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ABSTRACT

The article represents the analysis results of the main reasons
for formation of the concrete products surface defects, caused by
the physical and chemical interaction of the agent components
and concrete at the interaction boarder with the mould, as well as
describes the ways to prevent them. As a result of the performed
analysis, the reasons for the defects formation of the concrete products
surfaces were detected and analysed: grease stains, blowholes,
concrete dyeing, loose deposit (scab), rusty stains on the surface of
the finished product, destruction of the concrete surface layer of the
finished product.

It was found out that the defects formation on the concrete surface
of the finished product is caused by the following factors: a mismatched
blend composition of the mould release agent, not considering the

45



technological peculiarities of the concrete product manufacturing, an
insufficient or excessive agent consumption.

The article provides the practical recommendations, allowing to
significantly decrease or exclude a possibility of the defects formation
on the surface of the finished concrete and reinforced concrete products.

As a result of the performed studies it was found out that the
consumption within 7-10 g/m? of the agent active material will ensure
proper demoulding of the product, and at the consumption more than
20-30 g/m? the following can be often observed: grease stains form
on the concrete surface, the colour changes, the concrete surface layer
looses etc.

Dyeing of the concrete surface can be caused by the following: dyeing
components in the agent; presence of the substances in the agent, capable
of the physical and chemical interaction with the concrete mixture
components.

In most cases the surface blowholes on the concrete are the result
of the air bubbles concentration at the interaction boarder between
the concrete mixture and mould release agent. The size of the bubbles
depends to a certain degree on the release agent. Adding of the surface
active substances to the agent composition will contribute to the bubbles
split to the tiniest sizes (less than 1 mm).

The surface active substances in the agent, as well as calcium and
aluminium ions in the concrete will contribute to the formation of the
scab on the concrete surface. The volume of the scab decreases when
adding fatty acid to the agent composition.

After stripping of the concrete and reinforced concrete products,
their surfaces can be exposed to the rust stains, appeared as a result of
the surface dyeing with the steel mould corrosion products. The mould
corrosion can appear if the applied mould release agent does not have
enough capability to protect them from corrosion under the conditions
of the moulded products solidification, especially, in case of the steam
treatment. In order to ensure the anticorrosion protection of the steel
moulds, corrosion inhibitors are added to the agent composition.

Destruction of the finished product surface layer is caused by the
physical and chemical interaction of the agent components and concrete
mixture. In case of improper ratio of the agent components, the reaction
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products in the form of a thin loose deposit layer can accumulate on
the concrete and(or) mould surface. In case of proper ratio of the agent
components, the layer of the reaction products is so thin that it cannot
be seen visually.

The obtained results of the studies can be used as the basis for
development of the mould release agents’ formulation.

Keywords: concrete mixture, mould release agent, adhesion re-
duction, defects on the concrete products surface, ways to prevent
possible defects.
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AHHOTALMUA

B cmambe npedcmagnieHsbl pe3yibmamal AHAMU3d OCHOBHbIX NPUUUH
0bpazosarus dedhekmos nogepxHocmu 6emoHHbIX U30enUll, 8bl386AHHBIX
Pusuko-xumureckum 8aaumodeticmauem KOMNOHEHMO8 cMasku u Oe-
MOHA HA 2PaHule CONPUKOCHOBEHUS ¢ hOPMOTL, U ONUCAHBL CNOCOOBL UX
npedynpexcoeHusi. B pe3ynbmame 8bINONTHEHHO20 AHANIU3A BblABJEHbL
U NPOAHANU3UPOBAHbL NPUULIHBL BO3HUKHOBEHUS 0eheKmoa 6emOoHHbIX No-
gepxHocmell u30esull: MacasiHble NAIMHA, PAKOBUHbL, OKpawU8aHue bemo-
HQ, pbLUIBLLLL 0cadok (Hanem), picasvle NAMHA HA NOBEPXHOCMU 20M0OB020
u3denus, paspyuleHue NOBEPXHOCMHO20 (105 6eMOHA 20M08020 U30eNUsl.

YemawnoseneHo, umo 803HUKHOBeHUe OedheKmos HA nosepxHocmu
b6emoHa 20moe020 u30enust 06yca08eHO caedyrwumu Gakmopamu:
HenpasuibHO NOOOOPAHHBLIM KOMNOHEHMHbIM COCMABOM pa3denu-
menbHoll cmasku 6e3 yuema mexHo102uHeckux ocobeHHocmell npous-
800cmea 6emoHHbLX u30enull, He0OCMAMOUHbIM UAU UBUUHUM pAC-
X000M cMa3KU.

Jlanbl npakmuueckue pekomeHOAyUU, N0380ONSIOUUE 3HAUUMETIb-
HO YMEHbWUMb UAU UCKJIOUUMb 803MONCHOCMb 803HUKHOBEHUS Oe-
pexmos Ha nogepxHOCMU 20Mo8blX HEMOHHBIX U JHcesle300eMOHHbIX
uzdenudl.

B pe3ynvmame npogedeHHbLX UCCe008AHULL YCMAHOBIEHO, UMO
pacxod e npedesiax om 7 0o 10 e/m? deticmayroulezo seliecmaa cMasku
obecneuugaem kawecmaeHHoe omoesieHuUe U30enust om gopmul, a npu
pacxode 6osee 20-30 2/Mm? Ha nosepxHocmu bGemoHa wacmo obpasy-
HOMCS MACASHble NAMHA, Habl00aemcst udMeHeHUe Uygemd, pa3pblx-
JleHUe N0B8EePXHOCMHO020 CN10s 6emoHa u op.

OxpawusaHue nogepxHocmu 6emoHa moxcem 6blms 8b1386aHO C1e0Y-
OWUMU NPUYUHAMU: HAIUYUE 8 COCMAse CMA3KU OKPAULUBAOUUX KOM-
NOHEHMO8; Npucymcmaue 8 Hell 8eujecms, cnocobHbLX 8cmynams 8 ¢u-
3UKO-XUMUHYecKOe 83aumolelicmaue ¢ KOMNOHeHmamu 6emoHHol cmecu.

B 6onbutuHcmee ciyuaes8 no8epxHOCMHble PAKOBUHbL HA bemoHe
seast0mMes caedcmauem KOHUeHmMpayuu 8030yULHbLX ny3blpell Ha 2pa-
Huye 83aumoodeticmsus 6emoHHOll cMecu U pa3deuUmenbHOll CMA3KU.
Pazmep ny3svipeil 8 onpedesieHHOU cmeneHu 3a8UCUM OM UCNONb3Ye-
Mol cmasku. BgedeHue 8 cocmag cmMasku nO8epXHOCMHO-AKMUBHBLX
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geulecma cnocobcmayem 0pobsieHUI0 Ny3bipell 00 MeabUatiuiux pasme-
pos (meHee 1 mm).

dopmuposaHuio Hajlema HA nosepxHocmu bemoHa cnocobcmay-
10M No8epxXHOCMHO-AKMUBHblE 8el,ecmad 8 cocmase CMAa3oK U UOHbL
Kanbyus U atoMuHUs 8 cocmase bemona. ITpu egedeHuU HcuUpHOLU Kuc-
JIOMbl 8 COCMAB CMA3KU 8ENUUUHA HAIEMA CHUNCAEMCSL.

ITocne pacnanybku 6GemoOHHbIX U Jcese306eMOHHbLX U30eautl
HA UX N0BEPXHOCMU MO2YM 803HUKAMb PHCABble NSIMHA, KOMOpble 00-
pasyromcs 8 pe3yjibmame OKpawU8aHUsl NOBEPXHOCMU NPOJyKmamu
Koppo3uu cmanwsHblx opm. Kopposus popm 8o3Hukaem, ecau HaHe-
CeHHAs pazdenumenbHas cmaska He obsadaem 0ocmamouHoll cnocob-
HOCMBI0 3AWUuMums UX 0m Koppo3uu 8 Yc108usix maepoeHus 3agop-
MOBAHHBIX U30enull, 0COOEHHO NPU MePMOBIANCHOCMHOU 0bpabomke.
s aHmukoppo3uUOHHOU 3alumyl CMAbHBLX POPM 8 cOCA8 cMa3KU
88004M UH2UOUMOPbL KOPPO3UU.

Pa3spyuieHue no8epxXHOCMHO20 CN0SL 20M08020 U30eaust 00y C10871eHO
PusuKO-XUMUUECKUM 83aUMO0elicneUeM KOMNOHEHMO8 cMA3KU U 6emoH-
Holl cmecu. Tlpu HenpagsuibHOM 10060pe COOMHOULEHUSL KOMNOHEHMO8
CMA3KUu NpoOdyKmbl peakyuu 8 sude MOHK020 CJI0Sl PblXI020 8eulecmad
CNOCOOHbL OMKNA0LIBAMbCS HA nosepxHocmu bemoHa u (uiw) gopmbl.
Ipu yoauHom nodbope cOOMHOUWIEHUSI KOMNOHEHMO8 CMA3KU (10U Npo-
JdyKmo8 peakyuu HaCMoJbKo MOHKULL, YUMo 8U3YAILHO HE3AMeMmeH.

ITonyueHHble pe3ynbmamysl UCCe008AHULL MONCHO UCNOb308AMD
8 Kauecmaee 0CHOB8bL 011 paspabomku peyenmypsbl pa3oeaumenbHbLX
CMAsoK.

KiroueBsie cioBa: GeTOHHasi CMeCh, pa3zeuTeNbHasA CMa3Ka,
CHIDKEHME aare3ud, edeKThl Ha MTOBEPXHOCTH OETOHHBIX U3/ETHIT,
CII0COOBI IIPEeAYTIPEIKAEHUS BO3MOXKHBIX IePEKTOB.

Jnsa nutupoBaHusa: bypcos, H. I'. AHanu3 npuduH AedeKToB I10-
BEPXHOCTH OETOHHBIX U YKeJIe300€TOHHBIX U3/IETUH, 00YCIOBIEHHBIX
OUBUKO-XMMUYECKUM BO3JE€MCTBHEM CMa3OK Ha OETOHHYIO CMeCh
Ha I'paHUIIe ee CONPUKOCHOBeHUs ¢ dopmoit / H. I'. Bypcos, H. A.
Tapuesuy, H. I1. lumutpuagu, JI. . ViBamko // [IpobieMbl coBpe-
MeHHOro O6eToHa U »Keje300eToHa : cb. Hayd. Tp. / H-T BentHUNC;
peakon.: O.H.JlemkeBud [uap.].—Munck, 2020. —Bpim. 12.—-C. 45-60.
https://doi.org/ 10.35579,/2076-6033-2020-12-03 (aHIvI. 13.).

49



INTRODUCTION

A concrete mixture is a complex composition of substances with
physical and chemical activity in relation to the material of the mould,
contacting with it or formwork during solidification. A solidified
concrete mixture is characterised by a high adhesion to the steel
surface of the mould that hampers stripping of the finished concrete
and reinforced concrete products. In order to reduce adhesion to
the working surface of the moulds and formworks, a layer of the
mould release agent is applied, which serves as a buffer, preventing
the physical and chemical interaction of the concrete mixture active
components with the moulds and formworks material. A proper
agent can reduce the value of concrete adhesion to the moulds and
formworks material almost to zero and ensure easy and quality
stripping of the manufactured constructions and products.

The role of a modern mould release agent is not just to ensure
the adhesion value reduction, but to participate in the formation of a
high quality concrete surface. Poor or mismatched agent is the reason
for the formation of multiple defects on the finished product surface,
including: blowholes, grease and rust stains, scab, and destruction of
the product surface layer.

Open pores on the concrete surface contribute to moisture
penetration to the concrete layer during exploitation and contribute to
life reduction of the structures, mould material and formwork corrosion
reduce their life, grease stains and scab reduce the adhesion value of
the finishing or decorative material to the surface and deteriorate
the appearance of the concrete product. A poor-quality surface of the
finished product requires resources and time to finish the surface of the
concrete product.

In order to achieve a high quality concrete surface, the mould
release agent shall have a range of the functional properties:

ensure reduction of the concrete adhesion to the moulds and
formworks material,

disperse the air bubbles at the interaction boarder of the concrete
mixture with the agent up to visually inconceivable sizes;
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soak the surface of the moulds and formworks and be evenly
distributed on it;

remain on the vertical surface of the moulds and formworks;

not have a corrosion effect on the materials of the moulds and
formworks, as well as on the concrete;

maintain the functional properties in a wide temperature range.

In order to achieve a proper surface of the concrete and reinforced
concrete products and constructions, a complex approach to the
development of the mould release agent, not just considering the
blend composition, but the technological peculiarities of the concrete
mixture and agent manufacturing.

DEFECTS ON THE SURFACE OF CONCRETE PRODUCTS

A concrete mixture is a ready to use mixed homogeneous mixture
of a binder, aggregates and water with or without addition of
chemical and mineral additives, which, after compaction, setting and
solidification, turns into concrete [1]. As a rule, a concrete mixture
contains plasticizers, additives that regulate concrete solidification,
antifreeze, water-repellent and others [2]. The introduced additives
have a significant effect on the physical and chemical activity of the
concrete mixture to the material, contacting with it.

A solidified concrete mixture is characterised by high adhesion
to the mould steel surface; it has a negative impact when performing
stripping of the solidified concrete products. In order to reduce the
value of the concrete adhesion to the moulds and formwork material,
a certain thickness agent layer is applied. The agent significantly
prevents the physical and chemical interaction of the concrete mixture
active components with the moulds and formworks surface that, in
turn, reduces the strength of the adhesion bonds. Besides, the agent
affects the formation of a high quality surface. The agent shall not
leave grease stains and dye the concrete, shall not cause destruction
of the concrete surface layer, corrosion of the steel surfaces, curling,
flaking and surface dissolving [3].
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GREASE STAINS

After stripping the finished concrete and reinforced concrete
products in a number of cases there are the defects on their surface
in the form of grease stains, which mostly occur on the surfaces,
contacting with the horizontal sections of the moulds during
manufacturing, especially close to their coupling with the vertical
sections. The grease stains on the products surface, as a rule, are
caused by the excess of the mould release agent on the mould surface
or its separate areas. The agent excess can be caused by the following
reasons:

increased amount of the agent on the mould surface, exceeding
the standard value;

running of the agent from the vertical surfaces of the mould to the
horizontal one;

uneven agent’s distribution on the mould’s surface.

Exceedance of the agent’s consumption can be caused by the in-
correct assessment of its properties or imperfection of the used ap-
plication technology. Unevenness of the application can be specified
by the technological properties of the agent, in particular, a low ad-
hesion of the agent to the mould and formwork material. Running of
the agent from the vertical sections of the mould to the horizontal
one occurs both when it is excessively applied, and when the agent is
insufficient to retain on the vertical surface.

As a result of the performed studies it was found out that the
consumption within 7-10 g/m? of the agent active material will en-
sure proper demoulding of the product, and at the consumption over
20-30 g/m? the following can be often observed: grease stains form
on the concrete surface, the colour changes, the concrete surface lay-
er loses etc.Modern emulsive agents contain 20-30 % of the active
component (mineral or vegetable oil and modifying additives (for
example, fatty acids, surface active substances etc.)), the remaining
volume is water or volatile solvent. After application of such agents
on the mould (about 20-30 g/m?), water or solvent vaporizes, and a
thin layer of the active component remains on the mould surface (7-
10 g/m?%).When using high viscosity oil lubricants with a significant
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content of the active component (80-100 %), it is very difficult to
apply a thin layer. Traditional application means, including dispers-
ing, allow to achieve the layer of the agent, corresponding to the con-
sumption 25-30 g/m? that exceeds the required agent consumption
by 2-3 times and leads to its overconsumption and deterioration of
the finished product surface.

Grease stains on the concrete can occur because of the uneven
application of the agent, caused by the physical and chemical prop-
erties of the agent itself. In such case the applied level of the agent is
split into the drops. When using such agent, a plenty of small stains
appear on the concrete surface. As a result of the performed studies,
we found out that the agents, containing the alcohols in their initial
conditions together with mineral oils prone to drops formation on the
steel moulds surface. In order to eliminate drops formation, it is nec-
essary to transfer the alcohols into the compound ethers.

In case of an insufficient capability of the agents to retention on
the vertical surface, a significant amount of the agent runs off on the
horizontal surface, forming the excess, which forms grease stains on
the concrete. It is possible to significantly increase adhesion of the
agent to a steel mould by adding certain salts of fatty acids.

DYEING OF THE CONCRETE SURFACE

Dyeing of the concrete surface can be caused by the following
components of the agent:

coloured (colouring) components;

substances, capable of the physical and chemical interaction with
the concrete mixture components.

Coloured (colouring) components get into the composition of the
agents when adding law quality raw materials, in particular, some
waste mineral oils, containing a significant amount of the graphite
particles of colloidal size, stably suspended in the volume of the agent
and causing the concrete to become dark in colour.

The physical and chemical impact of the agent on the concrete can
be caused by the acid nature of the agent, also if the agent contains
the substances, which can be adsorbed in the upper concrete layer.
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LOOSE DEPOSIT SCAB ON THE CONCRETE
AND MOULDS SURFACE

A thin layer (scab) of the loose deposit can form on the surface of
the moulds and the finished product. It is a product of the physical and
chemical interaction of some components of the mould release agent
and concrete mixture. The surface active substances from the agents
and ions of certain metals, present in the concrete and contributing to
the formation of relevant salts, can participate in its formation.

The studies of the carboxylic acid impact on the scab forma-
tion, formed on the concrete and steel plate, which serves as a base
sheet, were performed. The composition, consisting of 60 % of the
industrial oil and 40 % of the petroleum solvent was accepted as a
basic one. Carboxylic acid was added to the control agent composi-
tion. When using the basic composition as the agent, an insignificant
amount of the scab is formed on the surface of the concrete. When
adding carboxylic acid, a quantity of the scab first decreases, then
gradually increases, and after that decreases again. When using the
basic composition, the scab is the product of the interaction of the
concrete mixture components and unsaturated cyclic hydrocarbons
contained in a small amount in the petroleum solvent. When adding
a small quantity of carboxylic acid, unsaturated cyclic hydrocarbons
enters into a chemical reaction with it, and the scab can hardly form.
When adding carboxylic acid in the amount bigger than required to
bond unsaturated cyclic hydrocarbons, scab is formed as a result of
interaction of the carboxylic acid with the ions of the metals, present
in the concrete mixture. As a result of such interaction, the salts of
carboxylic acids are formed according to the scheme:

2C H, COOH + Ca(OH), = (C.H, COO),Ca + 2H,0,

n-1
3C H, COOH + Al(OH), = (C H, .COO) Al + 3H,0.

With further increase of the carboxylic acid quantity, the amount
of the scab decreases. Figure 1 shows the obtained dependence.
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Figure 1. Dependence of the scab amount on the concrete surface on the carboxylic
acid content

The loose deposits scab is formed not only on the concrete surface,
but on the plate (base sheet), imitating the mould surface. Herewith,
if the scab amount on the surface of the finished product decreases
with the increase of the carboxylic acid content, the scab amount on
the steel plate increases.

BLOWHOLES

Blowholes are one of the surface defects of the reinforced concrete
products after stripping. Maximum size of the blowholes on the surface
of the products and constructions for A2 category of the construction
concrete surface is 1 mm, and for A7 category — 20 mm [4]. In most cases
the surface blowholes on the concrete are the result of the air bubbles
concentration at the interaction boarder of the concrete mixture and
mould release agent, as a result of the air intake out of the concrete
mixture volume and outside during compaction of the concrete mixture.

The size of the bubbles depends to a certain degree on the
used agent composition. If the agent contains the surface active
substances, air bubbles splitting up to the tiniest sizes (less than 1
mm) is observed. As a result, giant bubbles do not form and the size
of the surface blowholes is minimised and corresponds to the size
of the dispersed bubbles. Therefore, the smaller the size of the air
bubbles is, the smaller the surface blowholes are and the higher the
surface quality of the finished product is. In case of a properly chosen
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composition of the agent, the size of the surface blowholes decreases
to the extent that they become visually imperceptible.

Air bubbles splitting occurs as a result of decrease of the surface
tension at the interaction boarder of the air-agent phases. The surface
active substances, present in the agent, are absorbed on the surface
of the phases interface. As a result, the surface tension decreases, and
favourable conditions for big bubbles splitting to small are created.
They do not need to have their surface energy reduced by merging
into coarse aggregate [5].

As a result of the performed studies it was found out that an
effective decrease of the surface tension and achievement of a high
degree of the air bubbles splitting requires that the mould release
agent contains a combination of several surface active substances in a
certain amount, among which there must be a surface active substance
of the non-ionic type. Good results ensure joint introduction of the
fatty acids of vegetable oils, amino alcohols and non-ionic surface
active substances. In such case the fatty acids and amino alcohols,
when entering into a chemical reaction, form ether-like compounds
with surface active properties that can reduce the surface tension
of heterogeneous systems, and non-ionic surface active substances
complement the effect of the formed ethers. Interaction pattern of
fatty acids and amino alcohols:

B’ il
Cul i COOH+N =R — CyHyuiC| R
\ RS SN-R

N R
where
R'=C H, OH, R*>, R*=H (option 1);
R',R*=C H, OH, R*=H (option 2);
R',R?, R°=C H, OH (option 3).

The fatty acids and amino alcohols ethers also confer the
anticorrosive properties to the agents in relation to other moulds and
formworks details.
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RUST STAINS

Sometimes after stripping of the reinforced concrete products, rust
stains form on their surface as a result of the finished product surface
dyeing with the corrosive products of the steel moulds. The mould
corrosion can appear if the used mould release agent does not have
enough capability to protect them from corrosion under the conditions
of the moulded products solidification, especially, in case of the thermal
and moisture treatment. In order to ensure anticorrosion protection
of the steel moulds, corrosion inhibitors shall be added to the agent
composition. According to the studies’ results it was found out that amino
alcohols, amines, fatty acids of vegetable oils, amides, phospholipids, and
some nitro compounds, present in the agents, have an inhibitory effect.

The abovementioned chemical compounds confer the
anticorrosive properties not only to the mineral and vegetable oils,
but to the agents with a more complicated composition, containing
various solvents.

DESTRUCTION OF THE CONCRETE SURFACE LAYER

Destruction of the concrete surface layer with the mould release
agent is caused by the physical and chemical interaction of the
agent components and concrete mixture. One of the main agent
component - mineral oil — is characterised by a chemical inertness
in relation to the concrete mixture and does not cause destruction of
the concrete surface layer. Modern agents mostly contain a number
of other substances, capable of the chemical interaction with the ions
of the metals, present in the concrete mixture. Such components
include fatty acids, some SAS and amino alcohols. During the
concrete mixture solidification (especially at the steam treatment),
the mentioned components enter into a chemical interaction with the
concrete mixture, and in case of poor or improper selection of the
agent components ratio, the reaction products in the form of a thin
loose deposit layer is deposited on the surface of the finished product
and mould. In case of proper ratio of the agent components, the layer
of the reaction products is so thin that it cannot be seen visually.
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CONCLUSION

Concrete mixtures and mould release agents are not inert
compositions and are capable of physical and chemical interaction
with each other and with other materials. In case the mould release
agent lacks required technological properties, its interaction with the
concrete mixture can be accompanied by formation of the following
defects on the surface of the finished concrete products:

grease stains and dyeing of the finished product surface;

a decrease in the strength of the concrete surface layer and, as a
consequence, formation of the blowholes of various sizes, tears and chips;

corrosion and destruction of the moulds and formworks surface,
herewith the corrosion products will be transferred to the concrete
surface in the form of rust stains.

The reasons for defects formation on the surface of the concrete
and reinforced concrete products after their stripping, were
determined, including:

The excess of the mould release agent on the moulds and form-
works surface or separate areas is the main reason for formation of
grease stains on the products surface. The studies’ results showed
that the agent amount, sufficient for a proper —mould release, varies
within 7-10 g/m? based on the content of the active component. The
excess of the agent on the horizontal surfaces of the moulds can be
caused by a low capability of the agent to retain on the vertical sur-
faces due to its low adhesion to the mould material, as well as by an
insufficient capability of the agent to soaking. As a rule, such defect is
typical for the agents, containing free alcohols and mineral oils. In or-
der to eliminate such a defect, it is necessary to transfer the alcohols
to a bond state;

dyeing of the concrete surface with the components, present in
the agent or formed as a result of the physical and chemical interac-
tion of the agent components with the concrete mixture components.
Presence of the dyeing colour compound in the agent is caused by the
use of law quality raw materials (for example, waste oils). Capability
of the agent to enter into the physical and chemical interaction with
the components of the concrete mixture is caused by the substances
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in its composition, which can be adsorbed in the concrete surface lay-
er, giving it a different colour shade;

formation of a loose layer (scab) on the surface of the finished
concrete products happens at the solidification stage of the concrete
mixture as a result of its physical and chemical interaction with the
surface active substances, present in the mould release agent. In case
fatty acids are present in the agent, scab will contain the metal salts
of fatty acids. When adding the compounds with an amino group or
nitro group to the agents, the scab composition will become more
complicated;

concentration of the air bubbles at the interaction boarder of the
concrete mixture with the layer of the mould release agent, applied
on the mould surface, will contribute to formation of the blowholes
on the concrete surface. The size of the air bubbles, defining the size
of the blowholes, depends largely on the properties of the release
agent. If the agent contains certain surface active substances, the
bubbles are dispersed and big blowholes are not formed on the con-
crete products surface;

the most common reason for formation of rust stains on the struc-
tures surface is the transition into concrete mixture at the solidifica-
tion stage of the steel moulds corrosion products. The anticorrosive
properties of the agents are formed when amino alcohols, amines,
fatty acids of vegetable oils, some inorganic and organic nitro com-
pounds, and phosphates are introduced into their composition;

a decrease in the strength of the concrete surface layer and its
destruction cause certain modifying additives in the composition of
the release agent, which can enter into chemical interaction with the
components of the concrete mixture. In order to exclude such an ef-
fect on the surface of structures, the composition of the agent should
be designed so that the modifying additives enter into a chemical re-
action with each other during the synthesis.

To obtain a high-quality surface of concrete products and struc-
tures, an integrated approach is required not only taking into account
the component composition of the concrete mixture and agent, but
also the technological features of the manufacturing of concrete
products.
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