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What immediately strikes you when talking 
to Mrs. Kulkarni and Mr. Shah, directors and 
owners of Surface Innovators, is their en-
thusiasm about the picking and passivation 
industry and their drive to supply innova-
tive and top-quality solutions to solve their 
customers’ challenges. Since the company’s 
inception in Mumbai in 1992, it has grown 
in a little over twenty-five years into a world 
class, one-stop shop for pickling and passi-
vation solutions in many application fields. 
Mrs. Kulkarni takes up the story: “At Surface 
Innovators we offer our clients, through our 
K-2 brands, a safe, economical, and indig-
enous set up by which they can solve their 
pickling and passivation needs related to a 
whole range of stainless steels and low-alloy 
steels, regardless of whether our clients’ is-
sues pertain to fume generation, acid han-
dling, corrosion, over pickling, pitting, health 
hazards, non-removal of heat scales, hard 
annealed scales, time duration, non-user 
friendliness, or non-passivity. We are here to 
solve their problems for them.” 

K-2
PICKLING & PASSIVATION ON STAINLESS STEELS

Surface Innovators LLP:  
Scaling new heights in surface finishing

Being in operation for more than a quarter-of-a-century, Surface Innovators has grown into a world 
leading, one-stop shop for its customers’ pickling and passivation needs. Supplying innovative products 

to some 2000 clients working in the stainless steels and associated alloy industries both in India and 
abroad, it adheres to the highest international quality standards in order to provide its customers with 
trouble-free services and value for money. Stainless Steel World India Journal recently caught up with 

owners Mrs. Anushree Kulkarni and Mr. Anish Shah to talk about their company’s success story.

By John Butterfield

“Our desire to establish and expand the busi-
ness,” adds Mr. Anish “came from the fact 
that pickling and passivation products do 
not always end up with an adequate quality 
finish. Moreover, and just as importantly, is 
the fact that the fumes that result from the 
chemical reactions during these processes 
can be life threatening. This motivated us 
to develop a revolutionary picking and pas-
sivation process, which not only produces a 
uniform, quality finish to the surface of prod-
ucts according to ASTM-A380 international 
standards, but which is no longer a health 
hazard. Nevertheless, it goes without saying 
that this venture would not have turned into 
a reality without the guidance of Mr. Kumar 
Shah of the Progressive Chemicals Corpora-
tion, Mumbai, in the beginning years of the 
concern.”
Over the years the company has grown con-
siderably so that today it offers a complete 
range of metal treatment solutions against 
corrosion. They supply the chemicals as well 
as all the equipment necessary for clients to 
take care of their in-house pickling and pas-
sivation. In fact, the company supplies to ap-
proximately 2000 clients, not only in India, 
but also in Bahrain, Indonesia, Kenya, Kuwait, 
Mauritius Oman, Singapore, Sri Lanka, Tai-
wan, UAE, and throughout Africa. 

Why pickle and passivate stainless 
steels?

All stainless steels contain at least 13% chro-
mium and it is this element that gives the 
material its ‘shiny’ nature. Oxygen present in 
the atmosphere combines with the chromi-
um to form a dense, chemical resistant pas-
sive layer of chromium oxide that protects 
the surface of the material against corrosion. 
Even after abrasion, this passive layer is able 
to repair itself to its original pure state. How-
ever, every mechanical treatment damages 
the top layer of the material, whether this 
is due to: (a) contamination through ferritic 
matter; (b) changes in the structure of the 
layers of the material; (c) the development of 
inbuilt stress in the material, or (d) a reduc-
tion of the chromium content. Additionally, 
heat treatment, such as annealing and weld-
ing also leads to scaling and discoloration. 
This not only results in a deterioration in the 
appearance of the material, but also in a low-
ering of its corrosion resistance, due to the 
presence of ferritic oxides. Because of this, 
a continuous passive layer of chromium ox-
ide cannot form and it easily becomes dam-
aged and corroded, losing its original purity. 
It is therefore essential to have a metallically 
clean and pure surface produced by pickling 
before passivation.
Mrs. Kulkarni: “Corrosive stains on stainless 
steels that are not correctly passivated can 
lead to defects such as: pitting-, crevice-, 
stress cracking-, and inter-crystalline-corro-

sion, and corrosion resulting from contact 
with foreign metals.” 
 

Advantages of K-2 pickling over grinding 
and polishing

“Actions resulting from grinding and polish-
ing can also severely damage the surface of 
stainless steel materials when not adequately 
removed,” continues Mr. Shah. “For example, 

smooth, and passive. Thereby bringing an 
end to corrosion. “This naturally leads to 
improvements in the life and performance 
of the materials,” says Mrs. Kulkarni. “An-
other advantage is that the chemical pro-
cess produces negligible fumes, a significant 
factor, considering that such processes in  
the past have brought many health hazards 
with them.” 
Some application fields where this process 
has been used to ‘clean’ surfaces are with 

›
  Spiraled wire before (left) and after 

(right) K-2 pickling and passivation.

›
  Standing below the famous K-2 brand 

sign from left to right are: Mr. Anish Shah,  
Mr. Kumar Shah, and Mrs. Anushree  
Kulkarni. With the K-2 brand, they have 
developed a revolutionary picking and  
passivation process, which not only produces 
a uniform, quality finish to the surface of 
products according to ASTM A-380 and  
A-967 international standards.

grinding is a mechanical action that tends to 
push the surface iron into the metal, contam-
inating the surface. This ultimately leads to 
rusting and corrosion. However, K-2 pickling 
and passivation can solve this problem as it 
removes all the free iron from the metals sur-
face and the passivation helps to regenerate 
the chromium layer that protects the surface 
from further corrosion.”
Similarly, when surfaces are polished, the  
action tends to leave behind tiny, almost 
invisible black polishing particles or com-
pounds on the metal surface. These contam-
inate the metal surface and their presence 
on the surface make way for rusting and  
corrosion. However, by carrying out K-2 
passivation after every finishing and polish-
ing action, contamination problems can be 
solved. 
In fact, Surface Innovators’ K-2 chemicals  
not only remove oxides scales, rust parti-
cles, ferritic contaminants, annealing colors, 
and discolorations from the stainless steel 
surface, but also restore it to full corrosion 
resistance, protecting it from any further 
corrosion by making the surface sterile, 

stainless steel pharmaceutical-, chemical-, 
dairy- and beverage-machinery, fermenters, 
heat exchangers, mixers, pressure vessels, 
process plants, process systems, silos, stain-
less steel pipelines, stirrers, storage tanks, 
and reactors.

›
  Perfect results can be achieved in removing weld scales, stains and marks using K-2  

chemicals as can be seen by the above results.

›
  A cylinder before the use of K-2 cleaning chemicals and after the use of K-2 cleaning chemicals.
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product range
The company is proud to offer a variety of 
chemicals for use in the pickling and passi-
vation of stainless steels under the brand 
name K-2. These are approved by the Indian 
Institute Technology (IIT) under ASTM-A380 & 
ASTM-A967 and include K-2 paste in gel form, 
K-2 spray in semi-gel form, K-2 dip in liquid 
form, K-2 duplo, K-2 SSA (an inhibitor), K-2 
bio-passive, K-2 400 series, and K-2 GEN NXT, 
and K-2 TECH NXT. Visit also the company  
website at: www.surfaceinnovators.com

 K-2 pickling paste

“K-2 pickling paste is used to clean weld 
seams and the areas surrounding welds”, 
says Mr. Shah, “in which approximately  
1 kg of chemical paste can be used to cover 
90–100 meters of weld seams. The procedure 
for applying the paste is simple: 50 grams of 
SI.56 degreaser is added to 1 liter of water 
(5% water/volume) and this is applied to the 
surface in question, for approximately 10–15 

light and it is essential to use K-2 passivation 
after every pickling process.” 

 K-2 pickling spray

This is used to clean large fabricated  
stainless steel equipment such as vessels  
and the internal and external surfaces  
of pipes by using a pressurized spray bottle/
pump. Again, 1 kg of spray will be enough 
to clean an area of 40–50 sq. ft. The appli-
cation procedure is to add 50 grams of SI.56  
degreaser to 1 liter of water and then to  
apply the solution to the surface for  
10–15 minutes, then washing thorough-
ly with water and allowing the surface to  
dry. After spraying, the K-2 spray should 
be left for 30–60 minutes on the sur-
face before being removed with a brush.  
Then the surface should be washed thor-
oughly with high-pressure water and allowed 
to completely dry, after which K-2 passiva-
tion solution should be applied and left for 
20–30 minutes. Finally, the surface should be 
rinsed with demineralized water and dried.

passivating solution for 30 minutes, then 
washed with demineralized water and al-
lowed to dry thoroughly.

 K-2 duplo and K-2 400 series

Surface Innovators have also developed a 
cleaning procure for pickling and passivation 
of duplex and super duplex stainless steels, 
as well as for cleaning and descaling 400 
grade series of stainless steels. 

 K-2 SSA beneficial for the environment

“The use of K-2 SSA is particularly benefi-
cial to the environment,” says Mrs. Kulkarni,  
“in that it suppresses nitrous oxide fumes 
for bulk pickling of stainless steels.” It is 
used by adding 0.5–1 liter of K-2 SSA to an 
existing regular pickling bath of 100 liters. 
It provides a brighter and more lustrous 
finish to the surface and works best when 
the iron content in the bath is approximate-
ly 0.25 grams/liters to 50 grams/liters. The  
pickling bath can be replenished at regular 
intervals with K-2 SSA, but additions of K-2 
SSA can be discarded after the iron content 
detected exceeds 60 grams/liter. Regular  
usage does not allow the base acid to eat  
up the parental metal, but it does reduce 
metal loss. 

 K-2 bio passive

This is a bio-degradable chemical for cleaning 
and passivating stainless steel process sys-
tems. “It is relatively new to Surface Innovators 
and provides a unique, safe, nitric-acid free, 
non-hazardous, non-fuming, non-toxic, bio-de-
gradable disinfectant cleaning and passivation 
chemical product and cleaning technique for 
the pharma, food, dairy, and beverage indus-
tries,” says Mr. Anish Shah, “and it is ideally suit-
able for intermediary cleaning during produc-
tion batches, in pre-operational maintenance, 
and post-operational cleaning of stainless steel 
equipment. Moreover, it cleans and passivates 
stainless steel surfaces and the chelating agents 
have no negative impact on these.”

newly launched K-2 gEn nXt

“Newly launched K-2 GEN NXT,” says  
Mrs. Kulkarni, “is a single step pickling and pas-
sivation product for stainless steels and associ-
ated alloys.” ASTM A967 approved, it produces 
less fumes during the pickling process, which 
improves human safety and thereby reduc-
es risks. It is available in a gel form with brush 
application, a semi-gel form with spray applica-
tion, and a dip form. It can be used for all kinds  
of fabricated vessels, silos, reactors, mixer 
vessels, and heat exchangers catering to the  

pharma, chemical, food & beverage, and  
petrochemical & desalination plants. Some of its 
advantages are: it provides a single step process 
for pickling and passivation, has red in the color 
to help with the easy visual inspection post ap-
plication, improves corrosion resistance, does 
not alter the grain structure of the base material, 
thereby improving product lifetime. It is already 
been sold throughout India and the Middle East.
Hand-in-hand with the chemical products, Sur-
face Innovators provides a whole range of protec-
tive and safety equipment like air respirators, PVC 
suits and gloves, protective glasses, and boots.

 K-2 tECh nXt

A New Generation Technology with Less 
Health Hazard green colour. Virtually Fume 
Free achieving Pickling and Passivation in a 
Single Step Application.

Conclusion

Supplying such a broad range of high-quality 
products, it is not surprising that Surface Inno-
vators has received many customer satisfaction 
certificates for its K-2 products, both in India – 
Alfa Laval, Lupin, Raajratna, Uhde and Larsen 
& Toubro, for example, and internationally –  
Bilfal, Bonatti, Petrofac, L&T Oman, Sidem, and 
Saipem, etc. “As such,” says Mrs. Kulkarni “our 
future looks very bright and we will continue 
to expand our business further in India and 
around the globe.”

Contact details

For further information please contact us at:
anish@surfaceinnovators.com
anushree@surfaceinnovators.com
Mobile. No. + 91 98201 92939 / +91 98204 55393
www.k2picklingpaste.com

minutes, after which the surface is washed 
thoroughly before being allowed to air dry. 
The K-2 paste should always be applied, with 
a brush, on the weld seam and the surround-
ing area. It should be left on the seam for 
a period of 30–45 minutes, depending on 
the thickness of the oxide scale. Afterwards 
the surface should be brushed with a plas-
tic bristled brush, then it should be washed 
thoroughly with high-pressure water and 
allowed to completely air dry. Following on 
from this, K-2 passivation solution should be 
applied and left in place for 20–25 minutes. 
Finally, the surface should be cleaned thor-
oughly with demineralized water and dried. 
Other factors that should be taken into con-
sideration are: the chloride content in the 
rinsing water should be less than 50 ppm, 
and the products should be shaken before 
use. Similarly, the chemical products should 
not be applied to the surface in direct sun-

 K-2 pickling dip
The dip form is used to clean complicat-
ed items like the insides of pipelines of cir-
culatory systems. It is also used to clean  
wire rolls’ internal recessed areas of machin-
ery by dipping them into a large tank con-
taining K-2 pickling dip by means of a chain 
pulley. The SI.56 degreaser solution should 
be applied to the surface for 5–10 minutes 
or else the items should be immersed into 
the degreasing tank for 10 minutes. The 
surface should then be washed thoroughly 
with high-pressure water and then allowed 
to dry. The equipment immersed into the 
dip tank should be left for 50–60 minutes, 
depending on the amount of scaling on the 
stainless steel surface. Afterwards it should 
be removed and washed thoroughly with 
high-pressure water and allowed to dry.  
Then the equipment should be dipped into 

See product 
demonstrations  

by clicking on the  
QR code

›
  A cylinder before the use of K-2 cleaning chemicals and after the use of K-2 cleaning chemicals.

›
  Outside the factory of Surface Innovator LLP.

›
  Cleaning pipes with K-2 chemicals.

After pickling 
passivation

Before pickling passivation




