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运行使用成效案例佐证材料（范版）
（一）大型仪器平台：科研攻关的基石
安徽建筑大学现代分析测试中心作为院级大型仪器共享平台，其配备的粉末X射线衍射仪（XRD）、X射线荧光光谱仪（XRF）、扫描电子显微镜（SEM）及水化热测定仪等先进设备，是支撑我校“先进建筑材料创新团队”开展前沿研究不可或缺的核心工具。团队紧密围绕国家“双碳”战略和建材行业绿色化、高性能化发展需求，深度利用这些设备，聚焦两大核心研究方向：
方向一：新型低碳胶凝材料制备与性能调控
仪器支撑：利用XRD精准解析新型低碳水泥（如高贝利特水泥、硫铝酸盐水泥、固废基胶凝材料）的矿物组成与晶体结构演变；借助SEM直观观测其水化产物的微观形貌（如C-S-H凝胶形貌、孔隙结构）；通过 水化热测定仪实时监测并优化其水化放热历程，为调控凝结时间、降低早期开裂风险提供关键数据；利用XRF精确控制原材料及产品的化学成分，确保性能稳定。
方向二：高抗耐蚀再生骨料混凝土的设计与提升机制
仪器支撑：运用 SEM深入研究再生骨料-水泥浆体界面过渡区（ITZ）的微观结构特征（如孔隙率、微裂纹、水化产物分布），揭示影响耐久性的关键因素；通过XRD分析侵蚀环境（氯盐、硫酸盐等）下混凝土内部物相转变，阐明劣化机理；结合XRF分析原材料及侵蚀产物的化学组成，指导抗蚀组分设计。

（二）丰硕的科研成果：仪器效能的有力证明
在大型仪器平台的强力支撑下，团队科研工作取得了显著成效，仪器使用效率高、支撑成果丰硕。
1.高水平学术论文：在建筑材料领域顶级/重要期刊如《Construction and Building Materials》、《Journal of Building Engineering》等发表高水平SCI/EI收录论文12篇。这些论文的核心数据（物相分析、微观形貌、水化热曲线）均直接来源于上述仪器测试结果。
2.核心知识产权：围绕研究成果，申请并获授权国家发明专利8件。这些专利是技术创新的直接体现，为后续转化奠定了基础。
3.重要科技奖励：研究成果获得行业高度认可：
《多品类石膏基低碳建筑材料关键技术研发与产业化》（安徽建筑大学为第一完成单位）荣获中国非金属矿工业协会科学技术奖一等奖。该奖项充分肯定了团队在利用大宗固废（如磷石膏、脱硫石膏）替代天然资源、降低建材碳排放方面的重大技术突破，仪器分析在固废活化机理、新相形成及产品性能优化中发挥了决定性作用。
《高抗渗强耐蚀再生骨料混凝土的设计理论与提升机制》（安徽建筑大学为第一完成单位）荣获中国建筑材料联合会·中国硅酸盐学会建筑材料科学技术奖（基础研究类）二等奖。该成果系统建立了再生混凝土耐久性提升的理论框架，其中对ITZ微观结构的深入表征（SEM）、侵蚀产物分析（XRD，XRF）是理论创新的关键实验依据。

（三）深度的产学研融合：仪器价值的社会延伸
团队依托仪器平台，积极推动科研成果走出实验室，服务产业需求，形成了紧密的产学研合作生态。与贵州师范大学、合肥水泥研究设计院有限公司、陕西富平生态水泥有限公司建立长期稳定的战略合作关系。仪器平台作为共享枢纽，为合作单位提供了关键的测试分析服务（如合作项目的材料表征、性能测试），共同解决技术难题。

（四）平台建设与持续发展：仪器共享的杠杆效应
大型仪器的高效利用，显著提升了学校的科研平台实力和项目竞争力。
1.省级平台的获批：成功申报并获批建设“先进土木工程材料安徽省重点实验室”。该实验室的获批，是仪器平台支撑高水平科研、汇聚人才能力的重要体现，为未来持续发展奠定了更高层次的基础。
2.国家级项目获批：团队在仪器平台支撑下积累的扎实研究基础和前期成果，是成功申请科研项目的重要保障。2024年团队在“先进建筑材料”方向一举获批国家自然科学基金项目2项，标志着团队基础研究能力达到行业前列，仪器平台是这些项目顺利实施的必备条件。

（五）总结
安徽建筑大学现代分析测试中心的大型分析仪器（XRD，XRF，SEM，水化热仪等）是“先进建筑材料创新团队”取得丰硕成果的核心引擎。通过深度利用这些设备，团队在新型低碳水泥和高性能再生混凝土领域取得了多项成果；与合肥水泥研究设计院等单位的深度合作，创造了显著的经济社会效益；同时，仪器平台有力支撑了安徽省重点实验室的获批和国家自然科学基金项目的立项，显著提升了学校的科研平台层次和竞争力。该案例充分证明了大型仪器设备在推动前沿基础研究、促进产学研深度融合、服务国家重大战略需求（双碳、固废利用）、提升学校整体科研实力等方面发挥了不可替代的关键作用，仪器使用成效显著，管理运行高效。

（六）支撑论文及项目（部分截屏）
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A novel multifunctional electrolyte system for high performance
Li-ion batteries
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1. Itroduction

With the incressing demand for renewable energy sources such a5
solar and wind pover, clecrochemical energy storage has attracted
wide atention, which can be efficently combined with sustinable en-
ergy [1]. Lithium-on bateries (LIBs),  kind ofclean energy with long.
cyelelfe, v selfdischar e rate snd high energy density, lay a crucial
ol in the large-scale energy storage field, such as smart grids, clecric
vehicles are 5o on, whichis the most prmising elctrochemical energy
application technology. With the increasing market share of power

eyelinglife and scrious capaciy loss, and limt th practica application
of 1Bs (51,

In recent decades, a variety of functional electrolytes and clecrolyte
‘adiives had been desgned to addres the above roblems. Wa ct ol
reparted a novel electrolyte formultion: a moderately cancentrated.
elecrolyte comprising LIFS (2.4 M) with relatively high ion conduc-
tivity in a cosolvent mixture o dimethyl carbonate ard FEC. Because of
the preferental decomposiion of FEC and LIFSL a rich inorgaric
interphase with plentiful LIF and 1120 nanocrystals was formed on the
surface of Li metal with improved ion transfer kinetics and robustness
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enhanced structuralsability and decreased catalytc actviy, and had
minimal effect an the interfacial stability of the anode. (11, Yamada
et al. designed an electolyte based on 3.4 M LIFSI/methyl (22,2:5-
oramethy) carborste. It helped toform a strons passivation layer an
the anode and promoted the sability o the electrolyte against educing.
and oxidative degradation (12]. The inorganicich intesfaceis widely
recognized a benefiial 1o Lion transport and interfacial tablity (13].
“The behaviorshave alsobeen demonsiated by constructing LiS specics-
rich, Lis-rich interfaces with S- and N-conainirg additves ike LIFSL
lthium bis(trifluoromethanesulionyimide and LINO3 [14-16]. 1i et al
proposed a high-concentration clectralyte based on ethyl acetate to
inbibit the gas peoduction of Nirich layered axide/graphite-lithium-ion
butteries, therefore,the ultrarlong lfeof Nirich Layered oxide/ graphite-
lthium-ion battery ws realized st low temperature [17]. However,
cutstanding performance and fat charging at & wide range of temper.
atures sill remain a challenging despite these sdvances, Therefore, the
ratcnl design of electrolyts with high energy effcency stitable for
specific tasks toregulate cooperative slvation tructures snd buikd ich
muliphase inorganic interfaces emains criical for high-performance
ey

Optimization of elecrolyte composition is an efcient strategy to
achieve stable operation nd high performance of ithium-on batterics.
Here,an elecrolyt including 1.0 M of LiFS| and 2 wtS of PO in &
miture of FEC and EA (FEGEA = 28 (v2v) has been firsly reporied.
Compared with LMO or NCMS23 individual materil, LMOENCMSZ3
has lower price and better performance, and i favored by major man-
ufacturers, so LMONCMSD3 s chosen a the positie electrode of the
bettery. The effct of lectrolyte on the electrochemical performare of
Ge[LMO& NCMS23 Liion batteries is studied in detsil through micro-
scopy, spectroscopy, and clectrochemical anslyses. The bateries have
the characteristics of large discharge capacity, high coulamb effciency
and relatvely stable fas charging performance in 8 wide temperature
range. The promising performance is due to the low viscosit, low
fecaing point and high ionic conduetivity of designed electrolytes.
Especially, the FEC, LiPOSF; and LIFSIcan generate uniform multiphasc
inorganic LiF and LisN species an the lectrode surface, which can not
anly improve the low-temperature lithium-on transer kinetics at the
intrface, but also protec the active substance, and improve the ther-
mostability of the interace snd the btteries tnder igh temperature.

and EA (FEGEA = 2:8 (v:v)).

“The 202-type cain cells were assembled in a glove compartment
Flled with argon gas,and kept the battriesfor 12 h o ensure that the
elecrodes were fully wet.

22 Hearochemical mecsrements

“The 2032-type colmcell were tested sing the neveare mulichannel
Ity ester (CT4008-5VS0mA). I thre st ofemperstue (~20°C,
25°C, 45°0,the constat current.constant vltage (CC-CV) instrment
was mployed o charge the batery st 10, 3.0, 6.0C il the current
drops 10 0.05C, and then dscharge at 1.0C. The volage window was
between 2742 V (or 2.5 V-365 V). Bateres contained diaphragm,
sainles stel, commercial elecolye or dectrolye FEC/EA 1.
SLLLIPOF, were measured 10 btan clectzachemical impedance spec.
woscopy (E1S) data for at different temperaures with & Chena
CHIG0E lectrohemical sation.

A molecular dynamics (MD) simulation was done with GROMACS.
(23, The general amber force fild (GAFF) was employed for the clec-
trolyte system (24]. The molecular parameters were generated by the
sobtop software, with the exception of the atomic partial charge with
restrained elecrostatic potential (RESP), which was obtained by the
Multvin program (25] based on the clectrostatic potentil (ESP)
charge.

Packing optimization for molecular dynamics simulation (packmal)

rogeam was used to create the iniialatomic coordinates 2. Prior to
simulation, each electrolyte model was initially equilibrated in an NPT
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1. Introduction dischirge condition, and then overdischarge occurs (12,1%]. Further.

more, faulty operation can also lead 10 overdischarge. Sametimes, the
Flectric vehicles (EVs) and portable electronics use ithiumion bat.  battery management system (BMS) has difficult 1o detect the over-
\eries (LIBs) as energy storage solutions, making them a crucial discharge events timely, which may pose a safety hazard for the whole
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sructure of the cathode material changed irreversbly (15]. Kim et al.
investigated the degradstion behavior of 21700 cylindrical L-ion bat-
teries at 25 °C and 20 °C. Overdischarge ke to severe degradation of
the cllat 25°C. Decomposiion snd compounding of the SEI film were
the main reason for the loss of Li* and separation o the active material.
‘The capacity degradation of standard and overdischarged bateries was
simila at low temperatures [16]. Zhang et al. carried 10 consecutive
overdischarges of LiCoO) batteies There was o safty problem after
continuous deep overdischarge, b the capacity reached the srvice lfe
[17). Zhang et al. sudied the effect of sight overdischarge on battery
performance and thermal safety. During the process of slght over-
discharge, the decomposition of the SEI film membrane was the main
side reacton mechanism (7). Although resarchers have conducted

perature and diffrent degree of overdischarge, and the relaionship
betwreen the DOD and the mechanical performance of LIEs.

‘Same battery manufacturers have developed btteries with cathodes
made from two difierent sctive materials in arder to optimiz their
performance. It takes advantage of cach material's combined good
propertes. Therefore, mixtures can be talored (o increase power/en-
ergy density and swlality [15,19]. A mixture of spinel LiMn;Of and
layered LiNiuGo,Ma.o0; is a good chole. Spinel LiMn04 has the
advantages o low cost, good thermal sability even in  charged sate,
‘nd high elctranic and fonic conduetiviy, bt s dissdvantage is low
capacty (15-20]. LINCoyMa .y i capable of delivering high ca-
pacity, buthas poor thermal sabiity and onic conductivity (211 So fr,
the aging mechanism of LMOANCM battries has ot yet been stdied.
‘The research is very important for predicting battery lfe, evaluating.
bettery secondary lfe, and designing batery mana gement systems.

In this study, in conjunction with practical applicatians, the staged.
overdischarge of NCMEIMO/graphite batieres at difieent tempera-
tures and difierent discharge depths is investigated. The structure and
‘compasiton of the companents (cathode, anode, electolyte, and sepa-
rator) of the lithum-on battries are systematically charscterzed and

charging method; 0.5C (12 A), 42V, and 0.05 C(1.2 A) ae the constant
currents, consant valtages, and end currents, respectivly. Constant
current (€) i thestandard discharge method, and the constant current
51 C(24.A) and the cutof discharge capacity i 105 5%and 110 % of the
charge capacity of the last cycle. In other words, the depth o discharge
(DOD) reaches 105 % and 110 %, and then the battery i cycled at
diffrent temperatures (~10°C, 25 *C.and 45°C). . 1 shows the est
program.

211, Hecrochemical s

Elearochemical impedance spectroscopy (ES)tsts were conducted
8 Zahner Zennium PP211 clectrochemical worstaton (Germany).
Elecrochemical AC s applid b anamplitude currentof 2K m over
& frequency range o 1 ki1 itz The smbient environment for clec-
eochermicaltstng s 25 °C.

21.2. Dismnting of batteries

In an argon-illed glove box (Etelux 1ab2000), fresh and over-
discharged cells were dissssembled. Before morphological teting, the
elecrodes were sosked in dimethyl carborte (DMO) to emove residual

By wing energy-
dispersive spectrscopy (EDS, JSL7500F), hements were detected o

22 Goin cll asembly and incremental cpacity (10) est

For IC testing, the coin celswere assembled using the materials of
disassembled batteries. Fig. 52 shows the schematic diagram of the coin
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Abstract:
\ccomplishing optical activity with achiral molecules has long boen a challonge because
af the existence of intermolecular racemization. Due to their unique anisotropic
structure and strong quantum size effect, it is expected 1o achiove optical activity in
the erystalline aggregates with lov-symetry of achiral metal manoclusters. This project
intends o accamplish optical activity in the crystalline agarogates of achiral motal
manoclusters with the anisotropic stercocheaical structure which sas crystallized in the
Lon-symetry crystal point groups. In this process, the precise structural inforsation of
achiral metal nanoclusters and their crystalline agpregates is deteruined by
singleceystal Xeray diffraction and other characterization metbods. The correlation
between achiral metal nanoclusters and optical activity is established systematically by
optical information such as circular dichroism absorption/emission spectra. Furtheraor,
quantum chenical calculation s used to reveal the arigin of the optical sctivity of
crystalline sgregates of achiral metal nanoclusters to provide the experiental and
theartical basis.
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