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[1] Hailei Zhang*, Bo Zhang, Chongyang Cai, Kaiming Zhang, Yu Wang, Yuan Wang, Yanmin Yang*,
Yonggang Wu, Xinwu Ba, and Richard Hoogenboom*. Water-dispersible X-ray scintillators enabling coating and
blending with polymer materials for multiple applications. Nature Communications, 2024, 15: 2055.

[2] Hailei Zhang*, Boyan Tang, Bo Zhang, Kai Huang, Shanshan Li, Yuangong Zhang, Haisong Zhang,
Libin Bai, Yonggang Wu, Yonggiang Cheng, Yanmin Yang*, and Gang Han.* X-ray-activated polymerization
expanding the frontiers of deep-tissue hydrogel formation. Nature Communications, 2024, 15: 3247.
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[1] Zuo, H.; Lyu, B.; Yao, J.; Long, W.; Shi, Y.; Li, X.; Hu, H.; Thomas, A.; Yuan, J.; Zhang, W*.; Liao, Y. *
Adv. Mater. 2024, 202305755.

[2] Li, X.; Wang, Y.-L.; Wen, J.; Zheng, L.; Qian, C.; Cheng, Z.; Zuo, H.; Yu, M.; Yuan, J. Li, R.; Zhang,
W.;* Liao, Y.* Nat. Commun. 2023, 14, 263.
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AT ARV BRSO NE 5 B P 9 BRI SR AZ AR Y, 0 1 S S U P 55 e I 7 ) 440 T i v JBE AR

B04-26
IR B T I IEARADRLR ML R FE YR JR - S5 RRIR B OB A

2 e

SHESEN e

AT TR FH A 75 AR AR B - W i IR A 0 4 S 2R AT W A RERE D F i IE SRR &
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Utilization of Iron Tailings in Limestone Calcined Clay Cement (LC3) for Sustainable Construction
Muhammad Faheem*, Ting Yu, Baifa Zhang, Zhineng Peng, Peng Yuan
Guandong university of technology

Significant environmental challenges are posed by the improper disposal and management of iron tailings
(ITs), including hazardous waste leaching and extensive land use. This study explores a sustainable strategy by
integrating ITs as supplementary cementitious materials in limestone calcined clay cements (LC3), thereby
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establishing a quaternary cement system with a compressive strength equivalent to that of reference ordinary

Portland cement (OPC). The research systematically invetigated the impact of substituting different proportions of
ITs into LC3 and the influence of varying gypsum content on LC3 integrated with ITs. The investigation involved
the evaluation of compressive strength, microstructural characterization via Fourier-transform infrared
spectroscopy (FTIR) and scanning electron microscopy (SEM), and the analysis of leaching behavior in two
extractant solutions, acetic acid and deionized water. The findings demonstrated that substituting 28% of LC3 with
ITs resulted in a compressive strength of 42 MPa after 28 days of curing, equivalent to the reference OPC, and
facilitated a 50% reduction in OPC content. The microstructural analyses indicated that the ITs, in addition to
providing a filler effect, participated in the chemical reactions to form additional
calcium-aluminate-silciate-hydrates (C-(A)-S-H) gel, which is essential for the structural integrity of the cement
matrix. The study also revealed that while gypsum had a positive impact on early strength development, it reduced
the compressive strength at 28 days. Moreover, the concentrations of Zn (0.003-0.094 mg/L), Pb (0.002-0.090
mg/L), Cu (0.005-0.018 mg/L), Mn (0.115-0.712 mg/L), Ni (0.011-0.021 mg/L) in the leachates of the
cementitious products were below the critical limits for surface water and groundwater. These findings suggest
that the substitution of ITs in LC3 to develop a quaternary cement system is a promising approach for the
resourceful utilization of these wastes and the mitigation of associated pollution.”

B04-41

The Potential of Halloysite, Metakaolin, and Biologically Self-healing Concrete for Artificial Coral Reef
Restoration
Mohammad Fahimizadeh*!, Febrianne Sukiato?, Kok Lynn Chew??3, Pooria Pasbakhsh®, Joash Ban Lee Tan’,
Peng Yuan', Affendi Yang Amri’, Raman R. K. Singh®
1. School of Environmental Science and Engineering, Guangdong University of Technology
2. Institute of Ocean and Earth Sciences (IOES), Universiti Malaya, 50603 Kuala Lumpur, Wilayah, Kuala
Lumpur, Malaysia
3. Coralku Solutions, 60000 Kuala Lumpur, 60000 Wilayah Kuala Lumpur, Malaysia
4. Centre of Recovered Resources, Department of Infrastructure Engineering, The University of Melbourne,
Melbourne, Australia
5. School of Science, Monash University Malaysia, Jalan Lagoon Selatan, Bandar Sunway, 47500 Subang Jaya,
Malaysia
6. Department of Chemical Engineering, Department of Mechanical and Aerospace Engineering, Monash
University, Clayton 3168, Australia

In recent decades, global coral reef cover has progressively declined due to anthropogenic factors such as
pollution, unsustainable coastal development, destructive fishing practices, and, most importantly, climate change
due to global warming, which has been identified as the main cause of the decline of coral reefs worldwide.
Various coral restoration efforts have been taken to assist in the recovery of degraded reefs. An estimated 21% of
coral restoration projects worldwide deploy artificial reef structures to increase habitat for marine life and
fisheries production of coral reefs, provide coastal recreational activities (i.e., SCUBA diving), prevent destructive
fishing activities, and provide an area for coral larvae to settle and thrive. Artificial reef structures are commonly
fabricated using standard construction materials like cement and steel bars. Such materials are widely available
and have predictable performance and service life. Novel construction materials and techniques such as nanoclays,
hydrogels, and self-healing cement-based materials have shown potential to improve the durability of
cement-based structures and enhance their resistance to various stressors. In a pilot study, our research team
assessed the impact of metakaolin and different composite microcapsules composed of calcium alginate,
halloysite, and biological self-healing agents on the health and attachment of Dipsastrea sp. coral fragments
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attached to cement paste samples for 9 weeks. The findings showed that the mixture of metakaolin and composite

microcapsules could replace up to 25 wt% of cement with no adverse effects on the health and attachment of the
coral fragments. The calcium alginate microcapsule containing halloysite and biological self-healing agents might
promote coral attachment, while the presence of halloysite was found to improve the structural resistance of the
microcapsules to seawater by possibly buffering ion exchange. The findings can serve as a baseline for future
studies on materials assessment for artificial coral reef restoration and help advance the research effort for
alternative and sustainable reef materials.

B04-42

SUGARCANE BAGASSE ASH UTILIZATION IN CALCINED-CLAY-BASED GEOPOLYMER FOAMS:
AN INVESTIGATION ON THERMAL CONDUCTIVITY AND HIGH-TEMPERATURE TREATMENTS
THAMMAROS PANTONGSUK*!2, DUANGRUDEE CHAYSUWAN?, PAKAMON KITTISAYARM?,
CHAYANEE TIPPAYASAM?, DONG LIU'2, PENG YUAN?

1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences
2. University of Chinese Academy of Sciences, Beijing, 100049, China
3. Department of Materials Engineering, Faculty of Engineering, Kasetsart University, Bangkok, 10900, Thailand
4. Department of Welding Engineering Technology, College of Industrial Technology, King Mongkut’s University
of Technology North Bangkok, Bangkok, 10800, Thailand
5. School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou, 510006,
China

Sugarcane bagasse ash (SCBA) is a residual waste by-product from the sugar industry and is regarded as a
pollutant due to the disposal process as it is mostly dumped into open areas, harming the environment. Thailand is
one of the biggest sugar producers, resulting in approximately 600,000 tons of SCBA in 2023. SCBA’s high silica
content (62.2 wt.%) makes it suitable as a pozzolanic additive for environmentally friendly construction materials
such as geopolymers. Geopolymers are inorganic polymeric materials with amorphous three-dimensional Si-O-Al
structures made from aluminosilicate precursors, such as nanoclays, under alkaline conditions. Geopolymers are
appealing because they consume less energy and release less carbon dioxide than ordinary Portland cement during
production. Moreover, geopolymer foams can be used for insulation, possess a high thermal resistance, and can be
fabricated using a foaming agent to generate a porous structure. In this research, geopolymer foam was developed
using SCBA activated by sodium hydroxide and sodium silicate (replacing 10—30 wt.% of nanoclay geopolymer
precursors) and hydrogen peroxide as the foaming agent (0-1.5 wt.%). It was found that increasing hydrogen
peroxide quantity improved the porosity of the geopolymer foam, while the opposite was observed regarding the
SCBA quantity (10-30 wt.%). Higher rates of pozzolanic reactions in the presence of more SCBA producing more
reactive silicate during geopolymerization can decrease the hydroxide ions available for reaction with hydrogen
peroxide. Hence, relatively less oxygen gas is produced, resulting in lower porosity. A significant reduction of
thermal conductivity from 0.3194-0.4519 W/m-K to 0.1532-0.1857 W/m-K was achieved because of increased
porosity when hydrogen peroxide levels exceeded 1.0 wt.% with the SCBA amount of 10-20 wt.%. The practical
implications of high-temperature resistance were assessed via high-temperature treatment procedures.
High-temperature treatments at 600 °C and 800 °C (1 h) led to thermal transformation and the removal of organic
residues in SCBA, reducing the pore sizes and increasing the compressive strength of the geopolymer foams. The
mixture of 30 wt.% SCBA with 1.0 wt.% hydrogen peroxide demonstrated the highest compressive strength after
being heated (23.6 MPa and 21.5 MPa for 600 °C and 800 °C, respectively). The findings can pave the way for
efficient SCBA utilization in geopolymer preparation, thereby reducing the environmental impacts of the
construction and sugar industries.

B04-43
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Synergistic impregnation of sepiolite by polyethyleneimine and diethanolamine: Enhancing polyamine
dispersion and CQO2 capture capacity
Chenguang Qian*
China University of Mining & Technology,Beijing

Amine-functionalized solid adsorbents exhibit broad development prospects in CO2 capture from flue gases
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due to their high adsorption capacity and selectivity. However, the reported adsorbents are still facing challenges,
including high costs, easy agglomeration of polyamines, and limited adsorption temperature ranges. In this study,
sepiolite-based composite amine adsorbents are prepared by synergistically impregnating acid-treated sepiolite
(HSEP) with a mixture of polyethyleneimine (PEI) and diethanolamine (DEA). The results show that with a
PEI/DEA loading ratio of 1:1 and a 60 wt% amine loading, the CO2 static adsorption capacity of the adsorbent not
only increases from 0.58 mmol/g of HSEP to 2.89 mmol/g at 60°C and remains above 2.50 mmol/g after 10 cycles,
but also maintains over 2.40 mmol/g within the temperature range of 30~70°C. To simulate industrial flue gases
(15 vol% CO2 and 85 vol% N2), breakthrough adsorption experiments are conducted, showing an improvement
in the dynamic CO2 adsorption capacity from 0.052 mmol/g of HSEP to 1.60 mmol/g. Furthermore, in-situ
DRIFTS analysis reveals that the introduction of DEA into PEI helps the polyamine dispersion, thereby enhancing
CO2 adsorption capacity. The CO2 capture mechanism follows the zwitterionic reaction, with CO2 ultimately
converting into carbamate and carbamic acid. Overall, the sepiolite-based composite adsorbent, characterized by
high adsorption capacity and selectivity, low cost, broad adsorption temperature ranges, moderate adsorption heat,
and good cycle stability, shows promising potential for industrial applications.

B04-46

Magnetic coal gangue-based catalysts for peroxymonosulfate activation and benzo[a]pyrene
degradation: The construction of Fe and N dual active sites
Chao Liang*
China University of Mining and Technology (Beijing)

The magnetic CG-based catalysts were successfully prepared by impregnation-calcination method with iron
(Fe) and nitrogen (N) co-doping for peroxymonosulfate (PMS) activation, illustrating excellent catalytic property
with 100.00% removal rate of benzo[a]pyrene (BaP). Additionally, Fe/N co-doped CG catalysts (Fe-N-CG)
possessing desirable performance against co-existing anions and organic matter (HA), with nearly 80.00%
removal rate in actual water systems. The mechanism of activating PMS and removing BaP was comprehensively
analyzed through a series of characterizations and experiments, proving that the Fe and N double reaction sites
could enhance the contribution of radical paths and non-radical paths for BaP degradation. Finally, the safety and
prospect for practical environmental remediation via Fe-N-CG for PMS activation were further evaluated by
ECOSAR toxicity analysis software and mung beans growth experiments. In summary, the development of
Fe-N-CG widened the high value utilization of CG and supplied a deep insight into the restoration of organically

polluted environments.
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b T ERRRE, SRR 1 SR WTE N, K& 5 2R 200 PR SRR AR 7o e 1) RS
BN, ERKRER IR LIRS Yo AR SCHE T8 FH IR 3 Ak AR A 5 4 L (R SR A R A A E Bk B 4
MEE L2, M CaO 5 CaF2 fE UG, FERAEAIEIFET ], X FErk A e 55 0 s 95 o 3] 4 P2 S A 7
T AL CaO ENMRER, BRI BRI A 10 B2 22 25 40 HLARIEE MoSi2 H Mo JtER 5 Si e & M
B, PR N A B R RE, (R AR Fe 5 Mo JC R HIIEJE . BT 70 & @ AR AT AR (T &, 36
N TN . ERRAMETT, Fe F1 Mo I EISE S 7R 97.27%F1 95.86% . HRi& 3 EL R 734 CaO. SiO2
AT A1203, ATHFEEMEFAA RIS % .
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B04-48

BRERKER SEEEFHE R & FIREERN A
Wt
JR IR

HEB-PUERE AT R AN R & FR R —I5 4R, M HESHEER, 2 4iHREsE
KPR —. FETFEEEAKEA (MgMn-LDH) JUER (1) 25 F4 A R U MR B A AL e e, BT S B4
& P S THI S S ARFAE A R AL B T A R AL . BIEFE RN, Cu2+IBId T i CuCO3 H1 Cu(OH)2 T #% & 5E £
MgMn-LDH I, Co2+HUf{ T MgMn-LDH @& &5 8411 Mg2+, iM% CoMn-LDH. [# & Cu2+H Co2+
M F2 A2 T MgMn-LDH (1) 3% [ H faf P2 F S A0 08 JE P, OB JE B/ # 8L ( MgMnLDH-Cu-4
MgMnLDH-Co-4) BA =& % 7 . Cu/Co F1 Mn F ¥ [FI/EH 358 7 MgMnLDH-Cu-4 Fil MgMnLDH-Co-4
(AL & . MgMnLDH-Co-4 £ 5 (A0 15 25 T 450 h = 5 1S 00 &% Mn 5 [ 8 72 i i) Co
2 AV SR AR A o R PR 5 BB AR 2R A R B R 285 300°C IR Jn , 1538 T AR E B & Fi A
¥} (CuO-MgMn-LDO-300). S& FAME 5 A TAA R T AT, H Cufl Mn Z [A11f14:)&
[FE R Cu2+/Cut Al Mnd+/Mn3+IEFRRIHEAT, SRACHIEE ZBERER (PS) FRfdfifie %M (SMXO
I RE . CuO-MgMn-LDO-300 i E A It 55 (1) vl 25 52 A PE AR B 1%, FE ELRETE 1k PS PEARRTT 95% At
FRAMAFEZR, N E (CIP). DU EK (TC) FIREZMERE (SD), 1ESE T M AR Bt 7] (Cu-MgMn-LDH)
BEURAGR] R B IME AT 0T AT 1 o AW AN E &8 - W E A5 G m)ia B At BB AR 2K, A
BT BB 0TS S S T r g, 1T FLAR R T R SR E M S E O MR, e A g
() A A S AR A R LAl

B04-49

HTWERAME R AL CoFe204 YORIBURLF TR 2% BroK AR FF R mE B A LA
BT B 2 43, FEge
1. PR TR
2. WITRHER
3. PEBEABE N ERAL 2B T
4. TTARINR

Tl FEOTE I (SMXO & — i B Pt R, T2 B TR R Gs. BF SMX 5iE#%,
RasEMEam, AVIBRARIESS, WA K A T 2N SMX R RCREHR. 5L HAER, SMX R
15 7K B R AR KRB HpoTAT s A PR s TN PR BE 2 A W) ™ B iy . R, e v ik Bk SMIX, 2
H A S0 A e 1) E B K A5 )

ITERF AR, $ESEAAYRAEMBRER (PMS) s At AT H T A Vs 39,
KB TR EAIR) 22608 RIS (CoFe204) & —FhaT matid it PMS i I 48 S L. 28
ifi, CoFe204 TEM| & By A5, TSI mMELLREE . Bk, SR IR —FhEAa bR RAH CoFe204
IR WA (Sep) &—MRAK (FD LY, BAMERMAOREE . SRR &R 5 k54
R BN R AT ST R AR B R A R o, WA AR TGRS CRIZR T IR AL R o i
B (Si-OH) R AEBER ARG TEAL A It gk ik Al il i 5 i A0 T Si-OH frsE & [ 5 T4
F A, NI AT A R R 1 5R . 2T X — S, AU I CoFe204 4] fi#k Tifgit
R IR s, RS T CoFe204-Sep / PMS ALK %, B EINE PMS % SMX (&AL &R .
FEERRM, CoFe204 YRR S M TA R, HAAEY 2-4nm, 2&EHEL. ZEAMERI
HEE4l CoFe204 B i (K EALIEME, CoFe204-Sep / PMS 7E 20 min JIE4E i N A SZEL T 20T 100%(K) SMX
FEBRZ, 1 CoFe204 / PMS X SMX R FANL] 76%; HH CoFe204-Sep 7£ SMX 1k B ffid f2 o BoR
TR A RAF I FAEME . CoFe204-Sep / PMS 1A &7 102 [ SMX EBEAFEM P IER, RIRIR
R AR A RN TR e B R W R . AR AR IR R A £ s AR T K s e 2R B AR R B
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SO T o S

B04-50

W5 RIRPES | EE KR I T2
5K PRA
SN N2

A S HECE K. SAERA R, KRERET MR UE IR IR TR %, X & B 551G
B R . iFKAE B RUFIIRAKIEKVERE, WA RUGRR T P B5 R S 2808, DAL 8 g J sk i) 4% 325 7K i ]
DASEIR G IRAG AR o AT LA EH R A v 79 ol [ 1 g S sk 1) % 328 7K i, A4 AS ) ] R 2 e o RIR - 6t
il 2 KA 1) T2 2 AR AT T, AR AR AR 30 A AR s AL, o il DAAT: [ P R g 7K At bt s 5 g
K RBUR M A bS5 ISy 1050°C, fRIERS A4 60 min, MY J72h 6MPa B, 3% 7K A% (1470 H 5
FE L FLERR AR K 4> 58 38.38MPa. 18.83%K11 8.37%, /K R %00 /& E AR B R . A T2 92 Bl [ R % AL
IR EIRI T, o AR R B FE AT R A0 AR LA ) A ek e ] P B 1 9 P Lt AR 7 P T 5%

B04-51

Ty e A e 8 7 L OB R 1 48 B PR RE T 5T
X575 gk Eg
ML RS E AR S B 2

AT, PR 7 R R T B RGBSR FLAZE ARV M 22 . B i SRR, R
PEZE . DR EEEL R SR, 5ol AR R A . Bk, HAT LS EER E AN ) 2 P R BRG] £ B
Rt 22 4 A B . A RIG R R RAA R AR e 2 S i, IR B S e e, RIBFLIESS
. EEHE. SHEREARRE LT WIS (ATP) NEEAE, By L MMk, T
IFEMER . FLERIA . HMRREIRIE R0 A B R . ER T T MR A BT 2% 1 SRR R
FEL FLERR . R, Bt BTSSR, I WFREESRMm . 45 RRIEH] &K E SRR
B, MR, BT SR, IRoEtE. EReESHm e TR REGRERE. IR G, BB
PR SFRasE MR 25 T, 7E 180 °C R ANFAALEE 30 min, 7 Celgard 2500 &2k 4i, 1 A BB L
PR, XEEEH TN EA AR AR e SR . A 3R TH 5 E S R R R
P L A 2 10 A R SRR DT T 52 A BRI 2 1 F AV e . R R BEIE T 0005 Wi
=R E LA R S G RR 1 RR SRR, 5 E A R EA SRR AR, XL ] DU
F LR AMERIFEE, SRR RS AR E T FE A, R E AR 0.84
mS/em W& FHSE, 28 LR, MOFEAREEA SRS, SRR, B THEE, Rride
SEMERI LR M, DA e SRR & e e A R, AT USRI o 114 e B R S 2 ki S8
%

B04-52
BRI YRR 5 Je E RO BB R ARE AL
UGt RREEE . BULIR. BRIEEE. KR
[ RHEBE T MR A 5T B

i LI ERAF NI LIRS R OSBRI ) . Rk G0F . MOORI 3R Rn)x £ 0
T Qe H I A E B VI B o ASHIEFERT ] 1 3 o A i im0 = (MK-PYYE 9 3 770, A BASR B
BRI LR, BRSO T RAEYRR . Dl sl 10 KH2PO4 Y5k}, SR FHUAAL 22 A #
WEFRAHGE & 177004 T MK-Po 453K BH, 7E MK-P 7= E SRR H0 RITE M AL-O-P A s, AR TH11)
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[i5] 8RR A R T Tt 3% MK-P 2 3 PR 358G B0aHM L5 & 76.7% ~ 99.2%, i 2 BRSO il 2
(AT &850 Fi £ 5 & 43.0% ~ 57.3%. MMM, MK-P %15 1= 70 3 8 e A0 A F 48 5 ] g 5 13 pH
AR I 9<, MK-P HIMtH BGE 17 L3R, ki 238w 7 14.8% ~ 20.1%. X L5 L E0,
MK-P 1] DR A — P i s i) a8 ol B4, n) A 8 Ay G 338 b i - e R I AR DA R oG g &

B04-53

BEA XA KAR-C12A7 46 R KB ML
SRR LB, BRI
HYINKF

ARAK WA RPN W) DAV AR 5. A SCPAA KA HE CaCO3 U5, LA A B E CaSO4
Y, WM T OBE A BN A K A K -CI2AT AR EmMALE . Bk, MABAEERE, SUlA
(3Ca0-A1203-3CaS04-32H20) 2. 56 T HL i B R F5 BRES (3Ca0-A1203-CaCO3- 1 1H20) A i, IX A 15 47] kI [H]
HIH0 B 2 47-143 min, RFEGE T LAEMERE: R, R T AR R 32 Z ORI AH 2 B B R AR TR
5. ESHUA AT AOH)3 Tiidt. BT CO32-MfEfE, RUMERAREA BRI AR, MUlATIRIRFRE . RN
AR AR AR IR E5(3Ca0-A1203-CaS04-12H20);: ), TRIT 1 Wi B 5 EX KA )& B AR T 2 1 R
. BEEREA BB ED 1% 2 9%, AIOH)3 i frEm/b, F0lA & ERFEE N, T BRE IR e
TR R XU EESBE MR E T DERERR IR AE . BEREA BB RN, RN PURRE
JeIG R, Hor, BN 5% E IR 28 RYUEIREE AL 71.02 MPa, 9 LA A RAEAE .

B04-54

BIHAY VIR SN LR E A R R EE T R TR
Aoy 12, YRk 1200 G 12, BRI 12
1 ASIE 515 BRI S REM R E S 5 s2ie = Qb Dbk, K 300130
230 AE Tk K 2B IR S5 I RA R 7 BT, R 300130

I AURERRBEA R LG5 MR 08 - AR AR EE M /NSRRIt AE V5 e B 25 B A0 52 3172 KT .
SR, A FLRERR BEATRLTE il £ S N F I FE AP AR S R AR — . ARG FE R % R ] VS AT S35 1)
Ao EERT Bl @, TR A R AR S AR L, B KT, & T R AN SLEE
FREEM AL il 8 A FLEERR BEA R BT 521.75 m2/g s bR A, BLA T 1) Si-O-Mg. Mg-OH. Si-OH
SERTHVEENL T, I & i # &R B1 (AFB1) RILH RIGFHIREE S, SRR EATIA 21.26 mg/g.
SiA R R (DFT) THERIAI, AFBI A T LPATRERREE (0200 R0 T bl A LAk FREE I
HL 2R A - 32 AR A AU B FH A2 5 B LR o AR AR N R ARRL £ N FLEERR SR AR AT 25 & B
DR S B85 1 i 7T kit o

B04-55

GOREMF B SR ZSMRDBEN CO2 1B R P RERT 5T
KUK Y, MR, RS2, B ER, B!
L EHBRY: (AEsD MPRER S TR AR
2. P MRS (B0 BAp

EAER, CO2 HEBCRMAWIEM, A NTRET LI CO2 Wit AR . FIHIKEHREAI-
SHCREACTIRES R CO2 He A mBERRRL (i CO 1 CH4 %), &M A& JI1 CO2 HFFFIfe s n]
FREER NG . JefEll CO2 3 BT REMI SCHEAE T2 AR AR ISR, HEALTTIER 1 5 250 AL A G B s/
S E . BUNRIAST TR LSS, e i T A R R A R R R DG AL T RE RO OB R R . FT T
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TR, A3 TRELE S8 e AL A AR R TH (106 AR FELART 23 B8 5 TH B IE B — PP 2 oims . A 2
— PP RIRIORGERR ERA 4, ARG B AR, 3 B R A BN RE W R AL e AR B IR i E SR
RIF I IEN, B2 ORMAE AN, R E T RIS E, MNife it rkge.

AT T AR EA A B A B EMEL, BRI TR S BN R A B B R A R
JeHEAL CO2 IbJEVERE M RZIR, FEXTHE A TR S AL B EIL CO2 B SR MERENLIR AT AL . WAL,
RUNTE:

(D @I g AR50 % TOKEe e/ a6k, W T EAaMEIMA K. B, &
T HL AT SR, 25 SRR AT IE FEAT 1K) ZnO G KBRS &) 43 A 18 1 S b fuf () LSRR T, HL R s
MITER N RELS G .

(2) X EEMEHAT A R PG CO2 b Ji i REMNR, 25 5RFR I U S S A 50%0, 546
MEDEfEL CO2 I8 JFE T E =N CO, FH AT 25 31.5 pmol/gea /h,  FLAEGIK AL EF (1) H
FIET] CO P23 (1.7 pmol/gcat/h) $25r 18.5 i, IR CO WEHEMEmEIL 84%.

(3) M RAE I, B AA IR N S B EE T T8 B, [RII (2 adk - S A4 fh A7)
HAER AN E S, IREEASMEDLEL CO2 it JEMERE

B04-56
— R IR ORI ERR R I BT 4% Kbt CMAS JE T A
PULTER
SHEEN N2

AU RE PR B G PR BT — AR B R BN IR e AR, T B i PR SSE RR 2 14T CMAS Ji il
XA R S Fr i) 52 b 8 B B8 o ARSI [ AH e gt v 4 1 — ol v 005 5 R JR b L XURE IR
#5(Y0.25H00.25Yb0.25Lu0.25)281207, KIVFLAELE 1300°C KR T — EFEE EIEHT CMAS (&, J&ih
JEFEE R IL CMAS 45 3h s AT H ) CaSio3 Bl . AR, A dh iR & B0 3 I Ca-RE-Si-O KA
FHUA Ca2+4 HUH o 5 FEF DLt (8] RTINS LI ) A N R 20, AT S Tl A A e 2 J22 JE FE 388
AR T CMAS JEEhI4kS95E, R 1 H0EERR 2R IHT CMAS AL /). X TAE S T —Fi
TapREE, RIS RSN LA MR BT CMAS JEREE T, AIREIRRIRZ P CMAS JBhaE F1i 5
SRt T LA

B04-57
KI5 SCR LTI AR % 99K Tio2 SRR
DR IR, FhEAE T

RS CIEED

SCR AR AR FL ) i R G IAZ O A, AN e B HL S A . Oy 1 9 D PRI 5 YL N B TR 2,
AW TEE ST TR R 3 VIR R3S SCR AL R ) TiO, 3047 IR R I AR RME R, BAT B3 f3R s AN
B . AT 56 R TRIEN U B, #2535 SCR AEAL 77 % gl K Tio, JeIEALF . ALi T 2%
PN EE 30% BRELEG 4: 10 BFESIT ] 1.5 /NG o B BS i) 2% (1) TiO2 FHALAEN 0.589 pum, HER AN 48.13
m¥/g, EEHBET Y TiO 4. BB & 1) TiO, TR AMEHR 60 2% Xt 2 I B YRR Z2R0 FHE SRS (1)
FEff 2T 100%. HE—2 KA NaOH WAL EE, DR S HOBMAMERE . 72 NaOH ¥ FE 5 mol/L. AbFRIRFE
80°C. ALFEMTIE] 2 /NI ISR T, W EE B AL R ] £ 140K TiO2 el Tio, F i mZE 90.41%,
A2 A 4.98 um, HLRTEFR 50.88 m¥/g. HWFEERALFEYNK TiO YeMEALTFINT 2 P B FEFERE AN PURR (1)
B R B 100%, HOGMEALMEREDL T W BE ] 4 1 TiO, 3H 5 16 P25 M. fe, I8 ik BE )5 1%,
VI BE TR AR BE 40K TiO, FMEAL T 1 #AE To e B Si0: kR i, il £ 1 TiO-Si0, H & MM b &A1
FRHRIRE 30% SUTi=3:2+ BRELLL 5: 1. BREERTIE] 0.5 /M. TiO,-Si0, 7E AN IR 60 738 4 AT 58 424
il FRJERS , OB RE S TS TG FEGK TiO2 YU RIAE 2, FFEA F AT ISR E A MR RE . A
WHIC R 1 I ) 7 BEUR S SCR AR & S MERE AN K TiO, YA A L 2 G AR w47 M AN
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B04-58

Contributions of TCA-KTTO-modified quartz tailings and CPE toughener in PVC composites to
enhance the mechanical-thermal performance
KA MG
MR YN

HAr, KEAREY (QT) HERRUL, MELLARACHE . MAASRET R KBS EHIERLZ
R IR FH A PR FEP A RAORM , FFa v FF SRR R H AR . mQT/PVC FISMLER L) (CPE)
-mQT/PVC EEMEHE B TS CPE MBI 5 Hh MR ] 41 e, AR IBEARI 73 Fadid Si-O-Ti 52
FAF] mQT Kifi. mQT £ PVC AR 21 73 BOF R # N E, JCHRAEARIR R B IR 0 2.0 wt%lid
50 wt%-mQT/PVC W% FE R IIESL 4 A L 25 H R B NI 2370 G 0 1 28.50% 19.64%- 247.94%.
88.61%71 153.11% . 50 wt%-mQT/PVC ] T40 wt%ik 2| 487.39 °C. &t i kb HE f5, 15.0 phr-CPE-mQT/PVC
Fepti s L mQT/PVC #2511 47.38%. AL RE W, mQT/PVC. CPE-mQT/PVC E &AM
CPE-QT/CaCO3/PVC L2 Ui 75 & b E AnvEE GB/T 24508-2020. mQT/PVC Al CPE-mQT/PVC & &#1
BEEA T R m AR e v A SRR . 2 R T — M &P QT/PVC
BaMEl R T — ] 48 ) [ AR R 7 B U A R FH SR o

iR

B04-P01

Reaction thermo-kinetic mechanism for the recovery of Nd-Fe-B magnet sludge by low-temperature
selective chlorination
Haibo Xu, Qiang Ma*
Ganjiang Innovation Academy, Chinese Academy of Sciences, Ganzhou, Jiangxi 341119, China

Recovery of rare earth elements (REEs) from bulk Nd-Fe-B scrap by chlorination with NH4Cl as a
chlorinating agent has been reported to be an energy efficient and environmentally friendly method. However, the
reaction mechanism and phase evolution of the low-temperature selective chlorination process of Nd-Fe-B sludge
are not clear. In this paper, we have systematically investigated the low-temperature selective chlorination process
of Nd-Fe-B sludge with NH4Cl by combining thermo-kinetic theoretical calculations and experiments, and
revealed its reaction mechanism. The phase evolution during chlorination was determined by XRD, SEM and
EDS characterization as well as computational analysis of the phase stability diagram of the M-O-Cl system. To
determine the optimum chlorination conditions, the effects of chlorinating agent dosage, reaction temperature and
reaction time on the reaction were investigated. The results showed that the rare earth components in Nd-Fe-B
sludge were selectively chlorinated to RECI3 and avoided the formation of the REOCI in the temperature range of
300-420 °C, while the iron components were preferentially oxidized to Fe203. The selective chlorination reaction
conformed to the unreacted shrinking core model, and the rate-controlling step of the reaction was the internal
diffusion process of NH4Cl through the transition layer of the reactant product to the surface of the Nd-Fe-B
sludge. The complete chlorination of REEs was successfully achieved and 99.8% of REEs were selectively
extracted into the leaching solution under optimal chlorination conditions (300 °C, 2.5 times of stoichiometric
amount, 4 h).

B04-P02

21



HE PR 2 2024 58— Jm SRR 2 BO4. G A KHS A A

ETHEE AR R E A SRS AR SR RERT IT
WRoRFP 12 ARRSY 1A W 2L WREAR 2 EER 2
L v MR 25N 45 e R 4 P 20 P B i SR
2. HEE KA TR

DA A SR i) 6w v i A R H R S IR R B A R FH I B B R 2 —, WAL 450 2% et oo g
N A% BB . AR SCE EIRE RIS A R B SRALLLBIERE, TR RGEH T T A AR s A
LS A SRS A AGE B BRI R . S5 R Y AL R R A A R R A R P R s
S50 T AT R TG A BR A A B AL, R AT T R DT, (A R SR R A L )
F SRR A NG . AL IR I, B e AR AR A R R SRR B R 1
BRI, 7E 0.1C HLIRSE B T Al b 8 &4 355mAh/g, 7E 5C KHLIRZE E NI 4E4F 201mAh/g, 7 1C ¥
RS E T, 1530 850 [lJE, HARFRRET 100%, JEIL RIS RS S ER R g, &
— b L AR B S 1 H T AR

B04-P03
Ir/RuO2 AL I B AL ZEBR YA IR SEDRAR Y rEfie L AT &R
FLAH L BE*. BRRE 2. 248 ER . Bar i !
L R E RS (A6 MERFE S TSR, MBS SR KmcR 808 3 LAEM .0, E&EI
Y5 [ R A RME R AL s T B TS =, MR E R Ll seie =, dbat, 100083
2. RERZEMEIRES TR, SR ESM THEAGHSIR S, SE&5IhaME LN E, RE
300072
3. bR EL TR AR RS TR, dbat, 100081

TE A P B AR A BT 480 B2 (OER ) FEL (A0 751 A2 S BT 128 9 fi6S L f/K FELAR (PMEEWE) il & Mk Ak )
R, HBETEHE. FrEEMRLR e OER MEALF, AT IEAe e iR 22 . BRIETE PEAS By HL A 1=y 5 55 1) /i
PR T TR R o BRI, et B mE A ARE M L T R IR A IS AT R AR f AL ) 2 H
BTG B0 PkiR « A TAERGE T B R A KR A B I/RuO2 AL, ¥ mika et Ir YO & & B A i)
RuO2 #ifk o Frakfs 8 I/RuO2 AL, b iA R AE 10mA/em2 it AR 197 mV FH{RFFHEIT 312
AN EIRREYE, AHMAAR T 1 A/em2 TR LN 1.8V, I 1.8V HE FEIZIT T Al 400 h,
Tt RIFMARE M. Ir-RuO2 AT ST AS A VE FH SEIL Ru 5 Ir 2 [AIRTHLAe B 20 A, A7 30k 4 I
SFF 2 THT 338 5 21 /R SO T 3R IR 2 (AR T s A ST Abd ik B AT AL CAEM A OPM ML B T
K EEL AR X R - R T, TR OER FEALFI A& it Rt T E S % .

B04-P04
BRENYT VN BRI LGB : R KRR
TREZE L ORI R*L. BHEW 1. RS 1 s 20 BRFEEE 1L A K3
1. A EREERE MR AR ST
2. WO TR
3. BEZREORE

FIRBEME RS 2 (PVC) Bl e —FR A BT SRR . SR, S FhERE I Y AH 2
FARFPER 22 7 AT e 2 S BUB IR TE IR Rl . AW U4 & SEER I B TH 577, 7 T /KT (Fhy) Fli7R
B (Hem) X RS LIEHFRFFER M . D745 5K, Fhy Al Hem #RREPH IR R OB RIMEUREE, M
T LG S TR =) ) A, D D HE RS I, Fhy F1 Hem 98/0 T SRS SRR, IF
W& EE N Rokuhnite. FLANTE, #IN 30% [ Fhy/Hem J&, EALEM“RM4E PVC ) 88.8% [£4
29.9%/55.8%. Hem MIRTHMEILIGVERET Fhy, FUbMBERCREL; 11 Fhy [ HCERTAE R (R
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R 2D, P E MR ELF. Fhy M Hem E{EHE 7S PVC HIBLEITMIMLIRNE, AR ™ 20
B 45.5% FEE] 65.5% 1 75.8%. XTI FCA BT 1S O e SRR A (R, P filis Gerlb ik
AN e A Il D o

B04-P05
TR AL B 58 i A (IR A4 1 5 W P R Bk
SRAL A *
el N

PARR AL BRI 5% B AREDR . ZrOCI2-8H20. V205 4 BB IRFNVPLIR, NaF 4655, @itk itk
Sk & T AL R (V-ZrSi04) F&EkL. FIF XRD 454 DSC-TG 7347 1 BURH & AR 25 fa A it
T2, RH 29Si MAS NMR Al FT-IR #87% | BRACFE S A R G . [FIN RGEFL T V/IZe BERHL AR FE
XTEUVEHH R TSR A e . SESG 25 SRR, ML TR Si02, SRA4H/N. miid MR A B 5
AT NEETR, BESAT RO ZrSiO4 (A IR PR A 600°C. [RIRT, ) FF 2 Adh FHL 552 i A R Bk 1) 22 FL IR 45 4
ML+ 5 -OH, RT3 8UE BN V-ZrSiod Bk kifs . 24 V/Zr BE/RH N 0.06 I, 22 800°C
UL 2 h )5, #45 AR E R EOAGBARE V-ZrSi04 Fik}, (fE{H L*=62.14, a*=-11.70, b*=-25.82,
BURDRLAR /N T 1 um, A N T W i S5 4T Ep AT .

URFRRC
B04-PO01
BRI AR ] % B LA I IT
BTN SE
SHE LN e

] B4 AR A A S IR it JoR 7 5 e 28R P ) B B A% o BT e A Sk ) B A P A P £ 285705 34
S G L H A R A R, ASCR AR BOR I« OSEARR, [RS8 T iz a5t
RERRAE IR TR RIS > 9 0.92% KB AEHRE . PRIT IRLEE, IR IR) AR X S MO AR R, FF 04T 1 HRAE
RIHNEIR AT G T AR, ROWEEH, B R E BRI . BETUR M, IR IR PR BERIIRL B 7 i
IRIT RN, SIS IR R/ . (ERERRIR IR AR T, BEh ARk, E5ABRAS 2] 1A Rk, i rEAn
TRIBOR — . ERIERIRER T, BOUIEBECE FROR IR . B & AU e S AR BUR, 75
EVEAFRIIRT . EAUERE S ) CH2/CH3 LU EAR Y 0.72 42 TF & 1.23, VLW RIEREIR (R oh 75 A AL 7t
AR TR BE A, SCREACREREIRkgS , 9B SR AT E . IR FLBRAS A8 425, LR mARAMSL A A 1Tt
FEIFUARAR N . BRI A PR A MR A AR B 5 TR AR LU RS AT SR AT, DR R S AT IR, R
R o B/ R A RS T

B04-PO02

BRI IR B u R MR B AR
FEfR A
Hh R

WHEGH A MAAG. BRARE . 2 E&BE A Sm SmrEEG R REE. 2k
ZEBY R, . B A TCROE OB A B . WS ER. &R RS W, R
A MR BRI R A IS B k. fEZE ) Fel Pby Cu. Siv Ca. Mg. Al. Ag. Sb. Bi. Zn.
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St 7 EIRKE
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