEH &40
BB IR KoCOs HEUMA R AR HARR, U 1 5804 J8 A LEAS [F] W B 1) I AEAE T 20, 38 R CO, W PR 1
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Figure 3. Comparison of adsorption capacity between potassium based adsorbent and support. (A) K,CO/Attapulgite; (a)
Attapulgite; (B) K,CO3/TiO,and (b) TiO,
& 3. WERMFISHAERMESRILLR. (A) KCOMMER; (2) M#ER; (B) K.COyTiO, F(b) TiO,

3.2. BET

4 1 LRB T BRI PR R B AR A R AL, R ELFLA IR/ KoCOS/TiO, > KoCO4/ M1
BEAT o S IR B ) CO, W B 28 (1] 3), AT LR IR B 771 ) B 2R TE AR EE AL X CO, Wi i 25 B TC ]
B IEASRE -

Table 1. Physical and chemical properties of potassium based adsorbents
2 1. SRELIRRRIAVER LM R

P baRmAR (mPg™) HALZS (cm®-g7)
KzCO4/TiO; 20.77 0.191
KoCOy/ MM A1 18.23 0.058

3.3. XRD

I XRD AL T 80 5L 0 PR 771 o Bk 4 A1 (R A0 AH o 1] 4 58 KoC O ™ A A7 IR Bt CO, T J5 I XRD 5 A
ML 4 AT UL, FERIR B CO B, KoCO/ M My 47 Hr ARSI £l K,CO3 WIAH, 34853 HIA I HE K,Ca(CO3),-
MgO. CaCOs il SiO;. HiT K,Ca(COs), MIHHIIAZAE, FKHITE K,COo/ MM A il %5 H, Ko,COz 5
MR R AE TSRO, HB4 KoCOs 2 il 64k i KoCa(COs)pe 24 Ko,COof MM AT I CO, Je, H: XRD
W K COs WIAHE R HIL T KHCO; #iAH, %LUt CO, Hilfa K,Ca(COs), MIAHAT 5 U6 S FL 5 5
LR 73 KoCa(COg), AT 2%, HLIHATT St W 1 5 FEE B AIK , W A 31 23 K,Ca(COg), "Bt CO, J= 44k it KHC O30
AR, XEECI B CO, HiT G KoCa(COs), MAHAT I J FLas FE A I MgO AT U848 4k 15 K,Ca(COs), AT I
AALARAL, YIS CO, AT B NI A MgO TR
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Figure 4. XRD spectrum of K,COas/attapulgite adsorbent during before and after CO, adsorption. (A)MgO, (0)K,CO3, (V)
K2Ca(CO3),, (*)CaCO;, (V)KHCO;, (?)SiO;

4, K,CO4/M Mt A R 5 Bt CO, BTG HY XRD i&El. (A) Mgo, (O) K,CO;, (V) KyCa(COs),, (*) CaCOs, (V)
KHCO3, (%) SiO,

5 4 K,COfTiO, M fff CO, i 5 1) XRD 15 &, 7EARMT CO, e, K,CO/TiO, AN Al 2] K,CO5
YIAH, A KoCOsy TiO, Fl KygTiye0z0 1T KyaTinOs WIHHIMAFTE, FKHHTE K,COS/TIO, il £
T, KeCOs 5 TiO, KA TN, #7) KoCOs AL Ky6TiygOs0 2 KoCOS/TIO, W CO,
Ji, H XRD i Kb K,COs MM 23T Bl T KHCO B, 8] CO, 5 K,COs M4 T KHCO3.
Xf EE R Bt COL HITJE Ky 6 Tin 603 F1 TiO WU AFAT ST U 1 58 B i UL I G ) AR 3T S e J JF 5 e AR R AR AR K
YL Ky Tiye03 Al TIO, K5 COy KAER M. R, KoCOs/TiO, AWK EMR T KoCOS/ MM AR A
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Figure 5. XRD spectrum of K,CO,/TiO, adsorbent during before and after CO, adsorption. (o) K,CO3, (¥) KHCO3;, (<)
TiOy, (%) Ki6Ti1603
[E] 5. K,CO4f TiO, WK B3I B CO, AilfEHI XRD iEE. (O) K,CO5, (¥) KHCO3, () TiO,, (3) Ki6Tiig0s

4, &Eig

KR FEHIE T K.COo/ MM AEATFI K,COS/TIO, MR F57], 7EH K. 333 K. CO, (2%) A1 H,O (10%)
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MR, BREEIR BRI COL MR B 25 7 A KoCOo/ M 1™ 4 44 (74.4 mglg) > K,CO4/TiO, (51.2 mglg), #Hifk
] CO W ff 2 5 9 M1 ™4 441(21 mglg) > TiO, (12.8 mg/g)-

PRI B 7R B 1) L R TR AN ELFLAE 5 CO, W B 5 5 J0 W Sl () TEAH S o < Ja AR E AN R A )
AR 22 52 38 i COL MR B 1 BE ZE I I TR IR, 7E KoCOS/ M A TR B 57, AN Ko.CO WA, 3843 il A6
TH K,Ca(COs), Al MgO. 24 KoCO/ MM AT CO, I, AN K,CO3 1 5 CO, M AE K KHCOs, T
H. K,Ca(CO3), A1 MgO th AL ff COye 7E K,COS/TiO, WL I, B T AL 2] K,CO3WIAH, 3843 HIAR M H
K,CO3. TiO, Fl Ky 6Tiy 6030 24 KoCOS/TiO, Wt CO, I, CO, 5 KoCOz N AR T KHCO;, 1 KygTiys03
I TiO, &5 CO, KA M . K, K,CO/TiO, [ B 1 REAR T KoCOo/ MY B 47

E&WE

WIVL A SRR 5L 42 (LY19E080023) ;  WIVL A N K 2448 J& e ke B A BLAT Y 45 3% 5 0% 4 101 H % B
(2020XZ012).
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