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Abstract

A cobalt complex material CoL with supramolecular structure was designed and synthesized from
cobalt chloride and nitrotriacetic acid in this work. There is a large amount of lattice water in the
complex molecule, which is then connected to the carboxylate oxygen of the ligand through hy-
drogen bonds, forming a stable three-dimensional hydrogen bond network structure. Given the
rich hydrogen bonding structure of the material, its sensitivity to moisture was tested, and re-
search shows that the CoL has good humidity sensing performance as a sensor component for hu-
midity sensitive materials.
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1. 3]

FEIR B HARAE N IRI A AR A P & 2R 5 B EZEF B, OO & — AN E ZRHUR KR
SRR E IR . YT, AR AR, A, BRSSO A R I R A
MR JERE] TSR N L], R CEIE TA B XHERE, XM E SRR AE — AR
BRI, WG ARRGE, 559 55H, BURMERZESR-. Fik, S a8TTF Ak B B L B R,
e B TR 5 IR BURR B[R I SCEAT oA R« BB AT FE 5 A S AR 3, K o B AL A
HA AR W S AT 5 [2] [3].

PERN—HALA N - AR, Fo A2 48 B 75 A HLAC A 38 I e 17 S 45 & T B B R
WItELE R R AR B BRI T A RS AT S ANGEH Z REE L S5 T BE AT AR A5 [4] [5] [6].
Bl Pk B R L A . B S THAR AR 8 1 5 7 T A MU R BURE L A TR A
R 53 FERECMORE, 7E 58 A% B AUORT F AL 22 U T RE 0 SR T 5¢[7] [8]. &)@ - A HUHEZE M KL
(MOFs, Metal-Organic Frameworks) & 4518 7 W 708 B8 . LA 32 N I BH ST AL o, 2009 4F
Achmann S.55 & (X | Fe-BTC Fl Cu-BTC M FH LA MOFs (12847 4[9]. 2013 4, Ruan S.UREIZH
T8 7 NH,-MIL-125(Ti) i ik e[10]. A = B2, FRATKIARYE 750 & W0 IR R 0115 & S0 Bk B
EFE[11].

A TAE LA R 37 B i 8B & e O R I 70 H I, 3 F SRS 58 = CRRIEC Al i 5 IR 3 R A
T — B AR . B SRR AT, KB I% R A AR A K T, T DU I A
T 2 358 SR 3, — 468 431 G5 A0 o B 20 285 100 P AR S B AR R L MR R e, R DA R R B R AR 5

2. XU
2.1. (&5

A, FAETAE = YA T Aladdin R AR AT, TR 3t — P 2tk
2.2. ARER

FREX 1.1900 g f) CoCl,-6H,0 (0.50 mmol). 0.9600 g f1%. = Z FE[N(CH,COOH),] #i%&(0.50 mmol)
F 50 mL gethz v, EEIESYR I 15 mL KA 5 mL 28, #ii8k 0.5 h Eid g, S8R R e I 1 (K
VR NFLIT VA FIE R) I B T8 X 2, iR (298 K, 25°C) R &, 5 KJ5 #8733 7 4R i 40 o i i
(LA 1 B62EME . A28 Col). BA Co AFEVETHE TSP 7= %N 33%.

3. BZR5118
3.1. miEEHIRONE
$ R 0.0 mm x 0.1 mm x 0.3 mm [#) CoL BC&49) 5 f B T H S AT S (245 4 Xtalab Pro X 4k
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Figure 1. The optical photo of CoL crystals
1. CoL Rk FRA

TR, FESHE N DA S Bt g B (AL ) Cu-Ka Sk, HyEK 1= 15406 A, JEEUR T H EEAMH,
HRHEATHI A AR B o % ) S P S BT 55 BE fe/s —aRABIE, BARSUE W& 1. XS &t 7
#r, 193] CoL MLAM AN RILEC &Y, HE MR RNIERZ MR, 2FA# N Pbca. F Diamond # A4 % H
Ve, WI133i% CoL L5/ NS RR A TT. W 2 Fis, Bonh & — DB S TE %R &Y
SlEt, —ANES CRIENZI AR, Foh, B =ANECAL S = AN EAKAET S, TR
TIZHBEL A A6, A —N A& K FAELE T 0 T 1A% b o SR B e T M ie A7 A U 7S Bl A,
bR 7 — R E TR = CBRIFA ZR F(NL)ZAh, 887t (0 53 4 AN B AL 5 4 R 7 88 . o,
PR (01, O3) R T- A, 1 5o =R 12k B T =ABAK 73 7(07, 08, 09).
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Figure 2. The molecular structure of CoL complex
2. CoL BL &I FEEMIE

A S a R AA R KB IAR T, SRR ICARE S A ANRIRA, DU NI FRID
EYRITCHAEAE AR T A — DN ERK T, Bt URIR A 57K 7> T 2 Bt RE TR VF 2 S 78 5 T
BA ARG R AFERE Y A W8 SRR, AP HRIM B = SRR T A A,
Al 3.

3.2. fEREMEAEMIK

ETHARPEERRRR T 5EE, BN SKY T2F B RER, RUIRiZE &4
JRAE R AE L TR o AL RS BARMGEY, EE G KR Col BC &M F A JF T8 5 B T WHk
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Figure 3. The three-dimensional Supermolecule network struc-
ture of CoL complex

[& 3. CoL BL &Y= 4B TR LEH

Table 1. Crystallographic data of the complex CoL
# 1 BAY CoL MBRHEFHE

AFR CgH15CONO;g u(mm™) 1.560
I FE 320.12 F (000) 1320
I (K) 293(2) 6() 1.46~26.98
RR Ex -15<h<15
AR Pbca Fe bRy -8<k<8
a(A) 12.3026 “Sasl<2r
b (A) 6.6264 TR AR /N 1o % 0.8596, 0.6518
c(A) 27.9171 GOF on F? 1.083
£C) 90 R1, WR2 [I > 20 (1)] 0.1014, 0.2654
% JE (mg/em?) 1.871 R1, wR2 0.1115, 0.2766
z 8 B K TRANIESS (e-A7%) 2.217,-1.180

IS OB A o HLRFREL 0.10 g CoL ZL by R B T A ds 2, T 6 i 95% LEFVE W, T AL iR -
R WPR I 51 T3 A XAl b, R0t RIS CoL BB a1, fn, Rzt

JIAE 60°CHEF HMERE 12 h & H .

AR TAELE 100 Hz AR 1V A B R N 34T B S0 B Mk B A0 a2 o ELAAR IR ) 475 Y L A 10 Hz~100
KHz . 1 FEAR IR AR 1K R 58 SO Sru = Ziao Zrns FoT1, Z419o RNAE 11% A AR 2 (RH, relative humidity)
T, DAENAC S 9 U E I AR IR 1 FRLBRAE,  Zgy RORTE— € IR RHCIRIL R, DUBSTC &P BURR 2 (1
A IR ) FLRELARL o 00 7 T 1] (es) B PR RIS 1] () 78 SCAITE T B B JBE PR 2842, AR B8 43 il s 1 BB R
A5 Q0% T s TR IA] o AN [F) G B 3R 888 AN R O MR By E 1, P2 AE TR 20 0N 11%. 33%. 54%.

75%-. 85%7FH 97% (1 AHXHE B /KT [12] -
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Figure 4. The dynamic response-recovery curve of CoL
complex

B 4. CoL BELEMIMIBNZSMMAY - Wk & HIZE

SAKRE, Col JBJEALIRAS B FIRHUERE, Rl R B TEFHR NG, TELS %8sk MOFs
FRUESE o B RS R AR AT HENT, IR S IR B RE R 1Z A 45 T CoL MARFEE I . & MEMEAL i, BHE
EEHG FRA YIRS 3 R TR (RE), JRFEMESE T Col Mo &4t 7K 7 T Y i
J1, BT Col LR ML A IRHIERE .
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AR SCULRAE . B = SO ERIA I SR AR R B B CoL i TRCAM k. L&)
DN R B AL R, A AR K AN SRS K 7o BE 5 rh AN ) S 1 2 ) 3 S B A A 4T 6 B A% T
TR A E ) = 4R O T I g S . IR RE DN B Col B & W A B MR BURA Y, A R E IR
R R MGIE R BER F T 707 IR A«

& H
KA NI H (W H 5. 202213663043) .
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