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Inhibitor of Ethylene Glycol in Ice-storage Air Conditioning System

WANG Jin, SHEN Xiao-bin, LIANG Zhi, CHEN Zi-liang, SHEN Yao-yao
(School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: The anticorrosive influences of sodium molybdate and its composite inhibitors on the
corrosion behavior of ethylene glycol solution in ice-storage air conditioning system were
investigated by suing the static weight loss method. The results show that sodium molybdate or
borax alone may exhibit certain inhibitive effect on ethylene glycol solution, however, the required
dose will be too large. When the mass concentration is 600 mg/L, their inhibition rates are 61.6%
and 74. 8% respectively. Furthermore, the composite inhibitors have favorable synergistic effects
which can decrease the amount of inhibitors. For composite inhibitors with the concentration of
600 mg/L,the inhibition rate can reach 80% or more, while the dosage only accounts for 0. 05
percent of the solution. When the ratio of sodium molybdate to borax is 1:4, the best ratio of the

composite inhibitors comes and the inhibition efficiency could reach 90.2% .
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Fig.3 Comparison between ethylene glycol evolved in the

system and clean ethylene glycol
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Tab.1 Analysis result of brown precipitate in ethylene
glycol solution
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Fig.4 Anodic corrosion inhibition polarization graph
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Fig.5 Effect of single dosage of sodium molybdate

on the inhibition efficiency of ethylene glycol
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Fig.6 Effect of single dosage of borax on the
inhibition efficiency of ethylene glycol

3.2 $AEASNANEIRD EEEMAIMEMSINER

] % BHR BN -5 D B B R R 600 mg/ L. 4%
M FrBOMEARR AN S IMRD B vk 2 il 12 1,
1:2,1:3,1:4,4:1,3:1,2:1EHEFSEM
AT ML E:, 5 600 mg/L A SH R 4 AN
600 mg/L HAARIAD ) 5 SR FEA T4 L.

d & 7 BE T LA W BB 1 22 h ) 2% b v
AEPA W =, 600 mg/L i Bk J i & e 2 eh 3] 2 okt
IR R oo TR %) B T T ) A B e )
e, 3 H R I 7E 80% LA b Y4 hn A A R
FRAINED I L (E R 1 ¢ 4 i iR E 3] T 90.2%
A SIS Y B EE
3.3 thEWVIESR

TEG MR P SRR AN 5 4R & A ROV B T
95 -
90 + 36.9 88.2
85
80 +
75 b o
70 +
65
60 +

55 +
50

90.2

84.7 85.9 84.9 83.7

R /%

01 1.0 1.2 1.3 14 1.1 41 31 21
FHIRAN TR B < WD o ok B
B 7 BRERE 600 mg/L EREMFAISE L E =R
HIRE
Fig.7 Histogram of inhibition efficiency of complex
corrosion inhibitors with different ratio of

ingredients in total concentration of 600 mg/L

FE LAY Fe — MoO, — Fe, O Y 3 11 Bl AL . 98
1117 s BRI+ 0 577 A5 — LBl AL 72 I Py
JREBENERTT » B Jm ATy A L LA 2 SO T [R] B A7
T BRI R 22 §oh 70 A <5 i 28 T P AR 1143 U 2 MR e e
MR BB b 1 P B J 2 T A 2 BEL AR T
Tl A 5 1] 45 8 BL A 9B B 5 O ELIRR R 1) A7 14
A7 ) T SRR TR AR 4 R B R A R R
R 4 JE ok 2 SR B ) ) G A

TR R

a. BAUAER R AN R BRI D X 2, R A AR L
BHMAVER A R AR SO0 T SR AN
(A2 il R AR T 1

b. FHER N AN VE Ry £ B W 5% T A A7 A
A2 T R TR A8 o [ st 458 o sl T o /0 2 ok 390 %) P o
PN A A 1 T S R A Y 0. 05 % I, 28 ik R ]
iKF]90. 2% . 38 33 A 5250 15 3] 1) 41 1R 4 5 i RD i
RAERCE R 10 4.

SE Lk

(1] WA, A EA, L . B R R 5KE RS AL
WHERMCRLT]. BT R 2254, 2002, 24 (2)
113 -117.

(2] A&, Bhe, £, 55, 2 ZREAE e R g i g ik S
B s LT ] e 52514, 2012,12(2) : 77 - 80.

(3] XUEEE, X BRIGEZR 45 . 2 RV W i 4 il 5910
b REIF ST LT . AL T, 2009, 38(6) : 921 — 923.
(4]  FEim. AL A0 T CM. Jb ot A2 Toll it

*1,2012.

(6] ERPIEALHKAHREMFNLT]. Tk Kb 3,
1991.,11(3) .8 - 11.

(6] RG5E0. 3860, B 2 BB ACHT G2 b 300 (9 F 55 IR 1 Jre
BT 8 5P, 2007,28(3) : 147 - 150.

(7] BRIRT. Z0RIr & 50 M. Jb 5t 2k Toll H it
*1,2012.

(8] o, &tHE, MU, 55 Sim i 4> 2 & J& Jr )
[T 4 g phdas il . 2009,23(2) . 24 — 26.

[9] McCoy J W. The chemical treatment of cooling water
[M].New York:Chemical Publishing Co Inc,1974.

(i B



