539 & 52 PERLN: & Vol. 39 No.?2
2025 44 H NONFERROUS METALLURGICAL EQUIPMENT Apr. 2025

SIAREE: B, TERF, £ R, 2. CO, Bl & db R R ER HORDI TR [T ] A7 (A 8845 ,2025,39(2) 110 - 25.
YANG Huan, WANG Zheping, WANG Lingxian, et al. Research advances in CO, carbonation technology for synthesis of
crystalline carbonate[ J]. Nonferrous Metallurgical Equipment,2025,39(2) ;10 - 25.

CO, B HFRBRBHER ARAARFER

FE] ;,}/11,2’ ‘;i;g._.j",_l,z, E.j:{ﬂijﬂbl’z, /—%i% 2,5’ /3:_ %2,5, /%&7?‘7%»1,2’ "‘I'#‘Xﬂ'll’é3’4, ,mﬂ]\a' 1,2,3%*
(1. PEAFHERKRF #HLFR, 24 A 230026,
2. PEMFRFILAHFLE KRS EASREMLA, 8 FHM 341119,
. PEMFREE TEFTHT AMFE IRLARELERE, LK 100190;
4. FPEAMFHRKRF ML REHR T, LE 100049,
5.1BmBIKYE AL IAESR, B #M 341000)

[ E] BRI EA FRRTE SRS R AR 40 70 AR 88 (T R A Sl 5 E BN e fb ok R ]
# LA RS TS NAMKER , T & B R Y M B 2 R A, R & IR IR SR M R T
BER T IR WAl H R 4218 CO, S 28T 73 S B Sk MO s A0k ; IR T e fb B s (B R | 3252
R A WA EE CO, TR EE RV BE AN B Pk B & pH {8 ; 555 £7308 T e fb ik 9y M 780 iy FH 4, 32 %2
FLAE R ORIR S 9K 1 5 2 BRI BE M b s 1 5 | Xt Ao 12 1 45 ot B e 19 66 RO R SR AT S A 3 47 T
JEH,

[ @I ] CO, frefbik; MARIRER; EIESOUY:,; Mot iusk; e+, Hxi

[HEHZES] TF80 [ X#EHRER] A [ XEHS] 1003 - 8884(2025)02 —0010 - 16

DOI;10. 19611/j. enki. enl11-2919/tg. 2025. 02. 002

- AR EIA N 4B

TL g iy T H R A BB ZHRAT , X AREZRNFH DS L B S ek B A
TR & B R B A AR & F AR R B 5 B AT AR CAE20 RFAEFSEE LA, THE
FORMFALAA +ZZBEE AL RRA P BAF R A AR LR P AR
HRB AL FREET] FRE A LESEF 30 RARMAB, LERFARRL 100 &5, KL+ A
20 AR P AR FRAHARGZEL ] R, LR FHAFHAL=ZFL] A, FEHHFALFZLHAFERL
—F £ 1M, 2022 FHFAFFHMNF L X G B T KA A 2023 FRF P BAFEARKX FAHRESL S
TR,

0 2= 100 ZAFERE) T LB PR, €O, 2T ek
M FE OV BB N R g HECAM S A

BEE S e Ry A BR IR R, 2015 AR (LB B ARUERIRURE , I AL LA 5P, 0 2855 O f R

SE) FORAS EAR HHE H bR, R 2020 4R, 2Bk RS AR TR B R R AT RECH

[YrF5EHHI] 2025 -02 - 10

[E£TH] EZRHE AP AR H (2021 YFB3500801 ;2022 YFC3901503 ;2022 YFB3504302 ) 3 VLG 45« XLT-3%1 7 B 610357 5
st AA T H (jx¢2023201002) .

[E—1EHE] FHW(1999—) , % JLPUEIMN A Bl AR, EEH R oA SR IESE SR .

[BEEE] IVME(1979—) 5B 4 B, EENERA &80 808 206k EME R ICHLAE &R 25 A6 pHi %
LU FE A S 5 N AT SE TAE

10



PHXRAE : CO, BAb il 5 i B R Eh B AW 5 2

AN 1 1 o, HERCE Bk E R A& R 1)
BV, ITAER, CO, M FE BB, A AL A A
FERCARFFE I S, AR5 A B BO Tl A e A
225 T30 CO, Fh Ak A s BRI 4 7=, b T
JEURE | BEVR B s A BHSE IR IR R s i A A Y
Tkt

A TR B R £k LA RRIR T 3 RN 445 (R R AR 43 A
IR BT RSN AEEENH, MYAiEE
LA P RIRER I T2k A DUk A
BB co, ROW R N RO R
AR 1123 bV 0 VAR N 1| S A% NI 7 R
FEARI Y, AnAE DT TE VA, 8RS 7 A X 1 N
b R ol B Eh S R R R, AR AR )
HH 23 AR R A W AR SO O PT R
7 AR R RN 4 T AR AR Y s R A R
TOSLI F A H JR SRAR , IT CO, YRR Y
A R RS AR g Ml fife R A 1 1 7 ) 3 — [ [ B T
PAEHTE €O, TR i fhyk ok 7 1) AR

SR RRAL IR AT T KRS, 5 Pk
fEi—FRA R T2, b co, Skmibib &
VI (CAnZE8E0™) KA L, T8 LA 2 Fa i HURVS 19 45
JEBREREL , — I B Bk ik HAA e M | T e
1) CO, ALHF IR KA, ffbik e Wz 0
FHTBRIR S 0 Tl Az 7= v, ABAEDE T [E4h [ py
AR . 1927 47, HAS (LA BR St A wlR A
WAkl % 1t AR — OB BR S Tolk 7= fh <
Ha4E” 1987 440, 3K E AL TS0 A BRZ 7l
BRA S GIEES —S4E77 1 7 t GKBR AR 85 4 7=
210 T B AR Ak 1k 2 AT P A A K i AR
HlA Y A T2, AR TR RS
[E PRI 5% T R0 R Ak T RIS i S A AR SR FH ) i o
BRALTE S 28 T SR8 4 80 ~ 100 nm B iR £5
= AR MRV IR SR 45 ] 0 A R 4 1
TS B N AT 9 0 £ s St Y R Bk AR 7%
il 28 T 2RI 25 0 9 K B R 85 U, FF IR AR T
PRI BRI TR A X 1 A R R 5 5 i A R L AR
THOZEA A5 | I A0 PR 40 e b T T B IR 5
PRENA AR R E5 0B, O ML, LA, X Bk fb 2% B A ol
PR AT R [ N SIS ) BN R Ak 22 K
A, WA R S AR S 2 . ARk Gl AR
JRINE 48 P IR P2k RS S A 2 B i/ MR AR L
SRR, 7 AR AR KT, el fE iR

U5 ] PN AN Rl TR 65 A 7= o lb R T A a5
SMI 4w (BRI Solvay 28 7] | H A% Shiraishi 24 7], &
E NN AR P TSR A BRA E L Y AR 948 b
BHBAR A R F AR A Ak, B ORI LA
K, FKER CaCO, WY~ i 2 G N, 7 &5 FL R,
{HZ TR CaCO, 77 it 7 JiT 3 A1 FP 207 T A)S 2 AN
A JCIAERN R Z AP RN T fig Ak 7y 1 5 & A B 5 AH
Fefefe w22 ik, Hardk E#l & CaCo, B
UM AR HEBRALHOR (B2 5 AR ™ i 1) 2 D) g
A B IELA . R, BN A R Tl Ay
A7 5 1 EER AR DUTE R AU . X Tk
il & BT , EANT AR50 BN AR
X T 2R C 24 (B Em THH &N H
PBIF AR A 2% , FRT v AR AR
o SR AT & R — BB AT Rl AR 5
IBFFEI A . Zhang 25 L Na, Si0, ¥ BRI A1
IRESRERE, R AR AL B L T 9K 9 1 i 2E T
FH KH570 ( ~y-FH 35 DN O B 480 56 O 3 = W S0t ke )
PO, HET, ffk ik & e R R Y
RO SZ BB AL T2 A SO A% I3 3 2 RN Al Ak aok
FEMLER AT, DT B G- b S B Ak T 325 i 6 1 o 2
(1) TR T AR T o Bl A 125 1] 55 it LB PR
TR JUVERHRS T2, BN AR i i 5e | 1
PN E AT E /N T B A BA S VTP T K2 1 e K AT BA
Xt CO, wAbikhil st + T E MR IR L,
Hov i e A A0 LSRR R JECRE, I A
FAL AT T W pH A 52 R M sl Bk A &, R ik
Al A B e Ll T AR O BE A3 A5 Y A I R K G
i ALY, BT, E g 2058 HUR I B OT R
AL Hl A B R AR - B 5T, X ke Ak T 20 By e &
XP IR A 1 i U A s 2 H AT S A E s,
Hb KL | Tao 557071 ¥R R AL TE & W T 4 40
AR A B IR IR A S

AR R T B RAR o3 A 5 2l i) B ik
Mgk B SCH R BT [ AT 5, AR SO,
TR AR 28 A TR Bl T 2 ) BFF 9 0 T | e O [ 7
T AT T 4328, 5% e £ 125 1 85 o 280 e i 46
KRR SERTHONIT M 4T T 8RB Ak ik 1y
W58 Ko RS2 S i 4

1 BRILHLIE

B A S 2 — o L TR 18R — Rl - R - T 22 A
11



a4 2025 45552

J AR ARG IR A SRS | 2 RIS RE S A
TR VAR AR Rz AL 300 e A=A R s o ) IR MR ML L. 4 €O,
T T R, 25 2L H,CO, \HCO; Fl COZ™ 3 Fh
T RAEAE, I S 0 BB T & AR RO, HE I8 A%
MRS BB FR S 3 X —ad B R T RR Ak S R
YA S SRy R RN A A DG Ak 2 i R 4 2 T 3
WA

CO, WAL R A& 1 ffin, LA Ca®* (RE’Y
ol Al FE R A RS 3 AR B, ORE o,
AW I R % T oK If A ) H, CO,, H,CO,
HLES A2 i CO ™ @Ca’" \RE* 2585 T 1A it ; B Ca-
CO, \RE,(CO,), EPRipy Ak, Hr, 0H™ BT
A ZsThFl H,CO, MBS IR HY A2 i fi iR 55 T
VE A RN E AT, N2 E A A NaOH ¥
50 NH, -H,0 Wk i b OH - B3,

I NH, - H,0~NH;+OH" '
OH-

CO,(@—>C0,(aq)

|
(;'32; i CaCO, 1%
BE= | RE,(CO,),fhik
HCO;C0%
L]
1

KW
1 CO, Wik &Ry I

Fig.1 Mechanism of CO, carbonation reaction!*
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Table 1 Advantages and disadvantages of carbonation technologies
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Fig.2 Preparation of nanometer calcium carbonate

by carbonation method
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Fig.3 Preparation of nano silica by carbonation

method"”"!
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Fig.4 Process flow of preparing basic magnesium

carbonate by carbonization'""”]
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Fig.5 Preparation of rare earth carbonate by carbonation method ( taking Y** as an example
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Research advances in CO, carbonation technology for

synthesis of crystalline carbonates
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Abstract ; Crystalline carbonates, characterized by their distinctive morphologies and narrow particle size
distributions, hold significant applications in fields such as ink manufacturing, electronics, and military
technologies. Carbonation methods have emerged as a critical process for synthesizing crystalline
carbonates due to their simplicity, controllability, low cost, and ability to produce metal compounds with
tailored physical properties. This review systematically outlines existing carbonation technologies,
categorizing them into direct bubbling and microbubble-enhanced methods based on CO, introduction
strategies. Key factors influencing the carbonation process are elaborated, including carbonation
temperature, CO, flow rate and concentration, solution concentration, additives, stirring speed, and pH
values. Furthermore, the review highlights typical applications of carbonation techniques, such as the
preparation of calcium carbonate, nano-silica, basic magnesium carbonate, and rare-earth carbonates.
Finally, future prospects and trends in carbonation-based synthesis of crystalline carbonates are
discussed.

Keywords: CO, carbonization method; crystalline carbonate; direct bubbling method; microbubble-

enhanced method ; rare earth carbonate;white carbon black o\
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