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Future of Induced Volatolomics in Cancer Risk Pre-warning
Han Jin*

Shanghai Jiao Tong University

Induced volatolomics provides a promising approach for cancer risk pre-warning. Nevertheless, continues to
be questioned bio-compatibility of the synthetic exogenous agents and sophisticated instrument solely detectable
isotopes labeled volatile compounds restrained the induced volatolomics in clinic application. Here, we report a
natural compound as the potential exogenous agent of induced volatolomics. The exogenous agent demonstrates
satisfactory bio-compatibility in pilot study and metabolizes into volatile compound-base breath marker under the
action of tumor micro-environment highly accumulated enzyme. For conveniently recording breath signal,
handheld breath-analyzer based on electrochemical gas sensor is developed. After administrating healthy or tumor
bearing mice with the proposed exogenous agent, breath signal given by breath-analyzer is verified to be capable
of not only predicting various tumor risk with specificity/sensitivity/accuracy above 94.3% in 10 min, but also
speculating tumor stage.
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A 4.7-inch 650-PP1 AMQLED display prepared by direct photolithography

Di Zhang, Zhuo Li, Shaoyong Lu, Dong Li, Zhuo Chen*, Yanzhao Li, Xinguo Li, Xiaoguang Xu
BOE Technology Group Co., Ltd

In this work, a highly efficient photosensitive quantum dot (QD) system was designed. The optimized
photosensitive QD system had high photoluminescence quantum yield and colloidal stability. By direct
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photolithography, RGB pixel arrays with a single sub-pixel size of 39 pm x 5 um were successfully prepared.
Further, the full-color QLED device was realized. There were no residual QD emission peaks from neighbor
sub-pixels observed in the electroluminescence spectra. Experience on the full-color QLED device guided the
successful preparation of a 4.7-inch 650 ppi active matrix QLED prototype. The active matrix QLED prototype
could display clear and complete pictures. The color gamut reached 85% of the BT2020 standard. This is the first
active matrix QLED prototype prepared with a record-high resolution by direct photolithography, which promoted
the development of QLED display technology.
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Preparation of NiCr/NiSi Thin Film Thermocouple Sensors for Internal Temperature Measurement in
Proton Exchange Membrane Fuel Cell Gas Channels

Zhihui Liu*

Tsinghua University

Methods for measuring the reaction temperature of the proton exchange membrane (PEM) in Proton
Exchange Membrane Fuel Cells (PEMFC) can be categorized as contact and non-contact. Non-contact methods,
like infrared thermometry and thermographic phosphor, due to their low spatiotemporal resolution, fail to capture
the precise transient temperatures of the PEM. Existing contact methods are limited by their large size, poor heat
and corrosion resistance, impacting PEM reactions. A new method has been developed using physical vapor
deposition to apply NiCr/NiSi thin-film thermocouples on the PEM to accurately measure transient temperatures.
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These thermocouples, with their micrometer-scale structures, are suitable for contact measurements in sealed
environments, preserving the integrity of the seal. They provide a rapid response of 2.91 us, effectively capturing
the transient temperatures. Experimental results show that these custom-made thermocouples, measuring a stable
reaction temperature of 83.7 °C, are more accurate than infrared methods, which measured 82.4 °C. They also
reveal that the reactor’s central cathode temperature is 1.7 °C higher than the edges, and the anode is 1.8 °C
higher.
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PUKIRL,  LLHAE U R 45 (A% KBS 5 100 ppm NO A4k B A5 B B N, A% I 3B TR I ARk 3
A [F AL AT N . R B ZUR SR ARG o A it 26, HE SR A FRBE N T RER A RS, o
ORISR, R TR R IR RS AR PR UL A g SR AL IR AR e S AR, $R T
200-400°C T-AF 7 B 6. [ AR SR AR 1) p-n B4 B2 AL 4 L o ELARTT LAy 275°CLAR p M 21X, 325°CLA
o B RX,  BLK 300-325°CTAIf p-n Bdma it X . AR SZIRUE R, ARYE p-n B N AL AL,
A DA AT AR IR 2B NO H bR SR Bk B AR .
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(IR TT %6
K. LAMERAS, (RS HR, BeaiR )y, wIEEM

D17-24 (Invited)

BT NGO SRS s K S B
WK, R, PEH

o [ B B < S AT T BITUL B R ERE 22 [ X 7 ot

TN AR A I A SRk HL T A T IR R AL Lo 2 —, HAEANLC L BT R AR HLER A
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TEAE R T REUYON A K TP R M A% SRS PR AR E 1k 22 LSO 52 0 2255 At il A, M PR A A%
IR o AR E NG T — I AR AL T SEVE VAL ARSI, ORGSR AR 1
IRES I R SO BB S BN IR RS A A B Jre P T M ) D B il AT, e e 48 % S
RHOROW S« ARG 35 71 UL AR R AT DU RESS R BT, 7379 SR SU SR A R A A Tk 11 R A
JE ARMARE ML SIS 52 J1EAT T WHTC, FEIR N ) IR A% IR ES AR L A 2 b, Bt Ifthles 7 2R EA
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IAEAUIR I RPN BE ). RIGEE G2 P RO SRR E 74, " 5 B ABLAE
B ARG, SEHLT S TR ThRE, W ROGL RS I SN AT TIRAIRR . BTN T WA
TR I AR A R s R A e RO LA, B TH 46 = PR RE HO SR AR A kB, HHERE R ST SR N AR A% IR A 1 S5
AL BA L.
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PREE R E AL RS P BT S AR
JB T

TR

ik 5 T A7 A% SRR AR AE T 2 B T VA RE DAL SI | BG BiRL SI DA K e T T A U TR A N A S T
fiefE e A% IS H BT MxNx2 R AR AL T A REFI AL, For MR N FoR S RIGEZ, LAERR )
Fl R IR A B o I8 I BT S AR T A, Ak A% SR 1) PR B KR Rk B MxN+L ) AR [ 31
2 M+N HJHRRRESY, XK Gs IR, ffe TE S AEM R, BRICT RARCEER ., mrk
MEHE N — M IhREARLEA T IZ MR AT S, AIVE R e A7 A% AR I D RE U A4 K} (Liao, et al., Nano
Energy, 2019, 62, 410; Nano Energy, 2019, 60, 127; Materials Horizons, 2018, 5, 920) . A /KR 35 ¥ /2R FE 52
P 4 v A7 A% S IR R 2 (Liao, et al., Nature Communications, 2020, 11, 268; Advanced Functional Materials,
2021, 31, 2101107; Nano Energy, 2021, 80, 105548; Nano-Micro Letters, 2022, 14, 131) , it &tk kit
SUA A AR 2 R RT v 280 1 S T B AN 22 R 3 VR o A T A0 RO B R P A 5 5 37 A% SRS BT A
TEARRME TP, POdERE TR, s e LR RAERCEZR, AT AL ERGHIK
Ji&

SR

[1] Xingin Liao, Weitao Song, Xiangyu Zhang, Chaoqun Yan, Tianliang Li, Hongliang Ren, Cunzhi Liu,
Yongtian Wang, Yuanjin Zheng, Nature Communications, 2020, 11, 268 (IF: 17.694, —[X TOP).

[2] Xingin Liao, Weitao Song, Xiangyu Zhang, Haoran Jin, Siyu Liu, Yongtian Wang, Aaron Voon-Yew
Thean, Yuanjin Zheng, Advanced Functional Materials, 2021, 31, 2101107 (IF: 19.924, —[X TOP).

[3] Xingin Liao, Wensong Wang, Liang Wang, Haoran Jin, Lin Shu, Xiangmin Xu, Yuanjin Zheng, Nano
Energy, 2021, 80, 105548 (IF: 19.069, —[X TOP).

[4] Xingin Liao, Wensong Wang, Longjie Zhong, Xinquan Lai, Yuanjin Zheng, Nano Energy, 2019, 62, 410
(IF: 19.069, —I[X TOP).

[5] Cuirong Zhang, Mingyuan Wei, Zihan Chen, Wansheng Lin, Shifan Yu, Yijing Xu, Chao Wei, Jinwei
Zhang, Ziquan Guo, Yuanjin Zheng, Qingliang Liao, Xingin Liao, Zhong Chen, Nano Energy, 2024, 120: 109104
(IF: 17.6, —[X TOP).

[6] Chao Wei, Wansheng Lin, Shaofeng Liang, Mengjiao Chen, Yuanjin Zheng, Xingin Liao, Zhong Chen,
Nano-Micro Letters, 2022, 14, 131 (IF: 23.655, —[X TOP).

[7] Wansheng Lin, Chao Wei, Shifan Yu, Zihan Chen, Cuirong Zhang, Ziquan Guo, Qingliang Liao, Shuli
Wang, Maohua Lin, Yuanjin Zheng, Xingin Liao, Zhong Chen, Advanced Functional Materials, 2023, 33:
2305919 (IF: 19, —IX TOP).
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IAENDEER o JEAL, Fb SN FIAE o fid o BN SE R 2 IR AR I, "0 e ISR A5 B BN AE B A A AR L ikt
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FIAEIRRIZE, MR TG S A R 7 A A A RS s (2) B AR — A = RIRK A KT, TR
FRAS ] 48 F T A4 Sl fh 5 A% SRR A SRR O 2 -0 KA - oK I 50, FEVR B2 S B T, TR R R T
BREFIARGE:  (3) TR TPk 05 AT B AR B - 30 Bz - B T AR v P RE 4 B DA A Mk vt A SR, IR0
HE5MA M LL L2 DN RERIARSE &, QU PEAE T et B REMBHARI R 5t

KT MRS, WAL, BRI EOR, WA REAR, B S5 AMAL
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R
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2. [ A WA R RE A% R D RE A ARk ] 5 B 5 S =

TR, BT PRANERFREE S, TR 25k . AR WAL BRI A S B 55 A W P 2445
BRSOV TR ] 2 0 R R R R R B ETUE, Al AP RN, AT G A
PR . fELRZ5 )51, FLRECE Bk IR s A s 7+ 254, ARG E iEsem, I 259,
REKA R SO0 s FEAEMARIR T T, B 5 AR IR 456, AT AR b S PuE R, AEMNHT
AJ 7 @ G (point-of-care testing, POCT) 47z .

T IRFRE I RE AR . SR ThRe, DASEIUX H bR AR 2N, H SRR Pk S et R
ARG Tk AT T — M TR FEP B A R4, FH T Ribs S99 R BTUE A . B et
TFR T s BERE LT R, B BE T34 10000 Ai/em?, A T AE VbR YR IS AL IR AT G . 8
W FIBUER A S S ME RS, L0 DTT AR, 158 Au-S #4554, BTG RA S IR Pt s
it WM RAR L, S CEA Bl . HASIMIR A 1.5 pg/ml, 7E 500 ng/ml-5 pg/ml JEHN, HAEZ
PERGINRE 7 o 3 AT AEADLN T 57 X et i B8 A 25 S R P AT BRAIE o AF R A BRI 2B A TR i 1 AR I
A 5 SEEURFBLHNE, 0] 28 B AR br S A N ek B A T i S T 5 o
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ARZCFE*, XIEAR, MA, i

[ BHEBE T B RHOR 5 TR 7T

NATESIF R D) Ui, IRk s REARE S, RTINS A Esh i E
TR R RSHE. PRI AIRENAATE S ERE 55, T IF RS T i B AT 28 SR 1 e A
WRONZ BT RA 7 R S SRR RS BAR B LR AL B RE, (B ME DU A1k
FRNEFENE . TR, RIS RRER R RE. B BE AR MR AL AR N R DA
AR T IR H], HIFAEE TN TR NS F DA . WIS HR S5, T, &
AT EE e PRl G SRAME BB BT A — B JBURRES M Bt — SRR IR AR IS M T R T 7 o A FH RES HR HOR,
RS I A AN BB KT RT LA SR P D BB R I e RABRE L ARERIAR IR (10 uND - IO Al 07 A fid o
PRIk, IFRTH 2 D REsH 1 N AR P A% TR AR AN S B s MR AR IRRES , EANLAC L I ah M Rt 4%
AU SR N o
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IR P L2, ASSHIMAR IR B, il 26 1 Bt G5 W T A s 70 A% IR RET T 34
LPYERE R AR s . I R B R R A SRR, AU SR RE . 255 PR ST— PR (3 L2 e (FFT-FEM)
JTER B s G R 2 B IR VA S B AR AR AT 32 TR AR DU AT BT 5, 0 M a1 52 s I 3 1 A% S oWl 7
AT N BRI FAT R, DAER AU T R 4 M) 5 D R AR A A L. BT R 4 2
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HERIE R PR SAM R, BT AR R R AR, RIS IR
T AT HRRE T, TR 12 N TR A AR AT . TR, A SRR AR (GFET) #) 2 B 7ER
TR, 7E GFET H, BAEVIREN eI A SeiG Re e LSS & B 7, TRETSHR D FIE S
U PR A SRR R F 2R I, MIT P2 A 5 TSI B 2245 5 . 7RG, FRATTHROE 7 —FhE TH8 R4 (LiINDbOy)
Bk AT JES (1038 B TR A SR 3 RS AR AR A RS, T AL AR RSN . 7ERR PR B R R AL
P ER RIS ME R, A S 1 R R A T A . SRR, T e S B A B,
SEARIG S HBC RS AR AE T . H5IETALGE SiSiO, MR 45 I (0 f S 437 RN A A I
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BE, R (LOD) fKZE L7fMMAHYS T 12 fg-mL™) . XM GFET 5%k Mt A 45 & 18 E it HIT Kk
BT A SBIEEE RS AR a3 4E T 5 — PR, A S SO AN R A I
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N TGRSR E A TARAL A 2 ppb SR AR U N I ER, 7 B D S R A
PIAFAER = KR, R TARIR B A R RE s SR R K . X RTINS RL,  Bt DL A S 4
SR BN A N T B R EEPA S AT DU R B e BB 2 DR R, B i ST K R PARR 47K 1
VM. SRR R, A BRI IR AR EIR BE MSLIG IR R, BT 1A R S R (R
el EAL. AR VIR R BURZE . AR ARSI, e 1 X T AL S AT
AN F— T, Wit TARRGREH (KR GORER. GUREFGE. 90KRED |, MR Z5M BT
BEK T BUBAA R LE R TR TIN5 B b A OBt 8] 5067 o 5 BRI S5 F 00T BE RS SE 4 (R 3R Tk fiE
(RN B BRAS o B Ja I AR LE, G RIS T — RV S H R 08 L B BER, AR — T 52
ST TR PRI /o 0 S8 D0 TR 20 M B BAGrill o Do o L B SO0 i R AL 8 11 v ke LS
USSR T oFrigte.
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SHEEWES TR BTG SRS R, il T 2 Fhm PR BAL EEE, eI T X
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FHNIERE SRS, KIESRTE 7 2 AR RS AR e V. XL TAE N TR R ThREAL BT S AR TR A

I FHBEE 1 A
Kegi: el e, REk
2730k

[1] Chen X., Wang Z., Qi J., Hu Y., Huang Y., Sun S., Sun Y., Gong W., Luo L., Zhang L., Du H., Hu X., Han
C., LiJ., JiD,, LiL., Hu W, Balancing the film strain of organic semiconductors for ultrastable organic transistors
with a five-year lifetime. Nat. Commun., 2022, 13: 1480.

[2] Yuan L., Wang Z., Meng Y., Wang S., Sun Y., Huang Y., Li L., Hu W., Oxygen doping modulating
thermal-activated charge transport of reduced graphene oxide for high performance temperature sensors. Chin.
Chem. Lett., 2023, 34(12): 108569.

[3] Wang Z., Guo S., Li H., Wang B., Sun Y., Xu Z., Chen X., Wu K., Zhang X., Xing F., Li L., Hu W. The
Semiconductor/Conductor Interface Piezoresistive Effect in an Organic Transistor for Highly Sensitive Pressure
Sensors. Adv. Mater., 2018: 1805630.
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B e RIRBL EOR RN 7, SR K R e S S B TR) AR e SR A PR A1) T FLidk— B R . A7
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&, MY 75 PdPt @A EAE I =T0 &G AR, 8T H R IR P R RN S K 7 ANE] Ho-Ar
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3,49,10-FE U R (PTCA) H3&5 E fh a5ty ®, Mg 7 —Flt MOF-JE 5 715 P CO, £ K}
y-CD-MOF@PTCAM il £ 1) 5 & #1 Kl BA 5 RIEE (RyR =2.88, 1000 ppm) IR MZEHME . REFH
FesE M DA R BAR O SE PR A D BR (pLOD = 1 ppm) o @I A IERTAE BT I HI L8, EH T
y-CD-MOF@PTCA [HE5 7% T HLHI A CO, = HI AT P4 H™ 4% IHCOS 4 #ih L. SE 222, Arblidid
eI B> TP R B RE RS Bk REBEM 4, MAES T /K EiRm b7 3. BE—2H, fERH]
ik, 1% y-CD-MOF@PTCA A&/ &4 FH Tt S8 A B 32 i W tH CO, ORI . 25 IRKW], it S
[RIIFS, CO, 1A S 13511 (1.53, Response = Ry/RO L i i 52 175 IS CO, Wi #3511 (1.27, Response = Ry/R)
1 16.99 %, XK W] y-CD-MOF@PTCA A&IEKEAT B M E < 1 TG 6112 I f A Bl s F S 12

g K BARFEAEST EITH (51973070) « |7 ARA HARFEHA T EITH (2022A1515010577 Al
2021A1515012420)  J~MITIRHL TR (2019050001) « | A E T FBAIH (2018KCXTD009)
IARAE R AETE (2022A0505050069)  AERGIME KA E B 4
SR

[1] Chen Yu-hang, et al., Nature, 2010, 467(7319): 1074-1080.

[2] Du Qi-Shi, et al., PLoS One, 2011, 6(9): e24264.

[3] Shen Dengke, et al., Journal of the American Chemical Society, 2018, 140(36): 11402-11407.

[4] Chen Honghao, et al., Journal of Materials Chemistry A, 2023, 11(40): 21959-71.

[5] Chen Honghao, et al., CO»-induced Switching between MOF-based bio-mimic slow anion channel and
proton pump for Medical Exhalation Detection. (Submitted to Chem. Eng. J., in revision)
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ZERRIE, AE 200°Che4E N 7T ik 2] 60MPa DL 145 & 5L .
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<5 R VM T e AR A SRR AR AE A AN U EL AT T Rl X S P I 5, X SR AR R BAT H (B ) R U - R 4
E- TR ASE VERT PR AR T o SR, <o o VPt S 2 A SR 38 ) SR B E - T o PR 2 TR BT R R — LR —
ARSI AL RIS, R AN P <o RS 5 B AR 2 TR R IO SA FRC T 5162 140 5 ) 57 T 5 5 o . AT e 22 10
TEAFENE, X FHWRHPRE T N AAL AR A SRR o AEASHT AT, GBI R — Ml L IR
BRSNS, KR NAE GRRRRSH S50 MAME (GBS SR80 TRai i iMs 45 5
PG BRI N AL A . IRy 45 I, BT IR AR T 00 S R IR 2 [ Br Ik 2T
A, AAFZAL RS IR B8 rT R (100%) (¥ R (e 1.9x10° (i REBUEE o Ry T L B TLM 182 AR 4
IR PR N, BATEN T AT ZAEMI A SRR . 540, 8T A 2 TR D e A v
SR Z IR T AR BE IR B F7 T DASR i S T 2 18] (ARG G 9, AR A A% IR B U IR AR e . S
UER, FRATA RLAR AL R AR N RGBS 1 207 R B R se . AEARER AR, BRATI S A
PR T4 € 1) IR AN SR SR A 2 5, Dt b AN ads R — Ak <5 TR Y W iz Mo N AR AR IBOTIE 1 T 3842

D17-41

A= BN A2 T B B
ERAR L DL

L SRR THOR S 5

2. TEAERARAL B

FEAE. SERPESSRNBE S (EEG) fEANUBARRE. MRS IA S B A R L. A
1M, FE AFETERCIA T EEG HISRENL, #hH-IE Y i 18 A 2 M 558 %t EEG RIZEER, B Zigs)Hik,
A FE DA A I S TR B S5 X AR TS )

ANELTE P 0 AT 00 LA TS S RN TG S (RS o, X 0% Mkh Sii & BT8R e B i
FIPkiR . AR A WA I T TR IEAZ TR AW AT TR RN L 1) 5 430 P B P SR = 4 B BRI T A 8 H 1
TSN AR LB R R TR NN EE,  7E HARIREN T IR AR T R TS KR e B, 52 E
HIE N EE 2SR S EE NG A T HE YR . HORR AT T RE I ST T A AR BB RS SRR
B SRS 7 J&, TEAS AT SEA IRE I ARk T AR S5 5 5 il e, R o S i 45 M A 2 i
2 HANEIE S ASR, T RGE R T = 4E R R R A M F T AR A T ek g . BT
BTS2 I SE I T 3T RS DL 5 A FAL RIS R TR 2 RS AL S I S i L2 11 (BCD BP9, BRAIE
T #HE EEG-BCI H MRS, 52T 7 BCI K5 RS2 i, dE7m B 2R 50 N W S L) ok
HEMEIR

D17-42
T PEGDA/HFIPA/IL B THER B R mE — F AR IR a8 : WA R B33
sigEtt, X HAEx, =0, LR,

(iR SN2

515 BTE (lon-GeD MEMI & T H R mARYE. & M2 RIPPREMAESER S & T2, £l
) AR N TSR BRI 7)o SRES TR AT R T — P B & Clonic Liquid, IL) 1-Z%E-3-F JEmkme:
MR (=5 ISR fZ (EMIM-TFSD « RAEMER G B NIGEIREE (PEDGA, MW~250) | 51K
7] 2-F2 H-2-FEE Y JA I (HOMPP) FlHI BL i 2 — HH Iis (DMMP) 3 #8142 [ 43 775 3 7 A B 2R i (HFIPAD
I lon-Gel DMMP BUE KL, DMMP 2 —F A il b &4, xAvgm a8 AEfRE, HaWEEH
TAL AT AR PR o dl I b sess, 43 HECTT 4 0.2g HFPIA, 0.2mL EMIM-TFSI, 0.8mL PEDGA (1)
AL DMMP i N ARG G . #3F— 25 36T EiR PEGDAHFIPA/IL B TS, TFA& 1 HAE 75 T 2
(SAW) | EPEHIBH/AE ARG B (FET) Hil% L2, WU T HAER RIS RUE AT 15 5 6E .

(1) FETEFERE SAW % DMMP 1% 828 K H 37 1]

R R T —FdE T & FHEHR I SAW B DMMP #2546 T 2. B4 SAW 28 F A S5 8 T b 2
PEmEKYE. SRS lon-Gel B DRIV N BB X 3. 5 20st i 7K b 38 1 28 35 P 78 6 7 AT SRV VR )
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W o BmTBAIIMIER, TR 2 8 12 BRI . ik 58 A e HE S A VR AR S, B 5 B
BT BT BT ER SR KA I B I 1R, /E SAW #E FIE R T — 2 ER.

AR LIk SAW 5828 B IR 7 ARSI B . JRERAN R DU AT eI 1R8] (FPGA) 5 B
HrEidsy (DDS) F=4E 152MHz 55« AN 2 A E S1EARIERGE S, B SHA oy R
55, ®Ja, F FPGA BCEBHUE AR E M HEE SIFe BT EYLp.

SRR, T R I SAW B DMMP SR AR I #8 n] % 5 Ik 4 0.2 ppm DMMP 45 Hi 10.8mV i B,
X} 20ppm DMMP (1] 3 /1 525 [R] 2y 28/53s6

(2) HETETFEIIFM: DMMP &84 3N H

BT BB 70 A AT IR, RIULTERLH T PE AT % 8 DMMP (& &as R BT B 1. #FE
PR AR IR ZE R 4 s (PEN) AR _E#14, lon-Gel B SRR IREAS R L, Bl S 1E4
JEHFERE T, BRI . A B TKIEGERIEE X IE, BIRMH lon-Gel SRR R ) 578 B 4% o

BT B TR R,  FIATE PEN X H8 MK il £ 1221 DMMP %888 7T DATE AL 25 R A BH 7 /15
R TAE. U8 TSRO AT TR, 255380, TEARIREE X ) TAE T i B, & as RIgUSE
) — B CRFFRLT . B IX (], P FEAR 30 A S 1 R U 2 DOl NARZRPELX, 17 F A AT AT AR
FEELUF IR PERE o AR BER R AL R R 0.1ppm DMMP, i v ] ~30s..

NT DI RET B FEIR I DMMP AR SR 7ESCBr N R AT M, AT E T — 1M EER
THZEE PCB i, F T 0] 28 8% DMMP £l . 43R5 DMMP iR BE R I, PCB ¥ LED #% mi,
feR fER RS .

(3) ET B FERXUH SWCNT-FET DMMP 18 2%

YN (FET) AL AR 8 WA % S A T RS, IR AE 22 S A0 U AR SR 3 B 1 11 I
HABERSE . BAVFRT —FRIRGKE RN DMMP ££&2%, DL TilAu MM (BG)  HFO, ik
A ELZ S TilAU TR DA B T TR A B2 o 38 SO MR &, BG 175 SWCNTSs YA TE [ 9 K REZL,
1M T lon-Gel Mt C1G D Fs il S AA IR B b A2 Hp (14 B fnr 6 R A0 201 AR PRI, AN TG SE B R 8805 T 18 1) DMMP
LK

M Sk Vee WWE A2V, TEARIN Vie PR EREE. SR EH, RIKBLE Vie=-3V I 2R
R RBEE . 7F 25ppm DMMP 5 HF, Vie=-3V F LIERIZS MmN N~3.7uA, KIH T Vie=1V &%) 1.5
FEIMRRL . XA BN Ve BT DACSCAR B8 -8 Ao A E TS0 W B 17 2 1 F A RIS, AT R 9 45 B 1)
REFE. 5, ¥ Vie BIEE-1V, 4T T AF Ve B T REEREE. S8R KW, 7£ Vae=0V 1 2V i,
R Py 57 B B R AN, Vee=-2V I AL S0 N i Ko XM S Ve 717 SWCNTs 97 KEEZ
BIVE A 5, AT S T S AR B B A ) 3 ) 0 o e

S GE s AHEANE T —F T DMMP SRR lon-Gel, AR lon-Gel 18 FRA. REY) AL,
H 51 K FF DMMP BUREF LR A0 & M5, FATRGPEHA4H 7 iXFh lon-Gel 7£ SAW &, ZZVEAT FET
RULIRES FIIN 715 JUMR IR % DMMP SRR 5 0 R B o 3X — TAEXS B 2 S ok R
R e FLSERR N FH AT L= AR HE SR

D17-43

BT 4B ER RS = REGURIL B R E & B E T it
ERY, THA*

AERUR

WAL RS (MEMS) TEALERIRIEHE . TR AR SA & Z RN H. SR, b
FILAER T —AUEE AR 5 B R AR, N T AT A R v R AR AN AR 2R 2 TR AL Al B
A 1 AR RSSO IR E BRI Bk FEIXE, BATRIE 7 — A A T R A K = WA R A0 S0 /h-BN/
AR S A AR IO BETHE S h-BN SEEILR A SR 45 K J2 A TR Ay s 0 IR PR i 262, F % 0-
JS2 AR AL FE AN ML AR - LA 5 A B RE AR o A R AT BRI S 1 5 BRES R ROT  JREOA TN, Fy 3 WU
REFISAME , JE4R 1 SR BEL R BE T T U R0 S5 5 445 40 PO PR SR AL SRS o WP — AL S o 45 A 3 D Y e 1
BT AR R, HBUA A s R A AL R s ) 2~5 NS, JF HARK LT B8 FRAG, R W] —4Ehs
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L o 5 R A SRR B T BAT FT R ey RABU A% TR /N AL PR A1) R ) K 0

D17-44
T FLIES CuO/ZnO YR i tL Bas KRR
J¥T, iR, EanE*

st Tk K

PIEIEFLEAR (Through Glass Via, TGV) & % i BY RS FEAR (1) 3 BB S HER AR, #O N AT REANE
FEIE LI — ARG SORBHER, 7R3 — AR BRSSO A BRI R JEIE J1 o A SCR L RORE I 2
1E TGV Ul FLEEZI 1 JiAR T CuO/ZnO I, A 7t 1 R MLk CuO i ArO, ELAEAE 1k L EFLA CuO
WIS ZnO TN (1 LUAE T B VR AR SE SUAAR JR BURE B N (V) I [] R ) o [ B
WIRER T SARREE TR B S CuO/ZnO BUZ YK IR FR 1) p-n 7 J52 45 0 SR Ik BB PRI 52 10 o FRAT THRI A 52
I FH AcE LR 51 S5 A E IR SR A B LB G5 K% . T R IRINAR A, BN TGV HiARTE S RAL 4%
AN FHER TR B, RN MR PRETRG I K fes B P05 T S AT B A3t 1 3 (0 S A A
filR R T &

D17-45

A EFEAL B M Re B B YORI 1E L S SR BB R
R, KT x| PR

1. PR TR

2. PRIl R

AT BT IR BBURRY A 38 6 B i S 28 IR A D PT B R A B A B . sEBR TR AT Se )2 A
I A AR FRBEBR UK E BURM L, R T LRSS AR T . R ARS8 A4
(1) BAHPRA (UVO) JRALEAALI CVD A Sl S L K 3
B L@ ST (CVD) KR EA S, FIFBEERBAEIDCZIRB MK NIE, Ra
W B E AR UVO b3, @i UVO JRAZANEE, 75 S84 3R 10 51 NEUE BEF . 1Z 715 S e L AR,
HUE T RS S0 A B3R ) 2% o J8 I Rk B2 Y R > 50 % 500 ppm M2 (NHg) 5 VAl T AT i
AL R SR . SEI0LE R, B UVO KbHERS (R O 8 nE] 4 430, 7E 500 ppm NHg Mk, =
T SN 8.93% £ I INE 43.11%, T 2 FE I WIAZ] 8 70805, WRFEKE] 28.15%. X 1] GEE K ATEHR
W UVO BEZE I, St S R AR 5 S S, MAERREE I (B IS, UVO B PE %) 5
FHAL . HEAR, UVO b3S S B 1R e 3 B e PR T B A A S0, T AE Pk S R R R R 52 3 B
WA . ASCHTRE H 9775 AT RSN LAt 4R R 2R T S5 RS R B RE I R SR L S N
(2) p-GIG HEiHIE S Ak I 4:
TELRFF = BRI 2[RI, G 38 I 280 AR B A7 A S A A% S 3 A v T i 1 = 8k
iR —o AR BRI T EHSEMNE G ERE: FHASE TR ASER (p-G) EN L
JEEMES T IMF", KIEAEE (G MEN TR Iudsnz s, @i misiEEem—ouotz), 3%
3T WK R ETEAGT) p-GIG HES LT AURIL. LIS K, p-GIG LI B 5 AN A B 1 KA%
A TR ST, p-GIG f& /2%t 1000 ppm NH3 F i S f& AAE A7 S 4% A 1 4 1%, & p-G 1%
KA 2 £ o ASCHTIE R I SRR BT 25 T V2 S5 AR 2 T AR S s A I A% B3 (1 /N B AL R4
ks
(3) #T SWCNTs-HFIPPH ] DMMP S {Af& /8 8%
WESE 7 — PR T 05 BN A RE (HFIPPH) JEAAZ 1 FREERR 4K (SWCNTS) BURK B 1) 17 250 i 7Y
(FET) AMRMLIEA. 1 2J6F F# i E 42870 FET B R BIE SRR EACH 4 nm () SWCNTS ik, @it
FRUEYEZ T A3 BIHOR AR RS (I UEA 1E , IR 51 50 N HRIPPH 22 (4] R A7 8245 31 SWCNTSs K
T YO MRB R —H R —H s (DMMP) MIRRFIVEAS T ARS8 At RE . SEIR2h R I, AL BT
1 ppm DMMP [¥1I 8y 18.2%, Wl SiRF[R]Z)24 10 s, 3 —BFIH SWCNTs-HFIPPH S 4% 8k 25 R S (1 3
H GBS AR RS, 0 3% DMMP F 2B U TR A S AT IR A, 45 SRR B AR SCRIF i) R <A A I 3 et
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DMMP 4335 IE#IF N 94.11%.
i b, RITAENDE T =Ml B B L BUSTAE ThREA J7 %, 76 SGEAR B S RE R R, 75
VA G5 N BRI IE R, WA /N (8 HE S IR L R 2s 35 e 7 LA .

D17-46

REPIAR IS WS B A 0T B 7P A 48 R AU
BRRIR, BHIE>

b5t w5 B B

EPPRZ A LR TFUR . AWV (RE AL BRI RONE )12 B T AR5 T 1 i R
Rl o X T R AAEA PRI IR H AR 31 S i AR AR AT BAT PRl . A5 SR SR 5 1 1R A B
PRL, MEHRmEAEL (COHD , X HERBMARIEIE DL L SE A ILRCHIR R, P eLm e irts
S ERHLES T B R GE . RSN APTES VA TR S 18415 RITE N K L7 RN A IO A I DX AT Tk e A
AbER, M EEGEA AL R JE -NH, 2 AR SR, 456 PA-COOH ML IR IE LR IRET, B A AR E 7 T
RMTIRESR . GRS — M TSR TIRERIR, RARREENELE, R iRt e, HiEMA S R0
THEN, RAEMREN, TRANIEGN K L7 RN A TE BT AR A I 5 0 F e o e 5 e A
7 B P APOK 2 R T AR B3, ARG T AR FE AR IR ZR . FLTIBR Oy 15 fg/ml, FExHAS RIS ZI1R 4
MR REA (I . MR R AR, 45 BRI A RN ZERERFEA BA RIFHIX

D17-47 (Invited)

BEILPEB RN HERE R AR & 5 R AR
AT

[N

A EHASR (ZEREEAES. HEBAR. BAEEES. BUBAER E LG BT ERE.
TR URTR 2R DA B [ B ATk A Vi o BN A o SR, O B R AR ATI AR ME LA B H 2R 3G K s A R VAR
E AR MR AR SR LR A T R . A TTAE B S A R AR A K AR b R I AR i R, o S R B A
3-3 HAMIPAHES BE - SN & 0], RifE k=2 BASREE A E A, TERE
A S A 2 A SE B B 2 AR R FLIBE T 20 4% 1 52 CaMnO3(CMODFA Nig.yLixOCNLOy,
x=0.01,0.03.0.05) Fj#&. NLO,/CMO/NLO, il NLO,/MC/CMO/MC/NLO, (MC #& /[ = Lb i & 1) 5 A M
%) BIEWE. MR, H$ZE CaMnO; (CMO) Al Niy,LiO F&H EH>0.1 Slem [ H SR, &ZIke
ft) NLO,JCMO/NLO, B B A it i) CMO JZ A1 NLO, )= PRI SE, Hefih 5%, LW RIcRY B, Fmtl
A N~4.4 uFlem® (0.05 Hz) , #%iifHR4E R 6 ME . £ CMO 2/ NLO, ZHin 7 MCi@isii g
FR W 2 LA in 18 2 B R TR, L2 B i 2~41.2 uF/em?(0.05 Hz) , 7 10* Hz 4% T /35:4#>0.4 uF/cm?,
i 52 F AT F~5 V. B BHHTE M. XRD. XPS. TEM. #7806k, 1-V figeillal, Bl E A X
Fi 10 L BHIN S B8 v 1, F2 CMO J2 AT NLO, J2 iy bL 28 T Bk IR T4 TR &R, TR T =i 2
BHAG T #f T K ARIT .

KT WA SR A, AR, RN, (A =R

D17-48 (Invited)

LTCC S5as 4 R RIRFERB A AT R 7
ik, H?, A, BRE

L RN R R A B PR A 7

2. Herp R

3. W T IOnAM R AR K T E R AR

ARG B 56 AR, FRE 5G KRAERIHL, 15 5G HI A% Ot —S P as AF 4732 35 iR Jfe1-
BRZ —, JEHSZ LTCC MG H A Murata. £ [E Bosch %5 [H 4h AV 2B, (5A T iz 80% 5 #i &
85% LA FATMV AN, eEEmE 5G k4. IERHT LTCC SIS I AR RS FERBA BIA R
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H AL T8 705 8N R b B B e s . SRR Sl 1 55 5% it 7™ SO 11, BRI, IR
RFFERBA T BRI T S AR, /& LTCC S iias ™ B AR o, 2 FRIEEAE b R 1
o MBI ATAT T 22—

W H T 1) 5G MR oK, B A W FERAT TR S (AR RS FE R A A R R L A R A ) 5
iy LR AR AR R RORE S BB UL IR, . A UM RS a1 R N ) T2 AR S e B T E AR T
WHEAR . BHTERT B ERT R R, JRAE 5G I LTCC ygds Bl 7 TR, B E A
H R IR —a F— 7 — R Pk AR S, SEBRAMIRBRE e/ A R b LTCC S das
[ P B A AR RIE 5G PV Rl T s, B Ak E 5 B R

NIRTE LTCC SH#s e & tkae, WHBCAE N LTCC Mkt #54 bh NilEr=MkaE i e sk ol 4
B PTREAT 2 YE L AT . B A IR RN B A AHESD T FIREAT R, TR RORL- B - - B
— AL R R 2 RAEAT WL RV HE) T, ORI e BEA VD R TR LA X

D17-49 (Invited)

oG AL N R A IR R LA R IR B R S A
R IE >

L A R RER S5 PR ]

T e s FEL A R R o vt T T R A SRR PO OB, FLDIE 57t 11 s P 2 AT vy L B 32 s AR AE v T 55
BB MR IBAT I R A o s LR T AR R T Y s P e B A Jor BLIR P L AIRA0FE L Ty LBHL R LA
Je RUF (R B RE e VSR, o2 Rl g FE AR A BUBOT R I AR AR R WS AR A [l 3R 30
AT, PAIC A% RS (0 AN [R5 g 2% 1] i ] g e vl o o P2 A SRS ) R BB . B LSRR B RERS, iy
RN AR TR RE S AE e i N KRG E 12T, UK [ A el e A% TR AE. 600°C K B el B2 1 IV [l
FH-

D17-50 (Invited)

e iR s e B R AR B LA RS
Wit

e PN

b ORI AR NS IR R, il A A AR e 40 1 H 23 O S R BhbL. RS %
Bl A2 S 4 55 ] By B K6 £ SR A7 EL AN A% 5l TR 75 R AR IR R B R R M . AR 2318 7 A s
LI B R 4 A FE P ( BLSFO A i L e L S R R ATE Ut Ji2, B0 46 SrBig s TisO15+ BisTigO12+ CaBigTigO1s+
BisTiNDOg. CaBiNb,Og 2544 KA R I H 45 A2 AR H R e A s il s AR BS . AL JEs . Hepeas
AR 28 S B PERE R T, DAA 482°C 1yl e FEUINISE BE (O S5 R et IR i S FLAE B KRR 2 & 4R 3
IR 5 o U 45 T ) S A

D17-51 (Invited)

SRR FH TR RS RE A R B BOR B R R T A
THE, e~

ML R IR A

e AT SEA R R T SCBE R AT ), X SIS R B L B L BERIBE B TR, AR R R
Pob R R A R B SR E B . ASCE R B AR e BR. B R A, L B BREE.
B R E AL I, IR T matEORHR AL s i BUR RSB S SR A RO . KT ARFE IR Sk &
Wi B SR L BRSBTS SR TR AR L SERE R ARG SR PR R SRR A SRR R A BOR . B IREE
i L B AT, 2030 SR F b, B 1A A R I P e AN R S EAR KR TT 17

D17-52(Invited)
£ R B IR A R A AE R AE AL FE rh R IR AL B R AR B MR R
SEEEPC, B 2, TEROC?, TR 2, HEE?
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1. AW TREBARBT A A PR 2 7
2. JEEH TR RR 5 TREER

FE4E B FE B I S P e 2l AR R R AL n Tk RE e, AN 50 () 9B 1 AR T 2 A A LA v 2 B V5 B 7 T 1 21
FARBRE, JETT SRR B R PR RE P2 AR AN RS, S PR 8 TSR N O T D A gL
il ok R P 2l S PR SR AL T AT, S BT A R P SR A A IR B A, A SR A AR B A R T
J71% (crystal plasticity finite element method, CPFEM) , Jf:454& EBSD RALH A, WF7T 7 A mELHIEFE A,
BH B PR JELFE 7 ) B AR AL A . F TSR B B AR AL T2, P ELER BT 521 1N ARR A RN 3R T B
VIRARRA N AR TG TTmR IR/, 32 17 8 1 A BRI R E A 0 2 SR B, IR BN SRR . $R 2R
PSS PET E Y, T A0 A EE A ) 1 R

D17-53(Invited)

RE IS BRI R RSPk
TEHE

Hh (B B B ok FL 1B AT st e et

JERE Chiplet fURZ R . sy LB IO S KB BRI B AR RGT L gLk, Mg R =M
OFFIE . AR W T KR HEBORARE 250 2 AR B vt 52 SR (R i) LA K i oo A% . B i O
T RIS AR AR o0 v, R BB HAR A ) s S LA SR A th g i PR AT 70 A 5 sk ie, )
It S 2 2 £ 57 R S TR B PO E 22 o
K mE S, O, R, RN R

D17-54(Invited)

TH M A T8 e S B ER LA &6 i
5

Jb R H TR SR A G 5 F T2 Bt

b5 BRI AR AR BIK, AN FRIE SRR A EEE H 88N S, FERBIEG T HAR X &
KA R )y 2 BAME B R A A SC . (A N TR BN B IE AL A0t R s R AN i T4
ARSI BRI T T7 1) 2 o B AN P R AR P S B v RON T RE A F R B R Bk, AL T A
T BE SR AR T, TF AR PR T A 88 R 2 — A MR B HOXERE . I SEE AL i s F A M Th RE B —
B Z AT PR SRR, AR R AR A - DI REAL A MG R AR g kit M SUBRIE AN A gt B
aefF, R N TFBO HO G e BEREAT IR, T8 RIERRGRE FE SR R HUAM DG Rk RE T TH (A
o — I, QUETEMA S TRRINKE 5 “4EES SR B A ML RAR ST, IR I o — RS kb4
BB B TR, AMTSEIDC R AR AT EARE: 55— J5, RS R K, Sl marReE 5
MM RS, AR KRB TR AR, S 78O R RS R T, DA e sh A&
MBS o R I B AR B A LR ot 5 N TR RERIRA S &, Y RRENHT
FERREE, AR T REREA U ) A FEAT T B At

D17-55(Invited)

Flexible and wearable epidermal ECG patch for continuous ECG monitoring
Anneng Yang*, Ge Ren, Jiale Yang, Guangmei Hu, Xuanting Wang

Kunming University of Science and Technology

The wearable devices with thin, soft, and deformable merits provide a desired pathway to record various
electrophysiological signals for medical diagnosis and healthcare monitoring. Among these wearable systems,
epidermal electrocardiogram (ECG) monitoring systems are the most essential and commonly used tool for
cardiac-related disease diagnosis and alarm. However, the existing ECG monitoring systems need to use multiple
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long wires and the electrodes suffer from poor adhesion, stretchability and biocompatibility, which limit their
wearability and conformability in practical applications. Herein, we employed two approaches to implement
electrocardiogram measurement. On the one hand, we used ultra-flexible organic electrochemical transistor
(OECT) arrays for wearable ECG mapping on the skin surface above a human heart. On the other hand, in order
to decrease the interface impedance between the skin and electrode, a stretchable, highly adhesive and
bio-compliant flexible electrode was developed. Based on the merits of the electrode, a wearable ECG monitoring
system is developed by integrating the electrode with a custom-made and portable signal acquisition system,
realizing long-term, imperceptible and high-quality ECG monitoring. While QRS complexes of ECG signals at
different recording distances and directions relative to the heart are obtained. The OECT arrays and electrodes that
can conveniently monitor ECG signals in the heart region may find niche applications in wearable electronics and
healthcare products in the future. Furthermore, the ECG signals are successfully analyzed by the devices before
and after exercise, indicating potential applications in some sports training and fitness scenarios.

D17-56

T RERE RS KO REBOKHT AR A Wi s

ITRR T, Rt S, BRiEC, BRI, BEMC, BiELSY
1. AW LRERCRWT St e A IR =

2. AW 74D FMBERTT TR

3. PEAMIARERIARAF

K2 (THz) FERVEN—Fh 48 TEa] . TARDGEEOR, Y A e a5 52 000, JLH
FENERARSMGI (POCT) w, BAHREBMME. EFk, BN EHHTE H 3G m, BT @Eme
BA WA SR I J AP S, nT DA g e s AR AR R PR 0T, DRI W] DSBS o 38 FEL G S R 3 it o DAL,
AR RE S PRI ) L R PA B IO bR 4k, AN B2 sk R A W R R EBUE . AT AES, AT I
il 2% 1 — Bl T REAERE 21 (1088 RGOKHH 22 - B AR AL S, IF TR D SR (R g b 5 o AR 51 45
FRAE BF33 P53 i s & A Z) T2 MIVESE it . BT RERERES 1A s A LT PR AR AR kRS, B
A BARKIBFERFIE, 7E 0.7~0.9 THz AR N, ahBIA T Q & vlik 27 AWML IREN T W Rh R br £
FRIAS IR 735914 1 mg/mL(CA125) A1 0.1 mg/mLCHER2) o 1 B 5ot #5212k i 97 55 FBL7E. 1 mg/mL~10 pg/mL .
XLzt RUR B, IX P AL A B v R B I R AR SR I R 77, AR 12 W B R 3 R LR N
B

D17-57 (Invited)

REPUE (5 ) A EPRKLF RN A E B 43 R YR A
TN 5>

GIRA RN

FH T3 LA S AR (1) B0 77 52 AR SR B 345 22, AR Gu - ST B A A R URERT . A S L Tovk K AR
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Influence of Vacuum Annealing on the Palladium/Titanium Hydrogen-absorbing Materials
Huating Wu'?, Yu hua Xiong**?*, Zhisheng Shi***

1. State key Laboratory of Advanced Materials for Smart Sensing, GRINM Group Co., Ltd.

2. GRIMAT Engineering Institute Co., Ltd

3. General Research Institute for Nonferrous Metals

Residual hydrogen will cause the performance of gallium arsenide (GaAs) devices to decline over time, since
the use of Pt or Pd conductor layers, hydrogen getters can be critical here. However, traditional non-evaporative
getters (NEG) usually require high temperature activation before use, which is incompatible with GaAs
devices because of the presence of low-temperature solder inside. In order to solve this problem, a new
double-layer Pd/Ti hydrogen getter was developed. In this paper, the microstructure of Pd film was studied by
SEM and the XRD was used to analyze the crystal structure of the sample before and after hydrogen absorption.
The results show that the surface Pd film is densely packed, and the face-centered cubic TiH, phase appears after
the sample absorbs hydrogen. The XPS was used to analyze the element valence states of the sample before and
after vacuum annealing. The sample without annealing treatment has a higher oxygen content at the interface
between the Pd film and the Ti foil, which is not conducive to hydrogen absorption. While after annealing
treatment, most of the titanium was in the metallic state, its hydrogen absorption activity was restored. This is
confirmed in the results of the hydrogen absorption performance test by Sievert’s type apparatus. In addition, the
hydrogen absorption of the annealed Pd/Ti getter is still as high as 2.32 mbar-L/cm? after being exposed to the
atmosphere for 12 h, which can be directly applied to a hydrogen-sensitive vacuum device without additional
activation.

D17-62

BT SrBi;Ta,0, H Z RS B P TAIZ L 28 R Sk BT 56
WA, 55

AT
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[1] Turner, Claire, et al. Journal of breath research, 3 (2009): 046004.

[2] Lee, Euniji, et al. ACS applied materials & interfaces, 9 (2017): 37184-37190.

[3] Kim, Seon Joon, et al. ACS nano, 12 (2018): 986-993.
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Thermal Response Color-Tunable Electroluminescent Device for Real-Time Visual Temperature
Monitoring

Xiaohui Sun, Linjie Zhi*

China University of Petroleum (East China)

Alternating current electroluminescent (ACEL) devices, which have attracted tremendous attention due to
their significant applications in bioinspired electronics, smart wearables, and human-machine interfaces, still face
limitations in real-time visual temperature sensing. Herein, a strategy is established to achieve real-time
temperature dynamic visualization by utilizing the filter effect of thermochromic layer. Taking advantage of the
filter effect of thermochromic layer, the thermochromic layer is cleverly integrated into the electroluminescent
device through a simple rotating coating operation. This elaborate integration permits the device to display a wide
array of luminous colors and achieve high-contrast color transitions in response to ambient temperature variations.
More importantly, the quantitative relationship is established between temperature and changes in luminous color
and brightness. This advancement not only enhances multi-color emission capabilities but also enables the display
of diverse information, marking a significant stride in the development of dynamic temperature sensing in ACEL
devices.
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ZnCo,04/1n,03 p-n Heterojunction Microflower for Conductometric Formaldehyde Gas Sensors
Yuting Shuai, Wenhao Shen*

South China University of Technology

Formaldehyde (HCHO), a toxic volatile organic compound, poses significant risks to human health and the
environment. In this study, we synthesized ZnCo,04/In,O; p-n heterojunction microflowers using the
hydrothermal method for HCHO detection. The synthesized samples were characterized using the techniques of
X-ray diffraction (XRD), Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), and
Ultraviolet-visible spectroscopy (UV-vis). Among the materials of pure ZnCo,0,, In,O3, and various compositions
of ZnCo0,04/1n;03 (1%, 3%, and 5%), the prepared 3% ZnCo,0.,/In,03-based sensor exhibited high gas response
(58.73) to 30 ppm HCHO, which was 16 times higher than that of pure In,O3 at 258°C. In addition, the prepared
ZnCo0,04/In,03-based sensor also had fast response/recovery time (51/52 s), good humidity resistance, favorable
selectivity to HCHO, and a low detection limit of 63 ppb for HCHO. Furthermore, the superior HCHO gas
sensing performance of 3% ZnCo,04/In,O3 could be attributed to the formation of ZnCo,04/In,O3 p-n
heterojunctions, high specific surface area, and fast electron transfer efficiency. Thus, coupling In,O3; with
ZnCo,0, to form ZnCo,04/In,O3 implies an effective strategy for enhancing HCHO gas-sensing performance.
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Computational-Assisted Mechanism Study of Hydrogen Sulfide Sensing by CuO Synthesized via Various
Methods: Insights into Oxygen Vacancies and Surface Chemistry

Qiangyong Tang, Wenhao Shen*

South China University of Technology

Hydrogen sulfide gas poses significant health hazards even at lower concentrations, underscoring the need
for room-temperature hydrogen sulfide sensors. Variability in CuQO’s sensitivity to hydrogen sulfide is
considerable in existing studies, yet the underlying response mechanism remains underexplored. This study
synthesizes CuO using five methods possessing a gradient changed sensing performance. The Response values of
CuOs synthesized by the methods of stirring (CuO-s), hydrothermal (CuO-h), and adding NH3-H,O (CuO-n) are
77, 40, and 4.3 to 0.1 ppm H,S respectively, but the samples by calcining (CuO-c) and adding Polyvinyl
pyrrolidone (CuO-p) are low as 1.47 and 1.13 to 1 ppm H,S individually. The oxygen vacancies and surface
element states of the prepared CuOs are analyzed via X-ray Photoelectron Spectroscopy (XPS), while alkaline and
acidic sites are characterized using Temperature Programmed Desorption of CO, (TPD-CO;) and NH3 (TPD-NH3).
Density Functional Theory (DFT) calculations assess gas adsorption energies. The results indicate a direct link
between oxygen vacancies, H,S adsorption sites, and sensor response. The process involves lattice oxygen loss
and multi-oxidation of H,S. Furthermore, long-term instability is attributed to excessive H,S oxidation on CuO
surfaces.

D17-P11
MXene/ZN AR 4ER R EE & IR % K FL Rk BR i A RE A 50
FRVEAR, TEIK, SRigER

PR R SR B

bt A FE OSSO R = T B AL, PR T B R BRI S G R R H 28 R . R4 HL R B
PERE R EA R G IR I RIS R /7. MXene & — R BAG SR /KRR 4R 5 MR HE 4059,
T SRAE B TR R A AT 5 S T AT K D4R, SR, PRzl MXene VHEAE 5) R IR0 45 P PR A T L AE LRI
BT TEISEPRRH o AN 5T B TEF R — P e vE i B = R BE M E RE AR AT e R R A MR, A
Frdd 07U I 8 S 5 1) B A RE G % T LS SRR MXene/ A 4E R AUOKREFSE (CNF) B4 B
PR 4EZAE N MXene HZE 2 (81 701286, 3558 CNF 5 MXene 332 F0AH BAFEH SEHL T MXene/CNF

27



T ERDRER 2 2024 A SRR R 2 D17-56k fL 1~ 5 3 REAL I REAABL

BAME ook Ay, MRS mh g, DU Rk, o, MXene/CNF & & e 8 i
JERE SR 20um) FRIVHEAR K EMI BE#RLRE, 1F 8.2-12.4GHz (X B WIAF] 33dB.

D17-P12

FA TG RS T 4tk H T 2R
WSO, R4, XA

AL BT R

BT R 2 RSN ZRAE D S B A v 7 Th IR AR S 7). SR, H RTUIAR B = Reds
EILFA BN E IR TR G S HEAZ I k. Rk, BATELEEEEE SR, FFRT —MMEm
SRR YRS (CCS) M, B I0T AR BE S FUBREN I JJVE N R G S I E B8 ) - ZH X} CCS
HEATRE LR IR K, A AU (300 °C) AR R (1000 °C) 5 435115 2] CCS-LT #1 CCS-HT. CCS-LT
fE3 BT CCS B Jy A E A3k, CCS-HT 16°F4TF CCS By I B AT BUR A i H B (~13 Qsq™) .
CCS-LT BA MG REUE (1.04 kPa™) , PRIEMINRIE (27 ms) FITTEE 1000 KB AEELE, AEMS
T E %, CCS-HT w] LAE N A= AL SR e JR F il . 3B K CCS B & m) S M D e s ) LR F - — A
FH#H 2 IR BN A AN 5 PR R GeHh,  SEERT RI 5 EE AN AR A & P EEAE B AERfR 5 . IXAMUCE B TR
HERER WSS, M HAA BT RS DA SR NSRRI DhRe, 752 ISR BE A T A 1R K 1) R
1.

D17-P13

ETEHEE-AIUELERNEZIIEE MXene AEYME R T Ey7 0

WRARRE b, Rl BRRNG 2, BEs Y, BISCUE Y, HESCHEE S, AR/NER 2, Xl
1. dbRImyE oK

2. ZRAGIHE K

3. JbUA BT E

SR AU P 08 B SR A R i WA AR M S e Sy SR, SRR RIS AS I Ak 2 A AR LA A
SINREMVEYME ARG WIE o ABF AL T —Fh AR BN 2 0 B AL A AR S 5 SR AR
HRIBOETT T — R 2 DR AL ks . RS 2 HTE MXene MZ LS HEE-AHIE S (c-MOF,
Nig(HITP),) #1147 MOF/MXene HiH . 57 H Ag/AgCI i AR AR EL, MOF/MXene FE A% EL AT SE AR HELRR
IR RSB i f AR e MRS e b . RIS R MOF/MXene B AR R FE AT A7 A 25 1, 30 ] Sl FL R
WURTETT o h41, c-MOF $48: T 5 (1 Fa Ak 22 5 PR DXk, ZEAS IR AR ) 75 T R B LR 00 7 1 P A 2 P
TP A A SR AT D B 1) 22 35 T Il I T AL i BB sh 2, AEJLPIG T A1 H ' J0 8 I 1 R
BRI T, AR S B nT v PRIR L Bl ey RS B 4R LB 7R/ 18 =2

28



	D17摘要集封面
	D17-0701

