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Weiqun Shi d．Shuao Wang e，Yu—Feng Li o
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Stable isotope labeling of nanomaterials for biosafe钾
evahlation and drug development

Xue—Ling Chang a'Lingyun Chen 8．Boning Liu 8，Sheng—Tao Yang b．Haifang、^，ang l
Aoneng Cao l Chunying Chen

d

3 cns J(Py LⅡbomfo叫如r Bfornedfcdf E胎cfs[)，～口noⅢⅡ圯r缸fs a九d Nanosa厂e￡”，ns“m圯or H幢n Energy
Phys{cs．Ch{nese Acodemv 0f Sctences．Be酾ng 100049．Chmn

o№y￡曲om幻叫0，P0№f{on confrof chemfsfryⅡnd￡nvfronmencⅡj F“nccionⅡj MⅡ圯rfofs ror
Qin助口i-丁fbef Pk把m』o，曲P～口ffonaf Emnfc A朐frs[brnmfssfon，schooj or chemisfw dnd Envfmnnlent
50“fnwest Mfnzu Un{versf吼Cnen州u 67004 7，Ch{nn

‘Jns“cu圯0，NanocnPmfsc砂and～ⅡnoDfojogM Snar培hⅡf Un{vers奶‘Sha，培hⅡf 200444．ChfnⅡ
o醴s K印L曲om幻w如Bfonledfc口f E脾c蛄or№nonldfPrf口fs dnd№nosa尼叫仰d∞s cen葩r向r
Exc川跏ce{nⅣⅡnoscfence，№ffon酬Cen衙厂0r№noscfence and乃chnofo删or ChfnⅡ．and Unfver5ffy or
Chfnese AcⅡde"1y or Scfences，Be研ng 700190．chfnd

We reView the adVances in the stable isotope labeling of nanomaterials for evaluating their environmental
and biological effects The labeling protocols．the adVantages，disadvantages of stable isotope labelin蓦and
the quanma“Ve jnforma“on of nanomare—a】s jn envjronmen妇J and bjo】ogjca】5ystems are summarjzed．
The challenges and future perspectiVes of stable isotope labeling in nanoscience and nanotechnology are
discussed．

doi：10．1016仃．cclet．2022 03 057
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E理9嘿ing nanozymes for potentiating radiotherapy and
ranlatlon proteCtlon

Yu Chong，Jiayu Nin吕Shengyi Min，Jiaquan Ye，Cuicui Ge

s幻fe J(￡y Labom幻w 0，Radmfion MedfcfneⅡnd P7．0圯cffon，schoof 0，Rad佃ffon Medfcine dnd P7．0圯cffon．
5cn00f如r Rod{of嚼cohnd Jnferdfscfpffnn∥scfPnces f肌D—列，C0肋bomffvP m加vof{0n onfPrⅣ
Rodfocfon Medfcfne 0，J蛔ngsu H喀her￡d“cⅡtfon，nsnmffons，soo曲ow unfvP坶f吼suzhou 215723，Chfna

Nanozymes haVe attracted much attention owing to their multi—enzyme activities and

microenVironment—responsiVe feature．This reView systematically illustrates the impressive pmgress of

nanozymes for potentiating radiotherapy and radiation protection．

Recent progress of astatine-211 in endoradiotherapy：Great
advances from fIlndamental pmperties t0 tar霉reted
radiopharmaceuticals

1 1 。

Feize Li'Yuanyou Yang，Jia“Liao，Ning Liu

K叫血bom幻w 0，尺口d出ffon J)妙s妞伽d琵曲nofo纠0，抽e Mfnfsc叫盯E幽cdffon，Jnscf蛐fe or N“cfear
5cfence ond Rcnnofp肼5fch“on Unfvers吼ch彻州“670064，∞fnn

This worl(systematically introduced the progress of astatine一211 in endoradiotherapy，including the

fundamenca J pmperCies。f asCa“ne，Che newly—deveIoped
211
AC】abe】jng sCraCegjes，曲e prec“nicaI and

clinical adVances of 211At-based radiopharmaceuticals．

Rec拿m．deveIopment in selective Tau tracers for PET imaging
ln tne braln

Yuying Li，Tianqing Liu，MengchaO Cui

嘲儿曲om幻叫盯Rndfophormace““c吣Mf玎括砂0，Ed“∞“彻，BP玎fn占Ⅳ0MoJ U力fvP圩地BP玎啦
，00875．CnfnⅡ

In the past few years，seVeral Tau imaging tracers with different chemical scaffolds were developed for the

early diagnosis of tauopathies．Among these tracers，[18F】Flortaucipir as the行rst Tau tracer was approved
by the U．S．Food and Drug Administration in 2020．This review summarized the structural and biol。gical
characte rj5tjc5 of the5e tracers a刀d dj5cLlssed the funlre djrectjons jn thjs疗eJd．

64Cu radiolabeled nanomaterials
tomography(PET)imaging

Chfnese Chemfca¨ec圯rs 33 f202别33j5
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for positron emission
ch懈e chem删k‘把rs 33偿022)3349

Xueqian Chen，Wenchao Niu，Zhongying Du，Yong Zhang，Dongdong Su，Xueyun Gao

D印ortmen}盯矾Pmfsny n九d Bfofo甜Fncuny盯EnVfronmenf and￡他，BeⅡfng U九fvP rsffy吖nchnofo刮
Be≈mg 100124．Chind

We introduced in detail the design strategies and synthetic methodologies of various 64Cu radiolabeled

nanoprobes，mainly the latest deVelopments and applications of chelating agent。flee 64Cu 1．adiolabeled

nanomaterials，and predicted their development trends．
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Radiolabeled peptide probe fbr tumor imaging

Ya—Qiong Yan，Hao Wan蓦Yuliang Zhao

[As CPnfer，0r Exc川卸ce fn～dnoscfPnce，[Hs№y皿bomfow，0r Bfornedfcaf E脾c如盯Ndnomd葩r抽fs

锄dⅣⅡnos啦吼№fionⅡf Center，0r№nosc把nceⅡnd丁e曲nojo∥fNcN5"，Be玎fng 100190．chfnⅡ

Radionuclide imaging such as PET and SPECT is now the premier imaging meth。d in clinical practice for its

high sensitivity and tomographic capabilit矿Radiolabeled peptide probes as kinds of PET／sPEcT t1．acers had

become essential tools for clinical radionuclide diagnosis．This review mainly summarizes radiolabeled

peptide probes for bioimaging．

C㈨1ese Chemfca¨ec圯rs 33 f202别3361
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Advanced radionuclides in

hepatoceUular carcinoma
diagnosis and therapy fbr

Hu Chen，Minglei 711eng，Hongrui Zhang，Xiaoliu Liang，Hongwei Cheng，Gang Liu

5幻fP J(ey皿bom幻w 0，Mojec“f口r Vaccfnojo蹦伽d Mofec“如r D姐gnos“cs，cen葩r，0r Mofec“kr Jm昭fng
锄d丁阳ns蛔f{onoj Medfcfne．Schooj盯Pubffc H印f曲．xfomPn UnfVersf吼Xfomen 361005，Ch{11n

Hepatocellular carcinoma is a kind of cancer with complex and diVerse eti。109y．With the deVelopment of

radionuclide applications in medicine，radionuclide_based imaging and radiotherapy are playing an

increasingly important role in the diagnosis and treatment of hepatocellular carcinoma．

Chfnese Chemfcaf址f圯rs 33偿022J 3377
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Radioanalytical chemist哪for nuclear fbrensics in China：
Progress and fIlture perspectiVe

Yi Liu 8，xuepeng shao a，wenting Bu 3，zhen Qin b，Youyi Ni 8，Fengcheng wu
8

Chuting Yang I Xiaolin Wang‘
3J九snm据吖Nucfenr Ph”fcs ond chem西fm Chfno Acnder丁!y盯Engfneerfng Ph弘fcs，Mfn砂册g 627000

ChfnⅡ

6，ns“mfe 0，MdfPmfs，Cnfnd^c口derrw 0，Engfneerfng P矗ysf酷，M曲ny仰g 621000．chfna

‘Chfna^cⅡde哪7 0，Engfne州ng P瞳”f巧，MiⅡwang 62，000．chfnⅡ

This review summarizes the recent developments and applications of radioanalytical methods for nuclear

forensics in china．The availabilities of actinide／lanthanide elemental and isotopic signatures for nuclear

material source identi行cation are h蟾hlighted

Chfnese Chemfca¨ec舱rs 33 f202别3384

The deVelOpment 0f molecular and nan0 actinide

decOrpOratiOn agents

xiaomei Wan吕Cen Shi，Jingwen Guan，Yemeng Chen，Yigong Xu，Juan Diwu
ShuaO Wang

s幻fe J(叫加bom幻ry 0，肋d伽f{on MedfcfneⅡnd Pr0纪ccfon．schoof，0r助dfofogfcⅡf ond Jnferdfscfp“na叫
scfences f础D一均伽d co№bomffve J九novaffon on圯r 0，Rad地fion M甜fcfne 0，』蛔ngs“H喀her Ed“caffo九
Jnsm删ons．Soochow Unfversf吼Suzho“2巧123，Cnfno

This review presents the state—of_the—art of molecular and nano actinide decorporation agents with specia

attention being paid on the correlation between the solution and solid—state chemistry of those agents

with actinides and the corl．esponding decorporation e历cacies．

Chfnese Chemfcdf址f圯rs 33偿022J 3395
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China’s progress in radionuclide migration study
past decade(2010一2021)：
coUoid

S0rptiOn，transport and

0ver the

radioactive

zongyuan chen 3，b，l siyuan wang‘．Hu巧uan Hou‘．Kang chen‘，Pengyuan Gao l
zhen zhang l Qiang Jin 3·o卜．Duoqiang Pan 8，6tl zh巧un Guo 3’b’1 wangsuo wu 8’o’‘

3

Fronf把rs 5cf跏ce Cen把r如r Ro阳fsofopes．功nznou Un{Vers{吼幻九zn0“730000，∞fnn
o孔e№y加bom幻w 0，spec蛔fFHn硎on Mofer蛔jsⅡnd sfr“ccure De5喀n，Mfnfs时0，￡d“cⅡcfon．加nzho“
Universi吼加nzno“730000，∞ina
‘Rndfocnemfsfw幻bomⅫM scnoof盯Ⅳ“cfeor sc把nce ond Rcnnofo剁，功nzho“unfVersf吼￡nnzno“
730D00．Cnfna

signi厅cant progress has been achieVed in china’s RN m瞎ration studies oVer the past decade，especially

regarding RN sorption，RN transport and radioactive c0110id

C㈨1ese Chemfca¨ec圯rs 33 f202别3405

Opportunities and challenges of high-pressure ion exchange

chromatography for nuclide separation and enrichment

wei)【iang xiao b，Duoqiang Pan 3一．zhiwei Niu b’Yang Fan b，sirui wu b．wangsuo wu 8·‘

8 Fronf把rs 5cf跏ce Cen把r，0r Ro阳fsofopPs．Lnnznou Un{Vers{吼Lnnzno“730000，∞fno
o s曲oof 0，Nucfear scfenceⅡnd丁echnofogy，拍nzhou unfversffy，￡唧zhou 730000．chfnⅡ

。№y胁bom幻w 0，spec缸f砌ncffon M口把r抽fs dnd 5fnfcmre Des喀n，Mfnfsfw盯E出ca“on，肋nzho“
7'30000．CnfnⅡ

The separation of radionuclides from radioactive liquid are essential for not only the recoVery of Valuable

radionuclides，but also the puri行cation treatment of radioactiVe waste wateL High—pressure ion exchange

chromatograplly has been widely accepted for the厅ne separation of elements and nuclides due to its

advantages including high e币ciency．environmental friendliness，ease of operation，and feasibility for

large—scale industlial applications．

Chfnese Chemfcof比f据rs 33偿022J 34玎
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An effective process for the separation of U(V1)，Th(IV)fmm
rare earth elements by using ionic liquid CyphOs lL 104

Jiawei Lu，Kebao He．Yi Wang，Geng Chen，Hanqin Weng，Mingzhang Lin

5cn00f q厂N“cfedr 5cf跏cP∽d弛chnofog”unfversi妙矿sc论nce and Rchnofo剁0厂chiild，H咖f 230027
ChfnⅡ

Fast and high—e币ciency separation for u，Th f1．om rare earth elements(REEs)by a homemade membrane
emulsi行cation circulation(MEc)extractor using cyphos IL 104 as an extractant could be achieVed with the

extraction e币ciency of more than 98．0％within 16 min．Besides，a complete process for extracting u／Th
from REEs was proposed，where not only can u／Th be separated e币ciently from REEs，but also the

separation between U and Th was realized．

chfnese chemfc口f地c地培33偿n22)3422
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Fast phase sepa旧tion

Emcient separation between trivalent americium and
lanthanides enabled by a phenanthroline-based polymeric
0rganic fhmeworl(

AfShin Khayambashi I Long chen 3．xue Dong b’Kai Li 8，zhipeng wang b，Linwei He
8

Suresh Annam 8，Lixi Chen at Yaxing Wang 3，Matthew V．She ridan 8，Chao Xu b，
Shua0 Wan98
8 5fofe胎y Labom幻w 0，Rodfoffon Med{cfnP ond P110把cffon，scnooj如r RadfofogfcⅡf ond，n把rdfscfp“nⅡw
scfences fRAD一列伽d co№DorⅡffve Jnnovaffon Cen圯r 0，肋d蛔f{on Medfcfne 0，』fⅡngsH H喀her尉ucaffon
，ns“mffons．S00chow UnfVe培f吼S“zho“275123，Cnfnd
o fnseicute 0，NucCenr肌d New Energy TechnoCogy，丁singhuⅡuniversicy，BeUing 100084，chinⅡ

Chfnese ChemfcⅡf比f把rs 33口022)3429

A highly stable POF mate rial was designed and tested for Am／Ln separation for the厅rst time，showing an √ 一 ，

unprecedented capability of quantitatiVe en richment of Am(III)from a Ln(III)mixture under combined

extreme condition of high acidity and intense irradiation
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Fluorination reaction Of U03 and electrOchemical

preparation Of U02

Rugeng Liu，Yangyang Meng，wenjing Ji’wei Han，Mei“Yang sun

K叫￡曲om幻叫0，su卵r垤^f Ma圯r细fs彻d s“响ce丁echnofog”Mfnfsf叫0，Ed“cdffon．coffege 0，
Mnferfoj Scfence ond C九emfcof Engfneer打lg HorDfn Eng{neer打培Un{Vers{吼Hnrbfn 15000 7，Ch{no

U03 obtained by high—temperature oxidation of spent
fuel is行rst nuorinated to produce U02F2，and then

U02F2 is electrochemically reduced to the oxide fuel U02 in LiCl—I<Cl m01ten salt

Studies on the separation treatment of high-levelliquid
waste bv bisamide podand(I)：Extraction and separation of

An(III)from Ln(1lI)
Li—Kun Liu，Shu—Bao Xie，Hong—Bin Lv，Hu Zhang，Guo—An Ye

l^nfn口』nsf槽uce 0厂A幻mfc Ener：g”Be玎fng，02413，Chfnd

A process for extraction and separation of An(III)and Ln(III)from HLL、^，in a hot test was proposed in

which N，N，N．．N’一tetraoctyl diglycolamide and tri—n—butyl phosphate(TODGA+TBP)was used as the

extractant and 2，6_bis【1一(propan一1一01)一1，2，3一triazol一4一y1]pyridine(PyT小Di01 or PTD)was used as the

aqueous st ripping agent．

Stabili钾Of selenium and its speciation analysis in water

using automatic system separation and HR—ICP-MS
meaSUrement

3 F1|0nf伦r Sc伦nce Ce九纪r ror尺d圯BD幻pes，LⅡnzno“univers坦n LⅡnzno“730000，Cnf九a
o 5cn00f or～ucfenr 5cf跏ce ond丁ec九nofogy’￡伽加o“Unfversf吼Lonznou 730000．Cnf九n

‘Be{ffng NaffonⅡf￡ⅡDo阳fory ror Mofecu蛔r Scfence5，凡fndⅡm即幻f Sc葩nce L曲。阳foW Dn RⅡdfocnPmisc7y

日Rod{ot{on Chem{s￡w．Co“ege or Chem{st聊ond MoIecuIor Eng{neer{n吕Pek{ng un{Vers{亡y-BeU{ng

10087T．Cnfnn
6J(ey加bom幻w or spPc伽fFHnccfon MⅡcer蛔fsⅡnd sfruccure D舀姆n，Mfn{s∞，0，￡d“cdcfon．加nzno“

Unfversf毗皿nzho“730000，[mfn口
。CNNC L0nzhou Umnf“m Enrfch7nenC C0．，￡耐．．L0nznou 730000，Cnfnn

‘￡nv{ronmenfⅡf Monffor on把r or∞nsH Provfn∞加nznou 730000，∞fn凸

C胁1ese Chemf叩¨ec圯rs 33 f202别3435

Fluo^mtion

mechanism

Fluori苴lation】====》 Electrodeposition

Ch{nese Chem{coI Letters 33 f2022)3439

Chfnese Chemfcaf址f圯rs 33偿022J 3444

A simDle and convenient method has been developed for the pre—concentratlon and separatlon o¨norga
nlc

selenium species from environmental water samples uslng anlon exchange cnromatograplllc column

combined with HR_ICP—MS measurement．The stability v01atility of selenium was investigated．Se(IV)and

Se(VI)were separated successfully based on the batch experiments．I he proposed
method has been

successfullv vel．i行ed using the certi行ed reference matel．ials(cRMs)and real water samples．

Complexation between uranyl(VI)and CMPO in a

hVdroxVl．fhnctionalized ionic liquid：An extraction，

spectrophotography’and calorimet眄study
Baihua Chen，Iun Liu，Hongyuan Wei，Yuchuan Yang，Xingliang Li，Shuming Peng，
Yanqiu Yang

，nsmu把0，NucfPnr P妙sfcs nnd ChPmfstⅨ∽明Mfn叫nng 627900，Chfno

The complexation of uranyl(VI)with cMPO in a hydroxyl一functi。nalized i。nic 1lqu|d

1一hydroxyethyl一3一methyl)imidazolium bis(t rinuoromethylsulfonyl)imide(HOEtmimNTf2)were studied by

solvent extraction，spectrophotography’and cal01．imetr矿The chelating fashions of cMPo molecules with

uranvl(VI)were discussed according to the thermodynamics of the complexation reactions．

Chinese Chemica{Lef舱rs 33 f2022)345】
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visualized uranium rapid monitoring syStem based 0n
self-enhanced electrochemiluminescence-ima舀ng of
amidoxime functionalized polymer nanoparticles
Ziyu Wang a，Hang Gaob，Peng Liu 3，Xinqi Wu 3，Qian Li 3，Jing—Juan Xu b，Daoben Hua 3，。

3

Sfafe Key工obom幻w or尺ⅡdfⅡcfon Med{cfne and Pr0圯ccfon，Scnoof向r RⅡdfofogfcof and，n出rdfscfpj{nⅡw
ScfencPs rRAD．X)，Soochow Universffy’S“zho“215723 Cnfn口

05蛔fe胎y L曲om幻ry or^nⅡfyficⅡf Chem{sfw ror￡{屉5cfence，5曲oof or Che丌1fsfwⅡnd ChemfcⅡf

Engfneerfng～Ⅱ可fng uniVers哟^～Ⅱ可fng 270023．d、fno
‘C0“n凸omtfve J九novnffon onter o厂R删fof嚷fcof Medfcf九e orⅣ册鼬u H{gher Educnffon ms“m￡fons，
500曲ow Unfversfn‘5uzhou 215723．1^hfna

A Visualized strategy is deVeloped for accurate and rapid uranium monito ring by using a three—in—one

conjugated polymer with self_enhanced electrochemiluminescence behavioL which gives an ultra—low limit
of detection(0．5 ng，L)and high selectiVity to uranium
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EC LImaging函sed Uranium鼬pid Mo咖oring

Uranium sorption on oxyhydroxide minerals by surface
cOnlplexatiOn and precipitation

Jingyi Wang，Wanqiang Zhou，Yanlin Shi，Yao Li，Dongfan Xian，Ning Guo，Chunli Liu

Be玎fng Nnffo九nf功born幻w如r Mofecu蛔r 5cf跚ces，F“nd乜mentaf scfence功bom幻w on Radfochemfsfw
叫d肋d蛔f{on Chemfsfw C0“ege 0，∞emfs卿叫d Mojec“fⅡr En毋nP州ng，Pekfng unfversf吼Be咖ng
100877．Chf九a

Uranium sorption on A1一oxyhydroxide behaVed differently from Mn—and Fe—oxyllydroxides，mainly through
surface precipitation rather than surface complexation．The effects of solution pH and co—existing anions

were discussed．
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CompIexation Precipitation

Nitrogen-rich carbon nitrogen polymers fbr enhancing the chfnese chemfcⅡf比f把rs 33偿022)3468
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o
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丁echnofo肼soufhwesf UnfVers蚵0，5cfence and nchnofo蹦M如wⅡng 621010．ChfnⅡ ：-： 一。屯 ．·： ^▲． 剖
‘C0ffege q厂Chemfsfw sichuan Unfve rsf吼chen鲥“670064，Chfna 。i。二。i。，，，：‘V‘’‘ 一-．，，‘1‘．：■
o
schooj Qr P囊媚fcs o九d Asfrono唧，Cnf九n WesfⅣ0rmⅡjUnfvers吼№nc九ong 637002，Chfnn 。9。 乙V st，二二kⅢ仙。
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A nitrogen—enriched carbon—nitrogen polymer，C3N5．exhibits fast sorption kinetics，high selectiVity and

recyclability for u(VI)．combining with DFr calculation，the mechanism of nitrogen enrichment for

enhancing the physicochemical sorption of u(VI)onto c3N5 was elucidated．

Isolation of 212Pb from naturalthorium for targeted
alpha-therapy
Junyi Chen a'Mengxin Xu a'Yu Liu b，Dongban Duan 3，Yuxiang Han8，Zhibo Liu

8，b

3

B曲ing^胁ffona儿口凸omfow，0r Mofec“如r scfences，Rodfocnemfsfw dnd R础mffon Chemisc口f(ey
￡曲。阳幻w q厂Fun出menfⅡf scfence，C0“昭e 0，锄㈣fsny锄d MojecufⅡr Engfne州n吕Pekfng un{ve矧(y
BeⅡfng 100877，ChfnⅡ

6雕kfng一丁sfn助“口on把r，0r Li，e 5c把nces，心kfng universf吼鼬讲ng 700871，chfnd

MBq—level of 212Pb were successfully separaced fmm commeIcially available moIium nitrace and applied t0

prepare several radiopharmaceuticals with high clinicallmpact，providing a new strategy for targeted

alpha—therap矿
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Building multipurpose nan0-t00lkit by rationaUy decOrating
NlR-ⅡnuOrophore tO meet the needs 0f tumor diagnosis
and treatment

Chaoxiang Cui 3，Jiachen Li 3，Jing Fang 3，Yan Zhao 3，Yuqi Zhang 3，Shuyue Ye
3

Anna Wang 3，Yali Feng 3，Qiulian Mao 3．Hongni Qin b，Haibin Shi 3

3

s幻据№y功bom幻W 0，Rod蛔ffon Med{cfne nnd Pr0据cffon，scnooj如r Rodfofogfcaf nnd，n㈣Idfscfp“naW
scfences fRAD一砌伽d co№borⅡffve Jnnovaffon on圯r 0，肋d蛔f{on Medfcfne 0，JfⅡngsu H姆her尉ucoffon
ms“mffo九s，Soochow Unfversf吼S“zhou 215，23．chfnd
65uzho“mdusfrfnj肋rk J九snm据吖Serv{ces Ou如ourc{ng Suzhou 2巧123．Cnfnn

Three novel NIR—II probes were synthesized by conJugating different chain 1engths of PEG onto an integrin

“v卢3一targeted NIR-II nuorophore for in VfVo NIR—II imaging and photothermal therapy of tumors．These

probes have been demonstrated to have a great potential for precise diagnosis and treatment of mal培nant
tumors as a toolkit．
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Laser ablation-single particle·inductiVely coupled plasma
mass spectromet珂as a sensitiVe tool for bioimaging of
silVer nanoparticles in 1，i1，o degradation

Meng wang 8，Lingna zheng8，Bing wang 3．Pu Yang 8一，Hao Fang 8，b’shanshan Liang 8山

Wei Chen 8一，Weiyue Feng 8

3

CAs J(Ey LⅡbomfo叫如r Bfornedfcaf跏cfs 0，～dnomⅡ圯r抽fs a九d№nosq廊M，ns“m圯0，Hfgh Ene，翟y
P吵sfcs．chfnese AcⅡde"W吖sc把nces，BeUf九g 100049，ch{no
6
un{versi(y 0，chfnese AcⅡderny 0，sciences．BP玎fng 100049，∞fna

A method of laser ablation—single particle inductively coupled plasma mass spectrometry(LA—sp—IcP—Ms)is
shown to have high spatial resolution，sensitivity and accuracy for simultaneous imaging the fn sfm

dist ribution of particulate Ag and released ionic Ag in the target organs after intravenous injection of Ag

nanoparticles．
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BrOken electron transfer path、／Vay in enzyme：G0ld clusters
inhibiting TrxRl／1'rx 1，iⅡceU studies and theory simulations
wenchao Niu 3r，zhongying Du 3，chunyu zhan93，Deting xub，l Jiaojiao Li 3，
Minghui Sun b，l Liyuan Wu b．Haodong Yao b，Lina Zhao b，l Xueyun Gao 3

3

D印drfmenf 0，chemfsfw口nd Bfojog"Be玎fng unfvers时盯弛chnofog”Be玎fng 700124，chind
o∞s f(ey LⅡbom幻叫，0r Biomed{cⅡf巨脾c8 0，NⅡnomⅡ把r{Ⅱfs硼d NⅡnos啦吼Jnsmu把0，H姆h Ene固7
P7wsfcs，chfnese Acaderny 0，scfences，Be玎fng 100049，china
‘U九fVersfcy吖chfnese Acndemy盯sc{跏ces，B删ng 700049，Ch{no

Gold cluster inhibits TrXRl／Trx enzyme activity by breaking the native interaction between TrXRl and Trx，
which disrupts the electron transfer pathway from Sec498 of TrxRl to Cys32 of TrX．
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Facile preparation of 177Lu-micmspheres for hepatocellular
carcinoma radioisOtope therapy
Manran Wu 3，Kexin Shi 3，Ruizhe Huang a’Chunyi Liu 3，Lingling Yin a’V＼，eipeng Yong 3，
Jing Sun 8，Guanglin Wang 3，Zhiyuan Zhong b，Mingyuan Gao

3

3smfe№y皿bom幻w 0，R口di口ffon M鲥fcfne伽d PI．0地cffon，schoof 0，R口di口ffon M鲥fcfne伽d PI．0圯cffon
8schoof，0r尺ⅡdfojogfcⅡf硼d，n葩rdf5却“nⅡw 5cfences f胎D—Xj，C0ff曲。阳ffve Jnnovaffon on把r 0，
Rdd曲ffo九Medicfne 0，J佃n鄂“H瞎her Ed“c口ffon，ns“mffons，soochow unfversffyf s“zho“215723，Chf九a
o
B{omedfcoj P0fymers L曲om幻ⅨC0“Pge吖ChemfsfⅨchemfcnfEng{neerf九g册d Mo据咖b 5cf跚ce，
5幻fe№y L曲om幻w 0，RadiⅡfion M副fcfne and Pr0葩cffon．500chow Unfversf劬5uzhou 215723，chfna

Afacile and e币cient method was developed for prepa ring 177Lu—microspheres，which may be useful for

precise radioembolization therapy of hepatocellular carcinoma．
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A noVel peptide-based probe 99mlk-PEG6-RD-PDP2 fbr the
molecular imaging of tumor PD-L2 eXpression
Qi Luo a，Yunwei zhang b，zihua wang‘．Yining sun d，Linqing shi b，Yue Yu d，Jiyun shi d

Zhiyuan Hu‘r，Fan Wang
3，b，d

3
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o

Medfcof fsofopes Resenrcn Cen把r ond D印nrfmenf or尺nd{nf{on Medfc{ne，5妇fe托y功凸om幻ry or
№mmf鲫d Bfomfmecfc DⅢgs．Schooj o厂肋sfc M甜fcⅡf Scfences．n良fng Unfve坶帆肌f村鞭100J97，∞fna
。FUmn J)mVfnc佃f K叫肋Dom幻聊0，Bmfn他fng and Ne“rod昭enemffve Diseases，sc^oof 0，BⅡsic
M吲fcof Scfenc巧，Fu油n Medfcaf Unfvers{吼Fuzho“350T22．Cnfno

o№y血bom幻w or ProfefnⅡnd Pe州de PhⅡrmⅡce州cⅡfs．∞S on把r ror Exceffence fn

Biomacronlokc“fes，，nsfff“把。厂Bfophysf口，Cnfnese Academy or sc把nces，Bef“ng 700107，Chind

。[HS№y LⅡ自。阳fo叫。厂SfⅡndⅡrdfzⅡffonⅡnd MeⅡsu阳menf ror Nonofechnoj嚷¨CA5 K已y LⅡbom幻ry ror
B{om甜泐j￡脾c如qr№nomafe删sⅡndⅣⅡnosⅡ序吼∞s on把r ror Exceffence fn№nosc把nce．№ffonⅡf
(1enfer向r～口noscfe九ce dnd丁色chnofogy or l孙fnd，Bef“ng 100190，chfna

A novel PD—L2一targeted SPECT peptide probe，99⋯Tc—PEG6一RD—PDP2，was designed，developed and used for
the non—inVasiVe imaging of tumor PD—L2 expression，which has a great potential for guiding the anti—PD一1

or anti—PD—L1 immunotherapy of canceL
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Screening for a 177Lu-labeled CAl9—9 monoclonal antibOdy
1，in PET imaging for colorectal cancer therapy
Jing、～ang 8山卜．Liangang Zhuo8，Peng Zhao a’Wei Liao 3，Hongyuan、^，ei 8一，
Yuchuan Yang 3，Shuming Peng 3，Xia Yang

3山，‘

3』ns“m圯0，Ⅳucfear J)^ysfcs鲫d∞emfsfⅨChfnⅡ^cdderrw盯Engfneerfng P^ysf巧，M伽础Ⅱng 621900
[hfn口
o M丁c f(ey LⅡbom幻叫0，NucjeⅡr乃chnofogy Medfccaj msn，0r丌1Ⅱffon fMfⅡ叫Ⅱng onf阳f Hospf幻U，
Mfony彻g 627900，∞fna

‘J<砂Lnbom幻叫0，Nucf印r Med{cfne锄d几伯jecufor Jm昭{ng盯sicnu册Provfnce，M蛔删nng 621999
Chfna
o
D印drfm即f 0，～ucfear Medfcfne，丁he蛳№fed Hospi幻j soufhwesf 0，MedfcⅡj u九fversf吼￡uzno“
646000 Chfn凸

A 177Lu—labeled CAl9—9 monoclonal antibody was screened vfⅡPET imaging for colorectal cancer therapy
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Occurrence，eV0lutiOn and degradation 0f heavy haze events
in Beijing tI．aced by iodine-127 and iodine-129 in aerosols
Miao Fang 3，鼍xue zhao 3td，i Yixuan Liu 3t鼍Yang shao b，Ning chen a，Min Luo b'
Luyuan zhang 8，。，i C堕Liu l Lingling Ma b，Diandou xu b，xiaolin Hou a，c，e，‘
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5pecfromefW丁echnofogyⅡnd^ppjicⅡffon，Xf’Ⅱn^MS on葩l，nsmu把0，EⅡrfh Envfronm彻t Chinese

AcⅡdemy or Scfences，Xf’Ⅱn 770061．dlfna

o，nsmu据0，H瞎h Ene∞，Ph”fcs，矾fnPse Acnder丁1y 0，scfences．Bei肋g 700049，Cnfno
‘D印Ⅱrfmenf 0，￡nVfronmencⅡf Er培fnee rfn吕丁echnfcof unfvers哟，0，DenmⅡr良，尺瞎o cⅡmp“s，尺os良ffde
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o
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MⅡrfne 5cfence硼d nchnofogy fQingdⅡo)．QfangdⅡo 26606I，ChfnⅡ
g Unfversfcy o厂∞fnese Academy o广Scfences．鼬f加g 700049，ChfnⅡ

The source and pathway information of the corresponding air masses in the formation and evolution of

haze eVents in BeUing was行rstly traced by iodine一127 and iodine一129
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ExplOratiOn 0f the potential application 0f plutOnium
isotopes in source identi6cation of sandstorm in the

atmosphere of Beijing
Jie 0uyang 3r，Yang Shao 3，Min Luo 3，Jilong Zhang l Xiongxin Dai d，Lingling Ma

3

Diandou Xu 8

3

Be玎f九g Engfnee九ng尺esearch c色n圯r 0，Radiogr印hfc弛cnnfq“es and Eq“fpm明t Jnsf行“fe 0，H喀n

Ener剐Pnysfcs．Chfnese AcⅡdemy or Scfences，Be{“ng 700049，Ch{nn
6，nsmuce or Envfronm跏fof叫d Heaffh scfences，C0ff昭e 0，Q“Ⅱ岫ond s啦咿Engfneerf略曲{na朋fⅡng
Unfversf毗H伽昭ho“370018’∞fnd
‘5幻fe～ucfeⅡr 5ecu rify nchnofogy Cenfer Bef玎ng 702401，ChinⅡ
oChfna Jns“cu圯ror Rad蛔ffon PI．0圯ccfon，而fyuan 030000，dlfna

Plutonium concentration and isotope ratio in aerosol samples collected from BeUing was con行rmed to be a

potential tracer of sandstorm
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Direct search fbr primOrdial 244Pu in Bayan Ob0 bastnaesite

Yang wu a，xiongxin Dai 3r，shan xing a，Maoyi Luo 3，b'Marcus christl l
Hans—Arno Synal l Shaochun Hou

d

3∞fnn，nsfffufe如r Rodfo￡fon Pr0把c￡fon，砌fyuon 030006，ch{no
6
C0ffⅡ自。阳f{ve，nnovⅡcfon Cenfer 0，尺ⅡdfⅡcfon Med{cfne 0，J蛔，19su Hfgher EducⅡffon Jnsf行“f{ons，suzho“

215006 Chfnd

‘功bom幻w吖，on Beam P吵s{cs．E丁H z“rfcn．zurfcn 8093，5w{据erjdnd
o Bao幻u尺e5earcn Jnstffu把0，RⅡ圯￡Ⅱrfhs，肋。幻u 074030，ChfnⅡ

The total primordial 244Pu in 450 g bastnaesite sample from Bayan Obo ore(china)was measured for

attempting to verify the initial(244Pu／238u)Ess abundance ratio(0．008)in the early formation ofthe solar

SvStem
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Tw0 tetravalent uranium silicate and germanate crystals
with three membered single-ring by molten salt method：
K2USi309 and Cs2UGe309

Xu Zhang 3tu，Lei Zhang 3，Tao Bo 3，Shanen Huang 3tl Zhiwei HuangI Weiqun Shi
d

3
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6
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‘5cn00f盯Energy ond P0wer En百neerfn吕Xf’on』f∞幻ng un{Vers{吼Xf’锄7加049．Cnfno

o加凸om幻w 0，Ⅳ“cfeⅡr Ene四，Chemfsfw Jnsmu纪盯H喀h￡ne圆7』)妙sfcs．Chfne5e AcⅡ出rrw 0，sc把nces，
B嘶娼100049，西ind

Two tetravalent uranium silicate and germanate M2u‘”丁309(M=K．cs：丁=si，Ge)crystals were crystalized
under inert gas by m01ten salt nux growth method．

Chfnese Chemfc乜f比f据rs 33陀022J 3527

Optically‘‘silent’’neptunium(V)-nitrate complex in ionic

liquid

Xue Dong，Zhipeng Wang，Qiang Yan，Haiwang Liu，Yuxiao Guo．Hong Cao，Jing Chen，
Chao Xu

Jns“m圯0，～ucfear and New EnPrgy丁ecnnofo罟M丁sfnghua UnfVers啦n Be讲ng 100084，ChfnⅡ

Np(V)and nitrate ions in ionic liquid can form a rare centrosymmetric 1：2 Np(V)／nitrate complex，which is

optically“s订ent’’because the center Np atom sits at the inVersion center and the f-f transitions of Np(V)is
forbidden．
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Epo)呵-POSS／silicone rubber nanocomposites with exceUent
thermal stability and radiation resistance

Mengni Shi 8，Yinyong Ao b，Lei Yu b，Lang Sheng 8，Shuangxiao Li 3，Jing Peng
3

Hongbing chen b，、^，ei Huang b，Jiuqiang Li 8，Maolin zhai 8

8
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Chfn0

Epoxy POss／sR nanocomposites show excellent thermal stability and radiation resistance．The radiation
induced crosslinking and degradation mechanism of epoxy Poss／sR was proposed by structul．al analysis
and gas product analysis
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Hierarchical assembly of uranyl metaUacycles inVolVing
macrocyclic hosts

Yuanyuan Liang 3．u，Lei Mei 3，Qiuyan Jin 3P，Junshan Geng 3，Jingyang、～ang 3，Kang Liu
3

Kongqiu Hu 3，Jipan Yu 3，Weiqun Shi
3

3工ⅡDorⅡ幻叫吖Ⅳucj即r￡ne圆，∞emfstm Jns“m圯0，H喀h EnP圆7 P眇sfcs，∞fnese Acade，删0，scfences
BeⅡfng 700049，∞fnd
o
un{vers{妙0，chfnese AcⅡde丌1y 0，sc把nces．BeUfng 700049，chfnⅡ

A supramolecular inclusion_based method through introducing two different kinds of macrocyclic hosts，

cucurbi七【7】u ril(cB【7】)and cucurbit【8】u ril(cB【8】)are proposed to facilitate hierarchical assembly of uranyl

metallacycles with higher complexity．
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Synthesis and characterization Of the tvv0 enantiomers Of a
chiral sigma-1 receptor radioligand：(S)-(+)-and
(R)-(-)·【18FlFBFP
Tao wang 8，Ying zhang 8，xiaojun zhang b，Leyuan chen l Mingqiang zheng d，
Jinming zhang b’Peter Brust。，winnie Deuther_conrad。，Yiyun Huangd．Hongmei Jia 3

8№y L曲。阳fo叫盯Rodfop九ormoceucfcofs fBe讲ngⅣormof u九fVersfcy土Mfn{sfw 0，Educoffon，cojj昭e盯
Chemfsfw鼬们ng～ormof unfVersf吼鼬们ng 100875，∞fno
o N“cfe口r Medfcfne Depdrfmenf，孙e Ff培f Medicdj cen葩r or chfnesP PLA G跏emf Hospfmf，Bef“ng
100853．Cnfna

‘』ns“m圯or RⅡdfⅡcfon M甜fcfne，Pekfng Un{on MedfcⅡf C0“egP日Chfn巧e^cⅡ出my or MedfcⅡj Scfences．

丁fdn『fn 300792．[hfn口

o№je雎丁Cenfe‘D印Ⅱrfmenf 0，RⅡdfofogy鲫d Bfom鲥fcaf J丌1昭fn吕yaje unfvers时schoof q厂M列矧ne，
Ⅳew Haven．C丁06520—8048．Unffed SfⅡ圯s
o Hejm九ojfz．ZPn圩um DrPsdP九一Rossendorf Jns“fute or Rod{opnornlnceuf{cnf C臼ncer R巧Pnrch，DepnrfmPnf

or NeuromdfophⅡrmⅡceuffcⅡfs．地fpz堙04378．GermⅡny

A very convenient synthesis of enantiomerically pure sigma一1 receptor ligands(5)一(+)一FBFP and

(R)一(一)一FBFP with different pharmacological properties were developed Both(s)一(+)一【18F】1 and

(R)一(一)一【18F】1 possess suitable pr06les with high brain uptake，high brain—to_blood ratios，high metab01ic

stability in the brain and high speci厅c binding to the盯1 receptors in rodents．

Chfnese Chemfca¨ec圯rs 33 f202别3543

nI。4屯
(尺)一(十【 】FBFP

K(吼)=3 23 nmoI／L

K(哑)2 178 nmoI，L
Brain：13 08％I D，g at 2min

a1 receptOr anlagOnist

nfC3l⋯’+冷
(S)一(+)-【 】FBFP

K(01)=3 16 nmol／L

K(02)=126 nmoI／L
Bram：10 62％ID／g a12min

盯1 receptor agOnisI

粢户

万方数据



C0n把门如

Experimental and theOretical insights int0 copper
phthalocyanine_based covalent organic frameworks for
highly emcient radioactive iodine capture
xuewei Liu a，Anrui zhan93，Ran Maa'Bo wu 3，Tao wena，Yuejie Ai 3，Mingtai sunb

Jie Jin a，Suhua、^，ang 8一，Xiangke、^，ang
8

3

MOE№y功bom幻W 0，胎sources ond EnVfronmen如j砂sfems Opffm{znffon，Co“ege 0，EnVfronm跚f
叫d chem{caf En毋ne州n吕^『0rch chfno Ejecfrfc P0wer unfve坶咄Be玎fng m2206．ChfnⅡ
6
Guangdong Provfnc地f姗￡曲om幻叫盯心fr0曲emicⅡf J)off“ffo九PI|0cess a九d[bnfmf，s曲oof 0，
EnVfronm跏fof 5cfence册d En百neerf九吕G“ongdong unfVe圩叫盯Pe圩ocnemfcoj丁echnofog”Moonlfng
525000 ChfnⅡ

In this work，we developed a mild and e历cient microwave irradiation method to prepare copper

phthalocyanine_based covalent organic frameworks(cuxPc—cOFs)，which exhibited excellent iodine

en richment capacity(299 wt％)for volatile iodine．Due to charge transfer in the adsorption process，12 can

gain charge to form polyiodide anions【Ix ]

C胁1ese Chemfcaf kc圯rs 33 f202别3549
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Emcient gaseOus iodine capture enhanced by
charge-induced effect 0f covalent 0rganic framewoms with
dense teIrtiary-amine nodes

Bo Jiang，Yue Qi，xiaofeng“xinghua Guo，zhimin Jia，Jie zhan吕Yang Li，叫ian Ma

C0ffe酽0，Chemfsfw sfchu鲫unfversf吼che，1鲥u 6J0064，chfnⅡ

The adsorption a币nity of the active site of covalent organic frameworks with multi—nitrogen nodes for

iodine was successfully increased v佃the strategy of charge—induced effect and an adsorption capacity up
to 5．54 g／g was achieved．
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Temperature-responsive alkaline aqueous biphasic s”tem
for radioactive wastewater treatment

Chuanying Liu 8一，Jianhui Lan‘，Qjbin Yan 8，Zhipeng Wangd，Chao Xu d，Weiqun Shi‘，
Chengliang Xiao a，o

3
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BeⅡfng 100049，∞fna
o，nsmufe 0，Ⅳucfear日^『ew Ene∞7 nchnofogy’Bfn助u口unfversf吼Be玎fng 100084．chfnⅡ

A temperature—responsive alkaline ABS based on P44414C1 was developed to remove pertechnetate from

simulated radioactive tank waste wateL
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Effect of ligand initial confbrmation and counteranion on
complexation behaViors of R·BTBP toward Pd(U)contained
in highly actiVe liquid waste

Lei xu 3严，wenya Ding 8，Anyun zhangb，ziyang Liu‘

3№y L口bomfow盯Ⅳuckdr Agrfc“fmmf sciences 0厂Mfnfs∞，盯^grfc“ff“rP鲫d Zh百佃ng j)l|0vince，

，nsfifu把q厂NumⅡr^grfc眦urⅡf 5cfence5，Zh可iang un{vers{吼H鲫gZhou 370058．Chfna
6
C0ffege 0，Chemfcof锄d Bfofogfcof￡ngfneerf碍Zh可fong Unfversf吼Ha，19Zhou 310027．ChfnⅡ
。C0ff昭e 0，M口把rf口js sc论nce and EngfnePrfn吕china川f仰g unfVers吼HdngZho“310078，Cnfn口

chfnesP chemfcdf髓f把陋33偿022)3565

The speciation and structure of the 2：1 binuclear and 1：1 complexes of formed between Pd(II)and R_BTBP R

was depended on the initial conformation of R—BTBP m01ecules and counteranion of palladium salt． R_BTBP-OO_ype

．咿㈣＼㈨m微贴洛
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ssDNA fUnctionalized nanodiamonds fbr uranium

decorporation

Qin鲥ong Yan a，bt-，Yu Miao‘r，Xiaomei Wang。．-，Jifei Ma o，Juan Diwu l Ying zhu 8r，
Shuao Wang l Chunhai Fan口

8，nferd{sc训fnⅡry ReseⅡr曲on葩l 5hⅡngflaf 5yn曲rofron RⅡdfⅡf{on砌硎i吼Zh伽百妇ng L曲。阳幻w

shan肼Ⅱi Adva九ced尺es阳rcn』ns“m圯．chinese AcadeⅢy 0，sc伦nces，universify吖chinese Acade，ny叮

5cfences，Shdnghdf 201210，(1nfnd
o5hⅡn肪af Jnsf{fu把or^ppffed Ph"fcs，ch{nese^cⅡde，rly 0，s咖nces．shⅡnghⅡf 20J800．chfnⅡ
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sc{ences fRAD．x)0nd Collnbomt{ve fnnovat{on Center西肋d{onon Med{c{ne o，』{nngsu H姆her Edu∞t{on

Jns“mcfon5．Soochow Unfversf呲Su加ou 215J23．ChfnⅡ
o
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册dⅣnffonof on∽向r mns蛔ffonnf Medfcine．Sno九gnof』oo丁0ng U九fvers吼5non加n{200240，∞{no

This worl(demonstrates that nanodiamonds(NDs)10aded with ssDNA(fNDs)exhibit good uranyl

adsorption selectivity，high cellular uptake，fast excretion，and effectiVe decorporation
of urallyl from阳t

renal pr0Ximaltubular印ithelial cells(NRI(-52E)

CaIIbon dots and carbon nitride cOmposite fbr phOtocatalytic
removal Of uranium under air atmOsphere

Hongpeng Li 3，Qi Qing 3，Liyuan zhengb．Lan xie b，zhiqiang Gan b'Liqin Huang 3，

Shuang Liu 8，Zhe Wangb，Yuexiang Lu 8，Jing Chen
8

8，nsnm把0，NucfeⅡrⅡnd№w Ene圆7丁echnofo肼丁sfn曲uⅡUnfVe rsf吼鼬砸ng 100084，∞fnⅡ
6 ne MOE№y皿凸om㈣y 0，Reso“rces a九d Environmenmf sys把n1 Opffm伽ffo九，C0¨ege盯
Env{ronmenfnf scfence口九d En百nee rfn吕Nor加ch{nn E{Pccr{c Power UnfVersf吼Be玎fng 702206．chf九o

Carbon dots and carbon nit ride composite material was synthesized for the photocatalytic
remoVal of

uranium．Under air atmosphere，H202 could be generated to react with uranylions to form u02(02)。2H20

with a removal capacicy h培her than 1690 mg／吕

SVner，Ⅳof photocatalytic reduction and adsorption fbr

boosting uranium removal with PM012／UiO-66
heterojunction
zhibin zhang 3r，zifan Li 3，，zhimin Dong 3r，Fengtao Yu 3，b，Yingcai wang

3’。

Youqun wang 8，b'xiaohong cao 8，b’Yuhui Liu 3，b，Yunhai Liu 8，o

3Jfongxf Provfnce№y加bom幻wⅣsyn出enc Cnem{sf阱Eosf ch{no un{Ve圩{妙盯丁echno 209”Noncho九g
330073 Chfno
6 s幻fe K叫曲凸om幻w 0，Nucfear RPso“rces伽d EnVfronment E口sf ChfnⅡunfVe体ffy q厂丁echnojogy

№ncnong 330073，∞fnn

The encap5ulation of PM012 in the cavities of uiO一66 could b00st
both adsorption and photocatalysis for

the extraction of U(VI)．

Emcient phOtoreduction strate鲥for uranium
immobilization based on graphite carbon nitride／activated
carbon nanocomposites

shuyang Li b，zhiwei Niu b一，Duoqiang Pan 8一，zhenpeng cui b'Hewen shang b，Jie Lian b’

Wangsu0 Wu 8，‘

3 Fi|0nffe体5cfPnce cen阳r ror R口re Bofopes，L口nzho“univers哟‘L口nzho“730000，chfnd
o 5曲00f or～ucfeⅡr 5c把nce and乃c九nofogy’￡明zhou Unfversf吼LⅡnzhou 730000．ChfnⅡ

‘胎v工ⅡDorⅡ幻ry or specfⅡf FLlncffon MⅡ即rfof5 and scrucfu阳Des喀n．Mfnfsfw 0，Ed“caffon，工Ⅱnzho“
730000 Chfnd

carbon nit ride／activated carbon composite mate rials(cN，Ac)were proposed for u(VI)reduction under

visible li曲t．The enhanced photocatalytic activity of cN／AC composites for u(VI)reduction bene行ts from

the strongly interactive conjugated玎bond structure between g—c3N4 and Ac．
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