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5 PCAST &fh {BGiks: EVIHIERHEDEZST)

12 A 8 H, EELSGRFEARMRZ 4 (President’s Council of Advisors on
Science and Technology, PCAST) FLEGATHIP A ERE KA T CEgidhis: AV
ER B AEM AT ) (Report to the president: Biomanufacturing to Advance the
Bioeconomy). i BARAAEH T H A 3 ik 1) = ki : O3 B i A Vi pe
JIRTG ) 1A IR E AR T R AET K IO DAL ) A @VF 2R AEY)
FE IR A AHGER i TR AAASE, AR T HE AR, OFELS
A A TR RS, 7 BhTe PRIV AT E B, (it MEGridtb.

BEXT A B =Tk, Zk S iRt 7L LA . XSS R K AT A
14081 SATE A4 (BO 14081) P th KIAT S MBS IO A, JEAIA G AR
EED) HIRLE DL B A e LA TR B, Seti i A liE A B AR, BASC
FEAWIE K AT

(1) AEplE R ahiZk

e 55 8 I8 ST A 00 A SR AN B U5 1R A P ) as BR A At o, IR “HilidE
WS E” W RE T USRI G R FIRFE SR ) BRI X AR G, 52
YitERe T, MAEFEAHICIR N R B (Rl AL 6 B0 FREI/MtE A
B ) (R 8 4.

Bl2EH AR BUR /0% (Office of Science and Technology Policy, OSTP) 4
B oKR AR o LA RE ISR L R i) e —Tvh R, B4 A e AL W il it RE Al it
OO EARE S BT, DAAANEE X 2K BT A S AR O v Il RS2 LG
FHIE, Bl “HbEN S E” BT ARl EEE A Y G I R A .

ER PR EPTE. REUREE. &5 S 2 B R A RO R S A LA
55 A W] s B At At P O IR R R S AU FEAT LA AR AR R RIF SR BNl 250 X
BB LK AE IR BN A AT A YE A FH B R A= i 3 e i A0t AX 21 19 2%
At A 2 B Fihl e, IR AHZ AU & RS2 .

(2) W% & stz

R R AR &5 K298 38R Mg S — A E A AR A R
WPRE NN, T8 BATT 2 H BT A S i, T R T R A AR 7 il R U
ERRE . ZBIBNNZ 5 EO 14081 E 3R B ALV BRI Rl (R4 SETF Ao PRI SR /N
MR A XU E TAE N L2y, SCRRAED ™ s A .

WA R S MZYE s . AV ERRE LT 7 U & 8 H A A
KR4 minfEEse: O£/ m s SR P RIREAL QL

1



AW I, AN AN TR R B AT T TSR
WP R &MAAYE ). RN L — NS )IRE B, A
i) 16 FE A VAL v O 5 IS B B ) S i AR & A LAY (B BioMade. BioFAB.
NIIMBL ) BERER, IR ERIER, A T RNEOR, FRESLmny
K il it S R IS 2 A1 DL A
(3) IR T HAB 09 & 4 2 537 Rk
FRFFH R ZE 514 (National Science and Technology Council, NSTC) Wil &
EMZGE] 10 A RIS o 1N 0 2002 [E AT AT SHANBUR A 5. B8, 4
2 UL 58 22 4225 7 TH 2
OSTP K A Ee B B 9L 75 SR 4N EO 14081 HARIAR 1) 1B 2K AE W) B AR A A= Wl
R B R TREAY RS K ETRICL . GO R AR Z) $85E 1 2023 FiR
Y5 AR TR T B OB A R Ay o X LT RIS iR U s AR ) 20 B G K P R Y
SRR AN EL AL I B 7 DA A T B 5 4 0 1) FL A O B H AR
P 55 EB N AR AN 5 A0 AT T 2024 WA AR TS AR A0 L AEIK P . BT S LAY
LT R g iz s ) BE € FE AR B s , IR AETL 2025 WHAE TIRET 1 oK Hh R A b FE 1)
BRI ZITRIRRAE NSTC k& 5 SR Fa b5 P/ 5 .
BEE Hi¥HA[2022-12-08]
REPORT TO THE PRESIDENT: Biomanufacturing to Advance the Bioeconomy

https://www.manufacturingusa.com/reports/report-president-biomanufacturing-advance-bioeconomy

BXE= &R 2022 i (ERERF VAR EIC o hE )

12 A 13 H, BKBEZRSREA (2022 FREE AR ZE LS (The 2022
edition of the EU Industrial R&D Investment Scoreboard) 1R %i. T, EEWEK
TR E RS, SEE . A E L B B AR PR BN E— K 16.5%. 24.9%.
8.9%FH 6.6%, 1 [E R HLER B Bl A A BRI R BENEE R BHR (o B FeBR 347
G 17.9%F 17.6%), FEE P Z BN SERD FIEINE 40.2%.

AE IR SR Kam 2, #id 7 COVID-19 KATRIHIZKE (2021 #5
2020 FARLIZ KT 14.8%). H 2004 LK, tHFAHT 2500 ZK AR IR K 5% 5 Ak
F) 10940 1ZRKIC, KB 1 JILERIG. RREBISR TR AEAT MV R 4% B3 f) 4= Bk AT 5
NI IR VR E AN A A Y . 2022 040 UL TR R BT

AT Z ootk Rl SR EM, SEE TR RS TG R AEER
A (ICT).
(1) 28RFARZTRE #4L
107 MR T AE PO SRR IS A BR R FE 28 FHE Y, X DYANSITIE o S R 4%


https://www.manufacturingusa.com/reports/report-president-biomanufacturing-advance-bioeconomy

NE 3/4 LA L, A4 ICT A7 (22.6%) A2 ATk (21.5% ) ICT R4k (19.8%)
FRZAT I (13.9%) %5, REAFSE ICT (KHh A FAffR 54447 FEET ik
SJUSHR FE e RO R 558, T A N ) 28w AN ICT 2B 1, i HAE ICT i
S5 R SG TBR . 7RI K, R EARBERIN TG (A 2011 449 176
FKIG 2| 2021 89 678 ), AT RRERAN H A2~ =] i A% Sl i 4l .
(2) LG RAH D, Q1B R AT A R b
B VIRZE ICT AMgRE ™z 4h, W2 B AR BTSSR BB AL 5 T
P A AR A BT R 2 55 . BRER 1000 50 h, G A S350 MR ICT 41
B ANE, 2021 PRI KES R, X TR G IR B R E L, %
WOREIE B4 R AN B DR BERHECRI 7 1 R, FRAERRIN B3R 2= (1 2 I SCRE TR IE
J S AT Mk 22 TA] Y A RN o
FELR OBRAEA LT BT B LA ior, BERMSEE eV AEmIME L
A5 T AE TS Ay, BR AR SRR AR O I A B O T B 4G o
2022 FEHIR A IE T T AVAEEE E PR H iR (SDGs) _ERIRIL. W
ANVAE R ZHO TR Bk JE IR AU 1 fem o AL ZE D . MATILAERE, IR
ZEANAE AT MY B ARV AE AT 4P fiE H AR 7 T AT 1 B e, 38 S TR
BRSO 7 ZEAE RN 4 BRI T T B BT Ty o ol B ol g A2 i 7 R BT
2 T LAt ) 61 BT BUR
(3) R TAARKAL T 2 AL
i A 1A Aol A ok e PR 4 P —— A XS 2 5E (Corporate Venture
Capital, CVC). fEid % 20 FFEH, N RE— BRI, AR 2/3 Kidsr Ak AR
FEAE I X H%
WF AR AN AL RARAH HAN TS RIS RE, 5 ) AE ICT AR R . W ALl g X%
L FE AN . thAh, SR B BB 80% ) BE 44 A T 56 [ i w1 61 Ak,
KGR T B BN RN o
= # HiFE[2022-12-13]
Industrial investments in research and development in the EU again on the rise

https://ec.europa.eu/commission/presscorner/detail/en/ip 22 7647


https://ec.europa.eu/commission/presscorner/detail/en/ip_22_7647

A el

= RMREEMIN R IR S

12 A 15 H, EEZEAR AN CHlE MBI FEECE ) (Time for
Resilient Critical Material Supply Chain Policies) WIHF AR E . i@ X BUF. 2R
FEAAN T FEE R — RAIVIR, GECERTDRIEER, D oo 2 A8 51 B il Aok}
F, FRER T Y ETX LR B B R AT TR, R Tk B A E AR R R
50, JER T BT ik IS AR BEE S M B 5 e IR AR AR IBUR AT B

WA FEH, R SAT B A B H D A A L T, R D)
IR 40%-50% )M LT R AN o X T BREET Y i E A L E AR
55%, SR 80%-90% H AR - o 2 AL E AT IN L 50 8. AE#A H D E Sl
SR, FEWA R gEEE WAV GePIATIRRRBAATE) R, Mk
G S B H 57 21 2L HIfF

dfa i, B SET O — S AE T ] DA XGR BOR £ 2 A e B D T
T H , AH M CE R AR T K o A T e 0 K 5 e By 1L 2 5 1 [ P =4 iy
ME—ETF R B L0 i fivh 2] 2025 4, HE LR X S0 oo R A AL B e
JIRIk 4.7 WA, AT 2025 SRR ORER 15%. 45 BT A vh R RN T H 46
REIZR V& SC T, [ DA DI it = B 408 13.4 J3i, X MUy 2022 4
[ AAM X A3 IN T RE 0 B = A

T fa TR A AN TR sh AR MY, E R TR . B T s A R R
BERI AT BENE IEAE4E /N, H M RHRER . ATy, P E BRI OEES A KT R L,
P P 2 U B ER RR O 6 A R TT I A% 7 AR EE RS, HET AR 51 1 AR OG5
A ERMPER P W AR MERFSE, A B AL TGV AR RN TR AR ZE N 4 R H A e A A
filid T, DAHAS R =R, SR, R AR E AT S s 75 v [ Aol 3z 21 i
BT EDA SR R L B AR St B R A TR AVBIR, AN S 51 Kt 5 42
PFERIE BEIL 2 — E IR AR

i T, 5 I B 7 M A 5 R IR TR) AT T RO R e o A 28
B, MRIFR A0 LT E A LR TR A, 4 By 7 b A i S 1
DU B AEAFIS [ AN B —4F ;G R 7 RN [ 4 Be KN LA BERE V), s Toik
AE T 75 I 1) Y0 R P 7870 SRR LB 7 M b ) ¢ e

ALt 5 [ [ B 300 5 [ BURE R SE it AR B R S5 4% B, PRI
FAEM BN BE XU . R ga DA @ OFE LN BURE, 18 5 4 J6 VK 5 ) A
ST AEAF I R], i v 56 [ [ B7 7 b B 7 pi S b e s I s @ Rl AE OGHR 1T “ &
FEA7, DEIFA A TR, ©53HEGEFEIL KRR, § RKEMEHA 2L



KV @HTH 5 E AL AT AR -
7B, EEE HRiIFHE[2022-12-15]
Time for Resilient Critical Material Supply Chain Policies
https://www.rand.org/pubs/research_reports/RRA2102-1.html

U= i)

2 UKRI KB iR E I i EYHiE

12 A7 H, ZEEMRSEHE (UKRD BAG KRS TIE 200 J5 5855 1171
BT 5E €, LAY RS [ A RRL AR Pl as SISk K 9t 95 L BB A DA  IX 5648 2 UKRI
5IEEAHAIM (Innovate UKD 5 [HAYH A 5 EY R0 L FH 2 (BBSRC) LU
KHE TS BREIET RS2 (EPSRC) SEHE MBS R T &5 I — 8557

ZSE IR ATV HGE H LR T M GTE A . BRI B e ) DA KA s
P EET I . HhAk, SRR DLTF J7 AR A AT R L A P ) o R v T
G HIPk L : ORINAEEEFRHEH . @I R AR LB TR O
VBRI RE T RS s @SCHUR] AT A OB T T R 8HT s OFF K EE T AYH
AR ATFREEAEER ™ i i1 T 20,

BE€E HIFHA[2022-12-07]
New competition aims to improve UK sustainable biomanufacturing

https://www.ukri.org/news/new-competition-aims-to-improve-uk-sustainable-biomanufacturing/

REMEIEESEIE X DHENF Sl AR
12 45 H, BT 0. BEAEEE (DCMS) SRR 5T 70 159w 3
90 JIUEES RSN 1 — W AT YR T, B AR TSRS B SR T BT T VR DL T R
SN M7, B ERGE L S A ERE ), ORI R RE, HE
AL R R, R E e S 0 T SE R

ZIE RS A F R T T BT T 2 0 SR B AR b, BT
HEN ST REREE . et SRR RS, DOEBR AR . e

WA LERI O AP BE 25 Z 3R R T TR TR, DLW R AR i3 36 T2,
B RIFE[2022-12-05]
Government explores national initiatives to boost the British semiconductor industry
https://www.gov.uk/government/news/government-explores-national-initiatives-to-boost-the-british-se

miconductor-industry


https://www.rand.org/pubs/research_reports/RRA2102-1.html
https://www.ukri.org/news/new-competition-aims-to-improve-uk-sustainable-biomanufacturing/
https://www.gov.uk/government/news/government-explores-national-initiatives-to-boost-the-british-semiconductor-industry
https://www.gov.uk/government/news/government-explores-national-initiatives-to-boost-the-british-semiconductor-industry

SR IRENSEIFEATIMG NHIEF

F B B PR R PO R AE R A A=k S QinetiQ 2y I MR THRBN LI 4
MBS | 11 H 26 H7ESEE M2 BUA M & e i K 0484k SpaceX JE 1 9 5 K HiFt
2, RAERZEIAEL T SHBTIERIE R A 2 & R & R R

o LR R KL T PR SE R G SR 1 160 0L Bt <, KR RS Rl i34
SRR ZN E A (B s BUR B R bR E 69 7R, DURIE AL
XAEHIER b e VRSB, PR g BR (0 5 ) AR 9 3 B B2k iR ) 2
SRR FRS R BIR B0 R SE BT 0 TBORURL R Te el 4 ], R RE 2 28 ik ) B4
FeE G e, EeE S, BRI R0 Yt XY T 4,
il FH 2w ) R R AR AR RSN AR AR L RT BARIR S SO R B
S HE AT HE 50 2 BB TV o

H O 4mi¥HE[2022-11-28]
UK experiment to create materials for metal and medicine launches
https://www.gov.uk/government/news/uk-experiment-to-create-materials-for-metal-and-medicine-laun

ches

KVEE 2023-24 EEIGIGE 135 {ZRRTTEFRRFI0FT

12 6 H, BBEZRSED 7 “HOFLRGMN” 2023-24 SFEZTAER], K
B2 135 ALK TT LS BRI B 78N LA BIHT 8 T SR R E AR T 28, IR ER
BER . Hr A ZECA PR -

VEJTE B EE T BB R 955 ACERTTHIEFAANGIFTTHR] “ 2B ” 1) —&6 7>, X
ERVHE B TR ISE B AR (56.7 /BT $REREIETIME (9.7 2B
TRIZOEB AR (A5 AT . BIERERBCH I XERIATE), SRS, Ras
DAVREREST, FEOH il A s B IRt DTk . R B 57 B S R B RN T 7T
MEGHAES RS, WA A ZAMEHE E 2 s s, AR i
B ST Ak A S L BE R s PE AT B

B RIEE[2022-12-06]
EU to invest €13.5 billion in research and innovation for 2023-2024

https://ec.europa.eu/commission/presscorner/detail/en/IP_22 7404


https://www.gov.uk/government/news/uk-experiment-to-create-materials-for-metal-and-medicine-launches
https://www.gov.uk/government/news/uk-experiment-to-create-materials-for-metal-and-medicine-launches
https://ec.europa.eu/commission/presscorner/detail/en/IP_22_7404

e aR(REREFEE

12 A, BB ZS MR EAGR R “ B mPERETH R & 117 (European
High-Performance Computing Joint Undertaking, EuroHPC JU) S54#[ Jiilich #2511
SRR T BN — G TACIC IR BT SEHL “ARE” (JUPITER) HIFEE PrX .
T, HIpEwE, BB SRR A E R —.

“RE” KAE Tilich RO, SCREER RGN AR, &

R RAR AL 25 NIRRT . i TR SE PR S AR DT 58, IR

JIRHFFBEREIRAE " “ARE” AEWTERY, R 1 AT RREEAA SRR, ek sk

CHREES) ), HFHTTRKA RGER . “RE” KimmTE A 5 /o, mEkE
ANEE [ U #5740 50%.

A B HwmIEE[2022-12-14]

Hosting agreement signed for Europe’s first exascale Supercomputer

https://digital-strategy.ec.europa.eu/en/news/hosting-agreement-signed-europes-first-exascale-superco

mputer
iRt R
BESHREHABLEYD

1 8] 72 5 RF K 2% Dominique Laniel. Hfi # 4K %5~ K %% Florian Trybel 55 3451
WF 5T B BALE i e SR AF T & it 2 M e B &4, I T s s R B
KW, I A H R AT T AT Bl L

WEFEI BN I 4E 72 T-IRIAAN 134 T-IRMA ) I 2545 T 5 i) 2545 2 P A48T B 20
B S 27 8-PsNs Al PNa, B9 AN ] 48 A4 k). il [R5 X SR ATiH 7
Pr iz B T, BEFURIL, XA R & PR S A 4l it 3 SR B PN 12\
T 28 R, A BT AR 0 o Tt B IR S PN I J\ TR S5 4

Y JIFRARE 7 TR, 258 §-PaNs A 7 — M B s a:
Z i o -PsNs. 2l o/-PsNs & —MAT7E IR 8 S0 T 4ERr AR € BT B B AR R
LS R AR A S5 08 ) PN DU A2 A, 35 B2 LU R W) 2 Y o-PsNs B iy, DTS
U N

AH M7 TAE K FAE Chemistry - A European Journal (3% 47#: Revealing
Phosphorus Nitrides up to the Megabar Regime: Synthesis of a’-PsNs, 8-PsNs and PN2) .

A B #wi¥E[2022-12-09]
International research team creates previously unknown nitrogen compounds

https://www.uni-bayreuth.de/press-releases/New-Nitrogen-Compounds


https://digital-strategy.ec.europa.eu/en/news/hosting-agreement-signed-europes-first-exascale-supercomputer
https://digital-strategy.ec.europa.eu/en/news/hosting-agreement-signed-europes-first-exascale-supercomputer
https://www.uni-bayreuth.de/press-releases/New-Nitrogen-Compounds

R HF B st FE it IEAR A
R TR O N T &R, PURZ BRI, e R RS
Bl — 2. SR, XTREME, B EZEETE AN, X453 E fliE b
B R I i FE A BT R 1 UG o AR I B R S0 =8 ORI SN RO R T — b A
BT RIS R . e R, Wl A R AR R R, BN
WHITZ, A H BRI . 5 ERM I E RS = MR RE R Dias
Belharouakab 7 45 1) A BA T <t I v« 5050 0 1) D7 vk il ad s AL 1) e el v 45 | OE
AR
AN BRI KNG BT, R SRS GBI A S, JRE IR
Bl LiNiooMno.osAloosO2 &t o LEEfEAF AL BT R L FH 224, 2 Ja Al LAZR IR &
S MBI IE, XROTEEDR, R0 L Oy T — R ] % AT v T
PERT R RO TR 12 /NF o i AR R 5 A5 BB SE IR AR AL, XA A4 R AT B
QR EIDIA R HRIBHIE T2 T . HATR IR IEEFIE LA, AR T Tk
GO
AR TAE K FKAE Journal of Power Sources ( X % 4748 : Hydrothermal
synthesis of Co-free NMA cathodes for high performance Li-ion batteries ).
BE€E HIFHA[2022-12-05]
Manufacturing process produces better, cheaper cathodes for lithium-ion batteries
https://www.ornl.gov/news/manufacturing-process-produces-better-cheaper-cathodes-lithium-ion-batte

ries

HRIZNPHAEFE it A A R E AR AU AR FEITR

R4 R FHRE AR TAR ME S5, DRIt ATH saZE, JEAHE A E L,
KPR T EATREE AL B AN T 2o 56 E R BE T B Viadimir Bulovi¢ 243 i 49 i A
FAIBNIT A T LT 4E R P Be fits, AT DUE Dy —Fha] 2 ) o ) A AE ik i rh 4
fepesr, HA] DAZE s s DO AN PR B 2 . e AT R AL G OK H B iR R B
Sy, BT KR RALGORBHRERR ) 18 fi%.

T TN D34S FH R AR A LR HL - SRk G RLTRR 21 & 471 3 pm &
MBI b, TR ROKRH RE F I ) 2451 . SRS AR 22 BRI (screening printing) 7E
S5R BT DL R BH BT . B, R REZ00 15um () BRI AR ER A S )
W EFE, TRl MR KPHRER & . (HX PR A ST K B RE AR IR S 5 2,
PRIAIE 78 N A — #4409 Dyneema HIE S8R, B-FJ5K A 13 . XA
BEE AR R A 2F e d] ), BRI AH L um JFEREES, R KR BEALE R By
FERXFALRL b, RAIERC T — B B AU [ B ORI Re 4 i . 2 lal, AR

8


https://www.ornl.gov/news/manufacturing-process-produces-better-cheaper-cathodes-lithium-ion-batteries
https://www.ornl.gov/news/manufacturing-process-produces-better-cheaper-cathodes-lithium-ion-batteries

FHRE A, 20, R oa nl P24 730 LA, W 2E 7E Dyneema I,
TR A 370 LTI teAt, FEK SV KR BE I BOR S AR IT 500 2 K5,
R AT IR FFE T 90% LA b 1146 K HiRE
R T TAE R RAE Small Methods (X F47#2: Printed organic photovoltaic
modules on transferable ultra-thin substrates as additive power sources) .
BEEE Hi¥HA[2022-12-09]
Paper-thin solar cell can turn any surface into a power source

https://news.mit.edu/2022/ultrathin-solar-cells-1209

AR/ IR E A FEEREMFHF LS SHEMN
SRR, SRR SAIR R T AR S 5 AN R AR RS I e Y
i, HAAvkRe S S B E R IR T B, RS s A UL kR S
TR RL R AR R R BRI 2 — o TR R IR B IR 2 S el
KEAHKA Be L BIAE AR 6% 1 — R R /i E e A6k, HEgathaeii T Hirg
KT 3 B AR/ R E SRR, AERTS IR . K B a5 KRR
U EATEAE RIS AT 57t S AR RN 578 1 3R Sk o) < WA A AR L], A
BE— PR F BB B AR S K & B PE R M B AL T AR R .
WFFEN DA 5w AR A U T a4, A s (25 GPa) AR EE X [A) (1050-
1150 °C) X B SR BEAT el e s S 56, RO 4% 1 9K WA 8 7 22 2 0 2804 1
EEEMEL ZEAMEVE PR 4.8 nm FIEBHGIK S NI A TN FE 5
AT 2 R A sl AR P A e . G ERIR S, T AR S NI AR R E 2t
BEN 20%-70% K ZEME. PUKERIA S 2 EaSsihZ WK 7 AERE S, M
M4BT — MR SRR 7 <5 M S AR AR LA, 1 ZERBLU AR i NI A AT
PEE AR . ZE SR ARG IERE: H2 R &= IE 53 GPa, #
I AL GUER A RIS TT A FEAORAT: 50 Al L 24 55 82 08 3308 A [RT0X 7 153045 10
SiC H 4o B2 R R 15 DAL s FE=siii 2 2008 670-1240 S/m, 5 S HVERIFH)F
B AR 2
FHICHF 58 TAE K RAE Nature Materials (X F47#41: Ultrastrong conductive in-situ
composite composed of nanodiamond incoherently embedded in disordered multi-layer
graphene ).
EEE HHBA[2022-12-09]
AT IR LA & I E i I H T H T B /5 EEH R
https://www.tsinghua.edu.cn/info/1175/100679.htm


https://news.mit.edu/2022/ultrathin-solar-cells-1209
https://www.tsinghua.edu.cn/info/1175/100679.htm

MXene-A SRR E S # BT BRI R FEA

X R BE R T I AS H AR KRR SRR E 1 s M R T AR T ML R ) PR
B S R R BE BRI OK ) HAAL (Triboelectric nanogenerator, TENG). {H 4
[¥) TENG, Fral2flCiAilig ) iZfl& K TENG, iR FEEgAERRSE. N T
IERE — ik, 38 [ 5 A7 355 S8 W 7 R S A A AT b Tl oK KA A 7 T A S Hh
T MsE T R R TENG, HH TR MXene/fEM I 04 AR FIAR 9 0K 28 - 1 56 0
HIARGKEZ SR .

B TENG R EH R (RE. @AfHENFNA 73.6 V. 175 pA 4=
276 Wm™), BEWELE S il A2 T 26 A1 T Fee i th IR el NS B A o B 1 A AR
B RANA A b N N AAIE sl s AN I ) &Il 2485540, TENG 8 7] DA AARK
LR AEALAREE, AP RE RoT e i, AR SN A] o S 1 A I LS AR .
M T ZAEYIN, TENG %28 v] DUE A B A R KRR B N2, 28
Ja R ER, BETH AR, UBHIEARE . MXene-f1 /&g K & &40k AT i
TENG f&IEIFReEE MY F A KM A HRE, HABERMEE, Fikiz
B UAEJLRBFENEH . TENG BIEEHERT N H TRk, FEEKHTE T
T H TN KR, SRR P A R 7K R 1R 400 10 735 B4 2 e s A0 B2 U5

FHSHF T TAE K RAE Nano Energy (3 F47#1: Fully stretchable, porous MXene-

graphene foam nanocomposites for energy harvesting and self-powered sensing)

BT Z=REMHEZEMNR LB

BIRtE  HwmIFER[2022-12-09]
Combination of two materials creates high-performance, stretchy nanogenerator
https://www.psu.edu/news/engineering/story/combination-two-materials-creates-high-performance-str

etchy-nanogenerator/

10


https://www.psu.edu/news/engineering/story/combination-two-materials-creates-high-performance-stretchy-nanogenerator/
https://www.psu.edu/news/engineering/story/combination-two-materials-creates-high-performance-stretchy-nanogenerator/

AT HESRRGE AT R RIS

NI 155 =Nk (Artificial Force Induced Reaction, AFIR) & —#3 FH fE 4014
TR T N T RGNV 2 RN R AR R 7 . HARIGIEE KB %
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