Concrete Technology Update
Thiocyanates
Introduction
The use of thiocyanates in chemical admixtures was patented by Master Builders Solutions in 1981. It is well known
in the concrete industry that thiocyanates are effective in accelerating the setting of portland cement and enhancing
early strength development of concrete. The thiocyanate ion is one of many components in MasterSet® FP 20 (formerly
Pozzutec® 20+) low temperature accelerating admixture with year-round versatility.
In the late 1980s some concern was expressed over the use of thiocyanates in chemical admixtures. This concern stemmed
from a technical report authored by Manns and Eichler1 that was published in 1982 in an issue of a German concrete
journal. In this report, it was stated that the use of thiocyanates in concrete increases the potential for corrosion of reinforcing
steel. However, in a paper published in the November 1989 issue of Concrete International2 it was shown that thiocyanatebased admixtures are safe for use in reinforced concrete even well beyond their maximum recommended dosages.
The issue of thiocyanates was given a great deal of attention by ACI Committee 212, Chemical Admixtures, and by the American
Institute of Architects (AIA). This technology update presents the facts and the position adopted by the technical committees.

Corrosion and Effect of Thiocyanates

Reinforcing steel in concrete is protected from corrosion by a
protective or passive ﬁlm, which is stabilized by the high pH of the
concrete environment. This protection exists until a combination
of things happen. First, the protective ﬁlm surrounding the
reinforcing steel has to be broken. Second, water and oxygen
must both be present around the surface of the reinforcing
steel and a galvanic cell has to form. The reinforcing steel then
corrodes to form expansive iron oxides. This is the rust that is
associated with reinforcing steel corrosion. A schematic diagram
that illustrates the corrosion process is shown in Figure 1.
Figure 1.
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It is well known that when chloride ions (CI-) are present in
sufﬁcient quantities in concrete, they accelerate the corrosion
process by destroying the protective ﬁlm on the surface of the
reinforcing steel. The introduction of the ﬁrst thiocyanate-based
admixture to the market in the early 1980s prompted Manns and
Eichler to investigate its effect on the corrosion potential of steel in
concrete. The thiocyanate ion is believed to behave in a manner
similar to the chloride ion. Thiocyanate ion concentrations as high
as 2.0 percent by mass of cement were used. It should be noted
that no thiocyanate-based admixtures were used in this study.
In their report, Manns and Eichler presented data showing that at
high concentrations, thiocyanate ions have the potential to initiate
the corrosion of reinforcing steel in concrete. Test series utilizing a
galvanostatic electrochemical procedure and non-electrochemical
aging specimens indicated that the critical concentration for the
thiocyanate ion, above which corrosion was likely to occur, was
approximately 1.0 percent by mass of cement.
Below the critical concentration, the data indicated that thiocyanates
are safe. The authors advocated that care should be taken when
thiocyanates are used in chemical admixtures.
Since 1982, many other independent laboratories, as well
as Master Builders Solutions, have evaluated thiocyanatebased admixtures in corrosion studies. Table 1 (extracted from
Reference 2) presents a summary on the data from these studies
on thiocyanates. These data indicate that the threshold level for
thiocyanate ions lies between 0.50 and 0.70 percent by mass of
cement. For comparison, a 90 ﬂ oz/cwt (5,870 mL/100 kg) dosage
of MasterSet FP 20 admixture contains less than 0.165 percent

thiocyanate ion concentration by mass of cement (See Table 2).
As indicated in Table 1, there was no evidence of accelerated
corrosion activity in any of the evaluations that used thiocyanate
at a conventional admixture dosage.
An important aspect to remember is that long-term exposure
of test specimens at Master Builders Solutions laboratories
has consistently shown no difference in corrosion activity
between untreated and admixture-treated concretes. This again
indicates that thiocyanate-based admixtures are safe for use at
recommended dosages.

Current Activities in ACI 212 and the AIA

When the AIA wrote their 1987 edition of Masterspec® Section
03300, “Cast-in-Place Concrete,” thiocyanate-based admixtures
were not allowed. However, after a review of data obtained from
the large number of evaluations initiated after publication of the
German paper, the AIA has since updated this speciﬁcation.
There is no mention of thiocyanate-based admixtures in this
speciﬁcation section.

In ACI PRC-212.33 the following wording appears:
“The fact that an accelerating admixture does not contain signiﬁcant
amounts of chloride, however, does not necessarily render it
noncorrosive; for example, Mann and Eichler (1982) report that
thiocyanates may promote corrosion. Nmai and Corbo (1989),
however, found that the threshold level for initiation of corrosion
by sodium thiocyanate lies between 0.75 and 1.0% by mass of
cement, and concluded that the use of sodium thiocyanate-based
accelerating admixtures is safe for reinforced concrete applications
up to these concentrations. Typical dosages of accelerating
admixtures containing sodium thiocyanate contribute between 0.05
and 0.1% sodium thiocyanate by mass of cement, and extremely
high dosages may contribute as much as 0.2% sodium thiocyanate.
Users may request that suppliers of admixtures containing sodium
thiocyanates provide test data regarding the corrosion of steel in
concrete. The information should include corrosion results within
the intended dosage range.”

Table 1. Summary of sodium thiocyanate (NaSCN) corrosion studies (Table from Reference 2)
		
Test Lab
Type of Test Conducted

NaSCN Concentration*
% by mass of cement

Manns and Eichler

Results of Study

Electrochemical
0 – 2.8
(galvanostatic)		
			

Threshold lies between 1.1 and
1.4% by mass of cement from
current density vs. potential data.

Electrochemical
0 – 2.8
(potentiostatic)		

No indication of corrosion below
2.8% by mass of cement.

Aging
0 – 2.8
			

No rust spot observed below
1.4% by mass of cement.

CTL (PCA)
Stratfull
0, 0.067, 0.135, 0.270
No difference in averge
			time-to-corrosion.
Wiss, Janney, Elstner
Southern Climate
0, 0.055
Associates, Inc.			
			
Webster Engineering

Southern Climate
0, 0.055, 0.090
(de-ionized water)		

Solar Testing, Inc.

Modified Southern
0, 0.045, 0.135
(same slump)
0.203, 0.271
			
Master Builders Solutions

Admixture decreased rate of
corrosion of reinforcing bars
compared to plain control.
No corrosion activity.
Admixture-treated specimens
exhibiting less corrosion activity
compared to plain control

Modified Southern
0, 0.203
Climate (same w/c)		
(de-ionized water)

No corrosion activity.

Electrochemical
0 – 1.0
(galvanostatic)		
(screened mortar)		

Threshold lies between 0.75 and
1.0% by mass of cement.

Stress-Corrosion
0.203
Cracking		
			

No stress-corrosion cracking of
low-relaxation and stressrelieved prestressing wires.

Long-term outdoor
exposure

0, 0.045, 0.067, 0.203

No difference in corrosion activity.

* Thiocyanate ion (SCN-) is 71.6 percent of NaSCN to mass. Therefore, a concentration for NaSCN of 2.8% by mass of cement would indicate a concentration for thiocyanate
ion of 2.0% by mass of cement.

Table 2. Sample Calculations of Thiocyanate Ion Contribution of MasterSet FP 20 Admixture
Thiocyanate Ion Content:

Less than 2%

Maximum Dosage:

90 fl oz/cwt

(5,870 mL/100 kg)

Weight:

11.74 lb/gal

(1.41 kg/L)

Maximum Thiocyanate Ion
Content of Concrete:

[ ]
[ ]

[ ]
[ ]

[ ]
[ ]

[ ]

																																	<
0.165 lb/cwt
90 fl oz
11.74 lb
1 gal
0.02
																																	<
0.165% by mass of cement
cwt
gal
128 fl oz
																																	<
0.165 kg/100 kg
5.87 L
1.41 kg
0.02
																																	<
0.165% by mass of cement
100 kg
L

Conclusions

1. The thiocyanate ion is non-corrosive at the concentrations
found within current recommended dosage ranges of Master
Builders Solutions‘ thiocyanate-based admixtures.
2. Should an architect or engineer desire to include a limitation on
the amount of thiocyanates in concrete, the wording shown in
the suggested speciﬁcation below is recommended.

Suggested Speciﬁcation Language for
Thiocyanate-Based Admixtures

Thiocyanate-based chemical admixtures meeting the
requirements of ASTM C494/C494M shall further comply with
the following:
When used at the manufacturer’s maximum recommended
dosage, thiocyanate ions contributed from the admixture shall
not exceed 0.30 percent by mass of cement.
The manufacturer shall certify that thiocyanate-based
chemical admixtures proposed for use on this project meet this
requirement.
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More Information

The Master Builders Solutions brand brings expertise to create
chemical solutions for new construction, maintenance, repair
and renovation of structures. Master Builders Solutions is built
on the experience gained from more than a century in the
construction industry.
The know-how and experience of a global community of
construction experts form the core of Master Builders Solutions.
We combine the right elements from our portfolio to solve your
specific construction challenges. We collaborate across areas
of expertise and regions and draw on the experience gained
from countless construction projects worldwide. We leverage
global technologies, as well as our in-depth knowledge of local
building needs, to develop innovations that help make you more
successful and drive sustainable construction.
The comprehensive portfolio under the Master Builders
Solutions brand encompasses concrete admixtures, cement
additives, chemical solutions for underground construction,
fiber reinforcement solutions, waterproofing solutions, sealants,
concrete repair and protection solutions, performance grouts,
and performance flooring solutions.

Master Builders Solutions
Admixtures US, LLC
23700 Chagrin Boulevard
Cleveland, Ohio 44122-5544
800-628-9990
Master Builders Solutions Canada, Inc.
1800 Clark Boulevard
Brampton, Ontario L6T 4M7
800-387-5862
Visit us at:
www.master-builders-solutions.com/en-us
Follow us at:

LIMITED WARRANTY NOTICE: We warrant our products to be of good quality and will replace or, at our discretion, refund the purchase
price of any products proved defective. Satisfactory results depend not only upon quality products, but also upon many factors beyond our
control. Therefore, except for such replacement or refund, MASTER BUILDERS SOLUTIONS MAKES NO WARRANTY OR GUARANTEE,
EXPRESS OR IMPLIED, INCLUDING WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE OR MERCHANTABILITY, RESPECTING
ITS PRODUCTS, and Master Builders Solutions shall have no other liability with respect thereto. Any claims regarding product defect must
be received in writing within one (1) year from the date of shipment. User shall determine the suitability of the products for the intended use
and assume all risks and liability in connection therewith. Any authorized change in the printed recommendations concerning the use of our
products must bear the signature of the Master Builders Solutions Technical Manager.
This information and all further technical advice are based on Master Builders Solutions’ present knowledge and experience. However, Master
Builders Solutions assumes no liability for providing such information and advice including the extent to which such information and advice
may relate to existing third party intellectual property rights, especially patent rights. MASTER BUILDERS SOLUTIONS SHALL NOT BE
RESPONSIBLE FOR CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES (INCLUDING LOSS OF PROFITS) OF ANY KIND. Master
Builders Solutions reserves the right to make any changes according to technological progress or further developments.

® registered trademark of a MBCC Group member in many countries of the world
© 2021 MBCC Group rev 03/22 CTF-0211, LIT #: AD1017067

