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Ultrasonic Effect on Fabrication of Intercalated MgAl-LDH/PVA
Nanocomposites via Exfoliation-Adsorption Route

Bao-guang Li® Yong-zi Xu, Lu Bai, Huan Dai, Cai-cai Xie, Hai-bin Li"’

School of Materials Science and Engineering, Yunnan University, Kunming, Yunnan, 650091,
F.R. China

Ibg@ynu.edu.cn, “ hb@ynu.edu.cn

Keywords: Layered double hydroxide, Nanocomposites, Ultrasonic treatment

Abstract. Glycine intercalated Mg/Al-layered double hydroxides (LDH-GYPVA nanocomposites
were prepared via exfoliation-adsorption route based on extohation of LDH-G in formamide. The
effect of ultrasonic treatment on the fabrcation of LDH-GPVA nanocomposites was investigated.
The results of XRD suggest that chains of PVA with double layer arrange into the galleries of
restacking LDH platelets with the formaton of itercalated-type nanocomposite. Experiments
present that ultrasonic treatment on the colloid of LDH-G/PV A increases the amount of platelet which
forms the intercalated phase, and improves the regularity of LDH-G arrays m the ¢ direction. It is
demonstrated the exfoliated LDH platelets orient in its normal paralleling the flow direction at the
high shear rate induced by ultrasound. Simultancously, under the enhanced temperature caused by
long term of ultrasonic treatment, PVA chains extend more and the interaction between PVA chains
and LDH layers 1s reinforced. A model was proposed for various stages of LDH platelets and PVA
chamns in their mixed colloid durning ultrasonic treatment which descnbes the fabneation of improved
hybrid structure.

Introduction

Layered materials consist of two-dimensional platelets or layers weakly stacked, such as graphene,
metal dichalcogenides, clay or layer silicate, Layered metal oxides and layered double hydroxides
(LDH), could be delaminated or exfoliated in an appropriate solvent producing nanosheet which 1s
building blocks to fabricate the nano-functional materials [1]. And it is found that in nature layered
nano-crystal forms hierarchically ordered structure in bio-polymer matrix leading to the natural
high-performance nanocomposites [2]. Such natural materials inspire synthetic nanocomposites with
unique physical or chemical properties based on 2-dimensional nanosheets and polymer [3]. Those
studies have shown that nanosheet po beyond using as nano-fillers in polymer matrix in case of
layered inorganic/polymer nanocomposites [4].

The approach for preparation of layered inorganic/polymer nanocomposite includes n situ
polymenzation, melt methods and exfoliation-adsorption methods. The latter is a promising route for
the fabrication of highly ordered nanocomposites combined with the following nanotechnology
process such as layer-by-layer assembly, electrostatic deposition and additional shear force field [5].
Therefore, the stable nanosheets existing in the delamination solvents provide facilitate base for the
synthesis the highly ordered nanocomposites [6]. In the recent studies on the layered silicate/polymer
nanocomposites, the effect on the dispersion of inorganic in polymer nanocomposites were reported
inducing by the dynamics factors such as molecular weight and mechanical shear and so forth [ 7). Itis
well-known that the ultrasonic acoustic cavitaion generates high-speed jets and intense shock waves
leading to the high temperature and the high-rate shearnng in the solution. Consequently, the high
mntensity ultrasonie was considered to be advantageous to achieve the layered silicate/polymer
nanocomposites that possess the completely extfoliation or stable mtercalated structure which
attributed to the highly improved thermal and mechanical performance [ 8].

Contrary to the silicates, LDH is the only class of antonic clay with the positively charged layer.
LDH s of bio-compatibility and can be readily synthesized under the friendly environmental
conditions [9]. LDH/polymer nanocomposites have received considerable attention due to the unique
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HWE: AP LM (MSAM RS SneIn & &8 (5 MSA 60 gL, Sn™ 12gL, InH25gL, E_F Sg/L. AEO0Seg/LART
ZBE 2000 15 g/L) 4 Hlifi Ao 10 g/l 6047 1080 2 80 A48 A0 1k AM ), B MR I Sk 58 0 T & FPAC 2 M #1 Sn, In £ AR60 Hiva.
HEANZEHTER Sn Ao In oy 25040 i X HHA LT ME# (XPS), X B85 H (XRD) fo 246 € 4 (SEM) 3 1o T & 48 R
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Effect of complexing agent on electroplating of Sn—In alloy in methanesulfonic acid electrolyte and welding
reliability of the coating

XU Yongzi, YANG Yao, CAl Shanshan, PENG Jubo *, WANG Jiajun

R&D Center of Yunnan Tin Indusiey Growp (Holdings) Co.. Lid., Kunming 6350000, Chine

Abstract: Electroplating of Sn=In alloy was carried out by adding 10 g/L. « < citrie & id or luconic acid as complexing
agent to a methanesulfonic acid (MSA) based electrolyte comprising MSA 60 g ", Sn™ 1 go, In** 2.5 g/, hydroqumone
8 g/L, gelatin 0.5 g/L, and polyethylene glyeol 2000 15 g/L.. The e1. cts  fthe tw ¢ _aple. ing agents on the codeposition
of Sn and In was studied by cyclic voltammetry. The results shor 4 . *he codeposition of Sn and In can be realized in
the electrolyte containing citric acid or gluconic acid. ™.¢ *lemental con osition, phase structure, and surface morphology
of the Sn=In alloy coatings electroplated from di*".nc vt ' oo olytes  nder e same operation conditions were examined by
X-ray photoelectron spectroscopy (XPS) Xeray 'if .c on 7o D), and scanning electron microscopy (SEM). As compared
with the Sn-In alloy coating electrop. te’ from he .. i acr complexing electrolyte, the one electroplated form the
gluconic acid complexing electrolyte ' aa igher ate nic fie :tion of In, finer and smoother micromorphology, and brighter
appearance. The thickness of mterme’ ic ~on po nd (IMC) layer formed at interface between Sn-In alloy coating
electroplated from the gluconic uci comy e ling _lectrolyte and low-temperature eutectic Sn58Bi solder paste was thinner
than that formed by soldering on blan. « 5 per.

Keywords: tirmindium alloy; electropiating, methanesulfonic acid, welding, intermetallic compound
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W E N 2022-10-09 fEEEM: 20230209
HAETE . EEE R EREE TR (W 2020) (202002 AB0BM001 3 = b 36 R T FE AL AT A A W= T H (202 101 BCOT0M01-007) .
e PR (1901-> . dr B, TR SFFTE A .
iHiEtEd: BEWE (97-) . B, WL, EMSTEN, 8T R AR E .
Gl Yk, WHIE, EEE, % AR MSA fE R ol TR £k i B SR R AT D). ol e, 2023, 42 (5): 8-13.
XU Y Z YANG Y, CAI § §, e al. Effect of complexing agent on electroplating of Sn—In alloy in methanesulfonic acid electrolyie and welding
reliability of the coating [J]. Electroplating & Finishing, 2023, 42 (5): 8-13.

C)19%4-K)23*China Academic Journal Electronic Publishing House. All rights reserved http:/f'www.cnki.net

_13_



4% =151 o b ik b idek Vol.42 No.15

ELECTROPLATING & FIMISHING

DOIL: 10.19289/j.1004-227x.2023.15.003

A RIFREEMFTIT MSA 5258 EEERERIF N

WaRE, TR, B8, By BEE!

1wl D) IR ELR R L, S B 650000

2. R S TR, = B8 650000

WE: Ad 120 g/L F B (MSA) o 10 g/l Sn™ i 89 8L b 4 B840 | o/l 65 4F & TR A @ EH M (BNO, H B & & 8)
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Effects of different surfactants on electrodeposition of tin in MSA-based electrolyte and properties of tin coating
XU Yongzi ', WANG Jiajun ', YANG Yao?, CAI Shanshan " *, PENG Jubo!

1. R&D Center of Yunnan Tin Industry Group (Holdings) Co., Ltd., Kunming 650000, “hi. <

2. Kunming Metallurgy College, Kunming 630000, China

Abstract: 1 g/l of different non-ionic surfactants f.e. BNO, bone glue, and  _sbania , 'm. and anionic surfactants i.e. NES,
polyacrylamide (PAM), and sodium dodecylbenzenesulfonate (- DBS  were ac Yo" mdn ‘dually to an electrolyte composed
of 120 g/ methanesulfonic acid (MSA) and 10 gL Sn** ¥ - | o =~deposivon of tin. The effects of the six kinds of
surfactants on the electrodeposition behavior of tin . * MSA el ctn *wte, and the phase structure, surface morphology, and
weldability of the tin coating obtained therefr o er~ i died by cyeli voltammetry, contact angle measurement, Hull cell
testing, X-ray diffraction (XRD), scanninger ~tr- .. ier o oy (o EM), and weldability testing. The results showed that all of
the six surfactants can greatly impre e *"2 cat. d* o rrent + Ticiency and wettability of the electrolyte to copper substrate
and the deposition rate of tin coatir . £ ~ept for b AM, th . said surfactants can mhibit the hydrogen evolution effectively. The
electrolyte containing the anionic s acw "t T'ES :xhibited the best throwing power, the highest current efficiency, and the
fastest deposition rate. The tun ¢ ating ' et lated from it was smooth, fine-grained, and compact with the characteristic
N-ray diffraction peaks ofierystal | " acs (211),(112), and (321), and featured the best weldability.

Keywords: copper, tin electroplating; methanesulfonic acid, surfactant; electrodeposition behavior, weldability

WAHGEWEh TAARRMRME. "R, EREMTE SR, AT E RSP EER IR
PEeE R, P R . A, B TR, AWERS R, SEFEMHERITR L
ERTEET, FTLAE R T R SRR Z M AL BEEE (MSA) A AT SR S tt, A4 SRR R
FMEFEEINEEY), ERAHR. HBMrSRE, AR TRt EnA MSA (kRS aiiiie
FAFEEENOER, EREZAIENAOER T, SWES S-S EFHN, HEHMZERS, F#
b, WALE MSA ERPIMAFHENARBRE N EBEE, ZLFnf aFfRmisten . #FR. &
0k -,

FETHE V) o3 O B B Fe i s R R B RS AR PR, B BRI S M e AE R R, PR T
RAEPER TR 3 200 fE MSA BRESh, W AR R B T R RO, A R R T

WM BEM. 20230327 HEEEM. 2023-08-09
WA T E Ak AE R T L A AT FE RS - R (202101 BCOTO001-007 > ¢ b b A i A o 5 F A8l 6F ¥L S & % 70 (20230 1BCOT0001-001 3 .
H—iEd kg W, & WL, TEM. SRR R .
imfEfeE . WM (we- . . M. BISS TR, SFFh AR R . (E-mail) sscail Os@imrac cn.
SIFEE: YRR, Tk, BIE, W FFEEESERS MSA KRB I REEEG R[], 5T, 2023, 42 (15): 15-23.
XKUY Z WANG T 1, YANG Y, et al. Effects of different surfactants on electrod eposition of tin in MSA-based electrolyte and pro perties of tin
coating [J]. Electroplating & Finishing, 2023, 42 {15); 15-23,

- /_j -
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Study on Formation of Indium Tin Oxide Powder Prepared

by Chemical Coprecipitation

XU Yong-zi PENG Ju Bo

ZHANG Jia-tao

CUI Tao ZHANG Qi-wang

{Yunnan Tin Group( Holding)Company Limited R&D Center. Kunming 630000, China)

Abstract; The influence of direct mixing of ammonia and water on the formation of ITO powder was

studied by X-ray diffraction (XRD), scanning electron microscopy (SEM) and laser scattering particle size

diztribution analyzer. At the same time, the effects of three different mother liquors, ammonium nitrate
(MH, N0y )y ammenium chloride (WH,Cl) and ammonium sulfate (NH, ) .50, . on the formation of 1T

powder particles were compared, The results show that all the coprecipitation methods can successfully

synthesize I'T0O powders, NH, N()y system has little effect on the erystalline phase of I'T() powders, and

single phase IT() powders can be obtained, The particle size distribution is concentrated and the

morphology is regular, Therefore, NH, N(}, system is more suitable for preparing 1I'T() powder particles,

Key words: I'TO powder; chemical co-precipitation method; mixing method; mother liquor
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Study on Effect of Current Density and PL ‘ing Soluti v <em erature of MSA
System on Organization . ¢, we © Tin Coating

YANG Yao, Y0 Y. =, -zi, "ENG ju-+ | CAl Shan—shan
(Research and Development Cen*=, “unnan “.n Ine Ly Gu up (Holding) Co., Ltd., Kunming., Yunnan 650000, China)

ABSTRACT: Forste” e Lect o clectroplai g pocess parameters on pedomance of electroplated tin layera test was carred
out by wsing curvent efliciency. car o elec o icioecope, XED and the other methods, the study on effect of cument density and
plating solution temperature on me Manesn e sl tin plating solution coating tsat taking isoplthalaldelyde as brightener was carried
out by above mentioned methods, it~ provided the experimental basis w0 the best eledroplating parameters of methanesulfonic acid
system tin plating solution. Results show: the current efficiency of electroplating solution was increased at first then decreased along with
e increasing of curvent density, (220) crystal face is the stongest peak of coating the system is suitable for wider temperature window,

and it can keep higher current efficiency, the momphology of coating will changed obwiously after temperature is too high.
KEY WORDS: current density; temperature; tin: electroplating: methanesulfonic acid
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Effects of ortho-, iso-, and tere-phthalaldehyde on electrodeposition of tin in MSA electrolyte
YANG Yao, XU Yongzi, PENG Jubo, CAl Shanshan *

(R&D Center of Yunnan Tin Industry Group (Holdings) Co., Lid.. Kunming 630000, China)

Abstract: The effects of four kinds of additives i.e. ortho-, iso-, and tere-phthalaldehyde and benzylideneacetone on the
electrodeposition of tin in a methanesulfonic acid (MSA) electrolyte were studied * |, ¢ clic voltammetry, scanning electron
microscopy (SEM), and X-ray diffraction (XRD). The results showed t' at t. » ado. ‘on of the said additves o the
electrolyte could increase the cathodic polarization for tin electroplating The ~u. ent e. Tciency was nearly up to 100%
when electroplating with iso= or rere-phthalaldehyde, while it was the 'owes. vhen ele troplating with benzylidencacetone.
A bright, compact, and smooth tin coating could be obtained w en - sing ise- b Lalala hyde as additive. The tin coating
electroplated from the electrolyte containing ertho-, ise-, or © . = . "~!debhyae showed a strong texture in (220) crystal
plane.

Keywords: phthalaldehyde; tin electroplat= _, i~k e dfonic wid: ¢ arrent efficiency; deposition rate; microstructure
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