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Application of low-foaming propylene oxide terminated fatty acid methyl ester ethoxylate to degreasing of
aluminum at low temperature

WANG Chen
Shanghai Xihe Fine Chemical Co., Ltd., Shanghai 201620, China

Abstract: A degreaser having the functions of low-temperature emulsifying, desmutting, and anti-staining for aluminum
was prepared based on propylene oxide (PO) terminated fatty acid methyl ester ethoxylate (FMEE) with TX-10 as emulsifier,
sodium ethylenediamine-di-o-hydroxyphenylacetate (EDDHA-Na) as chelator, and sodium primary alkane sulfonate
(PAS-80) as permeating agent. The mass ratio of PO-terminated FMEE to TX-10 to EDDHA-Na to PAS-80 was optimized as
3:2:1:1 by orthogonal test. The degreaser had excellent degreasing effectiveness if being used at a mass concentration of 30 g/L
in combination with 10 g/L of sulfuric acid, reducing the amount of sulfuric acid.

Keywords: aluminum; degreasing; fatty acid methyl ester ethoxylate; termination with propylene oxide; desmutting; anti-staining

M AEL B RS G, o LSRRI YE 25 R 5k BE I FLH . 50k SR K . BRI A,
SRR R I A R S AR BRI (R v v IR B, AT DU L ER 2 B 3R 1) E AR A A DY, (E R & FH
IR faHIMEL, JFHBRRIGVER AL RORAK. TERER I BRih 71 o] 2 38 PRARAR R I F i, kB AR

AR KE (PO) 3t fig 7 R FF i £ 8 351090 (FMEE) EA I T SRR A4 i, Har 78k b & e A0
FEWIRI R, RE0E 5L R E s g, TS B R R B EE T, i R e e R,
ASCE SRR BRI, PL PO $Hi FMEE A3 B 43, FHEI I TX-10 /E AT, £ & 4843 /R # (EDDHA-Na)
YERBIER, DL RAA b Bl e (PAS-80) fE N EE A7, d it IR A2 156 3 SR AL R PEBR v FIC 77« TX-10 R
WS PR AR R IFLAL ST, K AL 2 T B 74 (0 k5 LA K BT AL, Fse B T BRIl h . PAS-80 BERS IR
EAR R R E, 53R T FMEE 1 TX-10 Z WA B EGFI FEVER, (et BRmfs NG5 5 R R m 145
Ak, XthiE R R R E Y. EDDHA-Na W& Pt 2 o= A= KA B0 B0 L BRAOR, T DA 308 & T4
WHMERT, K TR AW, R TIERME SR, &5 ZRmn SmmREneH, REe
TR IEARIR A TSR A SRS . BIK. BRERIbRN T2,

1 SCIE

1.1 HAFIE5E5
EDDHA-Na. PAS-80. PO #}ij FMEE: TNVZ%, LSRG TAERAT; TX-10: TMkg, LEES

WiEEHR: 2022-03-15  fEEIHHA: 2023-01-31
1EEET: BB (1986-) , 5, Wid:, TR, W77 o s el & .
SIAMER: EB. AR bl il 2 R 2 AU A FE SR MG B P (K R (D). B S5 3, 2023, 42 (3): 62-65.
WANG C. Application of low-foaming propylene oxide terminated fatty acid methyl ester ethoxylate to degreasing of aluminum at low

temperature [J]. Electroplating & Finishing, 2023, 42 (3): 62-65.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



2023 % 422 337 LR R L R R T S L L @gﬁfﬁﬁ

SOWABRAR: iy M WLECOE MR AR AR 98%MIR: rArall, Figil— 2l A IR
Awl B B AL BOtREIRHEA R A .

CleanoSpector K [HIvE B4 : & [E SITA; HTKF AB 104: HEFr#—4EFIZ%; Colouris i ZAX: FE X-rite
AT
1.2 R
1.2.1  #@FRA

BT LAk, R, SRR AR LUR R 3 1 505 0 LIRS RSB M S, &H.

FA B V1 48 96 i ORS: 80 mm x 80 mm x 2 mm) , #F )5 F L F R TPRRE GBA my) » RN
IEH 10 min JFEUH, EEEBHETSAPEMN 240 HRRE G N m)
1.2.2  H&EKA

B y5 R S A TN 300 °C I 3 6] 30 min, FF R TS 56 Ak A 5 B AL, BB T /K F 2 min,
B2l R K, BRI .
1.3 PB4
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R 2 AI%0, S HERAEREREmINT A: PO Huy FMEE H&® > TX-10 H&E > PAS-80 H=& >
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Table 1 Results of orthogonal test

o B A _— — D Wi BRI RRY
RIS p (PO H}3% FMEE) / p (TX-10) / p (PAS-80) / p (EDDHA-Na) / 0, 0, .
(gL (gL (gL (gL
1 5 5 3 3 29.23 3.86 0.337
2 5 10 6 6 32.07 5.39 0.285
3 5 15 9 9 34.51 8.77 0.256
4 10 5 6 9 41.61 9.10 0.189
5 10 10 9 3 43.95 451 0.125
6 10 15 3 6 46.20 7.29 0.106
7 15 5 9 6 44.41 6.83 0.088
8 15 10 3 9 47.28 9.57 0.069
9 15 15 6 3 51.83 423 0.013
*2 EXRERESH
Table 2 Range analysis of orthogonal test
i H HZ A [K#% B Fz C [X% D
P 1 31.937 38.417 40.903 41.670
T 1’2{% 2 43.920 41.100 41.837 40.893
¥IE 3 47.840 44.180 44957 41.133
W7 15.903 5.763 0.934 0.777
¥IfE 1 6.01 6.60 6.91 4.20
o ¥E 2 6.97 6.49 6.24 6.50
YIME 3 6.88 6.76 6.70 9.15
2= 0.96 0.27 0.67 495
B 1 0.293 0.205 0.171 0.158
T YA 2 0.140 0.160 0.162 0.160
5 R A
¥IME 3 0.057 0.125 0.156 0.171
W72 0.236 0.080 0.015 0.013
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{ALESERA 7= A T BRI A ) TAE B AR B, A SRk P A S e — Ik, AR AN ] ik S A7 AE
RIS, PUE IR BRI AR, i EDDHA-Na ] VST, AR T3 K TR A 5 .
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EMIERRMERR M, IR BRI B, RS ER— R B ERER, BB, HEEX
IY NTRRLARERL . FEK B SR B ARSI R 1, TE VR AR ST PR I 2 S K VTR 7], B4R X AU SRS W K
Ve t14%, EDDHA-Na BA # A 5 H—CO0—, feff LIVoEE ) 5K & BIAL i, 2ARAAR G E
BCZE  A\TEA, IR 2 M2 B T TAEW T, Rtk EDDHA-Na %48 K 20 B0 1R 47 19 20 BrE 2 3 w4,
EDDHA-Na &R G PSR e i K, PO i FMEE. PAS-80 A1 TX-10 [ &% HE K & Ve ROR 1 5%
M #5AS B 4.
2.1.3 ZBREFEHFT RGN

TERVE L2, BEERMBRMMFEEET, TAEMRMPER AR A%, Wi RER MRS, X
S SRAE IR & G T BR AR DU, BHAH RIGTERO™ E RGBS 1035 Ve s R e o 3 9 i
W ROGTESRRM R, FBEEEMEE NN —E KPR, SRR, MK 2 A%, FMEE Al TX-10 (1 &X)
Y5 S B2 EEIOK cFMEE 23 &8 2 AN B S 1t () R 26, Rt vl IS AR e th 23 BOE ARV, T TX-10
REKs IR AL RNk, S HAT IGES BRI . £ T E 74 PAS-80 Ml 47 EDDHA-Na, ‘B1]
XFHE RCH TRE AN K

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



20234 42253 1 QT I T S TSP = CAbedy

Zi E a5, PO $f 5 FMEE X B 2 5200 £ B 32, PO 13 FMEE Al TX-10 X375 53 B (5 i ek
EDDHA-Na X BrEEKVERE RIS B B . 4R, PO Hui FMEE o] DURERR M TR E 5. TX-10 B
AT DA B R AL PE L, (R AR S WIHTE SRR, I =2 58RI TR b =4 K Rk, (s
VeHE. PAS-80 A BT FRit TAEMSE B 1 TR, Z85EPRMmET ], $EmEbrmi®, BIRIES b
25 . EDDHA-Na Mol RO R KBTI Y. L6558 4 R R SR SCA, #ef PO H
% FMEE. TX-10. PAS-80 fl EDDHA-Na #%f@/fi st v 3 12 1 1 1 1 T EREHISRMF.. N0kt — 0
FL1Z ST C BT 715 R T 56 FH RS B8 6 B e 28R () 5
2.2 BRI SERBREC & 15 A BT 3 5E M RO BRI R

1532 3 I B BRI A SRBREC A 1E T, 7E 30 °C R XA TE R BRIH 3 min. [ VH 7 BA M FH IS F B il 2
SR LU O P AR BR A I SR AR ZE AR 2, A B 2 53 vl 7] %) e e R AT, Ty AR R R A 2R T (1)
AL, 75 30 g/L BRI 5 o/L B, B E MER 9 SRS v B s 30 g/L BRIERES AHIE
BORIRIR SRR 10 g/L i, BRi S MR IE I RIEE B E RS . < EMAERKHENIER, B
B TS SR AN S o DR B B RIS 5 30 /L BT + 10 g/L BilR, 5 P g 30 o/L BRIRIN AH

b, ABCTT BRI & T4 65%.
*®3 SERRHTI ST S (R R A RRIHER

Table 3 Degreasing effectiveness when using the composite degreaser with sulfuric acid

EREEr e TR F &/ (g L) Bl &/ (g L7 RFU
1# 30 0 17.0
24 0 30 29.0
3# 5 30 17.8
a4 10 30 3.7
5# 15 30 1.9
o 20 30 0.7

N

3 45ig

1 EAZ IR L, PO Hii FMEE SN FER BRI, % PO Fii FMEE. TX-10. PAS-80 Al
EDDHA-Na %R &8 3 1 2 0 1 ¢ 1 #HTE I B s R s .

2)  #430 g/L ERBRMAE 10 g/L SRERIE SR, BESLILTE S0 N XM A 2SR, BRiSCR th sk
i FH 30 g/L BRI 4F, BRI FHEFE T 65%, MR 7 XM R A SR S, fFa B is
TRIS W R e H AR
BE M
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