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ABSTRACT

This investigation was made to evaluate the corrosion inhibiting effects of urotropine for mild steel

in HCL

1) Formaldehyde produced by the decompasition of urotropine also showed positive inhibiting effects,
2) In the presence of the ions, such as Cu*, Cu**,

Fei++

80,5, S05, NO,, NO,7, Cr,0,% the

inhibiting capacity of the urotropine was decreased. Alkali and alkaline-earth metal tons had no

effects but the halogen ions improved it.

3) From measurements of polarization curves, it was assumed that the anode reaction was more

retarded by the urotropine and the halogen.
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Fig, 2, Effect of vrotropine {a) and form-
aldehyde (b) Conc, on inhibifor eff,
5% HCL 60°C, 2hrs

TABLE ). EFFECT OF METALLIC IONS ON INHIBITOR EFF.
2mM UROTROPINE, 5% HCl, &0°C, 2Zhrs
Salts Conc. mM 1. E.

10 68.9

Cucl, 100 e

10 70.3

CuC! 100 i

2

FoCl; 100 Fos

10 84.8

Zncl, 100 85.9

10 88.0

Cacl, 100 85.3

MgCl, 133 gg'.g
TABLE 2. EFFECT OF AMJONS INHIBITOR EFF.
2mM UROTROPINE, 595 HCl, 60°C, 2hrs

anions Cone. mM l. E

- 10 83.6

CN 100 90.6

_ 10 88.5

CNs 100 59,8

s 10 83.7

PO, 100 83.3

= 10 85.4

8.0: 100 87.5

S0, , 80,5, NO,~ 10 —_

NQ,™, ClO;", Cr, 05,
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TABLE 3. EFFECT OF ACID AND INHIBITOR CONC.
ON CORROSION RATE (mg/em®/hr)

&0°C, 2HRS.
oo v
N rate ™, 2 5 10 20
acid\ \
195 HCI 1.2 1.0 0.7 0.6
5% » 1.3 1.0 0.7 0.6
10% » 2.1 1.4 1.0 0.9
5% H,80; 1.5 1.3 1.0 0.9
109% » 1.6 1.5 2.6 2.9
20% 1.7 1.5 1.4 2.0

LB Bk Mol s HaM BHss
o}, scaleBrEs MRS fkFR 2z 22 EBEdA #
Hel #Hks #HA Frsiglch, —fERiez #HEpe
R Al A g B AR AL & e
d SO° & F24q B ubsl Zo] MFES KETA
713 sl¢}. N. Hackerman & Be~ v} I° 7+ RES BY
A -9 REE MRt Wk ¥ & halogen
2 HEs] 2 £R I>Be>CI>F o e s HREMEsT
Ao urotropine 3} [~ 3 #HEJA BoHFezs
96~97%9 MRS vebi g 4 F vk

Vol. 13, No.2, 1969

139

TABLE 4. INHIBIFOR EFF OF HALIDE
HALIDE C 20mM, 209 H,SO, 60°C, 2hrs

halide NaF NaCl NaSr Na

LE 2.7 41.2 9.6 G7.3

TABLE 5. EFFECT OF (ODIDE CONC. ON INRIBITOR EFF
5% HCI 60°C, 2hrs.

Hal Cone. mM 10 20 50 100

I.E 89.5 90.0 91.5 92,2

TABIE 6. EFFECT OF IODIE AND UROTROPINE CONC.
ON INHIBITOR EFF. 5% HCI, 60°C, 2hrs.

mMMal
LE™N 10 20 50 100
mMy \
2 95.2 95.4 95.6  95.8
5 95. 4 95.7 96.0  96.4
10 95.8 96.2 96.5 96.9
20 96.6 96.4 97.0 972
SR

urotropine & + — FREje. 2 £ S Ao
EX ReRee] GRS B F2 9208 formalde-
hyde & +&e FESA B —Ee A 48
2= LR(AREEERN D ARBUTHIS &
T EMez BTz R Fo)o g2}A urotro-
pine & 23 E3ln 9lch, halide & Hhge et

mV ' 10mM omM  EFEAN
—300¢ /
~400F —
— e :,/'

<= -

—s00r TR~ <<
T~ I e~
'\‘:\. .
~600[~ \'::§
—700&
1 ! F R ! ! 1

fig 3. polorization curves by addlition of
vrotropine 5% HCI, 23°C vs 5.C.E
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Fig 4. polerzation Curves by addition of
formoldehyde 525 WCI, 23°C vs S.C.E
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Fig 5. polarizotion Curves by additien of
iodide 2mM. uretropine 595 HCI
23°C va S.C.E

4. &

LlLe] BEREERAA et 2o EWHELE & F
s et

&

1. urotropine 8] 73#o] 2 4K A& formaldehyde T .
BAMHERE RET

2 % BEE R &FoLe MHES BETA
Zle}, BEol Lol Bkt ¥ Bike ZHsie .
MRS ETARY Bt e REm R 2
< AL £ 4 dech

3. halide 0] &% I>Br>CI>F o) MRl M3IfER ol
HRURE €

4 TEHRE ATTo2H —RBHCE FHEE B
m#ﬂt{té’:%l —i& Control & 843} 3lot &
# A urotropine o] + — FRELE A FE G
€ urotropine o] Kol formaldehyde = 4
B3t ZAeelel £ 0 halide 7 + S gho]
FEAR L +HEAA halide flm o) FREl= 75
ole wiebd EMMEHE HAAA KB NES
RBE UEd 2 g Foz2 AAEE sh=d
92 AT S5 WEiEEEn ERd KHss)
¥ ol-gEl AABEY HEEEY BHd 2L H
BE EtE v,

2 E AR

1) F.H. Rhodes and W. E. Kahn, Ind. Eng.
Chem, 21, 1066 (1929)

2) Tsutomu Yoshino and Coworkers, Corrosion
Eng, 12, 514 (1963)

3) H.C. Gatos, Corrosion, 12, 322t (1956)

4) E.H. Rodd, Chem. of Carbon Compds,], 4949

5) N. Hackerman, Corrosion, 18, 332t (1962)

Journal of the Korean Chemical Society:



