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Description 

This  invention  relates  to  a  process  for  the  inhibition  of  corrosion  of  metals. 
Various  corrosion  inhibitors  are  known,  the  majority  of  which  are  of  the  reservoir  type  and  are  included 

5  as  additives  to  water,  solvent  or  oil-based  systems  used  in  contact  with  the  metal.  Thus  such  inhibitors  are 
included  for  example  in  boiler  waters  where  they  are  continuously  contacted  with  the  surface  to  be  treated. 

Corrosion  inhibitors  which  are  applied  to  a  metal  surface  and  form  a  protective  coating  which  does  not 
need  to  be  continuously  replenished  are  also  known,  and  zinc  phosphate  and  chromate  treatments  are 
conventionally  used  for  this  purpose.  However,  such  treatments  provide  only  limited  protection  and  may 

w  have  adverse  environmental  implications. 
Other  agents,  such  as  tannic  acid,  act  as  so  called  "rust  converters"  on  application  to  an  already  rusted 

surface.  However  such  agents  generally  have  a  limited  effect  in  terms  of  the  inhibition  of  further  rusting. 
FR—  A—  2107997,  DE—  A—  2155766  and  Chemical  Abstracts,  Volume  77,  No.  4,  24  July  1972,  page  364, 
Abstract  24721b  disclose  the  use  of  various  materials,  including  oximes,  to  inhibit  the  corrosion  of  metals. 

75  However,  using  these  materials  a  further  improvement  in  corrosion  inhibition  is  still  desirable. 
FR  —  A  —  2176933  and  US  —  A  —  4020105  disclose  solutions  containing  5  -  alkyl  -2  -  hydroxybenzaldoximes 
but  these  solutions  are  used  for  the  extraction  of  metal  values  from  aqueous  solutions. 

According  to  the  present  invention  there  is  provided  a  process  for  the  inhibition  of  the  corrosion  of 
metals  which  comprises  treating  the  metal  with  an  optionally  substituted  2  -  hydroxy  -  5  -  alkylbenzal- 

20  doxime  wherein  the  5-alkyl  substituent  contains  from  7  to  13  carbon  atoms. 
The  5-alkyl  substituent  may  be  linear  or  branched,  saturated  or  unsaturated.  Branched  alkyl  groups  are 

especially  preferred. 
As  optional  substituents  in  the  benzene  ring  of  the  2  -  hydroxy  -  5  -  alkylbenzaldoxime  there  may  be 

mentioned  for  example  alkyl,  aryl,  alkoxy  and  aralkyl  groups  and  more  preferably  halogen  or  nitro  groups. 
25  The  process  of  the  present  invention  is  especially  suitable  for  the  corrosion  inhibition  of  iron,  zinc, 

copper,  tin  and  aluminium  and  in  particular  mild  steel  and  the  zinc  surface  of  galvanised  steel. 
The  metal  may  be  treated  directly  wtih  the  benzaldoxime,  although  it  is  generally  preferred  to  apply  the 

benzaldoxime  to  the  metal  surface  in  the  form  of  a  solution  in  a  suitable  organic  solvent  or  as  an  aqueous 
emulsion  of  the  benzaldoxime  or  as  an  aqueous  emulsion  of  a  solution  of  the  benzaldoxime  in  an  organic 

30  solvent.  The  benzaidoxime  may  be  used  to  provide  a  protective  coating  in  its  own  right;  or  as  a  metal 
pre-treatment  before  the  application  of  a  surface  coating;  or  may  be  incorporated  into  a  surface  coating 
composition. 

Conventional  organic  solvents  may  be  used  for  the  benzaldoxime  and  include  for  example  alcohols, 
ethers,  ketones  and  aliphatic  and  aromatic  hydrocarbons.  Especially  preferred  solvents  are  those  having 

35  good  wetting  and  drying  properties  and  include  for  example  ethanol,  isopropanol,  toluene,  xylene, 
chloroform  and  1,1,1-trichloroethane. 

Aqueous  emulsions  of  the  benzaldoxime  may  be  formed  in  conventional  manner  using  conventional 
dispersants  and  surfactants,  including  non-ionic  dispersants. 

Preferably  the  metal  is  treated  with  the  benzaldoxime  and  the  treated  surface  is  simultaneously  or 
40  subsequently  contacted  with  water  to  assist  the  formation  of  a  protective  complex  between  the  metal  and 

the  benzaldoxime.  Thus  when  the  benzaldoxime  is  used  directly  or  as  a  solution  in  an  organic  solvent,  the 
metal  surface  may  be  contacted  subsequently  with  liquid  water  for  a  period  sufficient  for  the  complex 
between  the  metal  and  the  benzaldoxime  to  be  developed,  for  example  from  one  to  four  hours.  Water 
vapour  in  the  atmosphere  may  also  be  used,  and  in  this  case  the  protective  complex  may  take  several  days 

45  to  be  fully  developed.  In  general  the  formation  of  the  protective  complex  in  the  presence  of  water  or  water 
vapour  will  take  place  in  preference  to  the  rusting  process,  and  there  is  thus  no  particular  disadvantage  if 
the  protective  complex  builds  up  over  a  period  of  time. 

It  may  be  convenient  to  treat  the  metal  with  an  aqueous  emulsion  of  the  benzaldoxime,  since  the 
treatment  with  the  benzaldoxime  and  the  contacting  with  water  may  then  take  place  simultaneously,  and  a 

50  protective  coating  may  be  formed  during  contact  times  may  be  as  short  as  one  to  five  minutes.  Liquid 
benzaldoximes  which  can  be  formed  directly  into  an  emulsion  are  especially  preferred,  for  example  a 
liquid,  optionally  substituted  5  -  alkyl  -  2  -  hydroxy  benzaldoxime  wherein  the  5-alkyl  group  contains  less 
than  14  carbon  atoms. 

The  process  of  the  present  invention  may  provide  corrosion  inhibition  either  without  the  application  of 
55  a  further  surface  coating  or  as  a  pre-treatment  before  the  application  of  a  further  surface  coating.  Thus  the 

treatment  may  be  used  for  example  as  a  temporary  protection  whilst  the  metal  is  being  transferred  from 
one  site  to  another.  If  desired,  the  protective  complex  between  the  metal  and  the  benzaldoxime  may  be 
removed  by  treatment  with  a  suitable  solvent,  for  example  one  of  the  solvents  mentioned  above.  Thus  the 
process  of  the  present  invention  may  be  used  for  the  temporary  protection  of  a  metal  surface  and  the 

60  protective  coating  subsequently  dissolved  before  or  during  further  processing. 
Alternatively,  the  benzaldoxime  may  be  formulated  in  a  surface  coating  composition,  for  example  a 

paint  (primer),  lacquer,  resin  or  other  protective  coating.  The  surface  coating  may  be  a  solvent-based 
composition,  for  example  a  cellulose/solvent  based  primer  paint  such  as  those  used  for  car  "touch  up" 
paints.  The  benzaldoxime  is  soluble  in  solvents  generally  used  for  such  primers  (for  example 

65  nitrocellulose)  and  may  be  incorporated  directly.  The  benzaldoxime  may  also  be  used  as  an  emulsion  in 
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aqueous  emulsion  surface  coating  systems,  for  example  primers  or  protective  coatings  based  on  polymer 
latices  such  as  .for  example  acrylic  and  styrene/acrylic  latices  and  vinyl  acrylic  co-polymer  latices  including 
acrylate  modified  vinyl  chloride-vinylidene  chloride  copolymer  latices.  The  benzaldoxime  may  also  for 
example  be  incorporated  in  temporary  alkali-removable  protective  coatings  (whether  solvent-based  or 

5  emulsion-based)  of  the  addition  polymer  type  in  which  the  polymer  contains  carboxyl  groups. 
The  benzaldoxime  or  the  solution  or  emulsion  thereof  may  be  applied  to  the  metal  in  conventional 

manner,  for  example  by  dipping,  spraying  or  brushing.  The  temperature  of  the  application  may  be  from  0 
to  50°C,  although  faster  formation  of  the  protective  coating  may  take  place  at  the  higher  range  of 
temperatures,  for  example  25  to  50°C.  Typically,  solutions  of  the  benzaldoxime  may  contain  from  0.1  to 

10  10%  by  weight  of  benzaldoxime,  whilst  emulsions  preferably  contain  from  0.1  to  5%  by  weight  of 
benzaldoxime.  The  presence  of  from  0.1  to  2%  by  weight  of  the  benzaldoxime  in  a  surface  coating 
emulsion  formulation  is  generally  sufficient  to  provide  improved  corrosion  inhibition. 

The  metal  to  be  treated  may  be  brightly  polished  and/or  freshly  cleaned,  but  it  is  an  advantageous 
feature  of  the  process  of  the  present  invention  that  effective  corrosion  inhibition  may  be  obtained  even  on  a 

15  lightly  rusted  surface.  Indeed  we  have  found  that  better  results  are  in  general  achieved  when  a  surface  is 
treated  in  an  "as  received"  condition  than  when  that  same  surface  is  freshly  cleaned  or  brightly  polished. 

The  process  of  the  present  invention  may  be  combined  with  conventional  corrosion  inhibition 
treatments  such  as  the  phosphating  of  iron,  and  very  effective  corrosion  inhibition  is  obtained  when  the 
process  of  the  present  invention  is  applied  to  a  phosphated  iron  surface. 

20  Whilst  the  scope  of  the  present  invention  is  not  to  be  taken  as  being  limited  by  any  one  particular 
theory,  it  is  believed  that  the  process  of  the  present  invention  leads  to  the  formation  of  a  chemically  bound 
complex  between  the  benzaldoxime  and  the  metal/metal  oxide  surface,  thereby  providing  the  corrosion 
inhibition.  In  the  treatment  of  iron,  the  formation  of  the  complex  maybe  monitored  by  the  development  of 
a  violet  colouration  on  the  surface.  In  the  treatment  of  zinc  and  galvanised  steel,  the  complex  is  colourless 

25  and  the  treatment  is  therefore  visually  unobtrusive. 
As  indicated  above,  the  process  of  the  present  invention  is  equally  effective  on  lightly  rusted  iron 

surfaces,  and  may  be  used  in  this  context  as  a  "rust  converter".  We  have  found  that  the  process  of  the 
present  invention  generally  provides  improved  protection  as  compared  with  conventional  "rust 
converters"  based  on  tannic  acid. 

30  Improved  corrosion  inhibition  is  obtained  when  the  complex  between  the  metal  surface  and  the 
benzaldoxime  is  stable  and  insoluble  in  water  or  dilute  acidic  or  saline  compositions  such  as  may  be 
encountered  on  exposure  to  the  atmosphere.  We  have  found  that  optionally  substituted  5  -  alkyl  -  2  - 
hydroxybenzaldoximes  wherein  the  5-alkyl  group  contains  7  or  more  carbon  atoms  are  especially  suitable 
for  this  purpose.  Especially  suitable  5-alkyl  groups  which  show  excellent  corrosion  inhibition  against  water 

35  and  dilute  acidic  and  saline  atmospheres  include  heptyl,  octyl,  nonyl  and  dodecyl.  The  5-nonyl  group 
shows  especially  good  protection  against  acidic  and  saline  atmospheres. 

The  invention  is  illustrated  by  the  following  Examples  in  which  all  parts  and  percentages  are  by  weight 
unless  otherwise  stated. 

40  Example  1 
Bright  mild  steel  2,54.2,54  cm  (1  inchxi  inch)  coupons  were  thoroughly  washed  with  acetone 

followed  by  ethanol  and  stored  in  kerosene  until  required.  Immediately  prior  to  use  they  were  washed  in 
acetone. 

A  test  coupon  prepared  as  above  was  immersed  in  a  5%  solution  of  5  -  nonyl  -  2  -  hydroxy- 
45  benzaldoxime  in  ethanol  and  then  transferred  to  distilled  water.  A  control  coupon  prepared  in  the  same 

manner,  but  not  treated  with  the  benzaldoxime,  was  similarly  immersed  in  distilled  water.  After  20  days, 
the  test  coupon  had  developed  a  violet-brown  colouration  with  only  a  slight  trace  of  tarnishing.  A  weight 
loss  of  0.001  %  was  recorded.  In  contrast,  the  control  coupon  was  heavily  rusted  over  its  entire  surface,  and 
the  weight  loss  was  recorded  as  0.55%. 

50 
Example  2 

The  procedure  of  Example  1  was  repeated  except  that  5  -  dodecyl  -  2  -  hydroxybenzaldoxime  was 
used  as  the  corrosion  inhibitor.  The  test  coupon  and  control  coupon  were  immersed  in  distilled  water  for  8 
days  after  which  the  test  coupon  showed  no  rusting  and  no  weight  loss  could  be  detected.  The  control 

5S  coupon  was  heavily  rusted  and  a  weight  loss  of  0.22%  was  recorded. 

Example  3 
The  procedure  of  Example  1  was  repeated  except  that  5  -  nonyl  -  3  -  bromo  -  2  -  hydroxy- 

benzaldoxime  was  used  as  the  corrosion  inhibitor.  The  test  coupon  and  control  coupon  were  immersed  in 
so  distilled  water  for  8  days  after  which  the  test  coupon  showed  no  rusting  and  no  weight  loss  could  be 

detected.  The  control  coupon  was  heavily  rusted  and  a  weight  loss  of  0.23%  was  recorded. 

Example  4 
Bright  mild  steel  coupons  were  treated  with  a  5%  ethanolic  solution  of  5  -  nonyl  -  2  -  hydroxy- 

55  benzaldoxime  as  described  in  Example  1  ,  and  were  exposed  to  the  atmosphere  for  four  weeks.  During  this 
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time,  the  surfaces  directly  exposed  to  the  weather  developed  a  violet  brown  colouration.  At  the  end  of  the 
four  weeks  very  little  rusting  had  occurred.  In  contrast,  a  control  coupon  which  was  not  treated  with  the 
benzaldoxime  had  rusted  heavily  after  only  one  week,  whilst  a  control  coupon  which  had  received  a 
conventional  treatment  with  zinc  chromate  was  also  extensively  rusted  after  four  weeks. 

5  ~  - 
Example  5 

Bright  mild  steel  coupons  were  treated  with  a  5%  ethanolic  solution  of  5  -  nonyl  -  2  -  hydroxy- 
benzaldoxime  as  described  in  Example  1,  and  were  fully  immersed  in  18%  w/v  hydrochloric  acid  at  room 
temperature.  After  5  hours  immersion,  some  signs  of  attack  were  visible,  and  the  weight  loss  was  found  to 

w  be  0.04%.  However,  a  control  coupon  which  was  not  treated  with  the  benzaldoxime  was  found  to  have 
undergone  very  deep  surface  attack  with  an  associated  weight  loss  of  2.0%. 

Example  6 
Bright  mild  steel  coupons  were  treated  with  a  5%  ethanolic  solution  of  5  -  nonyl  -  2  -  hydroxy- 

15  benzaldoxime  as  described  in  Example  1,  and  were  fully  immersed  in  a  3%  aqueous  salt  solution.  After  7 
days,  the  coupons  had  developed  a  violet-brown  colour,  which  after  washing  with  water  followed  by 
acetone,  revealed  a  bright  shining  surface  similar  in  appearance  to  the  original  coupon.  Little  corrosion  was 
observed,  and  the  weight  loss  was  only  0.05%.  In  contrast  untreated  coupons  rapidly  became  tarnished 
and  average  weight  losses  were  0.26%. 

20 
Example  7 

Galvanised  steel  coupons  were  treated  with  a  2%  ethanolic  solution  of  5  -  nonyl  -  2  -  hydroxy- 
benzaldoxime  using  the  method  described  in  Example  1,  and  were  fully  immersed  in  distilled  water.  After  7 
days  at  room  temperature,  the  coupons  showed  only  slight  signs  of  white  rusting  and  the  weight  loss  was 

25  only  0.02%.  In  contrast,  coupons  which  were  not  treated  with  benzaldoxime  showed  heavy  deposits  of 
white  rust  and  were  deeply  etched.  Weight  losses  for  untreated  coupons  were  typically  0.3%. 

Example  8 
A  rusty  steel  girder  was  lightly  brushed  to  remove  loose  rust  and  one  section  was  treated  by  applying  a 

30  10%  by  weight  solution  of  5  -  nonyl  -  2  -  hydroxybenzaldoxime  in  1,1,1-trichloroethane  from  a  brush.  A 
further  section  of  the  girder  was  treated  in  a  similar  fashion  using  a  10%  by  weight  solution  oftannicacidin 
water.  The  girder  was  exposed  to  the  elements  on  an  open  roof.  The  section  treated  with  the  benzaldoxime 
developed  a  dark  surface  coating  over  a  period  of  about  two  days  and  showed  no  further  sign  of  corrosion 
over  the  test  period  of  two  months.  The  section  of  the  girder  treated  with  tannic  acid  formed  a  black  coating 

35  within  minutes,  but  further  rusting  could  be  clearly  seen  within  one  week.  The  portion  of  the  girder  treated 
with  the  benzaldoxime  still  showed  no  further  sign  of  corrosion  when  exposed  to  the  elements  for  an 
additional  three  months. 

Example  9 
40  5  -  nonyl  -  2  -  hydroxybenzaldoxime  was  added  at  a  concentration  of  1%  by  weight  to  a  number  of 

commercially  available  cellulose-based  primer  paints  sold  as  car  "touch  up"  paints.  After  thorough  mixing, 
the  paint  containing  the  benzaldoxime  was  applied  by  brushing  to  the  surface  of  a  mild  steel  coupon  and 
allowed  to  dry  overnight.  A  control  sample  using  the  unmodified  paint  was  prepared  in  the  same  manner. 
The  test  sample  and  control  were  both  scratched  with  a  large  cross  to  penetrate  the  paint  film  and  were 

45  fully  immersed  in  a  3%  aqueous  salt  solution  for  three  days. 
On  removal  and  examination  of  the  coupons  it  was  seen  that  in  each  case  the  coupon  that  was  treated 

with  the  paint  containing  the  benzaldoxime  showed  signs  of  rusting  only  within  the  confines  of  the 
scratched  cross.  In  contrast,  the  coupon  treated  with  the  unmodified  paint  showed  extensive  rusting  not 
only  within  the  scratched  cross  but  well  into  (and  under)  the  surrounding  painted  region.  In  the  case  of 

so  some  of  the  commercially  available  cellulose-based  primer  paints  tested,  the  adhesion  of  the  paint  film  to 
the  coupon  was  destroyed  over  large  areas  adjacent  to  the  scratched  cross. 

Example  10 
Commercial  steel  "chain  wire"  of  19  mm  diameter  was  obtained  having  three  treatments:  — 

55  A)  annealed  and  pickled  by  the  manufacturer; 
B)  annealed,  pickled  and  treated  with  zinc  phosphate  by  the  manufacturer;  and 
C)  annealed  and  pickled  and  subsequently  having  applied  an  oil  coating  of  the  type  used  by  the 

manufacturer  (coating  thickness  3.7  um;  oil  density  0.889  g/l  at  20°C;  and  coverage  269  m2/l). 
Samples  of  (A)  and  (B)  were  treated  with  solutions  of  5  -  nonyl  -  2  -  hydroxybenzaldoxime  in 

60  1,1,1-trichloroethane  at  various  concentrations  and  were  compared  with  untreated  control  samples  and 
samples  of  (C).  All  samples  were  directly  exposed  to  the  elements  on  an  open  roof  during  adverse  weather 
in  the  winter  months.  The  results  obtained  are  given  in  the  following  table:  — 

65 
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Concentration  of 
aldoxime  in  solvent  Number  of  days  to  first 

Sample  (%  by  weight)  showing  of  rust 

A  —  <1 

A  2.5  21 

A  5.0  30 

B  —  <3 

B  2.5  30 

B  5.0  >40* 

10 

15 

*  No  sign  of  rusting  on  termination  of  the  test  after  exposure  to  the  elements  for  40  days  and  40  nights. 
20 

Example  11 
Samples  of  copper  foil  (0.1  mm  thickness)  were  cleaned  by  solvent  rinsing  or  by  a  short  nitric  acid 

wash,  and  were  treated  with  a  2%  ethanolic  solution  of  5  -  nonyl  -  2  -  hydroxybenzaldoxime.  All  samples 
were  exposed  to  the  weather  on  an  open  roof  for  7  weeks.  During  this  period,  the  surface  developed  a  slight 

25  yellowish  tint,  but  no  tarnishing  occurred.  The  sample  was  then  washed  with  acetone  to  remove  the 
surface  treatment,  and  the  surface  of  the  copper  foil  was  once  more  revealed  in  its  original  bright  state.  No 
difference  was  detected  between  samples  which  were  prepared  by  solvent  washing  and  samples  which 
were  prepared  by  cleaning  with  a  nitric  acid  wash. 

By  way  of  comparison,  untreated  copper  foil  became  heavily  tarnished  within  a  matter  of  hours,  whilst 
30  copper  foil  treated  with  a  known  anti-corrosion  agent,  benztriazole  suddenly  developed  heavy  tarnishing 

after  8  days  exposure. 

Example  12 
A  5.08  cm  .  5.08  cm  (2  inchx2  inch)  coupon  of  a  typical  aluminium  alloy  BS  L70  (Cu  4.4%,  Mg  0.5%,  Si 

35  0.7%  and  Mn  0.8%)  was  treated  with  a  2.5%  ethanolic  solution  of  5  -  nonyl  -  2  -  hydroxybenzaldoxime 
and  then  fully  immersed  in  a  1%  aqueous  salt  solution  for  4  weeks.  During  this  time  the  treated  surface 
developed  a  slightly  green  tint.  The  surface  treatment  was  then  removed  by  washing  with  acetone  and  the 
original  bright  surface  was  revealed.  No  sign  of  corrosion/pitting  was  visible. 

In  contrast,  a  control  coupon  which  was  not  treated  with  the  aldoxime  became  dull  and  off-white  and 
40  after  immersion  in  the  salt  solution  for  4  weeks  exhibited  severe  pitting. 

Example  13 
A  tinned  steel  coupon  (0.5  g/m2  tin)  was  treated  with  a  2%  ethanolic  solution  of  5  -  nonyl  -  2  - 

hydroxybenzaldoxime.  A  commercially  available  epoxy  lacquer  was  then  applied  and  cured  in  an  oven  at 
45  about  200°C  for  10  minutes.  A  large  cross  was  scratched  through  the  hardened  lacquer  film  and  the  coupon 

was  placed  in  a  salt  spray  cabinet  for  24  hours.  Areas  in  the  vicinity  of  the  cross  developed  a  purple 
colouration,  but  filliform  corrosion  was  negligible. 

In  contrast,  a  coupon  of  the  same  tinned  steel  which  had  received  a  conventional  chromate  treatment 
prior  to  application  of  the  lacquer  showed  very  extensive  filliform  corrosion  in  the  vicinity  of  the  cross  after 

so  exposure  in  the  salt  spray  cabinet  for  24  hours. 

Example  14 
5  -  Nonyl  -  2  -  hydroxybenzaldoxime  was  added  at  a  concentration  of  5%  by  weight  to  a  solution  of 

acrylic  polymer  in  indusrial  methylatd  spirit  at  16%  solids.  After  thoroughly  mixing,  the  polymer  mix 
55  containing  the  benzaldoxime  was  applied  by  brushing  to  the  surface  of  a  mild  steel  coupon  and  allowed  to 

dry  and  harden  for  several  hours.  A  control  sample  using  the  acrylic  polymer  solution  but  no  benzaldoxime 
was  prepared  in  a  similar  manner.  Both  the  test  sample  and  the  control  were  scratched  with  a  large  cross  to 
penetrate  the  coatings  and  then  fully  immersed  in  distilled  water  for  seven  days. 

On  removal  and  examination  of  the  coupons,  it  was  seen  that  the  coupon  that  was  treated  with  the 
so  polymer  containing  the  benzaldoxime  showed  slight  signs  of  rusting  within  the  confines  of  the  scratch 

only.  In  contrast,  the  control  coupon  that  had  been  treated  with  unmodified  polymer  showed  heavy  rusting 
due  to  under-film  attack  emanating  from  the  scratch  as  well  as  comprehensive  film  breakdown. 

Example  15 
65  A  mild  steel  coupon  was  treated  with  the  acrylic  polymer  solution  containing  2  -  hydroxy  -  5 -  
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nonylbenzaldoxime  as  described  in  Example  14  and  was  exposed  to  the  elements  on  an  open  roof 
alongside  a  control  coupon  having  an  acrylic  coating  not  containing  the  benzaldoxime.  Upon  examination 
after  4  weeks  exposure,  the  test  sample  that  had  received  treatment  with  the  polymer  solution  containing 
the  benzaldoxime  showed  little  sign  of  rusting,  except  for  a  few  rust  spots  within  the  scratch.  In  contrast, 

5  the  control  coupon  was  heavily  rusted  within  the  scratch  and  in  neighbouring  areas  indicating  under-film 
attack.  In  addition,  extensive  spotting  had  occurred  at  the  surface,  indicating  that  the  polymer  film  was 
breaking  down. 

Claims 
w 

1.  A  process  for  the  inhibition  of  corrosion  of  metals  which  comprises  treating  the  metal  with  an 
optionally  substituted  2  -  hydroxy  -5  -  alkylbenzaldoxime  wherein  the  5-alkyl  substituent  contains  from  7 
to  13  carbon  atoms. 

2.  A  process  according  to  claim  1  wherein  the  metal  is  iron,  zinc,  copper,  tin  or  aluminium. 
15  3.  A  process  according  to  claim  2  wherein  the  metal  is  mild  steel  or  the  zinc  surface  of  galvanised  steel. 

4.  A  process  according  to  any  of  the  preceding  claims  wherein  the  5-alkyl  substituent  is  heptyl,  octyl, 
nonyl  or  dodecyl. 

5.  A  process  according  to  any  of  the  preceding  claims  wherein  the  benzaldoxime  is  applied  to  the  metal 
surface  in  the  form  of  a  solution  in  an  organic  solvent. 

20  6.  A  process  according  to  claim  5  wherein  the  solution  contains  from  0.1  to  10%  by  weight  of  the 
benzaldoxime. 

7.  A  process  according  to  any  of  claims  1  to  5  wherein  the  benzaldoxime  is  applied  to  the  metal  surface 
in  the  form  of  an  aqueous  emulsion  of  the  benzaldoxime  or  as  an  aqueous  emulsion  of  a  solution  of  the 
benzaldoxime  in  an  organic  solvent. 

25  8.  A  process  according  to  claim  7  wherein  the  aqueous  emulsion  contains  from  0.1  to  5%  by  weight  of 
benzaldoxime. 

9.  A  process  according  to  any  of  the  preceding  claims  wherein  the  benzaldoxime  is  formulated  in  a 
surface  coating  composition. 

10.  A  solvent-based  surface  coating  composition  which  is  a  paint,  lacquer,  resin  or  other  resin  based 
30  protective  coating  which  additionally  contains,  as  a  corrosion  inhibitior,  0,1  —  10%  by  weight  of  an 

optionally  substituted  2  -hydroxy  -5  -alkylbenzaldoxime  wherein  the  5-alkyl  substituent  contains  from  7 
to  13  carbon  atoms. 

1  1  .  An  aqueous  emulsion-based  metal  coating  composition  comprising  from  0.1  to  5%  by  weight  of  an 
optionally  substituted  2  -hydroxy  -5  -alkylbenzaldoxime  wherein  the  5-alkyl  substituent  contains  from  7 

35  to  13  carbon  atoms. 

Patentanspriiche 

40  1.  Verfahren  zur  Inhibierung  der  Korrosion  von  Metallen,  bei  welchem  das  Metall  mit  einem 
gegebenenfalls  substituierten  2  -  Hydroxy  -  5  -  alkylbenzaldoxim  behandelt  wird,  worin  der  5  - 
Alkylsubstituent  7  bis  13  Kohlenstoffatome  enthalt. 

2.  Verfahren  nach  Anspruch  1,  bei  welchem  das  Metall  aus  Eisen,  Zink,  Kupfer,  Zinn  oder  Aluminium 
besteht. 

45  3.  Verfahren  nach  Anspruch  2,  bei  welchem  das  Metall  aus  FlulSstahl  oder  aus  der  Zinkoberflache  von 
verzinktem  Stahl  besteht. 

4.  Verfahren  nach  einem  der  vorhergehenden  Anspruche,  bei  welchem  der  5-Alkylsubstituent  aus 
Heptyl,  Octyl,  Nonyl  oder  Dodecyl  besteht. 

5.  Verfahren  nach  einem  der  vorhergehenden  Anspruche,  bei  welchem  das  Benzaldoxim  auf  die 
50  Metalloberflache  in  Form  einer  Losung  in  einem  organischen  Losungsmittel  aufgebracht  wird. 

6.  Verfahren  nach  Anspruch  5,  bei  welchem  die  Losung  0,1  bis  10  Gew.-%  des  Benzaldoxims  enthalt. 
7.  Verfahren  nach  einem  der  Anspruche  1  bis  5,  bei  welchem  das  Benzaldoxim  auf  die  Metalloberflache 

in  Form  einer  walSrigen  Emulsion  des  Benzaldoxims  oder  als  walSrige  Emulsion  einer  Losung  des 
Benzaldoxims  in  einem  organischen  Losungsmittel  aufgebracht  wird. 

55  8.  Verfahren  nach  Anspruch  7,  bei  welchem  die  walSrige  Emulsion  0,1  bis  5  Gew.-%  Benzaldoxim 
enthalt. 

9.  Verfahren  nach  einem  der  vorhergehenden  Anspruche,  bei  welchem  das  Benzaldoxim  in  einer 
Oberflachenbeschichtungszusammensetzung  formuliert  ist. 

10.  Auf  einem  Losungsmittel  basierende  Oberflachenbeschichtungszusammensetzung,  welche  ein 
60  Anstrich,  ein  Lack,  ein  Harz  oder  ein  anderer  auf  einem  Harz  basierender  Schutzbelag  ist,  welche  zusatzlich 

als  Korrosionsinhibitor  0,1  bis  10  Gew.-%  eines  ggf.  substituierten  2  -  Hydroxy  -  5  -  alkylbenzaldoxims 
enthalt,  worin  der  5-Alkylsubstituent  7  bis  13  Kohlenstoffatome  enthalt. 

11.  Auf  einer  wafcrigen  Emulsion  basierende  Metallbeschichtungszusammensetzung,  welche  0,1  bis  5 
Gew.-%  eines  ggf.  substituierten  2  -Hydroxy  -5  -alkylbenzaldoxims  enthalt,  worin  der  5-Alkylsubstituent 

65  7  bis  13  Kohlenstoffatome  enthalt. 
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Revendications 

1.  Procede  pour  inhiber  la  corrosion  des  metaux,  qui  consiste  a  traiter  le  metal  avec  un  2  -  hydroxy  - 
5  -  alkylbenzaldoxime  facultativement  substitue,  dans  lequel  le  substituant  alkyle  en  position  5  contient  7  a 

5  13  atomes  de  c a r b o n e . . _ . . - -  
2.  Procede  suivant  la  revendication  1,  dans  lequel  le  metal  est  le  fer,  le  zinc,  le  cuivre,  I'etain  ou 

I'aluminium. 
3.  Procede  suivant  la  revendication  2,  dans  lequel  le  metal  est  de  I'acier  doux  ou  la  couche  superficielle 

de  zinc  d'acier  galvanise. 
to  4.  Procede  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  substituant  alkyle 

en  position  5  est  le  groupe  heptyle,  octyle,  nonyle  ou  dodecyle. 
5.  Procede  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  benzaldoxime  est 

applique  a  la  surface  du  metal  sous  forme  d'une  solution  dans  un  solvant  organique. 
6.  Procede  suivant  la  revendication  5,  dans  lequel  la  solution  contient  0,1  a  10%  en  poids  du 

15  benzaldoxime. 
7.  Procede  suivant  I'une  quelconque  des  revendications  1  a  5,  dans  lequel  le  benzaldoxime  est  applique 

a  la  surface  du  metal  sous  forme  d'une  emulsion  aqueuse  du  benzaldoxime  ou  bien  sous  forme  d'une 
emulsion  aqueuse  d'une  solution  du  benzaldoxime  dans  un  solvant  organique. 

8.  Procede  suivant  la  revendication  7,  dans  lequel  I'emulsion  aqueuse  contient  0,1  a  5%  en  poids  de 
20  benzaldoxime. 

9.  Procede  suivant  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  benzaldoxime  est 
formule  en  une  composition  de  revetement  superficiel. 

10.  Composition  de  revetement  superificel  a  base  de  solvant  qui  est  une  peinture,  une  laque,  une 
resine  ou  un  autre  revetement  protecteur  a  base  de  resine  qui  contient  en  outre  comme  inhibiteur  de 

25  corrosion  0,1  a  10%  en  poids  d'un  2  -  hydroxy  -  5  -  alkylbenzaldoxime  facultativement  substitue,  dans 
lequel  le  substituant  alkyle  en  position  5  contient  7  a  13  atomes  de  carbone. 

11.  Composition  de  revetement  de  metaux  a  base  d'une  emulsion  aqueuse,  comprenant  0,1  a  5%  en 
poids  d'un  2  -  hydroxy  -  5  -  alkylbenzaldoxime  facultativement  substitue,  dans  lequel  le  substituant  alkyle 
en  position  5  contient  7  a  13  atomes  de  carbone. 
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