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EXTRACTION OF CORROSION IHIBITOR FORM PLANT AND
APPRAISE OF INHIBITION EFFICIENCY BY GRAY SYSTEM
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Abstract: A new type of environmental-friendly corrosion inhibitor for carbon steel is prepared by extrac-
ting corrosion inhibitor from orange husk by using Soxhlet extractor. The inhibition efficiency of the inhibi-
tors is investigated by measuring weight loss of the steel. The results show that the inhibition efficiency of
the inhibitor of 0. 5% is the best for 2% HCI solution at 35°C . Here the synergistic action of the inhibitors
and sexa-methyl-tetra-amine is also investigated. The result shows that the synergy of the two compounds
is so intensive to enable the corrosion inhibition efficiency higher than 90% . The corrosion current densi-
ties and corrosion potential for steel in HCI acid solution are measured. By the Tafel polarization curve , we
can conclude that it§ anionic inhibitor. The fitting of adsorption isotherm of Frumkin show that its molecules
are absorbed on steel surface by single layer with repelling action between the adorpted molecules The re-

sults also show that the gray model GM(1,1) may be used to percast the peformance of the inhibitors.

Vol. 19 No.2
Mar. 2007

Keywords: acid corrosion inhibitor ; orange hull ; gray system forecast

JE R T A4S P EZBOAE R, B, R
P BEEEF AN S HEE R A BEKN LS
~4. 0% . G —Fb 24 LUIE 24 M99 B AR SUFF 1 T35
35 (v ) HP g T LABS L B G o B A2 ) R R )
VETE TP /KAEE A il RARSHITFR UK AL T 32l 2 5
T 25 f K B A R JE o 5 Bl 7 (R R A 4 B R B
YER. IE4ER  BEE AP AR RN MR A AT R 8 &

s H 31 :2005-11-22 W7 ;2006-05-09 & Hc R

YEEFI A X6 (1962 - ) , %o, FEBEIE £, B8R , NS ADBHI 5 Bl
R TIET

Tel ;0773 -2822859 E - mail ; Lisa4. 6@ 163. com

SBARHITEA X SR 10 B I A FRL A L8R Y T BT EOR A
W T e 3o BRI AN BB AR P BB OR 20 5% i 30 B AR SR 82
TR & R TT 1A AR R B YRR AR B,
5%, ZETE AT BTG R A, B A
mER .

IR ORGSR E 2 E AR BAAR M, —BTFUK
ARG R TR | DSR4 ] O BEE. SR e A
20 fit22 50 4EARLASK , BARE RSB R R J& , (55 KBt
FAREE MR R 2205, R B B4 S LB FI AR
ISR @[] R A T B T B AR, T An e 1R
GEHER RN R A NS SES SRR TR, AR
PRARES.

ASONE BZ H SR o (LA R CPY 3R ) #5477 42



138 B ES B PEAR

H19%

BB EE T RIS ORI R UM R BB AR LB , 52
FUREZGUR) GM( 1. 1) Xof 5 Fie 49y B 52 1t 59) 9 2% ok S8 R
37 PR FIB.

1 LWTE

L1 EZRH s

BEE (T ) /N BP0 e (AR, T MBS 7 (LB A ED)
ERBR(CP kT e ) s ZBE (AR, N T AR 4L T
T7) s BRAR (AR, 3 o BT B 53 F ) . CHI660A. B 4k T AEuh
(L REMERA )  ZH P AT AEA N A3 BRI, JLA%
446 mm x25 mm x 1.5 mm,S,, =1486 mm’.
L2 LWHE
L2.1 BA P S ma ey B KSR SRR T, 5
T B FRERRZY 30 g, B AR IRIRIAR P, PR 52 - R1R
7K =1:3 By LB, A ZEIEK , AR ER 6h, E s il , iR
TR, P LU BZ 81K = 103 B LB AZEIRK , FRR SR B,
B IFPIR IS, B R 45 , BRAS- 2R (CP) .
1.2.2 S RN F % ALENE CP EMBEM
TR EY. ERARMT

RN T2 7K BE— P BR VE— 18 7K Ve — L= BR T
VKB RT AR KR — BRUE IR IR R 4 /it
— KB PR AR — TR T >R E.

BT RITEE MR VA E S .

V=TtV gm - b) (1)
KW, AR RE () s W, AEE R Bk (g) ;S
A RBERER P HRER (m) ;¢ HF e E (h).

V, -V,
n= "V L % 100% (2)
0

R Vo ARG AIET R 5 FEBR VTR P 0 S8 I R B (g
m’ - h) VI T S, A R ER VR R Y T sk
(g/m” - h).

2 BREHR

2.1 BERR B & MR R0

B 1 ATLUE - B BRUE IR R B O TH iR, B O B ot
BBENIR , CP I RIS AR AW A, MR IR 10% )5, &
T3S R T R (B SR R R AR RN, (BB FR YR
3N, Rk AR BOR R , B R X UL IR R R
/IR BE TS Bl A B M R R BARE S R IRE T )
FMESR.
2.2 FE A 1B X R B R R

B [ 2 W LA H - B G ok ) 9 S J o e E 1 %
T B AR AR AN K. S T B 12 G 30 RE TS 24 Pk [ 92 PR
R BJE R R IR T M B MR AR E R, S %R
FUA REAEARA B 18] P .
2.3 BEIRE X R MBI E KR

M3 AT LA Y -G R iR T HR TR
HARRK.

o\"_100 60
>

2 c
S 80f 1%0
fre e S
5 1405,
c 60} -
o 9
= 130 ©
Q —
< 40+ .5
= 120 %
S £
g 20+t 10 §
<3

[$]

A . a > . . 0
2.5 5 75 10 125 15 17.5
concentration of HCI, %

o

Fig. 1 Corrosion inhibition efficiency and corrosion rate of carbon

steel in HCI solutions in presence of 0. 30% CP
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Fig. 4 Effect of concentrations of CP on corrosion inhibition

efficiency and corrosion rate of carbon steel in 7. 1% HCI solution

Table 1 The synergistic action of two compounds
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1: 2 18 2
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Fig. 5 Tafel polarization curve in absence and presence of CP
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Table 2 W and A of blank and 0. 3% CP( carbon steel )

system W ,kJ/mol A
7.1% HCl 56. 672 4,541 x10Y
7.1%HC1 +0. 3% CP 76. 676 1.417 x 10"

Table 3 Forecast and analysis of gray
system for different concentration of CP

concentration of
0.2 0.3 0.4 0.5 0.6 0.7
corrosion inhibition , %

0.730 0.790 0.828 0.852 \ \
0.741 0.779 0.819 0.861 0.905 0.952
-0.011 0.011 0.009 -0.009

error, % -1.49 1.44 1.05 -1.00

XHYRTEE I C = 0.1148,P = 1.0000.

data of observation,q
predicted data,q
residual error
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Table 4 Forecast and analysis of
gray system for different acidity

concentration 4 6 8 10 12 14 16
0.8872 0.7746 0.6624 0.4550 0.3698  \

0.9176 0.7438 0.6029 0.4888 0.3962 0.321 0.260
residual error -0.0303 0.0309 0.0594 -0.0337 -0.0264

error, % -3.4201 3.9823 8.9687 -7.4109 -7.1427

XY FBEEL KA € =0. 1802, p = 1. 0000,

data of observation,n
predicted data ,m

Table 5 Forecast and analysis of
gray system for different temperature

temperature, C , 35 40 45 50 55 60 65
data of observation,n ~ 0.8872 0.8592 0.8065 0.7727 0.7642 \ \
predicted data,n 0.8861 0.8505 0.8165 0.7837 0.7542 0.722 0.693
residual error 0.0011 0.0086 -0.0100 -0.0110 0.0118

error, % 0.1248 1.0018 -1.2337 -1.4260 1.5493

XS RGBT € =0.1954,p = 1. 0000,

Table 6 Forecast and analysis of
gray system for different time

time, h 4.0 4.7 5.3 6.0 6.7 7.3 8

0.7860 0.7944 0.820 0.810 0.786 \ \
0.7960 0.7961 0.7963 0.7965 0.7966 0.797 0.797
residual error -0.1000 -0.0017 0.0230 -0.0010 -0.103

error, % -1.2679 -0.2142 2.8034 -0.1237 -1.3119

data of observation,n
predicted data,m

XY RBEEL KA C =0. 8680, p = 0. 4000,
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