%11 & % 4 3 Hes ks i Vol.11,No.4
2020 % 8 A Nonferrous Metals Science and Engineering Aug. 2020

NEHRS:1674-9669 (2020) 04-0049-07  DOI: 10.13264/j.cnki.ysjskx.2020.04.008
BISCHR: P4 B4 A uk B . P AR B AR A E R S5 T R & R KAL) A e e B
5 1.42,2020,11(4):49-55.

fl A T A SR 2 41055
ML T I ) 46 T A

P EEAES, RuE', EZUR
(1 5B A 180 T HR T 0% L3 100083 2. 650 T A4 M e b RHIRSEBE, 1095 M 213164,
3. WIFE T B A AT B, Wi I B 414006)

 E.AdRb R RAER, EHEGNFHERAE R AT LR TR AR AAE LS T,
MXT AAE LS FRGEAF oS E MR AR ERETNE, 2REANE 1DRERBRER,
B la W An 5B AL &0 B E R iR b AR T OFR TR T 98.4%, R M4t i 48 /38 hm B 41K
JE A k) T 4R o AR Ak R 6 TR AR AT AR A AT AR A R R ¥ A T A R | v AT A FT-IR 40l iE
FT MR R T AR IR T B, R 18 WA 3R A A 22 6d 3 OROE AR R B K 4 Ak A )
KR B T OB AR MR O 2 R B AR e R @ 40 T B M by S KM A R BR P e AR TR AL AL 2R S
AR R ST IEMIEARA 03T 39° LMK LALLM LR T A KE,

LG A K T e A R BRI ik AL AR kP e A BR AL AL 2R b A
FESES . TQ153.1;TF111.52 XEKFRER A

Preparation and characterization of Alkyl phosphoric self-assembled
monolayers on electroless copper film surface
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Abstract: Self —assembled monolayers of alkyl phosphonic acids were prepared on the surfaces of freshly
made—up electroless copper plated samples by pulsed constant—voltage / potentiostatic pulse enhancement in
order to analyse the electrochemical, spectral properties and wettability of self-assembled monolayers. Results
showed that the corrosion currents of those self —assembled monolayers decreased 98.4% in 1% alkyl
phosphonic acid solution, and their electrochemical impedance increased correspondingly, compared with
those of blank samples. In that case, self—assembled monolayers inhibited the anodic process of the corrosion
reaction, which lead to interfacial charge transfer instead of oxygen diffusion. FT-IR spectroscopy confirmed
that the alkyl phosphonic acid monomolecular film was successfully assembled on the surfaces of electroless
copper plated samples, and their corresponding absorption peak of became relatively larger after enhanced by
the pulsed constant-voltage. Contact angle test indirectly also affirmed that the alkyl phosphonic acid solution

was assembled into films, samples” hydrophilic surface converted into hydrophobic, and the contact angle 6 of

I %5 B 88 :2020-04-26
EE&TE % MR TR H (CJ20180014)
BlEEE . S EL(1972— ), B b 0F 98 5, EZNF R AL E & W58 . E-mail: 1ih7109@126.com



50 Resgftsh TR

2020 & 8 H

the self —assembled monomolecular films increased by 39° after the pulsed potentiostatic enhancement

treatment, indicating that the pulsed potentiostatic enhancement made the assembled film denser.

Keywords: self-assembled monolayers; alkyl phosphonic acid; corrosion; electroless copper plating; pulsed

constant-voltage enhancement; electrochemistry
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Fig. 1 Pulse waveform for constant—potential assembly
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Fig. 2 Polarization curves of SAMs
prepared by different condition in Alkyl

phosphonic acid mixed solution
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