5550 45 42 0]
2023 4F

JEEAE TR 2R (A ARBR2RR)
Journal of Beijing University of Chemical Technology ( Natural Science) 2023

Vol. 50, No.2

SRR AT, SCRRA, 8 T4, 45 LK1 1A G MR B8 il 4 i AR Wk =K BRIRBE IR [ 1] b mt il TR 2424 ( A SRR

%) ,2023,50(2) .63 - 69.

CUI WanShun, WEN WeiXiang, GAO YuJuan, et al. Preparation of nesquehonite crystals with high thermal stability from

magnesium L-aspartate[ J]. Journal of Beijing University of Chemical Technology (Natural Science) , 2023,50(2) ;63 —69.

L-RITZ2RBEFHF SRR EME = KRBT RE

B 7R

A B E4E

ArAT 8

(IR TR RS TR, 11 255000)

B OE. T TR A [ AR IR 0 A et R BT B T LA B R R B BE ) (LA 32 e BRI R
AR oK A BRIR B LA BH L B B B AT AT PR L 2 — o 2 A AL e & R AT L-R T A &R B 4L
ORISR, FEA [ SN B T B e AR E PR I — KRR R B A, JFR T X S EB AR AT 55 (XRD) (94 L 1~ TR A5
(SEM) ZLAMEHOETE (FT - IR) AR 7 A 45 T Boxt JeBEAT RAR 70, 25 SRR W, Bt 4 S 1oz it B2 1) T 85 (30 ~
82 °C) , —IKMRIRBE i VA phy BB IR AL Sy B SR B B, 244 St JBE T 28 92 °C Ik R B8 i R 23t i i R B 7 -
RITA GRS | =K B PR B 17 2 i 9 B 14 AR A2 5 2 52 B4 5 5 ML 5 0k 4 G By = /K B TR % i ¢
FA L, AR SE 53 B = K B R B b A )00 B 23 gkl BE T #2628 85. 51 °C, 20 E T CO, IR BE T i 28 440. 23 €, Hifk
TR R . AHETE I O A TT IE R R T BRI BRI BT RORSE PR AN 2 22k | DA E]3% CO, B ARk il 5 R

PR PR OIS

KGR —UKBRIREE; TEME; CO, BAF; L-KITA Mk
DOI; 10. 13543/j. bhxbzr. 2023. 02. 008

RESHEE: TQI32.2

EI-

A P e LUK , SRR g, &
Bk A B, e F AWk, s> — S A
A TERBREAF AR W S /T P S A, 72
SE AR A A [ R Bk TR £ ) A it A o, B BBl TR
RTIE THFFEH MO L SOKBRIREE AR
BRPREEZE IR ) — B3, L 2 25 PRI A, iR K 7 58
B A ERE R A ) N T URRE BURHECRE K Ab
ST, BT A (BRI Rl A i

Lu 5515 SR FHE S R B 73— X = /K Bk R B it A
PEATHUAR VAR, ] 2 YRR BT =K BRIREE A
AR A O BRI BB A REAR 18 B AR 45 B 5 K
P TR SRR 4 (SDS ) BERE A R i — 7K B R Bk
ARRTE (100) J7 ) b B9 AE R Il o Hh s IR AR HE Y

Wik H Y. 2022-10-21

FEBIUH . [ HRPLA IR (51674137 ) 5 14 TS
4 (ZR2022ME013)

e B 1996 4EA AR LA

*EFIRER N

E-mail ; yanpingke@ 126. com

ZOKBREREE SN, Cheng %" Fl Yang % & AL
Z ML SRR 1 =K B IR B db AR, (H = 7K ik R B
i VAR RS R P AT, > S I it B R 3ok 60 C B, =
TR i TR B A A A2 AR o3 i e Xk R BE ) A B
AR T KRR IR BE R R I BRI A, R
T HAE ARG PRI — e ki, anfeT 4 &
KBRTREE S A (0 IR 1, o BB 8% 7 A 5 11 52
PRI REAEAE , IR SE B At — A A i ik
i, ANRERTAE LW, EYHE IS T L-KI14
SR BRPENE A AT =K BB BE SR A AR 1 JF
il 85 2K R =K R FR BE SR R Tk —2
5T L-KI AR, A SCR A L-KR 14
RSN A U RN A T AR MR =K A R B
p A EIERAE T Mg * 5 L-K [ &R R Z R 7EAE
AHEAEHT, AT LA by 42 il e 1 B v M4 1) 2B 4 7 1) 23t
B ST K R 3 CO, B Ak A7t i — 7K Ak
PR BE 1Y 2 VR B B2 BE A

1 k¥

1.1 SEIgE#
L-K I TA R IR (CH,,MgN, 0, ) TR ER B} ( 20 fiF



.64 - AEEA TRAE2AR (A ARERR)

2023 4F

98% ) , M4 I E 2545 efb 2= A BR A A
1.2 =/kERERS RIEHIE R

3B 0. 5 mol/L Y L-K [ ] A G FR BE Vs i AN
TRTRENIA A 250 mL, ¥ L-R 114 &R BE WU
A ZHBeli, B R R M W L 10 mL/min A 3
AR Z2 T [AIAE RL 200 v/min 9 38 2 3P4l
FPE R FE IR A 1 LRI TSR I Mg B
HOES COy™ RGN, AR i B
TR 3 hJE A RTTE (H AR s F
IR WU 3 W AR B =K AR PR BE b A
1.3 RIESWR

% Bruker 23 H 1 D/MAX -2500 %I X 54k ¥y
HRATHAL(XRD ) AR & ) XRD 35 &, Cu T4 5
(A =0.154 06 nm) , N 5(°)/min, HHHE
FEI A 10° ~ 60°; % Fi] BIO - RAD /23 ) i FTS3000 %!
18 B AR B 2T AP YETE AL (FT - IR ) MR AE &4 1 21 41
WO RE , S FE A 500 ~ 4 000 em ™' 5 SR fH Phil-
ips 8 Al 9 X130 A4 4 1+ I 1555 ( SEM) WA
b I THOUIE S 5 SR Fl NEZSCH /A ] ) STA449 F5 %!
ZEA OB R i 1 25 X Rl A (DSC) #h 4k
FIEEE (TG) £k,

2 #R54%

2.1 RFBEXN=/KEREEEREHETIEE NI
T UIBAAE L-K 114 SR i R AR T B i
T3 Xt B R R A AR I 55 78 AR i S i, SR -
RV TRBEER A JFREAS [R] S R A T ik
PR fm A, IiAH: XRD 3% EIFT SEM &, 45 5 5351 an
B 1 FE 2 R, ATUVE 7R L-RT T4 2R 1R
FEVEFRT B ek B 6T e il 8 Py i I 6 i 1K 1 O A
R SAT 5 0 2500, RaePR Bk i A i = A 1R AR b ik
FEO NP B < 55— B B L A TR 2 30 ~ 82 C,
55 I BN B TR R 82 ~ 92 °C, TESE—F B, Bl
IR B TR A A A B TR B AR B R AR Ry TR AR
TEHCFPAR S | Fe I B GEtR T IR R 6 S Ik 1)
B FITEE N, A A A B TR B A AR A R A ) R ST
20 pm HEME] 350 wm A2 47, 24 5O i B M 30 °C F
3 82 C B, L- K[ 142 WA AT LAA P M Al i =K
TRPREE A AR AR ORI Zi e . [FIRT 2545 1 1 /Y XRD
T PRI AT, 24 5 iR E A 30 ~ 82 °C B, AR LAY
Py =K B R B db AR . 7R 58 — B BL, XRD 45
SR Y RN TR BE R e 82 °C (87 ~92 °C) i, [
FE IR R R BE AR, B T I AR E

P B TR BE i A 3 T A2 o ML B | 2 2B T I A A
2 BE TR 2R 92 °C I B TR B At AR 4 ¥l 20 A Ay kX
mw(dm (113)

< 1%2521%@(7423)

TR

W 2L

(4000 103) (04) KRR

N 116T3fﬂ§2}ik (60Qﬂg20> 82 %
(120)
l (3{0,] deap, 75C

o 2T

0 10 20 30 40 50 60 70 80
20/(°)

1 EAREEET LK1 2R EE-S IRIR B )
BRI XRD 1[5

Fig. 1 XRD patterns of the reaction products of magnesium

L-aspartate and sodium carbonate at different

temperatures
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Fig.2 SEM images of the reaction products of magnesium lL-aspartate and sodium carbonate at different temperatures
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Fig.4 FT-IR spectra of the reaction products of magnesium

L-aspartate and sodium carbonate at different
temperatures
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Fig.6 Regulating effect of L-aspartate on the growth of magnesium carbonate crystals
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Preparation of nesquehonite crystals with high thermal stability
from magnesium L-aspartate

CUI WanShun WEN WeiXiang GAO YuJuan YAN PingKe® BAI Yang

(School of Resources and Environmental Engineering, Shandong University of Technology, Zibo 255000, China)

Abstract; In the process of converting carbon dioxide into solid carbonate salts, magnesium carbonate has attracted
significant attention because of its strong carbon storage capacity. There are many kinds of magnesium carbonate,
among which hydrated magnesium carbonate is one of the feasible materials for economic carbon sequestration.
Inspired by biomineralization, magnesium carbonate trihydrate ( nesquehonite) crystals with high thermal stability
were synthesized using magnesium L-aspartate as a raw material at different reaction temperatures. The samples
were characterized by X-ray powder diffraction (XRD) , scanning electron microscopy (SEM) , infrared absorption
spectroscopy (FT-IR) and thermal analysis. When the reaction temperature was increased from 30 to 82 °C , the
morphology of the magnesium carbonate trihydrate crystals changed from single rods to radial round cakes. When
the reaction temperature was further increased to 92 °C , the magnesium carbonate trihydrate crystals decomposed to
give basic magnesium carbonate. In the presence of L-aspartate, the phase transition process from magnesium car-
bonate trihydrate to basic magnesium carbonate was inhibited. Compared with magnesium carbonate trihydrate crys-
tals synthesized by the conventional method, the initial decomposition temperature of the magnesium carbonate tri-
hydrate crystals synthesized in this work increased to 85.51 °C, the temperature at which CO, was released by de-
composition increased to 440. 23 °C | and the thermal stability was significantly improved. This work shows that bio-
mimetic mineralization can improve the stability and security of magnesium carbonate carbon sequestration, and
provides a theoretical basis for the preparation of magnesium carbonate by indirect CO, mineralization.

Key words: nesquehonite; stability; CO, storage; magnesium L-aspartate
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