Vol.39 BEFREALFE FIR No.8
2018 48 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1768 ~1774

doi: 10.7503/¢jcu20180072

HHE i B2 1V 35 % il P A B 32 € I B 1E H
WL A BB AL = 1E

EAF, mHE, KRR, FAHR, ik
(1 MR L2 BE, KFR 1300125 2. ] AOCRERH R A RA R, alisk 515061)

WE IR TR B, SRR 2R B AU R IR 4 FhRs e 7t B L 0 42 il BV 1 . F A
A S B R TS B SE A, SR FHIEFMR R 5E T AR e Y SR M b A M BT SC R |, SE A8 BN
THIS R % 4% T AU SRRV TR A RE RS IR, A3 AT T X6 2 T A L B o 2 o %) 408 B 07 D 8 B %o o
TR R MR SRR, BRI SRER A SRR TR R Rkt AR E R,
4 TG 7 X 5 YR R A FH 10 DR/ IR A b 2 8 > R R 19y > B I I 7 > (B 2R 1, R AR I e i o 2 —
T3 FT LK 55 R (i A2 e TR R — £ 5 R e M mT ISR B DURR M B A AL R 2, (i Aok, TibedR
R B DB B AR A/ E R 5 XK I 7 8 80 i B2 AR BT AR | e AR e, 882 1t
TR IR 2 SRR, SR B AR 1.0 ¢/

KEEIA R, WEMRITYG; REN; Skt

FESES 0646 XHEARERS A

HLBE ) R FIE R 72 | EDTRIAR LB (PCB) | VR4S | B 5 e U0 T b A 2% A A el 3t A5 402
FELBIE i) i FH %) 2 e v oA B 380 T 6 P A VRN R P A R B8 PR RV, S5 4 PR TR R ASCR i L LR
BREEP, A Tk BN AR T2, BRI SRR R e 22 R A e
FIRIUAE Sn [6] Sn* AL K Sn* KRS BRI, I, DR R IR 5 4 W T 45 B8 T I 48
YISRAE AR VESER N £, QAP R R AN LR R SR 250 | Ok BARTE — B R L AER T Sn™ )
Ak, 15 Sn™ (AT SR B A e rh i SR ) 1 | B KRR U 2% S Y AEL Ak R R I LB 45 T
AT AR )8, AR R ) A 7 A ) S

FaE 790 ] L AEZE — 85 A SEL A SR DU 5 /K i A T, 3R VR A R e L R R AR B
YEFHLEL A AS [/ AT LA R 40500 . PR R JRGR) 3 25, Tl Bk T304 Sn* &4k R Sn*, B Ik
St KA, B H I B R R AR, B RIS s 2 DU 2 BR (EDTA) M AR BRI A O g
THU A YT B AR VR S r TR RE A . Low 257 ) AR e % 19 455 AR A 5T T X6 2 )
TE SnSO,, H1H JELAH R (A 22 rhoxe - wicds il 04 85 v AR S R A Sl By LA S2 e, 38 o A T e (B A F A I
R UTURR A S e %38 TR e A [ 5 L R P WA 0 P 0 35 R ) o073 o S 1 7% S VR A A e 1k B A7 T
[ A s, H TG TR R b oY 3 248 Th AR G e 9 ) 0 ( B AR IR 25 R T2 £ i 8580 h B4k
TR Tk e B30 ol B B 52 ), T X R e AR B Tl mp ) 32 A FH A PP SR 1 0 88 0 8 P 1 A AR 9T
B, AR RERCR SR0ER B 5 ik # T R.

ASCHT TRE R AR Wy | AR Wy | (B8 ) R IR M BR e F LA R v i o L, DL A
ORI R b R AR Y A 2= AR AN B 2T R A8 4k SR T AL 22 iR ss TR e PE SRR e M A S
A2 T 4 5 2R SRR — 1 G I B, R T R s ) e A v

WA H 4 . 2018-01-22. 4% AR H 38 . 2018-07-30.

R  JARE QU AN A BT RITTE (HtiS . 2013C092) | EH 5 H AR AEREE (HEHES : 21273097, 21573093) | & &
KEHEBOCHRFRIH (#E#ES . 20130204003GX ) Al E 5K T s iF 5% & B 110150 H (b5 . 2016YFC1102802, 2017YFB0307501) ¥ 1.

PRGN BEE, 5, W1, 202, FENFAIIIE. E-mail: luhy@ jlu.edu.cn



No.8 IRFE, PREAR BHER P ORRFFL TR 69V 0 AUH Bod AL R 1769

1 SRIGERSY

1.1 RKFIENEE

HH LR R ) . W IERATR MDA 7] A W T AR R A BR A R A &AL, Eh Al 2 Bl
B8 | oy i s 23U/ [P I S L7, St N 11 St 751 7187 N 18 S R R S 2T SN R e e mwai S
N SEE P R R A Al KON BE R SE I & A K AR (JU R 1810d) A 1Y K B FK.

8511C AUfH HL AN (75 MAE 75 T IE AL ER ) ) 5 CHI660E I H fb 2% T ARl ( i IR AR 4%
AR ) ; pHS-3C AUKER pH 1T (UM B S RALEZA PR F]) 5 SUS020 A4 i+ i 5% ( H A Hita-
chi 2AH]).
12 FEREABBRIZENS

SEREBE I : 13. 3 g/ L FULRE R 45 +60 mL/L FILAR +26 o/ L 28 LHN+2 o/L G55 A,
pH B8 2.2.

RS T 2040 RITE ML, BN 2 mA/em®, BEWGRE Jy 25 °C, HLBEMHE] 4 30 min.
1.3 BREFE

AR LIS MR AR F (4l 99. 9%, JEERE 0. 15 mm) , i A TRAL BT ¥ 00T o B4 8T 2 emx
3 em, MKIKTE S g/L NaOH ¥ . Z8187K X S 15 U6 3 min, Byt TS 4TFLIF A5 4 i s B AR
B AE H 1 I 7 A G I A e A PR R TR AR 4 em® | HLAE BRI B IR VL TE 109% (5 08 1)
HCL WG AR 10 s, IF B FKIE BE. FHARCR FAASCIR 4T Bk 85 S Ak P Fa .
1.4 $EREEHENL

RO S e U = P =R A a1 122 1B 2R P A I U =R AW 1B = A o SR =l S P A = N 1
S RSB AR IR R R TS R I R VA oI O I S TR R AR A, YRGS B T A Y D A s
[, VAR e MY 3 BN A AL SE 50 SR M BB T 60 °C T IR/KIA T, IS Sn™ (4R
b, PR BN UG B B TR, PR MR 5 3 AR S0 T A S 6 2 ) B B VR R N 30%
(i o380 Wi AL VAT, 10 SRR BT LRV Sk B T AR 1 o AL A AR, TH ARG, R
VR RS E PR BT
1.5 BUAFERYERIE

THA A A R BE T 78 2 Sl 5 A R R gy | SRR W L R T R IR IR 1) R B R
AT, SR SRR R AT, TAERA B AR (A 1 emx 1 em) , Sl B0 AR A AR ET 808
ALY (AN 2 emx2 em) , S HCHEABCRATH R AR (SCE) , il H AR 78I 3 i 75 5 F AR R T e
10% FFRFRE W PG AE 10 s, SR HHEB FKIEVE. TEMR 2 th i 7E NaOH 1 CH,SO,H % M IS
I E PR P U T, TR P (IAUA 1 emx1 em) , HHHER K 50 mV/s. Tafel gk 7E
3. 5% (JE A0 NaCl A R A IR, 3G 10 -0.5~0.2 V. $5J2 AR 28 e 7 5
5% (SEM) Wi,

2 GRS

21 ERBEM

R A TR ) S B WA B RORS E P R SC BN 22, AN TR AR 70 Fh T 1 B 8 Ry B Al = e i 8 A [ i
PR A O B R h R B A RIS E CR. BT, BIFSE T AN TR AR R 500 0 9 A 5 P 1) 52 T
B TCA) MR S 35 I 1 g/ L AR iy | Q8K 5 | [A1 4 — Py RTS8 2 et g et
[A]. P 1(B) 2y 100 mL KERHPER M AR E A5 B9 WP REHRIT A AL & (30% ) MR, ML ]
I, R 4 MERERG, (K T PR M g e, 2 TPt A R BUMBARE R AR
ALY S A AR RE ST, TEW 4 RS 700 45 W L S A B0 e P 74 i, I A ] 4 58 7 70 B YA
SE M IR SA X6 248 1y > QA — By S PR IR > () 28 — 5. 181 1(C) st 1 SR 2 /< rh g B sk /0 i i
FANFRIAY AL, T LA Y, B 0 I o] B S, SR A ik, AR B, AU U Ve TLE.



1770 HEFRELFEFR Vol.39

A IGIE H THEW P Sn™ kA — RIS 5 R A, 156 Sn* kA il Sn*, SR JE Sn*t K A=
Mo B, «c-BRANETIK, ETRM, KIICE G SR B-BHIR, B-HIRIE a- BRI T RIK, B-HR
(R S AR S AN T Y Sn™ B AT B (IR, IR R UUB I @ r B e "™, fhak i 7 g X
.

2Sn** + 0, + 4H" — 2Sn*" + 2H,0 (1)
Sn** + 3H,0 —> a-Sn0, - H,0 + 4H" (2)
50-Sn0, + H,0 — B-(Sn0, - H,0), (3)
30 " mm Natural oxidation experiment (A) 30 (B)
25 | 3 Heating experiment 25

20
15

experiment/h

10

oxidation experiment/d
Consumption volume of

Bath cloudy time of natural
s
Bath cloudy time of heating

Fig.1 Bath cloudy time(A), consumption volume of H,O, by 100 mL bath(B) and the

change of bath appearance with storage time( C)
a. Basic solution; b. basic solution+resorcinol; ¢. basic solution+ascorbic acid; d. basic solution+

catechol; e. basic solution+hydroquinone.
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Fig.3 Chronopotentiometric curves at current density of 2 mA/cm’( A) and Nyquist plots at
—0.46 V(vs. SCE) (B) of plating baths with and without stabilizers
a. Basic solution+ascorbic acid; b. basic solution; c. basic solution+hydroquinone; d. basic solution+resorcinol ;
e. basic solution+catechol.
24 SEERREHIR
Kl 4 BRI NI 1 o/ L NP | 4828 | (8] 2R By T IR R S F R ) i 15 4 )2 1)
SEM e . ARUE i, BT RAS X 82 I B = A 1T — e RS2 SR B T AR E R i 200
TEHIL, kL (B B AR, HARLRNTTE 2~4 pm Z[H]. HER00 1 o/L [RIZR W, $8 2K
TSR AR, SR AN R RSN 2 o, ARG H DU 12 R W=Kexp(-b/n) (Hirf,
W ASZIE UL, m AL AL, K Ao R, BASGE r AR, i IE U LR BOR, A
TR ARAL , 2T IA1 4 A BRI A 3 TR ) O R o8 883 2 1 )3 S 2 SR, B . S s
1 g/LARZE e, At —20 08/, SRR SINF-8E. HUIN 1 o/L XK i, SRRSO, AT
RSN, ARRL RO AE 2 wm Ze A, AN T RERISEBAT Frmls s, (BT B8 1, 33 0o —
XoF BARR ORI LETRI 8 /NI B M50 1 /L BTN MR, SRR A3, s 18]t 3L



¥

1772 HBEFTRERALFFR Vol.39

RRSER, PERIERAECE, YRR
IR TiERZNER Y ST NSRS %J#tl]

Fig.4 SEM images of tin coating deposited from solutions with and without stabilizers
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(A, A") Basic solution; (B, B") basic solution+hydroquinone; (C, C’) basic solution+catechol ;

(D, D") basic solution+resorcinol; (E, E’) basic solution+ascorbic acid.
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Fig.5 Cyclic voltammograms of hydroquinone in NaOH and CH,SO,H solution for 10 cycles(A), depen-
dence of consumption volume of H,0, on hydroquinone concentration(B) and cathodic polarization

curves( scan rate; 1 mV/s) on the Cu substrate in the plating bath with different hydroquinone con-
centrations( C)
¢(HQ)/(g+L™"): a. 0; b.0.5; c. 1.0.
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Mechanisms and Electrochemical Properties of Different Stabilizers in
Stannous Methanesulfonate Solution’

WANG Chaonan', LU Haiyan'*>* , HUANG Weimin', LI Xiangzhong®, LIN Haibo'"
(1. College of Chemistry, Jilin University, Changchun 130012, China;
2. Guangdong Guanghua Sci-Tech Co., Lid., Shantou 515061, China)

Abstract The effects of hydroquinone, catechol, resorcinol and ascorbic acid on the stability of stannous
methanesulfonate plating bath, electrochemical properties and the surface morphology of the tin coating were
investigated. And the relationship between the stability of the plating solution and the reducibility and electro-
chemical activity of the stabilizer was explored by cyclic voltammograms. The influence of stabilizer on the ca-
thodic polarization performance of the bath was investigated by alternating current( AC) impedance and chro-
nopotentiometry. The principle of cyclic application of hydroquinone in electroplating process and the optimal
concentration of hydroquinone were studied. The results show that there is an important relationship between
the stability of the plating solution and the reduction ability and electrochemical activity of the stabilizer. The
stability of the four stabilizers on the bath is in the order of magnitude ;: hydroquinone>catechol >ascorbic acid>
resorcinol , and hydroquinone, the best stabilizer, can double the storage time of the plating solution. Phenolic
stabilizers can increase the degree of cathodic polarization of tin deposition and refine the grains, while ascor-
bic acid has a depolarization effect on the deposition of tin. Hydroquinone plays a role of antioxidant, brighte-
ner and leveler in the tin electroplating process. The corrosion resistance of the coating shows that the optimum
concentration of hydroquinone is 1. 0 g/L.

Keywords Electroplating tin; Stannous methylsulfonate ; Stabilizer; Bath stability
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