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Abstract

Additions of dihydroxy-benzenes (such as catechol, hydrcquinicne and resorcinol) as corrosion inhibitors
decrease the corrosion of aluminium sheet (which is given in the market) in 0.1M—1.0M sodium hydroxide
solutions. The decrease is dependent upon the cencentration of the scdivm hydrcxide and that of the inhibitor.

Inhibitive effeciency is resorcinol< catechol < hydroquinone< resorcinol -+ hydrcquincne at a concentration of 0.
005% (w/w) dihydroxy-benzenes, and catechol< hydrcquinone< resorcinol<resorcinol+hydrcquinone at 0.5%,
whereas the efficiency of all three inhibitors reaches approximately 100% at a concentration of 2% inhibitors in
0.1M NaOH.

No correlation appears to exist between the inhibitor efficiency and the dissociation constant (Pk values) of
the inhibitor.

It can be said that 0.5M concentration of sodium hydroxide is the fittest for reducing the aluminium sheet

by hydroquinone and formation of catechol-aluminium complex ions in the sodium hydroxide solutions.

B BE9S ARE WaHE S 434 A &

1. M 2 v F 442 28, M5TS, B26S 5o UotElH: B

ol ¥ 4B NE FAolv} {LEYE (Chemical
conversion coating) - $13le] ¢UlE &8 FEe b3
(Pickling) 44 =P,

2o 7oz NaOH #wol —Mie 2 ARS-dlvh
NaOH 7 Eaitho] tidsle]l vlw W+ By
a7 41t} 2@l =2 NaOH #iel a2 A gl
W LEE 2.

ol A o] Azt R (LR ARl R AL AE
e A gl

& Wel A mhidh delEdel Bk ez NaOH
BHE R 2 d—slel=g SA fAe] e
womERE e e =9 o



—_— 4 — dae] Y vl —sfelmg FA o gt Gul w4 oA &3
2. Al 3 3500 ~ N 3660
AL A7) 5Xd4em, F7 0.8mm<el FEEE & ARzk 3530 / 30070
Holr LI rhulsel A7 10mme] P& Fo] F2 N
2RI E 2 1260
RH e Si:0.00%, Fe:0.17%, Ti£0.03% o ; .
AR A R O}U] B olu}, CUD) 1300 a 1875
AHe FiKR AZo] Aol o™ LGT AA R AW -
= “»LO}L + .E_a] 222 odd, od &, ouz T 1200 -, 1233
- 5 . , , |
Mgosz el Aa Frlel A lzste] yisel H 0 | ; |
=z 65073+ VS PR 657
= ; |
409 e - | 2l ‘E
: L] ‘! lfff g" ity ’7' — -8 —*
o . i ] 10 20 39 p 50
5 2600 TEMPERATURE . *F
~ e
£ 2800 BN 1.0M A—A 0.5M
a9 - * X=X 0.1M @—@ 0.0IM
4 .
5 20e Fig. 2. Influence of temperature on the weight loss of
% 1906 aluminium sheet in NaOH at different concentra-
Ul tion
=
[t o ‘
AP, m 230ml HERIEe) Sl 213 Fasel u)-—o] 4
- = @ RN S R BEAA MR s o
MEL rin 30:20.5°CS] W (LMol o3 B Frob) T %
BN 1.0M A—A 0.5M # etg o,
¥—=X 0.1M @—@ 0.0IM NaOH 0.01M~1.0M #EHee] @< LH o & ik
Fig. 1. Efect of period of immersion on weight loss of ot HHHIRE 0.005~2.0% (w/w) &5 FEol A
aluminium sheet in NaOH at different concentra- Eigol dRin= o),
tions Rl YEge &4 3w K shels el 4
T v T - ¢ . 1
\01001 ‘%: ) /:‘ 1.300\0
= 90, 2 /00
P ; :
o o : L
O B0k [/ B30 O
w . . . =
[UN} , T ——— g 7 W
G e, =, T 75
o 60} A 9 i - H M0 —
& \o. / (G0t 00 = / P L-
w 50¢ / |k i j 30 ]
\o / q:s\ /
40} ~ /! 4 - 40
';J / \\l ud
& 30} 2k 30 4
— e . (05 ; —
— A/ ., > ’] Pt
@ 20p A/““ﬁéﬁ“ 3 o “¥m
2.2%) s ) | =
% 1 O',g_o/_ gures n brucketg are concentration  of 0=
L] O e )" IbTOI“(/o. ) A . . . . g —
25 -20 —1.5 -10 =05 0.0 0525 -20 15 -10 -05 04 (5
LOG. INHIBITOR CONC. (%)
A — A Resorcinol @®—® Catechol X -— X Hydroquinone B—M 0.5% Resorcinol -~ Hydroquinone

Fig. 3.

Effect of inhibitor concentration on inhibitive efficiency of dihydroxy benzenes for aluminium sheet in 0. 1MNaOH



@5 A A A5 Al T 5 1982.3

— 5 J—
’IUU Y A\ 1 :1| C
. CATECHOL ’\\. RESOCINOL  HYDROGUINGNE

‘\ \.oooR ’i

i - \\ \\‘ -

n =

| ! \ - \ N
Py \ \ \ ! | o
< \= , 'l -

- \ i ¥ ! v >
oo . Vo b RS
= L ! \ \ — . \\ o 140 z
‘j' “‘ \‘ : o T~ ’ @ \ / T—aJ
- oo i \ * P : : // <
IR e e -
Y \ < P g T~ 5 \\?;\\ \ / a i
. AR R I N W W
:/.J ok “""3"‘\‘ = /x e - 4 0 >
- \ 7 { A o
E H // t / E
. \\ Ve a e
b b i pad
= . \'\ /,/ -
-4 i . -0
L
37577 55 T 1 U2 05 10 02 05 10
CONCENTRATION OF NaOH M
A—A 2% Inhibitor X —X 1% Inhibitor @®—@ 0.5% Inhibitor

Fig. 4.

A pkee] Uy e delerd rebEdl AR

3. Za % ¥

18 RiRE 29 14 (Fig 1) 2k
Al A 918 SR (nbibitor Efficiency, %)

.

I:-XV—‘{\}JV—‘ %100%
o Wi JiEEeT ding s ol Al AR T

A
Wu : JFEEE i S A S
Jrel A WA
o] e FlHBke] Tahglet®,
1) NaOH Fel Wit
NaOH 0.1M [IFel fesg ol #@s Ahe K
so witne] o fge] AR 3 o) KBS HAAKE
A AA 9 % ek el AA H= AR F
ozl Kol EEe o1 B g
0.1M mcl = #re) NaOH ¢iB el Az bl &

l’i% (&Oﬂ }’1 9] E

Efect of Conceniration of NaCH on inhibitive efficiency of dihydroxy-benzenes for aluminium sheet

Hio] KOk SelAl I S s o] Hlie] A
H OKES aLgﬁ o] vheb it
T8 el A dvlw RBel Ha RS
2A1+4+6H0—>2A1(OH) 3— 3Hz—> AL, Oz
-+ 3H:

- 3H0

Al(OH)3+Na*+ OH —>NaAlO; + 2H:0
= AI(OH)3—> A3+ +OH~
AI(OH)5—NaOH + HyO— »Na~ + (AI(OH), -

2H.01~
o] £}1~3.6)
kR S aksh kel F & pH4.5~8.5 WelelAn
oo B romE fi% e NaOH #siie: )
5 pBe Witk RHES fASHA gehod o
23 12 ¥ NaOH 0.01M o] fsiel Eift] o

Jiee] B R R REED) & EE MRl HEEGH 3
shapabAl Z} Shrhsl 2 BERD R BRE A vha)
FA WpshE A gol A, 0.1M] B el A R

PR S E RN
e,

A9 W #ine JAE e
0.5M =+ 1.0M o] ks el A= NaOH # w9}



Qe Sl el =z 44

&

of £1% welEiy 94 L3}

BEREel Hotishe] AR 20 32 & 501 9

ek vol Ml Bi%e NaOH 471 0.1M L) FQl

0-01M of | BEEG] o) = B SHES] A 2 sk
Bt NaOH i#e3l T8 werirel obohelfe ke mi %
Lok COL 2] Wllee. 19 Qohelihe) TRER MR

KEY: S kol k3 3= sheD,

ghsl NaOH i&pe b 0.1M 3l 22 0.5M 3} 1.0M o}
A= R Rl #ETS el whel ApiEl ABY o] Lo
RIEE CE skelviel E o) 2& WMk
f&&l*ﬂ Al o 1—¢~°l ’l BE V5 IEEshA she g
;i sl Hes 9 # shep,

WA g

LR 2T T e] RIEE 10°C ) i A% )
o i s e Aol u@f e et
SOBEE BUTE RE KL 2 0 ow 4

_/'l_:
s 9
2) Cl—3101S2 SAl MOl RHIMH HR

Wi SIS I ZRE 19190 Ao o-byd

& £ A % (m-hydroxy phenol), &}o] =

sk,

roxy phenol),
F3=(p-hydroxy phenol) 2 ¢ A“?«f‘{‘l](rcsorcmol*hydroq
TR 2 sk o) H8 0.005~2.0% (w/w)
PHER wh5o TEs ol Fm Bd +. HNEIEe Py gk

uinone) -

< ZFE S0 9.31, She]lE 2 {4 10.35, A EAL 9.
81, & o] E R A & <Ml F0) Mo s Fof
A BT,

NI A Rl REEs W9 KR e
B oy 2o el %‘—7& Holl A Aol gpeie] 1)y
&ﬂﬁ“ﬂ wic S Qe melvk oo e Wk R 41A

=48

2“/«1 }tﬂ of @i =l Fh wol i pkpe
2 g FEs Fmoant H o

=% 3¢ 0.1M2] NaOH %8 ol ;mﬁ;ugﬂg. P
0.005~2.0% (w/w)7k=] #¥{LAA Fin #e =l #
# BT Ve 2ol
a) 7HelE

0.1M NaOH #¥¢&; ol 0.005% 2 718
= 359 W e

5 & 3
66% i JHElE HEmES
ZFrrersl MMl BURE 283 aste] 0.5%9 i)
Foll A Q] 24.2%°] M BREE Jegdd. =
2 e 2 ke g ZA 9 mE HEs A
whnsle] 292 FhelEo] e 9F 100% 2] ) &
=
by dlo) = n i

ol n 2 A4 e E v
e Hsleb F IR S #iE 0.5%¢

Sl Ry S A

A+ 4

ol i I HCRE hebd s 2viel Al JEA Y
# vebush
c) #EAS

ANEA 2o Ml B BRI Fhe Eolv slol=s
Tt MR & AEA L9 mmik Fotel o
Gl TENE T W}FJDW} SRk BRI
Bl ks 2w 3ol Aol 7ol il 44 8o

JEZL 0.005~0.15% (w/w) Hlol A= JEabh #05 %
%}/]— Snrala Zrlatam 0.15'\'2-0/0 (w/w) 5] ef 4]
€ Gsks AEE o o oleh

?1 e wkeb el 37k AR HIEBE K% SR

%)O] wmn 2 wi gk3] 1009 Fhbe]  HIH MUR
/}‘ 7l B el gin | oWl MR ok E ok
R vpehd e
d) e mrER

A RS HERe] vlsdt StelmaF s gt
G SelEETES Mol g el

é}OIC #v»‘ﬂi'} FHel Eo BKe] MH KEE v
=ORIE 0.5% (w/w) B LA g —EReE
B3 a] 7ol fo] =R Fi 0.005~2.0% (w/w) & %
F wsto] iy WA Est o] 3 T Wel #in
ste] M BEE S L 27 3olAg) 3te] R
bl Sfol B R #IEAF 0.5% 7 A3 ofw B— i
WAL TS WA I RS vhebich, o
H0.5% Blkol #in 2 A5 - K Ec =
(& S e R S R
3) NaOH M@ #t{bot MHimCl| Ead Hhd

28] 43 NaOH 0.1~1.0M #Jsol] EEah }fﬂfﬁﬂﬁi =

5%, 1%, 2% (w/w) & 3o i L =9 K49
)%ﬁ'ﬁ M BEE vhebl Ao},

FH Et Shol R =2 w2 g AL A1) AT S
29, & NaOH #E 7} £ W isige] B
skl Hihl AR el ok NaOH 5 A
A 2A sl 1 BEE & BTl 538 s
BEIE 2 FF BTEE A% #stgoh, 284 NaOH
o HEEE 0.5Mol A = MR BEsL 2 oA 95
L83 EWahs s BEE Vi, 291} Na-

Hel #E7E 0.6M Llbo g S9 myfle mer 1
B BRE A el A2 viebdd, HgEe)
el Hpistel Mol (2#EE = o] f24  dlol=
2= A Felmm o] i BnHo] it
itk Rt AR ous dulE Sol BTEl M
+ {EHEsA sl W ol b,

Stol =R F = BEL 4% BTN
olmE Ak 2uhE v IbdElE Aol

Hg & A



3 24 FaA A11d A 13 1982.3 — 7 —

el 2e) AeE A Ee el ol st T, Mok 7
< o)l && e
e (//’ -0 \ —»()—
i i\
LA . " —(‘g
I

o)1= iRk [HES] k8] e Al3*°li4 BEE W
DA RS REESA 87 #Fe]ohh1®, NaOH ¢
B 0.5M oA Sel=2F = dulF B Wi

o] b kel el gnl el fol
fbfk Wéﬁ01 7t &dg 4T A

#4482 NaOH 9| J#m~F #msld @k bl 4%
B J\t = wEh R Bl ek gkl
&2 BEREZL M S 55 M REE R tz}
e & ok e

8l <5 1% NaOH #Figirhol A B— == —H AE
Mol 7/ BMEMEE oldfl o} Fo] st

JH
I

" H-— ~H H ---H
it —
H—\\Q/'—H H-\__#—0H H— =0
1 I ‘

el A E15 &i—‘tl of ff{Egt ]?M%Tj’ N ksl
A T el eBel Kl BAE HoEA &
Bt rotel vk wshe] S ol AR SUELS MR
e},

?PEWT; o glel =2 Fie] i A 8 Sl & et
20 FEamel tkel TR VLR miEse]  Wagel MM

dtte AR,

4. 4 =

0.1Me}] NaOH %ol 0.005% (w/w)e| FEat I
Bk imn 2 e Bma i HRe AE1e<AtH
i<o1 oz FEdEA g+l ERAE= JHo

L5y ol INEIRE e s el E<Glol R =
<eﬂ AL EA Lol 2R A JHO)H 2% 9]
S A A i A 100%S] MH BBt R

s},

il

ok FEGe) Betkel A SRS BRI Sh BB %
o] 27% MRSt NaOH I 0.5M o4 stol=
2ol B sh g el fhol e B K
el 4 Swstetn & el

5. REFERENCES

1. J.D. Talati and R. M. Modi, “Dihydroxy-benzenes
as corrosion inhibitors for aluminium copper alloy
in sodium hydroxide”. Br. corros. J., Vol. 10,
No.2, pp.103~106 (1975)

2. J.D. Talati and R.M. Modi,

phenols as corrosion inhibitors for aluminium-—cop-

“Phenol and methyl

per alloy in sodium hydroxide”. Corrosion prevention
and Control, pp.6~10 April 1977

3. J.D. Talatiand R.M. Modi, “p-substituted phenols
as corrosion inhibitors for alluminium-copper alloy
in sodium—copper alloy in sodium hydroxide”. Corr-
osion science, Vol.19, No.1, pp.35~48 (1979)

4. J.D. Talati and R. M. Modi, “Colloids as corros.on
inhibitors for aluminium-copper alloy
hydroxide”.

5. Kim Kyo soo, Influence of inorganic metalic ion

in sodium

Anti-corrosion, pp.6~9, January 1976.

on the corrosion of aluninium plates in the acetic

media”. Yeung nam university theses collection Val.
3. pp.171~177, 1969.

6. ASM Metal hand book Vol.1.
edition 1975.

7. Arthur and Elizabeth rose. the Condensed chemical
dictionary 7th edition pp.37~38 Reinhold publishing
Co. 1961

8. Robert C. Weast,
physics pp. D161~167. CRC press 60th edition 197
9~1980.

9. Syoung jwa kuoung, Organic chemistry. pp. 95,
67,119,165. Tamku Co. 1970

10. Encyclo paedia chimica book 2 printed in Japan
pp. 447~448, 1974.

pp. 926~927 sth

Handbook of chemistry and



