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Summary 

Rapid simple IR spectophotometric methods were developed for the identification and 
classification of concrete additives, suitable for the replacing of earlier time-consuming more 
expensive methods. 

Location and contour of spectral bands, further the relative intensities of a few 
characteristic bands were used for identification. 

Investigations discussed in this paper form a part of research work, 
undertaken with the aim to increase the use of concrete additives in Hungary, 
with special regard to economy of material and energy by their application. 

Knowing the IR transmission properties of various additives containing 
known active substance, our object was to identify the active substances of 
unknown additives, and to predict on the basis of these properties, their 
expected concrete technological effect. The study of these effects (setting time, 
consistency, solidification and shrinkage modification) requires time
consuming and expensive measurements, which motivated the development of 
a simple, rapid method, giving reliable results. 

From the location, contour and relative intensity of the IR absorption 
bands of the additives the type of the additive, and in most of the cases the 
additive itself could be identified in our work. 

Antecedents 

The chemical composition, structure recognition and mode of action of 
additives were studied already by several authors [1-27J, but the IR spectra of 
the additives were not yet used for the above purposes. 
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Experimental technique 

One part of the additives was in the form of aqueous solution, these were 
evaporated in vacuum at 60 DC, potassium bromide pellets were made from the 
solid residue, and their spectra were taken with an IR spectrophotometer 
Model Zeiss UR-IO. 

From solid samples spectra were taken with pellet technique. 

Samples investigated 

Data of the 12 concrete additives studied are contained in Table 1. 

Table 1 

Properties of the concrete additives investigated 

Marking 
of the Trade name 
sample 

PI Plastol BF 

P2 Barraplast 75L 

P3 Barra Fluid 

P4 Barraplast C 

Fl Melment LlO 

F2 Viskoment V 

F3 Barra Super 

F4 Fliessmittel 78 

F5 Daracem 190 HC 

F6 Melment F 103 

SI Tricosal T4 

S2 harter 

Active substance 

lignin sulfonic acid-Na 

lignin sulfonic acid-Na 

lignin sulfonic acid-Na with several aliphatic 
groups 
lignin sulfonic acid-Na 

melamine-formaldehyde sulfonic acid-Na 

melamine-formaldehyde sulfonic acid-Na and 
lignin sulfonic acid-Na 
naphthalene sulfonic acid-Na and lignin sulfonic 
acid-Na 
the same as F2 

the same as F3 

the same as FI with several aliphatic groups 

formic-acid-Ca 

formic-acid-Ca 

P = plastifier; F = liquifier; S = solidification accelerator 

State and solids 
content ~~ 

brown liquid 
34-36 

brown liquid 
32-35 

brown liquid 
37-40 

brown liquid 
25-28 

colourless liquid 
19-21 

brown liquid 
24-25 

brown liquid 
49-51 

yellowish liquid 
20-21 

brown liquid 
20-21 

white powder 
lOO 

white powder 
lOO 

white powder 
lOO 
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Results 

The IR spectra of the concrete additives, and structures of the principal 
active ingredients are shown in Figs 1-3. The assignment of the most important 
absorption bands is also given in the figures. 

The spectra are in conformity with the assumed structure. In the case of 
two additives (P3, F6) the ratio of aliphatic hydrocarbons is considerably 
higher than in the others. 

Onthe basis of the location and contour of the absorption bands, types P, 
F and S can be distinguished as summarized in Table 2. 

The mode of distinguishing P samples from one another is summarized in 
Table 3. 

The possible distinguishing of F samples is contained in Table 4. 
The spectra of samples SI and S2 are identical, and substantially differ 

from those of the other additives. On the basis of their bands they are 
presumably saIts of formic acid. 

In view of the fact that the concrete additives investigated contain 
identical or similar functional groups, their IR structural bands appear in the 
same intervals. However, the mutual ratio of the different functional groups 
shows already substantial differences, so that beside the modes described above 
we used for their identification also the intensity characteristics of the 
characteristic absorption bands of their principal groups in the following way: 

Table :2 

Separation of additives of types P, F and S on the basis of their IR spectral bands 

Type Mode of separation 

P Characteristic bands of lignin sulfonic acid-Na 
F Several bands of medium intensity in the 900 - 700 cm 1 range, which are absent in the case of P 

samples 
S A spectrum completely different from those above. there are no SO;: groups. bands characteristic 

of formic-acid-Ca 

Table 3 

Possible identification of P samples on the basis of their IR spectral bands 

Additive Mode of distinguishing 

PI At 138) cm - 1 a considerably more intensive band. than in the case of the other additives. 
P2 Bands between 1500 and 1400 cm -I are of the same intensity. as different from PI and P3. 
P3 In the absorption regions of the CH 2 group considerably more intensive bands than in the case of 

the others. 
P4 Similar to P2. but with other contour of the band between 1300 and 1100 cm - 1 
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Fig. 3. The IR spectra of the concrete additives, the assignment of the most important 
absorption bands and the structures of principal active ingredients 

At 3460, 2940, 1610, 1360, 1200 and 1050 cm -1 the absorbances of the 
-OH, -NH-, CH3-, CH2- stretching vibrations of the skeletal and NH
deformation vibrations, the CH3- symmetric deformation vibration, and of 
the S03 and C-O-C asymmetric and symmetric stretching vibration bands 
were calculated with the base line correction method. Then the percentage 
distribution of the intensities of the single additives at this six selected bands 
was calculated. Results are contained in Fig. 4. 

From the figure the following can be established: on the basis of the 
intensities falling to band 3460 cm - 1 types P, F and S can be well separated, 
and within the types even the single additives can be distinguished. 

Table 4 

Possibilities of the identification of F samples on the basis of their IR spectral bands 

Additive Mode of distinguishing 

FI Bands of melamine-formaldehyde Na+bands of the aliphatic groups. 
F2 Near identical with FI. 
F3 At 680 cm - 1 an intensive band, at 1360 cm-I a band. 
F4 Near identical with Ft and F2 
F5 Near identical with F3, at 1360 and 1380 cm - 1 doublet. 
F6 Different from the others, intensive bands in the absorption regions of aliphatic groups. 
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Fig. 4. The percentage distribution of the intensities of single additives at six selected bands 

S samples are well separated at all the bands from the others. 
Moreover, P and F samples can be well separated on the basis of their 

intensities at the bands appearing at 1600 and 2940cm- 1
. 

We wish to continue our work with the reproduction of results achieved 
so far, with the spectrophotometry of further additives, and with the 
elaboration of a method, suitable for the detection and identification of 0.5 to 
2% additive in hydrated cement. 
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