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7KH ' P DWUDY UHYROMRQ LV DFFHBIDWQI  DQG 6$) $5, LV DWMH | RUH LRQW
GUYIQJ VDIH DQG VXWIIQDE®! K\ EUG 0 ; HQH * UDSKHQH VROMRQV %XWZ KDAGR
WH QXP EHY VD\ DERXWWH P DUNHWSRWQWDO Rl WHVH QH W HOHUDWRQ
P DWUDY"

$FFRWGIQI R 63$) $5,6/ OWMMOWUI KW WH J UIDSKHQH P DINHWLY SURMIFWG \R
JWRZ DAD &$* 5 ILRP R Z KI®1 0 ; HQHV DUH H SHAWG \R
IRIZ FRVHO Z W D &$* 5 IRP R 7KHVH SIRMFURQV
KUKQ@KW WH PP HQWH RSSRUMQMHYV 1Q HOHU\ WRUIH ELRP HGIEDO
DSSTEDARQV DQG DGYDQFHG HBFWRQIFY [UIRP EDWMAUHY DQG VXSHUFDSDFVRYY
VR ELRVHQVRWY/ DQG J DV GHWIPWRQ GHYLEHV

+RZ ' RHV7KIV&RP SDIHWR , QGHSHQGHQWS HVHDUFK"

,QGHSHQGHWP DINHWAXGLHVFRQILLP WDV6$) $5,6/1 RUHFDW DUIH SOXVIE®I
WRXJ K VRP HUHSRWP RUHFRQVHUYDAYHJ URZ \K
« * IDSKHQH
o  &UHGHQFH5HVHDUFK &$* 5 3
FUHGHOFHUHVHDUFK FRP
o ) RUXQHYXMOHW, QUI KW &$* 5 3
| RUMOHEXVIOHWOWLI KW FRP
o %&& 5HVHDUFK &$* 5 XS\ JREHOHZ VZ LHFRP
+ 0; HHV
o B6SKHUFDOQQWIKW  &RQUXGAQJ &$* 5 3
VSKHUEDIOMJ KW FRP

%J 3@ HY' UYIQJ ,QORYDWRQLQ* WDSKHOQH 7 HFKQRM®RJ LHV

* (REDGBIDGHY ONH 6 DP VXQJ DQG %5 6) DUH DEFHBIDWQ) LOQYHWR HOWQ
J UDSKHQH XQGHWFRUQJ WHJ URZ 1QJ LOGX\VWMDCP RP HQWP EHKLQG DGYDQFHG
FDUERQP DWUDY KW8V _QHZ VI LQDQFLDOIOYHWR HOW 1Q J UDSKHOH

7KIRXJKRXWAMH P ROW SURMIFWZ HBDEH UHBDVMQJ P XGAS®! H QHZ VBWHALY
HDFK VKRZ FDVIQJ WWH P LBMRQHV DFKIHYHG E\ RXUSDUAHWY LQ GHYH®RSP HOWRI
' P DWUD® XVQJ VDI HDQG VX\RLQDE B SIDFWEHY

#


https://www.credenceresearch.com/report/graphene-market?utm_source=chatgpt.com
https://www.fortunebusinessinsights.com/press-release/global-graphene-market-10190?utm_source=chatgpt.com
https://www.globenewswire.com/news-release/2025/08/11/3131162/0/en/Graphene-Market-to-Grow-at-27-5-CAGR-by-2030.html?utm_source=chatgpt.com
https://www.sphericalinsights.com/reports/mxene-material-market?utm_source=chatgpt.com
https://news.financial/comments/investments-in-graphene-research-opens-up-opportunities-argo-graphene-solutions-basf-samsung?utm_source=chatgpt.com
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6DP VXQI LV H SRUQ] JWDSKHQH IRU QH W HQHIDARQ EDWMUHY  DFKIHYLQJ
SIRRWSHV Z IW KLJ KHUFDSDFIW DQG | DWMUFKDU LQJ Z KI®i DOR LOWAI UDWQJ
J UDSKHQH LQVR VHQVRLWYY DQG XMIQJ IMDVDWHUP DCSDWMIQ VP DWBKRQHV

AQ' %$6) KDV EHHQ UMVHDUFKIQU J WDSKHQH | RURYHUD GHFDGH WURXJ K W & DUERQ
0 DWIUDY, QORYDVMRQ & HQWU GHYHIRSIQI QHZ FDUERQP DWUDY | RUHBIFWRQLEY
m DQG HOHW\ Vi WMP V 7KH FRP SDQ\ VHHV J IDSKHQH DV D WFKQR®J\ Z IMK WH
~ SRWIQUDOR LHYROMWMRQL HP XGAS® DSSTFDWRQV
7KH JWRZ IQJ IQYHWR HQW E\ P DNRUFRP SDQIHV 1Q J UDSKHQH DQG DGYDQFHG
P DWIUDOY DUH DOHDG\ WBUAQU VR P DNHDQLP SDFWOQHYHY GD\ SLIRGXFW
w O ) IRP VMRQJ HUDQG @ KWUVSRUN VKRHV FRWIQI  DQG ELNHV VR KHDGSKRQHV
.)( P DWBKRQHV DQG HOFWRQIE GHYLEHV Z IWK [P SUIRYHG SHURWP DQFH DQG KHDW
P DQDU HP HQWJ WDSKHQHLYVEHJ LQQIQI VRP RYHIURP WH @E \RWH SIRGXFWZ H
OI-D XWH HYHU GD 7KHWH IQQRYDARQV \KRZ KRZ UHVHDUFK DQG LQGX\AMDO
LQYHWR HOWDUH VKDSLQU DP RUH DGYDQFHG DQG VXWRLQDE B FRQUXP HUP DUNHW
(V , © KLB! JUWDSKHQH KDV FDSWWUHG KHDGAQHV IRU\ HDW/ 0 ; HQH P DMUDY DWH
%— TXIEN® JDIQIQ) DMQURQ IRU WHU UHP DINDE®! HBIFWEDO WHUWP DO DQG

P HFKDQIFDOSWIRSHWAHYV 7KHVH ' P DWIUDY DUH DOHDG\ DIMDFWQ) LOYHWR HQW

IURP VSHFLDJ] HG FRP SDQIHV DQG IHVHDUFK |RFXVHG S@\ HWY VXFK DV$ P HUFDQ

( ®P HQW $&6 0 DWIUDO0 XUDVDO DQXIDFUQ) DQGYHNH ' 0 DWUDY
GeCE-e—eCH7RS  &RP SDQHVIQWHO : HOHO DUNHW
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https://chemicalresearchinsight.com/2025/06/08/top-10-companies-in-the-mxene-market-2025-market-leaders-pioneering-next-gen-2d-materials/?utm_source=chatgpt.com
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OWWEDWKHY Rl 0 ; HQH P DIMUDY 7KH WX G LOFOX GG 7LDQG 1E

0 ; HOHV SLIRGXFHG E\ 3,7 DVZ H@DV 7L0 ; HQH K\ EUGV GHYHRSHG E\

&QDQR

3UHIP LODY UHVXOV LQGIEDW WDWL E 0 ; HQH DQG WH 7L0 ; HQH K\ EUG
Z W 33\ FXUHQW VKRZ WH KL KHMWFRQGX FAYIW : KL®! WHVH HDUD

UHVX®OVDUH SURP IMQJ  WH FRQGXPWYIW YDOXHV DUH VWTEH®&RZ RXUMBLI HW
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&UHDWYH 1 DQR KDV GHYHBRSHG DQ HQYLLRQP HQWB@ 1UHQGO P ROMQ VDOV
SURFHW VR M QKHV] H 7108/7C0 ; HOHV FRP SGMWO HIP [QDAQ) WH

QHHGIRU+) TOXRUGH VDAV DQG LOHWWFRQGIMRQV

*

0 5*0 /

7KHSWRGXFHG 0 ; HOHVZ HHWHQIX PMRQDQ HGZ I $37(6 6) 5
DQG SROS\ URMGH 6) 5 DQG FRDWG RQR* WA & DUERQ ( ®IFWRGHV

UHVXQMY 1Q DW.J QULFDOVWHQKDQFHP HOWOQ FX LHONHVSRQWH

$V SDUARI WKH 6$) $5, 3UIRMPWWHVH DGYDQFHP HQW DUH EHIQI DSSTHG
W GHYHRS KLKO®O VHOMYH HOFWRGHY IRU JXFRWH DQG OFVWM
GHWFURQ DV Z H® DV FRQGXFWYH LONV DQG (0, WKIHGIQJ SDIQW
GHP RQWMDWQ) WH SRWOQADOR! 0 ; HOHV IRU ERW ELRP HGLFDO DQG
LOGX\VWIDADSSTEDARQV
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6KLUQ 6LGKDUD I LRP WH 8 QLYHUW RI &DARWQID ' DYV ' XUQJ KHUMB 6KIUQ
Z RINHG FRVHO Z M ' U 1DQD 0 DUFDQR IRFXMIQI RQ WH GHYH®RSP HOWDQG

Zs P DQXIDRAXUQJI RI 9 EDVHG 0 ; HOHV DQG FROQMEXWQJ YDXDE®! LM KW VR RXU

oa m 5HFHQW WH é XNDVHZ L] 3 3R] QDI WNL, QUWWYW HFKQR®RILE] Q. 3,7 KRWMG

6%$) $5, SIRMFVWDFWYIVHY

7KHWH 9 EDVHG 0 ; HOHV DIH Rl SDUAEXDU LOWMUIHW GXH VR WHLU XQIT XH
HBIFWIEFDO WHUWP DO DQG FDOWF SUIRSHUAHV Z KIFK P DNH WHP  SURP IMQ)J

~— N FDQGIGDMV |RU DSSTFDMRQV IDQILQJ IRP HOHU\ WRWDJIH DQG VHOMQ R
DGYDQFHG FRDWQIV 7KH 9 EDVHG 0 ; HOHV Z HUH P DQXI DPWUHG XMQJ D 6DIH
oa m DQG 6XWBIQDEBIE\ ' HWJQ 66E' DSSURDFK GHYH®RSHG Z IWIQ WH 6$) $5,
SIRMFW,Q WLY SIRMFW 7108/ 0 ; HQH LV SUIRGXFHG Z IWRXWWH XVH RI W[ LF
")< 03 K\ GUIRIORUF DFIG ( WKIQJ DQG GHDP LODWRQ DH DFKIHYHG XMQJ ®Z SRZ HU
P LEURZ DYHV FRP ELQHG Z W KLJ K [UHT XHQF\ DFRXWME Z DYHV 7 KH SUIRGXFURQ

SLERWIOH LV FDSDE®I Rl SURGXFLQJ DSSUR[ IP DMO®  J KRI 7108/ 0 ; HQH
'w' % EUQILQ) VRIHWHU LOMOQDWRQDO IHVHDUFK H SHIMWH DQG FXWAQJ HGJH
N’ 0 ; HQOH Vi QWHVY WIFKQITXHV WLV FREDERUDMRQ H HP SAIHV KRZ 6$) $5,
I I RWMLYLQORYDWRQ Z KIBIH SRUQI WHIXT@SRWQADRI HP HULQJ ' P DWAUDY
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FRQGXFWD Z RINHU H SRVXUIH DWHWP HQWDV SDUVRI WH 6$) $5, 3URMFW
IRFXMQJ) RQ WH IXQPWRQDD DMRQ DQG K\ EUG]DMRQ Rl 0 ; HQHV Z WK
~— N * UDSKHQH2 [ IGH

m ' XUQJ WH YIMW,64 P RQVRIHG QDQR DQG P LELR SDUAE®! BGIYHY 1Q WH @E
Oa WURXJ KRXWIMHVH SIRFHWHV 7 KH UHVX@V Z LOKHS IGHQW\ DSSURSUDW VDI HW

P HDVXUHV HQVXUQU WH VDIH KDQGAQJ Rl WHVHHP HU LQJ P DMUDY DV6$) $5,
")< 03 DGYDQFHVWHUGHYHRSP HQWRUIQGXWMDMQG ELRP HGIFDIDSSAEDARQY
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* IDSKHQH:  HHN KHG LQ9LEHQ D ,\VBO EURXJ KVWRI HWHUH SHIVLQ
P DWUDY ILIRP DUIRXQG WH Z RUTS VR QHVE RUN VKDUH UMVHDUFK. DQG GLVEXW WH
IXH Rl DGYDQFHG P DMUDY 7KH HYHQW RUDQIHG E\ WH * WDSKHQH
) @IVKLIS KL K@ KWG FXWQJ HGJ H GHYHRSP HQWIQ J IDSKHQH 0 ; HOHV DQG
RWHU P DMUDY

. DWKWH+ LIKWIIGHRITWRP WH* WDDSKHOH: HHN RQ<RXWXEH

Cy

2XU6$)$5, WDP Z DV DFWYHO LQYROHG - RSR / DIDQWILD ,64 DQG ' LDQD
0 DOFDQR &éXNDMHZ IF] 3 3R] QDI VWL ,QUWWWYW 7HFKQRBILF] Q. KDG WH
SGDVXH Rl P RGHUIWQJ WH Z RUWKRS 86 DIH DQG 6 XWRIQDE®IE\ ' HVJQ

0 DWUDY 0 DQXIDFVUQJI 3URFHWHV DQG $ SSTEDMRQV1Q ( QHU\  ( BIPWRQIEY
DQG %4RWIFKQR®RI\ 9
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7KH 66E' &RQHHQFH LV DQ DQQXDOHYHQWZ KHH UHVHDUFKHY  LQGXVA
H SHW DQG SRAIF\ P DNHW FRP H VRJHWHU \R DGYDQFH GMFXWIRQV DQG
FREDERWDARQVRQ6DIH DQG 6 XWRIQDEBIE\ ' HVJQ 66E'  DSSURDFKHV

YWRRP 3 1RYHP EHU WH 6$) $5, 3URWFWLQ FREDERDARQ Z IW RXU
SDURHU ,7(1( SDUAFISDWMG 1Q 66%  lQ =XUFK D GDGLQ LQWMUDDUWRQDO
FRQIHHQFH RQ EWDIQ GHYHRSP HQWDQG G\ QDP LEV 7KH HYHQWZ HBRP HG
SDUAFISDQW ILRP  FRXQWMHV RITHUQI D XQITXH SOARWP VR VKDIH FXWQJ
HGJ HUHVHDUFK DQG | RMUJ (REDCFRADERUDMRQ

' XUQJ WH FRQIHIHQFH ,7(1( SUHAVHOMG D SRWMU KL K@ KWQJ RXU @MWV
UHVHDUFK RQ 8, WAJ LDWG $ SSUIRDFKHV VR 7HVAQI DQG $\WHWP HQW ,$7$  IRU

0 [ HOHV DQG DGYDQFHG FDUERQ QDQRP DWUD®Y VKRZ FDMQJ WH LOQRYDWYH
Z RINEHIQ) GROHZ IIQWH6$) $5, 3LRMFW
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&UHDWYH 1 DQR IHSUHVHOWMG WH 6$) $5, 3 URMPWDVWKH 6 XWILQDE®! 3UQWMG
( BIPARQIFV &RQIHHQFH KHG 1Q 7TKHWDBRQINL * LHHFH IRP 3
6HSWP EHU 7KH WDP SUHVHQMG D SRWMU RQ 8) DEUFDARQ DQG
FKDUDFWU] DARQ Rl 3ROS\ URG®! DQG 3RODQMH IXQFUWRQDM HG 0 ; HQH
HOFWRGHVY KL K@ KWQJ HQKDQFHG HBFWRFKHP LFDO SHURWP DQFH4 D NH\
WHS VRZ DG IXWH DSSATFDARQV 1Q EIRVHQVRY FRQGXFWYH LONV DQG (0,
WIHGIQJ SDIOW

7KHH IXQFWRQDM HG 0 ; HQH HBIFWRGHY DUH M QULIEDQW EHFDXVH  WH\
FRP EIQH KWK HBFWEFDO FRQGXFWIW Z MK WQDE®! VXUDFH FKHP MM
HQDE@Y DGYDQFHG DSSTFDARQV 1Q EIRVHQWRY IG[ IE® HOFWRQEFV
FRQGXPWYH LONV DQG (0, VKIHGLQ) SDIQW 9% P SWRYLQJ SHURWP DQFH DQG
VWEEION WL UHVHDUFK FROMEXWAY VR P RUH HIILEIHQW VXWBIODE®!  DQG
YHUDWO! HOFWRQE P DMUDY VXSSRUAMQ) WH GHYH®RSP HOW Rl QH W

J HOHUIDWRQ WFKQR®J LHV
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7KH 6%$) $5, FROVRUMXP VXFFHWMX@ KHG W WAL HYIHZ 0 HHWQJ EUQJ QI
VRI HWHU D@ SWIRMFW SDURQHY DQG  WIHSUHVHOMMYHV TUIRP - WH  ( XURSHDQ
&RP P MRQWR DWHW SURI IHW GXUQJ WH [ LUMHSRUAQI SHURG

7KHP HHMQJ SLRYIGHG DQ IP SRUBQURSSRUXQIW VR UHI GIFVWRQ DFKIHYHP HQW
H FKDQIH IHHGEDFN DQG DDJQ RQ WH QH WVMSV \RZ DG WH SURMIF8/
DP EMRXV JRDY 6$) $5, LV ®DGIQ] WHZ D\ 1Q WH GHYHBRSP HQWRI 6DIH DQG
BXWRIQDEBIE\ ' HMJQ 0 : HQH* IDSKHQH K\EUG P DMUDY FRP EIQIQJ
FXWQJ HGJ HIQQRYDARQZ I UHVSRQUELDV

$ VIQFHH WDQN \ RX VR DODSDWQHLY/ | RUWHLU GHGLIFDWRQ DQG FROMEXWRQV
7RIHWHU ZH DWH DGYDQFIQ) DGYDQFHG P DMUDY IRU D VDIHU DQG P RWH

VXVWRLQDE G | XVXXH
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&RDAQI V 6DIH DQG 6XWRIQDE®! E\ ' HVJQ 6XUDFH 7 UHDW HQWDQG
&RDAMQV Z LOVDNH SOFH 1Q $WHQV * LHHFH ILRP 3 $SUO - W

LQFUHDMQI HQYLURQP HQWOUHJ X@MRQV DQG GHP DQG | RUFGDOHUWIFKQRER] LHV
WH HYHQAZ LGOI RFXV RQ DGYDQFIQ) HFR [UHQG® FRDWQIV FLUFX@UHFRQRP \

SWFWEHV DQG VP DUAP DMUDY . H QRW VBNV RUIDOSUHVHQMRQV DQG SRWMU
VHWIRQV Z LOSWRYIGH D G\ QDP IF SOMRWP |RUFRAERIDARQ DQG NQRZ BIGI H

H FKDQIH

&RDAQIV S@ D NH R [Q WDOMIMQJ DGYDQFHG P DIMUDY LOWR UHDOZ RUTS
DSSTFDMRQV 7 KLY FRQIHUIHQFH SWRYIGHV DQ IP SRUBQAS@ARWP R FRQQHFVINH
6$) $5, SIRMPWZ I WH FRDAQIV FRP P XQW Z KHWH VDIH DQG VXWRLQDE B
VXUDFH WIFKQR®J IHV DIH IQFUHHDMQI® 1Q GHP DQG % EUQILQ) VRI HWHU
H SHUWV LQ FRDWQJ V P DWMUDY VFIHQFH DQG VXWRLQDELDN  WH HYHQW/XSSRUV
6$) $5,6/ 6DIH DQG 6 XWBLQDE®I E\ ' HVLJ Q DSSWRDFK DQG KH®V H S®RWH KRZ

QRYHO ' P DMUDY FDQ EH HVSRQVE® LOWMIDMG I[OR QH W HOHIDWRQ
FRDWQJ VROMWRQV

) RIHP RWH,QRWP DARQV &QFN+HH KW8 VFLRXP QHWHYHQAR RDWQJ V

1 RWE® 6%$) $5, FROQVRUAKP SDUHUS UHDWYH 1 DQR LV DFWYHO LOYROYHG LQWH
HYHQWZ IV $ ®f DQGLRV . DIDWDQDMY VHYLQJ DV D & RQIHUHQFH &KDIU [XUMHU
AHQU WHQLQD WH @ON EHVE. HHQWH SURMIPVWDQG WH FRDWOQJ VI LHG

' U $ O DQGLRV =RINLV . DUDWDQDVLY
&(2 R &UDWYH 1DQR * UHHH

'U $G{DQERV =RNV . DIDKDQDWY KDV RYHU \HW R
H. SHUHQAH 1Q VXUDAH [LQMKIQ) DQG QDCRMAKQRBJ\  +H HDLGHG KLV
3K 1Q QDQRFRP SR HBPARGHSRWG FROWQIV [URP WH
1 DWRQDO7 HAKQIFDO8 QYHIW R $WHQV DQG KDV FRRUBQDWG DQG
FROAEX\MG VR VHYHUDO( & 1XQGHG SURWRW RQ VXWILGDE®! FROWV
+HIV &2 R &UDWH 1DQR D WRKQREBJ\ FRQXGEQW DQG KDV
SXEQKHGRYHJ  SDSHLY DQG D SDWQAIQ QDQRMAKQRBU\






