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Research on the Preparation and Properties of an Eco-Friendly Glass Cleanser
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Abstract: In view of the increasingly stringent environmental requirements, a new type of eco-friendly glass
cleanser has been developed. The optimal combination of formula has been obtained as follows: NaOH 2.0 wt%,
SDS 0.3 wt%, FAMES 0.3 wt%, APG 0.3 wt%, ethanol 7.5 wt%, ethylene glycol 7.5 wt%, sodium citrate 0.2 wt%,
triethanolamine 0.2 wt%, and EDTA disodium 0.5 wt%. The cleaning process has been optimized and repeated cleaning
experiments have been carried out on this basis. The biodegradability of the glass cleanser has been investigated by
measuring the COD content of the test solution based on shaking-bottle incubating tests. The results show that the
cleaning efficiency proves to be the highest when the glass specimens are supersonically rinsed for 4 min at 25 “C ,with
its removal rate being 99.46% and light transmittance being 88.05%. After seven times of of repeated cleaning, the
removal rate is as high as 98.99%; and 28 days later, COD of the test solution content has decreased by 95.99%, thus
verifying the good biodegradability of the new type of glass cleanser.
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s A B C D  NaOH ZEphi] &5
1 01 02 03 150 20 0.4 0.5
2 01 03 04 250 20 0.4 0.5
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4 02 02 04 350 20 0.4 0.5
5 02 03 05 150 20 0.4 0.5
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Table 3 Performance test results of the glass cleaner
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Fig. 1 Influence of cleaning time on cleaning effects
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Fig. 2 Influence of cleaning temperature on cleaning effects
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Fig. 3 Results of repeated cleaning experiments

M 3 ATLATSH, S NE0E 7 IRLUG , AL
JIE ] B TE DRSS SR B AT RIS ek RE, XS
IR L BR AT 5 1% 98.99% , T e A BB R THI v 45,
BCHRAF, K 78.10%. AT UL, JITil £ i3 v
A S VEVEVERE R AT, DRI AT DAAS A8 R AL I R 5
A8 Tt DA ST e e R RS B, ARG RE DA
S M RBL BBV Ve
3.5 EWppEfE M EE K

X I R R A= O R A 1 e e
Bk M AR

SE R JH A 430 PR 5



54 o, %

— PP ER R BB R Ao SR REIE ST 75

1) B 100 g fEFd +, 4T 1 000 mL 19 {3k 7K
W SRR UIVE 2 hy FIHLEACGT I DTIE SR T,
JE5E L EPIN 200 mL BRI, HARIVE R & REYT
W, &

2) £ 3 000 mL @ REEMH, I A KK
2 000 mL Ji 43 B0 5% T VER TAER, IR A
10 mL _FiR & iAW 97

3) LTI E . FH GB11914—1989 (/K Jf 1b2#
THARME FAK R ) U R I Y CoD
( chemical oxygen demand ) ¥, FriSgs i 4,

5000

4000

3000

2 000

CODTEWE/ (mg - 1Y)

1 L L
0 4 8 12 16 20 24 28

HiF ] /d
4 i COD RERET ML

Fig. 4 Variation curves of COD concentration
in the test solution

i 4 w1, 7EIKE ], aih COD Ry i
W T T 95.99 %, BERIAS S C i Y 3 35 e )
BAT RAFHY VIR IERE o

4 iR

1) R EA R, e T A YRR AR 0 R S
PER, R IEAS LI T HAARRC L, 5 AR
JE RN AR 2.0%, T T RE AL ER A
0.3%, NgWilRH BREEEREN 0.3%, + b LA AT
0.3%, FFEERREN 0.2%, =M 02%, £ MUz
R — 4N 0.5%.

2) XFRCE B BE R T TR, TS
5K PRIV ICUTNE . MR E |
TSR TR 4 min J5, TSIRMZBREIT 99%; HiE
JEE XTI VAR 2 BR AR S AN, 24 Ve T S R
15~30 CH}, HARU M55 2B A AR
KA, PRI REIE N 2 251 T A 0k s EEAIH IR 7 Ik
PUR, WEVERIXE IR Y BR324 5535 98.99%, AL
HEZERMERER L, REHE.

3) LEA G ERIE VR E] I B X T IR 2 B R A
BB NRINRE M, e AW . S 0T DERT ]
4 min, FAGETEVEIREE b 25 C; TEILEMET,

15 35 1 25 5 R AT Ik 99.46%, B B 1035 O K ] ik
88.05%.

4) XPI R P A PR R RESE IR A5 R, 7
B M R, 3 COD i ot i vk B B Al
W, ZTRET 95.99%, RIS BI UER HA R4
MR fEPERE, AR )y .

S 3T

(11 A . RPN 2K GG, 8 — 1) B,
2008(7): 43-49.

XU Meijun. Classification and Use of World Glass:
Serial One[J]. Glass, 2008(7): 43-49.

(2] Efd, ¥ 32, FICH . wEAR TR T

R M]. dbEt: Ak Tl AL, 2003
293-299.
WANG Shenmin, LIU Ying, JIANG Wenyong.
Detergent Formulation Design, Preparation Process and
Formulation Examples[M]. Beijing: Chemical Industry
Press, 2003: 293-299.

3] BRI, X ¥, XIEEE . T BEEA: R« By
il )5 M]. dEat: feze Tk it 2010: 1-31.
GU Daming, LIU Hui, LIU Lili. Industrial Detergents:
ExampleseFormulationsePreparation Methods[M].
Beijing: Chemical Industry Press, 2010: 1-31.

[4] DEY T, NAUGHTON D. Cleaning and Anti-Reflective
(AR) Hydrophobic Coating of Glass Surface: A Review
from Materials Science Perspective[J]. Journal of Sol-Gel
Science and Technology, 2016, 77(1): 1-27.

[5] KERN W. Handbook of Semiconductor Wafer Cleaning
Technology: Science Technology and Applications[M].
Park Ridge: Noyes Publications, 1993: 233-263.

[6] YAMAMOTO T, OKUBO M, IMAI N, et al.
Improvement on Hydrophilic and Hydrophobic Properties
of Glass Surface Treated by Nonthermal Plasma Induced
by Silent Corona Discharge[J]. Plasma Chemistry and
Plasma Processing, 2004, 24(1): 1-12.

[7] AEGERTER M A, MENNIG M. Sol-Gel Technologies
for Glass Producers and Users[M]. New York: Kluwer
Academic Publishers, 2004: 19-22.

[8] WENG T S, TSAI C H. Laser-Induced Backside Wet
Cleaning Technique for Glass Substrates[J]. Applied
Physics A, 2014, 116(2): 597-604.

91 & W, Bk AE, el . A iy R AL By
Lo [0, MR AP R AR, 2011, 25(4): 91-94.
CHANG Hao, CHEN Zhu, NIE Libo. Comparison
Between Quartz Crystal Surface Treatments[J]. Journal of
Hunan University of Technology, 2011, 25(4): 91-94.

[10] FaEmE, 4= &, INEME, 55 BB is ve R ao
Wil (0], dbst Dok Rse2dk, 1997, 23(3): 124-127.



76 Wom Tk ok % % M 2017 4E
YU Zhihui, LI Jing, SUN Zhixin, et al. Development 2012: 46, 51-73.
of a New Type of Glass Cleaning Agent[J]. Journal of [16] ™% Tk B & <. B B3 BE 7. QB/T 4086—
Beijing Polytechnic University, 1997, 23(3): 124-127. 2010[S]. Ik AT HEE Tl B ARAE, 2011: 1-2.

[13

[14

]

]

—_

M, EEMSE, WEH, % RO RIEERE A
BIBIFR] (9], R S AL Tl 2 Be o4l ( HARBE AR,
2003, 17(4): 45-47.

ZHONG lJinmao, TANG Xinghua, LING Xuemei, et
al. Development of Environmentally-Friendly Detergent
for Glass[J]. Journal of Nanchang Institute of Aeronautical
Technology ( Natural Science ) , 2003, 17(4): 45-47.
L PRSI R R ODS T BRI B M

ARG M. JEat: H - Tolk ik, 1999: 73—
76.
XIE Fei, Chinese Cleaning Industry as a Whole

Eliminating ODS Cleaning Agent Policy and the
Compilation of Alternative Technologies[M]. Beijing:
Electronic Industry Press, 1999: 73-76.

PO . BB R M. JEaT: feeE Tl
WAL, 2002: 1-4, 74-76.

LI Dongguang. Detergent Cosmetics Raw Materials
Handbook[M]. Beijing: Chemical Industry Press,

2002: 1-4, 74-76.

WEW, wE, RS, Tk BRI S T2 [M]
Jbmt: RS Tl R, 2008: 20-21.

XU Baocai, HAN Fu, ZHOU Yawen. Industrial

Detergent Formulas and Process[M]. Beijing: Chemical
Industry Press, 2008: 20-21.

X = PR R e JFORL e T e L [M]. 2 R .
dbat: AkETol AL, 2012: 46, 51-73.

LIU Yun. Detergent: Principle * Raw Material * Process ¢
Formula[M]. 2nd ed. Beijing: Chemical Industry Press,

[18

[19

—

—_

—

China Light Industry Council. Glass Cleansers: QB/T
4086—2010[S]. Beijing: China Light Industry Press,
2011: 1-2.

PR, kA, FEI9E07, 4. —FEMRELLSA TR

FRIR DR K AERERFSE (], WUEHES, 2011, 27(6): 9-12,
40.
LIU Zhenfa, ZHANG Lihui, YAN Meifang,

et al. Preparation and Performance Research of an
Environmentally Friendly Chemical Cleaning Agent[J].
Cleaning World, 2011, 27 (6): 9-12, 40.

JRI N, BRARH, AL, 55 . REEE G HDE AR
PRI Ve ABFE (0], P08 501, 2013, 32(6):
31-35.

ZHOU lJianhui, CHEN Yuming, ZHOU Yucheng, et
al. Study and Preparation of Environmentally-Friendly
Water-Based Ultrasonic Cleaning Agent for Aluminum-—
Magnesium Alloys[J]. Electroplating & Finishing,
2013, 32(6): 31-35.
[l RS R A S . K
. GB/T11914—1989[S]. db5t:
1989: 1-4.

National Environmental Protection Agency. Water

e U RO TR
A M R

Quality-Determination of the Chemical Oxygen
Demand-Dichromate Method: GB/T 11914—1989][S].
Beijing: Standards Press of China, 1989: 1-4.

(FriEspit. BLA4E)



