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Preparation of Shuttle-Like Cobalt MOFs Doped Rosin-Based Alkyd
Resin Varnish
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Abstract: Shuttle-like cobalt based organic framework materials (Co-MOFs) were prepared by hydro-
thermal coordination of cobalt (Co) as metal source and H,BTC as organic ligand. The morphology and
structure of Co-MOFs were studied by scanning electron microscope (SEM) and X-ray powder diffrac-
tion (XRD) and it was confirmed that they were successfully prepared. Co-MOFs were doped to rosin-
based alkyd resin varnish as functional fillers, and coated evenly onto the carbon steel electrode and tin-
plate. The effect of Co-MOFs amount on the film properties was studied by polarization curve, AC im-
pedance technology and salt spray corrosion test. The results show that the corrosion current of the com-

posite coating is 2.27 pA *cm?, the anticorrosion efficiency is 98.9%, and the hardness is 5 H when the
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mass fraction of Co-MOFs in rosin-based alkyd resin varnish is 0.10%, and the salt spray test results are

consistent with those of the electrochemical test, indicating that the addition of Co-MOFs can signifi-

cantly improve the corrosion resistance of the coating, and the best mass fraction is 0.10%.

Keywords: metal-organic framework materials; shuttle-like cobalt materials; alkyd resin; corrosion

protection; coating
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Fig.2 SEM image of Co-MOFs
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Fig.5 Surface morphology of composite coatings with dif-
ferent mass fraction of Co-MOFs after 168 h salt
spray test

223 REHMEMEEES
% 3 Co-MOFs #s il Xf & 5 Uk J= S AP fiE
IR o
%3 Co-MOFsFIMEX % E AR N
Tab.3 Effect of Co-MOFs amount on coating properties

;’gﬁgﬁz ST | ST e

0 7 16 3H

0.05 6 16 3H

0.10 4 12 5H

0.15 5 13 3H

0.20 6 15 3H
MXFRUME | GB/T 1728—1979(1989) | GB/T 6739—2006

FH 2% 3 AIAL, T2 A0 2 IR S i) K bl
BIBiZE Co-MOFs Jiz f 43 K0 (1) 38 fin il 2 B i1 S 3 oK
N, 24 Co-MOFs A4 Ji & 730 50K 0.10%
i, 12 B fe i 0 2R T R) 4 b K dee i () 2 ek i)
12 h, B EE SR 5 5 Ho 16 B FE — & ¥ [l 9 m A Co-
MOFs, 1] LA R0 i 2 NI, B b g4
HLBB A4 S S AR IR (1 BE >



36+ Sept. 2022

Plating and Finishing

Vol. 44 No. 9 Serial No. 354

3 &t

(1) X B AR A7 5 (XRD ) 45 5 2 Co-MOFs
Bl R ) & 5 454 FL - 2 3UBE (SEMD) 25 1 1] A1 Co-
MOFs [ JE 5 SRR .

(2) b 2 03t 45 S 3 B < Co-MOFs Y ¥ il mf
LA A550HE A A R R AR TRV A AR 2 1) 7 T kg
Jf H*4 Co-MOFs [ it i 73 400 0.10% i), k)2 B A
R BIAPUIRPEAR /NG ol L I % B (2.27 pA/
em’), P RCR S 2 FARRA ELER 5 T 98.9 %, B fiv
FEBT R TERE

(3)£R 25 B i 00 205 S 5 Al 2 A5 2R — 3,
TERA T FEBERR W IR 18 2% Co-MOFs & , W2 1 it /i
TP S48 AN TR F2 B2 1 42 5 , >4 Co-MOFs (145t 2 534X
S 0.10% i, 1 J2 45 68 ok 1 T AR DS | B R AR
hf .

(4)X}4B 4% Co-MOFs J5 (52 A 15 J2 BEA T Wy B
AEINIR 1 25 JF B, Co-MOFs [ 3 1T LAUAT %50h 2
W4 M E L 24 Co-MOFs Y S 1 23 5t
0.10% I}, ¥ )2 A B 36 T[] 4 b R dpe i S5 1 g
[ 12 h, B EE IR F) 5 Ho

&% 3k

[1]  EmS, 3238, T2, & Q5 BEKGRE S E B E R
JHA BT R [J]. TRk Tolk, 2021, 51(7): 83-88.

2] AEH, BOG. A5 4 8 M RHE il 55 B 4 )7 SR 5 Ak
JE[T]. B4 5085 T2, 2019, 16(12): 93-98.

[3] 24 WE, SO AR, FLaAE . KPR WA T A i
AT [T). HBE S5 AE 1, 2005, 27(1): 35-37.

[4]  BRIZR, kMG =, BRHGEE, 45 . BN ot BEm s Ne it o i
JE[I]. A ERTBE, 2014, 29(6): 56-59.

[5]  DRBHEEE, LUR, bh—RY, 55 WA K TR R B R
WG B A B 5 Pk BE R 5T (0], ¥R Al 2020, 50(4):
7-13.

[6]  ZBK, 2B, MRTEEL, 45 IR ACHE B A g 1)
2 ROHAERE]. KE4H1L T, 2019, 36(4): 627-632.

[7] BRI IR, MRURTE, BRmedk . APk 4 I B T8 inh v sl i ik
BEFUIR K & HE[T]. B AL L, 2003, 23(10): 25-27, 32.

[8] SkZZE, sk Ax, WL, 45 . BOhE DN TR FiG 50 25 44 B ok
Rk I IE[T]. FAE RS, 2009, 31(10): 38-41, 46.

[91 FHW, Ao nk, WEE, & R DN IR IR (2 )
T Je o5 P It R AR 34 (7], R TT M AR A, 2021, 36(3):
31-35.

[10] KELAG, K. 4 8 A HLIE AL 2 £L A BHMOFs) i i 4
Lo LR FIRFFE D], BUARAE T, 2018, 38(11): 53-57.

[11] Yin X, Mu P, Wang Q, et al. Superhydrophobic ZIF-8-
based dual-layer coating for enhanced corrosion protec-
tion of Mg alloy[J]. ACS Applied Materials & Interfaces,
2020, 12(31): 35453-35463.

[12] Zhang M, Ma L, Wang L L, et al. Insights into the use of
metal-organic framework as high-performance anticorro-
sion coatings[J]. ACS Applied Materials & Interfaces,
2018, 10(3): 2259-2263.

[13] &R0, BRI, $62%3%, 45 . Zn-MOF X S fLahi i
Hil g2 AT R [C/AE — i A R R AR AT
WIS . 2020:4-9

[14] Liu C, Qian B, Hou P, et al. Stimulus responsive zeolitic
imidazolate framework to achieve corrosion sensing and
active protecting in polymeric coatings[J]. ACS Applied
Materials & Interfaces, 2021, 13(3): 4429-4441.

(15] 2=, PSS . TN A I 1Ak 0] B 5 i e PERE
WEFE[I]. BiEFSRE, 2013, 51(12): 23-26.

[16] Sivam, T, Gowthaman N S K, Lim H N, et al. Tunable
electrochemical behavior of dicarboxylic acids anchored
Co-MOF: sensitive determination of rutin in pharmaceu-
tical samples[J]. Colloids and Surfaces A: Physicochemi-
cal and Engineering Aspects, 2021, 622: 126667.

[17] Yaghi O M, Li H, Groy T L. Construction of porous sol-
ids from hydrogen-bonded metal complexes of 1,3,5-ben-
zenetricarboxylic acid[J]. Journal of the American Chem-
ical Society, 1996, 118(38): 9096-9101.

[18] Z=35 48, 2=/ INfe, ARBE, 56 . ATO/GO AR 4 bR
£ M VERE[I]. WS A01E T, 2018, 35(7): 1248-1254.

[19] Wu C, Liu Q, Chen R, et al. Fabrication of ZIF-8@SiO,
micro/nano hierarchical superhydrophobic surface on
AZ31 magnesium alloy with impressive corrosion resis-
tance and abrasion resistance[J]. ACS Applied Materials
& Interfaces, 2017, 9(12): 11106 - 11115.

[20] ARBABA, 25/, T— T, 45 . Bt A A Ssdi 2R A 1
7 Jig 4 Rk 0 i A Ko 1k RiE (D], A5 i Ak T2, 2018, 35(5):
891-900.

(21] s, 225K, X, 55 RN/ IR W IR 2 5 7R
BRI PERERIBIFSE[)]. IR, 2011, 40(3): 11-13.

[22] 7, haEih, 22850, 5 B -A BHE A 90KIH
HBH ] 5 S A AR ERT FE R A T D]. Tk T,
2019, 49(4): 58-64.

[23] XU, A%, RIR=, 5. UGk Sio, i il 4
FAE KPR AT E TRk b 9 8L 0], RS 44k 12, 2021,
38(6): 1271-1278.



