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Corrosion Inhibition of Steel by Addition of Birch Sap in Chloride Solution

Tae-Jun Park!, Ki Ae Kin?, Ji Yi Lee’, and HeelJin Jangs"r

'Department of Advanced Materials Engineering, Chosun University,

309 Pilmundaero, Dong-gu, Gwangju 61452, Republic of Korea
’Department of Environmental Science and Engineering, Ewha Womans Universigy,
52 Ewhayeodae-gil, Seodaemun-gu, Seoul 03760, Republic of Korea
*Department of Materials Science and Engineering, Chosun University,

309 Pilmundaero, Dong-gu, Gwangju 61452, Republic of Korea

(Received August 27, 2018; Revised October 05, 2018; Accepted October 05, 2018)

The effects of birch sap, a possible natural corrosion inhibitor, on the corrosion behavior of steel
in chloride solution were investigated. The corrosion rate was significantly reduced by the addition
of 1~5 mL of birch sap to 500 mL of 3wt% NaCl or 3wt% CaCl, solution. A remarkable increase
in the pitting potential in NaCl solution was observed by the addition of birch sap although it was
almost constant in CaCl, solution. The corrosion rate of steel in both NaCl and CaCl, birch sap solution
without addition of water was higher compared to that of aqueous solution without birch sap as the
pH of the birch sap was 4.0. The presence of organic compounds like, fructose, galactose, glucose,
and palmitic acid in the birch sap are thought to be adsorbed effectively on the metal surface, which
provided corrosion protection. However, the inorganic elements including Na, Ca, K, Mg, Mn, S, etc.
present in the birch sap exhibited no role in corrosion inhibition.
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Table 1 Chemical composition of SPCC steel

Element C Mn P S Fe
Content (wt%) <0.15 <0.60 <0.050 <0.050 Balance
=3z Qiek [3—11]. 21 ghell X3S flste] A AsE 3. ZAu} 2 &k
A AAAZ AMESh= AT FAE L Stk 1 =2 4
sh= &I =& HbskAY [12], SHERIES] FE2E5 Fig. 1 & 3wt% QSPHEF & A2y FHs 3
H7Fet QAF G elA] A7Fe] FA AFE X A 72 Zhekel| whE HAFE] A4S vERH Aotk 275k
55 A7) 23t lvhes A7 A3t ol [13]. U TR AYE spGlormE FAAENY o
B Ao Hod Egoln] BBl 974 g8l 200 mV o] v H9] FlelA = 5 Eel &3]
o] H-2] A G Q1S Flo 7 thEE A = =48] 712717k vl A vERd Ao ® BRIt Fols
S AIEA AdA Hrlete] HA A7 a9E AN} A7VsE glo M o] Ba&r= ) = pA/em® Z A
Aok Fo} ol Hrigko] 1 mL ¢l A5 AlQstus P44
el vtz F2lo] WAste] AFd =7t $43] F7Fskad
0 A3 b o, el 500 mL o YIHEFS Wrke Gl 5
B 71k glo] At F-2o] skt A 9lE —0.3
FAEE S-S 98l w49 B9 AES TSIt ~ —=0.7 Vscg 7F&o.2 78] ghapol whe} 2po] 7t QIS
e gL 3wt% FIIUEFNaCl) T dsdEs o), FHE 7o R & &N BAAL = TS Hrtst

=

(CaCly) &< 500 mL o] A= 4222 0.5 mL, 1 mL,
3 mL, 5 mL 7}sA v A= $2ef 500 mL o] NaCl
15 g & H7ksto] Alzstlon, @7]sh4] o2 ez 4
g3tk -4 AELE EL610 $7390% 715l A A
A ARG AlERE AT §hA7 3 (SPCC/S/B, KS D
3512 TS ) O sk9lomn, 1 ¥ SiC AvpA =
2000 grit 7H4] Awv}slich. SPCC 23] A2 Table
13 2o 4L IF 2HA(|E SE E7)olal B4
= g ehpE] (7]E BE 7)) ol

B Al 98] s Aesdaow st xsidEd
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e 3 A= Ar)shel e ARgskait el
2] (Open Circuit Potential, OCP) EUE® AJ7F- 1800s
2 393, OCPZHE 0.3 V @2 #9oA A &ate]
SmV/s £E2 A& AsA7IHA AFE 543 A8
AFZ dojz = 4 (polarization curve) ZHE F2]
Z19] (corrosion potential, Ecor) & F21$ 5 (corrosion
rate, icon) B ZAHITE
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Fig. 1 Potentiodynamic polarization curves of SPCC/C/B steel
in 3wt% NaCl aquesous or birch sap solutions.
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Fig. 2 Corrosion rate of steel in 3wt% NaCl solutions as a
function of birch sap content.
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Fig. 3 Corrosion Potential of steel in 3wt% NaCl solutions
as a function of birch sap content.
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Fig. 4 Pitting potential of steel in 3wt% NaCl solutions as
function of birch sap content.
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Fig. 5 Potentiodynamic polarization curves of SPCC/C/B steel
in 3wt% CaCl, aqueous or birch sap solution.
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Fig. 6 Corrosion rate of steel in 3wt% CaCl, solutions as a
function of birch sap content.
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Fig. 7 Corrosion potential of steel in 3wt% CaCl, solutions
as a function of birch sap content.
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Fig. 8 Pitting potential of steel in 3wt% CaCl, solutsions as
a function of birch sap content.
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Table 2 pH of test solutions
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Fig. 9 Abundance of organic compounds before and after
corrosion test.
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Fig. 10 Concntration of inorganic contents before and after
corrosion test.
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2 AL AL & QL AAE 23 f7lE=0] FA oA
a7t st fr)skEEe] Eeoll SalEW Ak A
xdel F235HHA Fe (OH)2, Fe(OH)3 9] 3738 £31
sto] 2l S8 FAAZIvkaL st} [15]. whebA S
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