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Abstract

The intensification of global greenhouse effect and the proposal of carbon peak carbon neutraliza-
tion further push the capture and storage of carbon dioxide (CO:) to a climax. The proposal of
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carbon peak and carbon neutralization further becomes the focus of low-carbon emission reduc-
tion. Liquid absorbents are highly volatile and prone to corrosion of equipment, which creates
conditions for the development of adsorbents. In order to study the adsorbent with excellent per-
formance, a novel high CO; selective adsorbent ZIF-N-0.75 was synthesized, which made the ad-
sorption selectivity of carbon dioxide up to 16.0568. ZIF-67 and ZIF-N-0.75 were synthesized by
solvothermal method, and the pore structure of adsorbent was regulated. Ionic liquid is a new
type of carbon dioxide absorbent, which has the advantages of low volatility and low corrosion.
And ionic liquid absorption capacity is very large. In this paper, a new type of adsorbent is synthe-
sized by combining absorbent and adsorbent to optimize the performance of adsorbent. In this
study, ZIF-N and ZIF-B were synthesized by impregnating ZIF-67 with ionic liquid (tetramylam-
monium glycine ([N1111][Gly]) and 1-butyl-3-methylimidazolium L lysine ([Bmim][Lys]). The ex-
perimental results show that the new adsorbent after impregnation improves the adsorption se-
lectivity of CO; from 10.294 to 23.087. This provides a good idea for CO capture.
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CO, WL FEHFBGE B 1 VRV 2 2 BB R, B KGR AT T i, A BRUIRASIR S (1] [2] [3]
AHFEY, JTHER CO, MHPEAABEET 4] [5], T HMARKIE ST, BRISEBNZIA RN T
Bto BRABAM B A i A AE R GE AR BRVAL6], IR PR 10 2 IR PR R T X — SRR Uk 70 AT e 6 110
WRBR 710 5 L AU B 7 A B I A 22 B AT 20 B8] [9] [10] 8 5 -¥RUAA[ 1177 — il 2 1 — S e
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TINES FH B PR Fr i b, R ST VAR TE A B E T3 HE 24 he B OUWEETTEY), H ORI Z e,
B FERGEW NI TR X & s A E T 60 CHAE T8 6 h, BHFHEZE 100°C T 12h, &
RENF=Y) ZIF-67, 1215t ZIF-67 PPN WS THiAS ZIF-67 &5, &M —Em g7 o,
ZIEAETPRAATE B 130°Cal 3 T4 S5 FRAIT S Sk oK o SIEE 23 AT 98 1 MBS 14 ZIF-67 = 0.1, 0.5,
0.75, 1.25 HLLfl. BRI 7 H A B PR 25 B DL S B A8 A . X AT T LR AR 4. 490l
0N ZIF-N-0.1, 0.5, 0.75, 1.25; ZIF-B-0.1, 0.5, 0.75, 1.25.

Table 1. Experimental drug
= 1. XKA%Mm

e ¥ g
NIKE SR Co(NO;),'6H,0 i
2- I SE R g C4HeN, VAl
T CH,;CH,0H Ve
FH i CH;0H i

W B 7RV P B 2 AR S AL 45 FSR FH 4 B 3l B R TR A LAR 0 A G AT I, X 28 4 TW-BK100
FER AR M A, AR 20 o PAL BE b AL 2 A il PR 40 o A% i i S8 1T e A6 PUAR G 120°C R EAT 3 /NN
TRALEE, BREWPHFIFRE AT A Mot LT 6 h IWESRAAAHE, ERERE(-196C) Ml
N, e BBt pi 2k . LEERTMAR A Brunauer-Emmett-Teller (BET)iZ 115, 1 Barret-Jonier-Helanda (BJH)i%
THEFE M LA T . L AAEIR BT RAE . IOE B OHL B REREas 5 DL K BMRE BAER 2
.

Table 2. The instrument used in the experiment and the manufacturer

2. KBFARMEUAREFT R

B EAN R TR
R m A S BT A JW-BK100 e o R E R A PR A ]
P R IR B XL T R A DHG-9140A by - ERHE R AT
R 25 0oL SC-3612 TR R AR AT
Tk 7145 2% 78-1 T 5 SRR A PR A 7]

3. SEEERUKITIE

CO, MM B 75 5 LA K T Bt PR PE SR AE Y 50y TW-BK100 (1 EL R TEAR 0 A AR A 38 Pl AR 1y o i 2%
PF9 25°CR 1A KIS CO, WM B DLL N, Wb & HHdi e 3 o :

Table 3. CO, adsorption capacity and selectivity after loading ([N1111][Gly])
= 3. faEk(IN1111][Gly])fE CO, IR A 8B LA IR

ZIF-67 ZIF-N-0.1 ZIF-N-0.25 ZIF-N-0.5 ZIF-N-0.75 ZIF-N-1.25
Vcon (cm*/gSTP) 90.43835 109.9 88.2151 91.7692 83.3438 40.1045
V2 (cm?’/gSTP) 8.78577 7.9353 7.0488 6.6822 5.1905 6.843
LR m A (m’/g) 1476.67 833.80 747.379 457.78 316.38 128.8
LA (cm’/g) 0.857 0.44 0.43 0.27 0.13 0.04
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Continued
Diyerage (M) 2.323 2.137 2.339 2.428 2.049 1.537
MR B R B 10.294 13.853 12.5149 13.733 16.0568 5.86

t2e 3 shBE AT RN, IRIBUR B TN T L][GLy]) AW B 70— AL BRI P 78 B AR b i 38 4 R
TSN TR RN o R B 3 R T A RN B B (AR A A R . FLARAR AR A A ek s
1, HEREEFREET G, #HES, MRFLARERD, LR RSN G R 5N, AWBLE
(RS 43 AT Rl CAASH TR PR SE 28 2 3 K1 — AL B R ZIF-N-0.75, BINZistbb il 0.75 b, HiAl
W B 751 ZIF-N-0.75 1] CO, L HEPEIAF] 16, TR0 G B8 1R 77 1 L R T AR AT L ZIF-67 (1 HL & 1
FUNe BBISCER, VFZBEFERBI[19] [20] [21], B, BB R BT 5 I 2R AR DL A LA
TRk o AH IR B PERE 4w, L an R B

H7% 4 PR AT, IR B TR (Bmim][Lys]) HR BF5 ) —SE ARR IR B 725 B A8 fh k342 4 R o |
FHIGIINEE BTSN o R B A3 P A S 1 O S /N P ORI 37 BRI PR R ) FLAR A S0/ S5 3
RFHR/INEIE R o LR AR Bl A IR 05T A9 B3GR T AP 0N o ARAE 22 4, SRS IR TR
BRI R B e 3 A S B 23,1 DRI FRIBT S (IR B PR R4S B4 o IRPRHIE S PE A 10.294 F1] 23.087,

Table 4. CO, adsorption capacity and selectivity after loading ([Bmim][Lys])
= 4. Ta3([Bmim][Lys))/F CO, RHMIFELAREF M4

ZIF-67 ZIF-B-0.1 ZIF-B-0.25 ZIF-B-0.5 ZIF-B-0.75  ZIF-B-1.25
Veoz (cm’/gSTP) 90.43835 134.725 77.1413 50.6253 60.7615 54.4465
Vo (cm?’/gSTP) 8.78577 9.4667 6.7950 2.3769 2.7063 2.3583
EL R m A (m’/g) 1476.67 832.78 642.51 388.5 159.83 105.07
FLAER (cm’/g) 0.857 0.461 0.363 0.337 0.111 0.026
Doy erage (M) 2323 2316 2373 3.428 3.780 20.374
W B e R 10.294 14.231 11.352 21.29 22.451 23.08

600

p (kPa)

Figure 1. Ion liquid N, adsorption isotherms [N1111][Gly] (left) impregnated at liquid nitrogen temperature (77K), [Bmim]
[Lys] (right)
B 1. RERE T (77K)REAN R LA FRIE N, RHMERL&[N1111][Gly] (Z£), [Bmim][Lys] ()

DOI: 10.12677/hjcet.2022.123031 237 =AW EESE YN


https://doi.org/10.12677/hjcet.2022.123031

oz 5

0.030 0.030
0.m5 | 0.025 |- —s— 7IF-67
TTFoe7 —a—7IF-B-0.1
oo - ) 0.020 |- =t 7 1F-B-0.25
' _+€$§$5 —v—ZIF-B-0.5
A ZIEN0. oots L —+—ZIF-B-1.25
% 0.015 | =—v— ZIF-N-0.5 % :
= —e— ZIF-N-1.25 =
= = 0.010
0.010 |-
0.005
0.005 |
0.000 |
0.000 |
L L L L L L _U_ms 1 1 1 1 L 1 1 L L
o 2 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

8 10
D (am) D (am)

Figure 2. Pore size variation of ionic liquid N, impregnated with different proportions at liquid nitrogen temperature (77K)
[N1111][Gly] (left) [Bmim][Lys] (right)
2. BRBE T (7T7K)RBFT EELBIE T N, FLEZW[NIL[Gl] (&), [Bmim][Lys] ()
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UL R AL NN IE LR -
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