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Abstract: The main functional groups of Phyllostachys sulphurea ( Carr. ) Riviere leaves extract ( PSLE) were characterized by
Fourier transform infrared (FT-IR) spectroscopy. The inhibition effect of PSLE on the cold-rolled steel (CRS) in 1.0 mol/L HCI
solution at 20 C was studied by methods of weight loss, potentiodynamic polarization curves, electrochemical impedance
spectroscopy ( EIS) and atomic force microscopy( AFM ). Meanwhile, the inhibitive mechanism was proposed from the adsorption
viewpoint. The results show that PSLE is a good corrosion inhibitor, and maximum inhibition efficiency is up to 94.2 % at
concentration 100 mg/L. PSLE exhibits its inhibitive performance via adsorption of functional groups containing N and O atoms on
steel surface, and the adsorption of PSLE on CRS surface obeys Langmuir adsorption isotherm. Polarization curves reveal that
PSLE behaves as a mixed-type corrosion inhibitor. EIS spectra exhibit one capacitive loop and charge transfer resistance value
increases with the increase of inhibitor mass concentration(¢). AFM results reveal that PSLE can be adsorbed on steel surface to
form a dense protective film.
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Table 1 Polarization parameters for the corrosion of CRS in 1.0 mol/L HCI containing PSLE at 20 °C
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Fig.4 Straight line of ¢/6-c at 20 °C
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containing PSLE at 20 °C
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Table 2 EIS parameters for the corrosion of CRS in 1.0 mol/L HCI containing PSLE at 20 °C
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3 458

3.1 SR A ARG R B0 B IR, I A v AR B A By AR i A A T AR G2 kR < A i R IR
(PSLE) ,FT-IR W] PSLE Jy & A H M B BEH (O—H , N—H C=C ,C=0 ,C—N Fl C—0) Z&I7 ¥ Fidk
PR R B ALY . PSLE X ¥ ALAITE 1.0 mol/L HCI ¥ W h BAT R4 i G2 il A T, W A 100 mg/LL
W, ZE il 53k 94.2 % , B T WA BN FH AT 5t PSLE (3 i & O (N B4 35 AT 7 4 3 1 & A T A = A=
Gerh A, HW M AT & Langmuir W% (57 o

3.2 PSLE Wil T 4975 £k R 0 9 BH WA B2 R, DA R 5 4 ) 28 2 ok ), 2% 4 AL B A < LA B o
S EIS 5 B B — R PO SIUREAE , 2 W5 B4 6 ok 3 B2y W i % 3 42 1 5 158 2 ok 790 94k B %0 1A, L R 5 T )
BEL T AFL A2 35 189 O 5 PSLE 18 B v AL A9 3 ThD RS 1 (R 4 JBE, DT AR B 3t 00 o) 07 v L0 68 12 b S ot
AFM W] PSLE 754 3% 11 W FEIE 1801 B0 A 2 ik 77 1 /=

gt B B Ak K R AL B R L P S R4 PARSTAT2273 # 4k 5 T4k 3k 3 47 AL 34X,
a8

[1]LIX H,MU G N. Tween—40 as corrosion inhibitor for cold rolled steel in sulphuric acid : Weight loss study , electrochemical characterization , and
AFM[J]. Applied Surface Science,2005,252:1254-1265.

[2]RAJIA P B ,SETHURAMAN M G. Natural products as corrosion inhibitor for metals in corrosive media—A review[ J]. Materials Letters,2008 |

62:113-116.

W, A RN R F AR TR M R sE [ T]. Ak 4k 2% 5 Tl ,2005,25(4) :100-104.

PEZ BB RO, A5 AR AR AR R oG R R 5 11 2 Dl 18 B L AP S A9 [ T AR k2% 5 Tl , 2004 ,24 (2) :20-24.

XS A5 i, 2 1] 21, A5 L, A5 TR I A I B B 7E R R P e A G SR ke B SE [ D] AR k2R S Tl ,2009,29 (3% ) 1117 -120.

il S AR AR IR I T R HOR AT RERR [T ] H B AR el , 2007 (3) :22-24.

TR, 2R 20, 14 P RRAT A i 2 O 7 R 1 A 5 v X8 SLAR B R Ve R LD ] i ok 5 Bl 71,2009 ,30(8 ) :548-550.

TRk BRI B AT AR IO 0 A2 1 o3 B FER AR oE itk e [ T e e b K 2% 24 41,2007 ,34 (3 ) :328 -333.

JABDEL-GABER A M,KHALII N, ABOU EL-FETOU A. The dissolution mechanism of steel in inorganic acids[ J]. Anti-Corrosion Methods and

Materials 2003 ,50 (6 ) :442-447.

[ 10 ] SEKINE I, HIRAKAWA Y. Effect of 1-hydroxyethlidene-1, 1 -diphosphonic acid on the corrosion of $341 steel in 0.3 % sodium chloride solu-
tion[ J]. Corrosion , 1986 ,42(5) :272-277.

(1] 2. bl A SR B [ M. 2 . bt Ak 2% Tl AL, 2004 :235.

[12]PRIYA A R S,MURALIDHARAM V S,SUBRAMANIA A. Development of novel acidizing inhibitors for carbon steel corrosion in 15 % boiling
hydrochloric acid[ J]. Corrosion 2008 ,64 :541-552.

(3]
[4]
(5]
(6]
[7]
[8]
[9



