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Research Progress on Composition Detection and Waste Solution Treat-
ment Method for Methyl Sulfonate Lead-Tin Plating Solution System
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Abstract: Lead-tin alloy has a wide range of uses. Methyl sulfonate (MSA) lead-tin plating system has
the advantages of stable plating solution, low corrosion, low toxicity and easy treatment of wastewater.
In this paper, the methods of composition detection and waste solution treatment of the MSA lead-tin
plating system were reviewed, and the development direction of methyl sulfonate plating solution
system was prospected.
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Tab.2 Determination of lead and iron content in MSA
plating solution by ICP - AES method"*’
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Tab.4 Common treatment methods of lead-containing
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Fig.1 Variation of recovery rate of tin and residual

rate of iron with pH"™"!
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Tab.5 Comparison of water quality between MSA and PSA"™"
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Fig.2 Degradation curve of MSA wastewater within
28 days"”

4 RBEFREE
A L R SR MR R AR —Fh B B RR BT

FIRIRE Y & 6 T2 T SRR 2 B TR AY G
TE o AESEPR Y TR H BRI % 26 R EAT
[ G PP L 1 g 5 e B B 22 B o, - Bk e T
SR BB JZ TR e A TR E TR A Y
R IR R R PPN R T A SR R R AR
SE 1 ZAE b | T R B 1) R T 3 R B
Ho SCREZRIR T A O MSA WA R e o A i
JTik B WAC BT . R S Y HE bR kA 4
i, ST T Tk il R HE bR 1, MSA B 2
TRV ™ A B/ B E S LA B 5
Ko B PIAR A MSA B Z B 1800460 I 5 9% I
WAL BT 2R 2T TT 18]

5% Sk

(17 R, 2 EAK. R IR 3 i B & 8 T 22
T[], MEMED, 2006, 39(3): 29-31+76.

2]  FBHR, J2, BHUE . W RRE R P AR S A )],
PSR, 1999, 19(5): 9-11.

[3] Hwang H, Hong S M, Jung J P, et al. Pb-free solder
bumping for flip chip package by electroplating[J]. Sol-
dering & Surface Mount Technology, 2003, 15(2): 10-16.

[4] Cobley A J, Halut J, Negre P. Ultrasonic agitation in bar-
rel electroplating: Field trial results[J]. Transactions of
the Institute of Metal Finishing, 2015, 93(4): 171-175.

[5] ZEEMWN, ZHR, A S5 4 SEm ot i R[],
FL A 55340, 2007, 26(9): 25-28.

[6] #barim . ArE IR AL SO AT & & T 2 S U R
P[] BERMED, 1996, 29(9): 30.

(71 RKIE . BEEYE A A UGN A i T k(1] RimHR,
1999, 28(2): 1-5+49.

(8]  Z% AT . JRCHIN R H B Y- 6 4 BV P VI S U i A 2K
R[] B 5 RS 1, 2004, 26(1): 37.

(9] EvkE, EImLr . HIERRERERTE D) M & 292 iy
R FHBUIR[I]. B8 51, 2008, 27(2): 26-29.

[10] AW, HEat4e. IR BE BT & & L AR5 #1
BHEP, 2001, 34(10): 44-45.

(1] BARXEN, SRATHE, R 37 . BB SR A SN TL
WEIE[]. FERMAT, 2007, 40(4): 25-27+74.

[12] AP, xR, R SCH . FER R R b A B 5 & L2
WHFE[C] //h E R TR s i TR 2 . op [
TR AL TP 22 01 25 . 4 [ B I8 SRR 1R
BREAIEIZIE SCHE, 2011: 18-22.

[13] =&, B, B/NEE . ICP-AES Y6 kil & MSA Higk
B WP AT ). IR, 2012(3): 23-26.



2022 46 H

LR R

W a4 B o W(R s ) - 71 -

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[26]

XU, 2585, AL 45 . ICP -~ AES 32 [A] il < P 3
Fif P2 A P B 90 9 9 P A R R (0], R B S TR A, 2017,
36(21): 1156-1159.

HRIE 22 . ICP-AES 73 Hr AR 19 4 e Je oA iy o M v
FSE L] 04822087, 2001, 21(1): 36-43.

Zhang J Y, Wang Y Z, Jin H, et al. Determination of trace
elements in paris polyphylla var. yunnanensis by ICP-
AESJ[J]. Spectroscopy and Spectral Analysis, 2009, 29
(8): 2247-2249.

Diao Y, Han H B, Zhang D, et al. Determination of nine
microelements in nostoc commune vauch by ICP-AES
[J]. Advanced Materials Research, 2012, 518-523: 5020-
5023.

Rahil-khazen R, Henriksen H, Bolann B J, et al. Valida-
tion of inductively coupled plasma atomic emission spec-
trometry technique (ICP-AES) for multi-element analy-
sis of trace elements in human serum[J]. Scandinavian
Journal of Clinical & Laboratory Investigation, 2000, 60
(8): 677-686.

BASEHT, FROR, AR, A5 HRR R H BE B L 2 IS
[7]. B4 53045, 2009, 29(6): 29-32.
JEAEHE AV = R B R BOROAR €0 i 0 s TP R
P2 5 H B v R B R (D). 06 4 23 T, 2017, 37(6):
33-38.

Hroese, g5, By, 45 B RBORAR 6 15 7E A S
A6 B R R [T]. v [ AR B 2%, 2008, 18(5):
955-957.

e RGN | HY BLRN AR B v TP R R ) Nt 1 TP
fiff T2 A I 2 (D). PR A AR 56 (Fk 2 o3 M), 2015, 51(7):
993-994.

INICH 5 A K AL B 3 B 5 S SR AT R (0. Ak Jr 3R
5%, 2012, 24(1): 107-108.

Tan S Y, Hallett J P, Kelsall G H. Electrodeposition of
lead from methanesulfonic acid and methanesulfonate
ionic liquid derivatives[J]. Electrochimica Acta, 2020,
353: 136460.

TuY J, Chang C K, You C F, et al. Treatment of complex
heavy metal wastewater using a multi-staged ferrite pro-
cess[J]. Journal of Hazardous Materials, 2012, 209-210:
379-384.

Agrawal A, Sahu K K. Separation and recovery of lead
from a mixture of some heavy metals using amberlite
IRC 718 chelating resin[J]. Journal of Hazardous Materi-
als, 2006, 133(1-3): 299-303.

Pan B C, Zhang Q R, Zhang W M, et al. Highly effective

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

removal of heavy metals by polymer-based zirconium
phosphate: A case study of lead ion[J]. Colloid and Inter-
face Science, 2007, 310(1): 99-105.

Zhang Y F, Xv Z L. Study on the treatment of industrial
wastewater containing Pb>" ion using a coupling process
of polymer compleation-ultrafiltration[J]. Separation Sci-
ence and Technology, 2003, 38(7): 1585-1596.

KA, TTWESE, AR KAL . R A A s b B v Yt R
PRI AR I K [1]. BAE TR, 2009, 27(5): 28-29+40.
kW, R IR R AL BB K H R B[], #R A
TGP AR S 14, 2003, 4(11): 68-71.

/N, MEMERE, SRR, A5 A AT BOK AL I R BT SE S
[3]. Lok /K Zb 3, 2020, 40(12): 14-19.

FEf, o WA R, BRI UTIE R B & MSA
FOL B8 W TP R BT (D). LB S5 R A, 2016, 35(21): 1131-
1135+1147.

SRR, RIS, ZRNGURE | VP R B 50 At R AL L
TE R BR AT 2R £ [T]. L BE 5 VR, 2019, 38(16):
852-856.

ZRIb I, 2 2, B DRI TUTA A BRI 5 B R
K] FREE T AR 24, 2007, 1(11): 51-54.

TARR, BN, EELE, AR Ak B TR IR e
By WAL S AT Sy SRR R S e ], R B 5 O A
2015, 34(20): 1139-1144.

XUEEN, 7 —RE, BRAtR), 45 . B2 Hurk LB TP LA R
AR BB AN BR B [0]. B 5 R, 2018, 37
(11): 480-483.

BELLIR, 22 R, B . TP RRAM R r B O 10 I fie 1 e
TR D). 8%k, 2011, 46(5): 93-96.

LALHR, RO, AL, G5 R R Ak A R
A= K SR ], PR 54K, 2001, (S2): 3-
4+17.

Sun S P, Li C J, Sun J H, et al. Decolorization of an azo
dye Orange G in aqueous solution by Fenton oxidation
process: Effect of system parameters and kinetic study
[J]. Journal of Hazardous Materials, 2009, 161(2-3):
1052-1057.

Hsieh L L, Kang H J, Shyu H L, et al. Optimal degrada-
tion of dye wastewater by ultrasound Fenton method in
the presence of nanoscale iron[J]. Water Science and
Technology, 2009, 60(5): 1295-1301.

Kasiri M B, Aleboyeh H, Aleboyeh A. Degradation of ac-
id blue 74 using Fe-ZSM5 zeolite as a heterogeneous
photo-Fenton catalyst[J]. Applied Catalysis B: Environ-
mental, 2008, 84(1-2): 9-15.



