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Flexible humidity sensor with high sensitivity and fast response using carbon black /
cellulose nanofiber composite

(M2)YMLTE &, T BRI 2 PR EK |, Wang Yi-Fei®, BIR {123,
PrE FE S, BB K4v 3, e #1223
(FEKRbEEH L, ILEKRTI 2 ILJEK ROELY)
°Shogo Tachibana', Takeru Kaneko?, Mai Abe', Yi-Fei Wang®, Tomohito Sekine!*~,

Yasunori Takeda?, Daisuke Kumaki®, Shizuo Tokito*?
(1. Grad. School of Organic Materials Science, Yamagata Univ. 2. Fac. of Engineering, Yamagata Univ.
3. Research Center for Organic Electronics (ROEL), Yamagata Univ.)

E-mail:txw58900@st.yamagata-u.ac.jp

[BFE] 7L 7AHIRIRRE 2 V33, ~VATTFAL 290 Ey P RAF V7 E~DHH
BHIFFENTEY, FTHh =RV 7797 (CB) REDRKEMBIEZH WZEE Y > v 7P E
HEhTWwWa[1], —H. YEMEHZEE I L CEISHR S 2 b 0o, KEUKYETH b IRELER
PR G20, HIl 7 02 Z~DFIEHHEL 225 72, % T Ty AT, Bk 2 By
B chsern—2F/ 77 45— (CNF) B XU CB DEAEMEZ W2 & T, @EED»D
EERIGE R 7 L F v 7 VHIBIEREE 2 v 2 FR L 7D TG T 5,

[528%) PEN 7 4 v 2 (100 pm) EICEME LT Ag R—R 2227 Y — VHIREIC TR L 7-
DH, 130 °C T30 min 7 =—/L L7, BIREEICIZ CNF/CB AW (RIS HEA]: TritonX-100, 7
BEIK) (Fig)ZH W, A7 v o VHIRREIC T 120°C, 5min Tl L7z, (FRL 72BE+ v
B O RIRAFE L. SRR & BB RN ER & RIS 2 UL LA b 2 E
i L 72,

(55 & &%) Fig 2 I L 2002 v H DV v vV I A = R L%/ IS5 CNF
DIRFEZAL A CB RLT-[F L O VA EE % 2 & & BUEE o IKifi % 2L & ¢ 2 A Th 2,
EHLL 72 % v H DB I 3 2 IPTAL % Fig.3 1R T, 30%RH 7 5 80 %RH THYUEA I 40 %
AL L7z, X HlC, KOWMELREDR 7 01 AT 2I0EEE T, ZHFN10s. BLU6s
Thotz, T, BEREG L L T 10 5 Lom#oEEch 5[2], HHIE, mEZLicx 3
% il 2 OB RS R T I N 3 2 REEIC O W T LT 5,

(&5 3CHK] [1] Zhao. J et al., Adv. Mater, 29, 1702076 (2017). [2] Penghui Zhu et al,. Langmuir, 35,
4834-4842 (2019) 7 e

> : *2F 10s 6s
@ :"1/’ B o) - 5 14 T
= d 3 ‘ 5 1.2

f oNF ‘ i " [0 % 30 %RH

ERET | BERET 0.8

0 20 40 80 80 100
Time (s)

Fig.1 Photographs of the Fig.2 Schematic images of sensing mechanism.  Fig.3 Resistance Change
CNF/CB-based ink and of the sensor under
fabricated sensors. different humidity.
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