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Интернет-портал NanoNewsNet (www.nanonewsnet.ru) и электронное издание 
«Нанотехнологии в строительстве: научный Интернет-журнал» (www.nanobuild.ru) 
совместно провели V Международную научно-практическую online-конференцию 
«Применение нанотехнологий в строительстве». В ней приняли участие ведущие 
ученые и специалисты Российской академии наук, Российской инженерной 
академии, Российской академии архитектуры и строительных наук, РОСНАНО, 
Научно-технического центра прикладных нанотехнологий (г. Санкт-Петербург), 
Международной инженерной академии, Международного союза экспертов и 
лабораторий по испытанию строительных материалов, систем и конструкций 
(РИЛЕМ), руководители и специалисты организаций и предприятий, ученые, 
преподаватели вузов, сотрудники НИИ и научных центров из различных регионов 
России, стран ближнего и дальнего зарубежья. 
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Internet-portal NanoNewsNet (www.nanonewsnet.ru) and electronic edition 
«Nanotechnologies in Construction: A Scientific Internet-Journal» (www.nanobuild.ru) 
jointly held The V International Theoretical and Practical Online-Conference «Ap-
plication of Nanotechnologies in Construction Industry». Russian leading scientists 
and specialists of Russian Academy of Sciences, Russian Academy of Engineering, 
Russian Academy of Architecture and Construction Sciences, ROSNANO, Scientific 
and Technical Center of Applied Nanotechnologies (Saint-Petersburg), International 
Academy of Engineering, International Union of Experts and Laboratories on Test-
ing Construction Materials, Systems and Structures (RILEM), chiefs and specialists of 
different organizations and enterprises, scientists, lecturers of universities, research 
officers of scientific institutions from different Russian regions and foreign countries 
took part in this online-conference.

Ключевые слова: online-конференция, нанотехнологии в строительстве, нанопокры-
тия, наноструктурирование, нанодобавки, нанодисперсные эмульсии и суспензии, наномо-
дификаторы, нанотрубки, наноизоляционные покрытия.

Key-words: online-�on�e�en�e, n�no�e��nolo�ie� in �on������ion, n�no�o��in��, n�no-online-�on�e�en�e, n�no�e��nolo�ie� in �on������ion, n�no�o��in��, n�no-
��������in�, n�no�ddi�ive�, n�nodi�pe��ed em�l�ion� �nd ���pen�ion�, n�nomodi�ie��, n�no-
��be�, n�noi�ol��ion �o��in��.

Сопредседатели оргкомитета конференции:
Co-chairmen of Conference Organizing Committee:

ГУСЕВ Борис Владимирович – главный редактор электронного издания 
«Нанотехнологии в строительстве: научный Интернет-журнал», 
сопредседатель Высшего инженерного совета России, президент Российской 
и Международной инженерных академий, член-корреспондент РАН, 
д-р техн. наук, профессор 

GUSEV Boris Vladimirovich – Edi�o�-in-C�ie� o� Ele���oni� Edi�ion 
«N�no�e��nolo�ie� in Con������ion: A S�ien�i�i� In�e�ne�-Jo��n�l», 
Co-���i� o� ��e Hi�� En�inee�in� Co�n�il o� R���i�n Fede���ion, P�e�iden� 
o� R���i�n �nd In�e�n��ion�l A��demie� o� En�inee�in�, A��o�i��e Membe� 
o� RAS, Do��o� o� En�inee�in�, P�o�e��o�

ТЕЛИЧЕНКО Валерий Иванович – ректор Национального 
исследовательского университета «Московский государственный 
строительный университет», академик РААСН, заслуженный деятель 
науки РФ, д-р техн. наук, профессор 

TELICHENKO Valerij Ivanovich – Re��o� o� N��ion�l Re�e���� Unive��i�y 
«Mo��ow S���e Unive��i�y o� Civil En�inee�in�», A��demi�i�n o� RAASN, 
�ono��ed wo�ke� o� ��ien�e RF, Do��o� o� En�inee�in�, P�o�e��o�
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Организационный комитет

Conference committee

БЕЛОВ Владимир Владимирович, проректор по инновационной и научно-образовательной деятельности Твер-
ского государственного технического университета, зав. кафедрой производства строительных изделий и кон-
струкций, Почетный работник науки и образования Тверской области, советник РААСН, д-р техн. наук, про-
фессор
BELOV Vladimir Vladimirovich, Vi�e-�e��o� on innov��ion �nd ��ien�i�i�-ed����ion�l ���ivi�y o� Tve� S���e Te��ni-
��l Unive��i�y, C��i� o� ��e Dep���men� «P�o�e��in� o� b�ildin� m��e�i�l� �nd ��������e�», Hono���ble Wo�ke� o� 
S�ien�e �nd Ed����ion o� ��e Tve� Re�ion, Do��o� o� En�inee�in�, P�o�e��o�, Advi�e� o� R���i�n A��demy o� A���i-
�e����e �nd Con������ion S�ien�e� 

КАЛЮЖНЫЙ Сергей Владимирович, член Правления ОАО «РОСНАНО», советник председателя Правления 
ОАО «РОСНАНО» по науке – главный ученый, д-р хим. наук, профессор
KALYUZHNYI Sergey Vladimirovich, Membe� o� ��e Exe���ive Bo��d o� RUSNANO, Advi�o� �o CEO – C�ie� 
S�ien�i��, Do��o� o� S�ien�e (C�emi���y), P�o�e��o�

КОРОЛЕВ Евгений Валерьевич, директор научно-образовательного центра по направлению «Нанотехноло-
гии», Национальный исследовательский университет «Московский государственный строительный универси-
тет», д-р техн. наук, профессор
KOROLEV Evgenij Valerjevich, Di�e��o� o� ��e Re�e���� �nd Ed����ion�l Cen�e� «N�no�e��nolo�y», Mo��ow S���e 
Unive��i�y o� Civil En�inee�in�, Do��o� o� En�inee�in�, P�o�e��o�.

Питер Дж. М. БАРТОШ, профессор Королевского Университета Белфаста (Великобритания), председатель Тех-
нического комитета по нанотехнологиям в строительных материалах РИЛЕМ (2002–2009 гг.), бывший руко-
водитель Шотландского центра по нанотехнологиям в строительных материалах (Университет Западной Шот-
ландии)
Prof. Peter J.M. BARTOS, T�e Q�een’� Unive��i�y o� Bel����, UK, C��i� o� RILEM Te��ni��l Commi��ee TC 197-
NCM on N�no�e��nolo�y in Con������ion M��e�i�l� (2002–2009), �o�me� He�d o� S�o��i�� Cen��e �o� N�no�e��nolo�y 
in Con������ion M��e�i�l� (Unive��i�y o� We�� S�o�l�nd)

Антонио ПОРРО, директор по развитию бизнеса консалтинговой группы TECNALIA – Исследования и иннова-
ции, Испания; приглашенный профессор Шотландского центра по нанотехнологиям в строительных материа-
лах (Университет Западной Шотландии)
Dr. Antonio PORRO, B��ine�� Developmen� Di�e��o� o� TECNALIA Re�e���� & Innov��ion, Sp�in; O��i�e� Vi�i�in� 
P�o�e��o� Unive��i�y o� We�� S�o�l�nd

ПОНОМАРЕВ Андрей Николаевич, генеральный директор ЗАО «Научно-технический Центр Прикладных На-
нотехнологий», проф. инженерно-строительного факультета СПбГПУ, вице-президент Нанотехнологического 
общества России; 
PONOMAREV Andrey Nikolaevich, Di�e��o� Gene��l o� JSC «S�ien�i�i�-Te��ni��l Cen�e� o� Applied N�no�e��nolo-
�ie�», P�o�e��o� o� S�in�-Pe�e��b��� S���e Poly�e��ni��l Unive��i�y, Vi�e-P�e�iden� o� ��e R���i�n N�no�e��nolo�i-
��l So�ie�y

СОБОЛЕВ Константин Геннадиевич, доцент Университета Висконсин-Милуоки, председатель Технического 
комитета ACI 236D по нанотехнологиям в бетоне, США
SOBOLEV Konstantin Gennadievich, A��o�i��e P�o�e��o� o� Unive��i�y o� Wi��on�in-Milw��kee, USA, C��i�m�n 
o� Te��ni��l Commi��ee ACI 236D on n�no�e��nolo�ie� in �on��e�e o� Ame�i��n Con��e�e In��i���

ФАЛИКМАН Вячеслав Рувимович, Национальный делегат РИЛЕМ в РФ, член Бюро РИЛЕМ, первый зам. 
председателя ТК 465 «Строительство» Росстандарта, профессор МГСУ 
FALIKMAN Vyacheslav Ruvimovich, RILEM N��ion�l Dele���e in R���i�n Fede���ion, Membe� o� RILEM B��e��, 
Fi��� Dep��y C��i� o� TC 465 «Con������ion» o� Ro����nd���, P�o�e��o� o� MSUCE

ФИГОВСКИЙ Олег Львович, действительный член Европейской академии наук, иностранный член РИА 
и РААСН, главный редактор журналов SITA, OCJ и RPCS, директор компании «N�no�e�� Ind����ie�, In�.», 
Калифорния, CША, директор Международного нанотехнологического исследовательского центра «Polym��e» 
(Израиль)
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�e V In�e�n��ion�l T�eo�e�i��l �nd P����i��l Online-Con�e�en�e 
«Appli���ion o� N�no�e��nolo�ie� in Con������ion Ind����y» w�� 

o���nized in ��e �ollowin� w�y. O���nize�� l��n��ed ��e p�o�ed��e o� on-
line-�on�e�en�e. T�e vi�i�o�� o� ��e web �i�e� (www.nanonewsnet.ru �nd 
www.nanobuild.ru) ��ked p���i�ip�n�� q�e��ion� by e-m�il (info@nano-
build.ru o� empirv@mail.ru). O���nizin� �ommi��ee ��mm��ized �ll ��e 
q�e��ion� �nd �en� ��em �o p���i�ip�n��. We ��e �l�d �o p�e�en� yo� ��e 
p���i�ip�n��’ �n�we�� �iven �o ��e vi�i�o�� o� o�� web�i�e�.

GUSEV Boris Vladimirovich,
Editor-In-Chief of Electronic Edition «Nanotechnologies 
in Construction: A Scientific Internet-Journal», 
President of Russian Academy of Engineering 
and International Engineering Academy, Co-chairman 
of the Higher Engineering Council of Russian Federation, 
Corresponding Member of RAS, Expert of RUSNANO, 
Doctor of Engineering, Professor

A� ��e p���i�ip�n�� o� ��e �on�e�en�e ��ve �l�e�dy �n�we�ed �o ��e 
q�e��ion� �on�e�nin� �ppli���ion o� n�nom��e�i�l� �nd n�no�e��nolo�ie� 
in �on������ion in de��il, I �� ��e edi�o�-in-��ie� o� ��e ele���oni� edi�ion 
«N�no�e��nolo�ie� in Con������ion: A S�ien�i�i� In�e�ne�-Jo��n�l» wo�ld 
like �o �eply expli�i�ly �o ��e q�e��ion� �dd�e��ed �o ��e edi�o��.

5. It is the fifth time when the Internet Journal «Nanotechnologies 
in Construction» holds the online conference «The Application of nano-
technologies in construction industry». That is really great as every year 
specialists from different construction areas can ask questions and get 
answers from domestic and foreign experts. Moreover, the materials of 
the conference are available through different Internet resources, That 
increases the number of specialists who are able to get access to them. I’m 
grateful to the conference organizers for their work. But don’t the editors 
plan to conduct the conference internally? To my mind, that would allow 
us to discuss the problems of nanotechnology development in more effec-
tive ways, as well as to establish business connections.

V. K��pov, Do��o� o� En�inee�in�
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De�� M�.K��pov!
T��nk yo� �o� yo�� �i�� ���in� o� ��e online-�on�e�en�e «Appli���ion 

o� N�no�e��nolo�ie� in Con������ion Ind����y» w�i�� w�� �l�e�dy �eld 
5�� �ime. Fo� ��e l��� ye��� i� be��me «be��on» in �ome �en�e in ��e ��e� 
o� �on������ion n�no�e��nolo�ie�. T�e �e�de�� �lw�y� expe�� ��e �on�e�-
en�e’� �e���� �nd w�i�e ��e le��e�� wi�� q�e��ion �o ��e edi�o��. T�e edi�o�� 
��e �on���n�ly imp�ovin� ��e w�y� �o� �on�e�en�e �e�liz��ion. One ��o�ld 
no�e ���� �od�y ��i� �o�m o� ����yin� o�� ���� even�� i� �e��in� mo�e �nd 
mo�e pop�l�� �nd i� ��ed in di��e�en� �e��o�� o� e�onomi�� in o�� �o�n��y 
�nd �b�o�d. I� i� ���e ���� �o �old �on�e�en�e in�e�n�lly wo�ld �llow �� �o 
di����� ��e p�oblem� mo�e e��i�ien�ly, �o e���bli�� new b��ine�� �ie�. T�e 
only p�oblem – �in�n�in�. I� ��e �pon�o�� will �ome �oon, we ��e �e�dy �o 
�on�ide� ��e oppo���ni�y �o o���nize ���� even�, �nd ��kin� in�o ���o�n� 
��e expe�ien�e o� R���i�n �nd In�e�n��ion�l A��demie� o� En�inee�in�, we 
will do o�� be��. Mo�eove� I �nd �e��o� o� MSUCE P�o�. Teli��enko ��e �o-
���i�men o� ��e II In�e�n��ion�l �nd III All-R���i�n �on�e�en�e� on �on-
��e�e �nd �ein�o��ed �on��e�e w�i�� i� �eld �nde� ��e �lo��n «Con��e�e �nd 
Rein�o��ed Con��e�e – ��e Si��� in�o F����e». We �ope ���� one �e��ion 
will be �omple�ely devo�ed �o n�no�e��nolo�i��l p�oblem�.

16. According to recent publications the location of contributors to 
the Internet Journal «Nanotechnologies in Construction» has widened. 
The journal became international. That positively affects the content of 
the journal, but at the same time there are no foreign scientists and ex-
perts among the editors. Is it the policy of the editors?

N. K�o�ov, Do��o���e

De�� M�.K�o�ov!
In ���� In�e�ne�-Jo��n�l «N�no�e��nolo�ie� in Con������ion» i� mo�e 

�nd mo�e �p�e�din�, ��e n�mbe� o� in�e�n��ion�l even�� in w�i�� ��e edi-
�ion ��ke� p��� �nd w�i�� i� ��ppo��� i� �l�o in��e��in�. T�e�e ��e: In�e�-
n��ion�l «Cemen� T��de Con�e�en�e» (T��key, I���nb�l), In�e�n��ion�l 
Skolkovo S�mmi� �o� C�e��o�� o� Innov��ive E�onomi��, In�e�n��ion�l Fo-
��m on N�no�e��nolo�ie� RUSNANOTECH (R���i�, Mo��ow), 4�� In�e�-
n��ion�l Sympo�i�m on N�no�e��nolo�y in Con������ion NICOM4 (G�ee�e, 
A�io� Nikol�o�), 3 en�i�n �on������ion ex�ibi�ion� in 2013 – BATIMAT, 
INTERCLIMA+ELEC �nd IDEO BAIN (F��n�e, P��i�) e� �l. T��� �e��l�ed 
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in exp�n�ion o� �eo���p�y o� ����o�� �nd �i�e o� ��e b��e�� ne�e��i�y �o 
�on��l� ��em on ��ei� p�bli���ion�. T�e�e�o�e ��vin� �e�ponded ��e edi-
�o��’ ��ll, ��e le�din� ��ien�i��� �nd expe��� (w�i�� ��ve been �oope���in� 
wi�� o�� edi�ion �o� � lon� �ime) kindly ���eed �o be�ome ��e p��� o� ��e 
edi�o�i�l �o�n�il �nd edi�o�i�l bo��d �nd �o wo�k wi�� ��em:

FIGOVSKY Ole� L’vovi��, ��ll membe� o� E��ope�n ���demy o� S�i-
en�e, �o�ein membe� o� REA �nd RAABS, Edi�o�-in-C�ie� o� SITA, OCJ 
�nd RPCS, Di�e��o� o� «N�no�e�� Ind����ie�, In�.», USA, �nd Di�e��o� o� 
In�e�n��ion�l n�no�e��nolo�i��l R&D Cen�e� «Polym��e» (I���el). 

P�o�. Pe�e� J.M. BARTOS, T�e Q�een’� Unive��i�y o� Bel����, UK, 
C��i� o� RILEM Te��ni��l Commi��ee TC 197-NCM on N�no�e��nolo�y in 
Con������ion M��e�i�l� (2002–2009), �o�me� He�d o� S�o��i�� Cen��e �o� 
N�no�e��nolo�y in Con������ion M��e�i�l� (Unive��i�y o� We�� S�o�l�nd); 

SOBOLEV Kon���n�in Genn�dievi��, C��i�m�n o� Te��ni��l Commi�-
�ee ACI 236D on n�no�e��nolo�ie� in �on��e�e, A��o�i��e P�o�e��o� o� Uni-
ve��i�y o� Wi��on�in-Milw��kee (USA).

TELICHENKO Valerij Ivanovich, 
Doctor of Engineering, Professor, Member of Russian 
Academy of Architecture and Construction Science, 
Rector of Moscow State University of Civil Engineering 
(National Research University) 

3. Is there a training course for those specialists who will be employed 
in production of materials and articles with the use of nanotechnologies?

Where and how is this course led?
S. Bonov, �e��nolo�i�� (Uk��in)

Abo�� �o��y R���i�n in��i���e� p�ovide ���inin� o� ��e �pe�i�li��� �o� 
di��e�en� ��e�� o� n�noind����y. A� � ��le ��e�e ��e ��ien�i�i� dep���men�� 
������ed �o ed����ion�l in��i���e� o� RAS dep���men��. In p���i��l�� Mo�-
�ow S���e Unive��i�y o� Civil En�inee�in� �nd Bel�o�od S���e Te��nolo�i-
��l Unive��i�y ���in �pe�i�li��� w�o will be en���ed in p�od���ion o� n�no-
modi�ied �on������ion m��e�i�l� �nd ���i�le� m�de o� ��e�e m��e�i�l�.
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T�e ��ien�i�i� dep���men� – Re�e���� �nd Ed����ion�l Cen�e� «N�no-
�e��nolo�y» – w�i�� w�� e���bli��ed �� o�� �nive��i�y �nd �o���e� on n�no-
�e��nolo�ie� di�e��� i�� e��o�� no� only �o developmen� o� new �on������ion 
m��e�i�l� (��o��� ��i� i� � p�io�i�y ���k) b�� �l�o �o ���inin� o� innov��ion 
o�ien�ed �pe�i�li��� �o� ��e �on������ion ind����y.

In �lo�e �oope���ion wi�� ��e �ep�e�en���ive� o� n�����l ��ien�e ���i�� 
(p�y�i��, �ene��l ��emi���y) ��e �ollowin� do��men�� we�e el�bo���ed: ed���-
�ion�l ���ed�le �nd no�m��ive do��men�� o� ��e di��ipline� �o� m���e� p�o���m 
«N�nomodi�ied �on������ion �ompo�i�e� o� �ene��l �nd �pe�i�i� p��po�e». 
Sin�e 2012/13 ��e le����e� ��e bein� delive�ed �nd l�bo���o�y wo�k� ��e bein� 
����ied o��. Spe�i�lized ���o�i�l� �nd �e���in� �id� �o� l�bo���o�y wo�k� ex-
e���ed on ��e �p-�o-d��e eq�ipmen� ��e bein� p�ep��ed �o� p�bli��in�. 

We �ive ��e�� ���en�ion �o ���den��’ �on�in�en� �o�m��ion. T�e�e ��e 
n�����l-��ien�e �nd �pplied ���dy ��o�p� ���in� wi��in ��e ���me o� ��e 
�e�e���� �nd ed����ion�l �en�e�. Spe�i�li��� �nd b���elo�� ��kin� p��� in 
��e�e ��o�p� l��e� will �on�in�e ��ei� ed����ion in ��e m��i�����y. M�ny 
�od�y’� m���e�� ��e ��o�e w�o e��lie� did ed����ion�l o� p����i��l wo�k in 
��e �e�e���� �nd ed����ion�l �en�e�.

6. What higher educational institutions are training (planning to 
train) specialists in the area of nanotechnologies in construction? When 
will the first graduates be? Will they be engaged in the scientific activities?

V.K��pov, Do��o� o� En�inee�in�

On ��e 1�� J�ly, S�in�-Pe�e��b��� �eld mee�in� o� ��e �e��o�� o� ��e �ni-
ve��i�ie� – membe�� o� ��e N��ion�l N�no�e��nolo�i��l Ne�wo�k (NNN) – 
w�i�� ��ve ��e�� ���en�ion �o ��e p�oblem� o� �pe�i�li�� ���inin� �o� n�no-
�e��nolo�ie�. Amon� ��i��y-�ix p���i�ip�n�� o� NNN w�o ��ve p�e�en�ed 
��e in�o�m��ion �bo�� ��ei� ���ivi�ie� ��e�e ��e only nine p���i�ip�n�� w�o 
��e exe���in� ed����ion�l p�o���m� �on�e�nin� m��e�i�l ��ien�e �nd n�no-
modi�ied �ompo�i�e m��e�i�l� �e��nolo�y. T�e�e ��e: Mo��ow S���e Unive�-
�i�y o� Civil En�inee�in�, Pe�m N��ion�l Re�e���� Poly�e��ni� Unive��i�y, 
N��ion�l Re�e���� Unive��i�y Bel�o�od S���e Unive��i�y, N��ion�l Unive�-
�i�y o� S�ien�e �nd Te��nolo�y «MISIS», N��ion�l Re�e���� Unive��i�y o� 
Ele���oni� Te��nolo�y, S����ov S���e Unive��i�y n�med ���e� N.G. C�e�-
ny��ev�ky, M. K. Ammo�ov No���-E���e�n Fede��l Unive��i�y, Tom�k 
Poly�e��ni� Unive��i�y, U�� S���e Avi��ion Te��ni��l Unive��i�y.
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Ap��� ��om ��e le�din� �on������ion �nive��i�y – MSUCE – no NNN 
p���i�ip�n�� ����ed �bove di�e��ly ���in �pe�i�li��� �o� �on������ion en�i-
nee�in�. T�e�e�o�e i� i� MSUCE w�o pl�y� ��e key �ole in ��e ���inin� o� 
���� �pe�i�li���.

T�e �i��� ��o�p o� �pe�i�li��� will ���d���e in 2014. M�ny o� ��em ��e 
willin� �o �on�in�e ed����ion in ��e po��-���d���e �o���e� by ��e �pe�i�l�y 
05.23.05 «Con������ion m��e�i�l� �nd ���i�le�». Bein� po��-���d���e� ��ey 
will ��ke ���ive p��� in ��e wo�k o� Re�e���� �nd Ed����ion�l Cen�e� «N�n-
o�e��nolo�y», MSUCE.

Spe�i�li��� o� ��ien�i�i� �nd innov��ive ed����ion�l �en�e� «N�no�y�-
�em� in Con������ion M��e�i�l S�ien�e», Bel�o�od S���e Te��nolo�i��l Uni-
ve��i�y, m��k ���� in 2012 ��ey �e��i�ied ed����ion�l mod�le «T�e b��e� o� 
n�no�e��nolo�ie� in �on������ion». Howeve� ��i� mod�le w�� pe��o�med 
in ��e �o�m o� di���n�e ed����ion. In o�� opinion, ���� ed����ion�l me��-
od i� no� �� e��i�ien� �� ���� b��ed on ��e p����i�e ���die� in l�bo���o�ie� 
eq�ipped wi�� ��e �p-�o-d��e �ool�.

17. How are the specialists in the area of nanotechnologies in con-
struction abroad trained (in the USA, Israel, Great Britain, Germany, 
Japan, China and other countries)?

B. Zo�ov�, le����e�

Ab�o�d ��e ���inin� o� ��e �pe�i�li��� �o� n�no�e��nolo�ie� i� m�inly 
�eld in ��e l�bo���o�ie� (��ien�i�i� �nd �e�e���� �en�e�� / de�i�n o��i�e�; 
R&D �en�e�) e���bli��ed �� ind����i�l pl�n��. T�e eq�ipmen� o� ��e�e l�bo-
���o�ie� i� �ene��lly �o��e�pondin� �o ��e eq�ipmen� o� ��e be�� dome��i� 
��ien�i�i� �nd ed����ion�l �en�e�� o� ��e ��me �pe�i�liz��ion.

One need� �o mee� �i�id �eq�i�emen�� bein� employed by ���� l�bo��-
�o�ie�. T�e ne�e����y �ondi�ion i� ��e knowled�e o� n�����l ��ien�e di��i-
pline� (p�y�i��, �ene��l ��emi���y), �olid-����e p�y�i��, op�i��, p�y�i��l 
��emi���y, in�e����e �nd �olloid ��ien�e, ele���o��emi���y, mine��lo�y 
�nd ��y���llo���p�y, p�y�i��l �nd ��emi��l �e�e���� me��od� (Sm�ll- �nd 
Wide-�n�le X-R�y �����e�in�, ele���oni� mi��o��opy, ���nnin� p�obe mi-
��o��opy, DTA �nd DSC, ���om��o���p�y, FTIR �nd R�m�n �pe���o��o-
py), m���em��i�� �nd in�o�m��ion �e��nolo�ie�. A� � ��le P�D de��ee i� 
no� obli���o�y, b�� on�e yo� ��e do��o���e ���� in��e��e� yo�� ���n�e� �o� 
employmen�.
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KALYUZHNIY S.V.,  
Member of the Board of Directors of «RUSNANO», 
Advisor to CEO – Chief Scientist,
PhD, Dr.Sci. (Chemistry), Professor

7. How is the RUSNANO cooperating on realization of nanoindustry 
development policy?

N. G�o�ko, expe��

De�� M�. G�o�ko!
A��o�din� �o RUSNANO’� �����e�y �ill 2020 �pp�oved on 11.06.2013, 

��e mi��ion o� ��e G�o�p o� �omp�nie� RUSNANO i� �o ��e��e n�noind��-
��y in ��e R���i�n Fede���ion. In ��i� p�o�e�� RUSNANO’� �ole i� ��e �lob-
�l R���i�n �e��nolo�i��l inve��o� w�o �pe�i�lized in inve��men�� (di�e�� �� 
well �� ���o��� inve��men� ��nd� o� n�no�e��nolo�ie�) in �ompe�i�ive R��-
�i�n �nd �o�ei�n �omp�nie� implemen�in� p�o�pe��ive n�no�e��nolo�ie�. 
T�e�e ��e ��e m�in RUSNANO’� ���ivi�ie�:
• inve��men�� in R���i�n �omp�nie� implemen�in� p�o�pe��ive n�no-

�e��nolo�ie� �nd po��e��in� �i�ni�i��n� po�en�i�l �o ��e��e new �d-
v�n�ed �e��nolo�y p�od���� m��ke�� o� �o exp�nd ��e exi��in� one� in 
R���i�n Fede���ion;

• inve��men�� in �o�ei�n �omp�nie� implemen�in� p�o�pe��ive n�no�e��-
nolo�ie� �o ���n��e� ��e �dv�n�ed �e��nolo�ie� �nd �o e���bli�� new �d-
v�n�ed �e��nolo�y p�od���ion�, �e�e���� �nd en�inee�in� �en�e�� �nd/
o� �o b�ild �e��nolo�i��l ���in� w�i�� p�ovide p�od���ion developmen� 
in ��e n�noind����i�l ��e� in ��e R���i�n Fede���ion.
Tod�y RUSNANO i� �in�n�in� 92 inve��men� p�oje��� w�i�� �o��l 

b�d�e� i� mo�e ���n 400 milli��d ��ble� (��e RUSNANO’� ����e i� mo�e 
���n 150 milli��d ��ble�). In 2012 ��e �o��l ��le� vol�me o� ��e n�no�e��-
nolo�i��l p�od���� i���ed by ��e RUSNANO’� p�oje�� �omp�nie� w�� �bo�� 
25 milli��d ��ble�. T�e �����e�i� ����e� o� RUSNANO i� �o in��e��e ��e 
��le� vol�me o� n�noind����i�l p�od���� �p �o 300 milli��d ��ble� in 2015. 

In �ddi�ion �o inve��men� ���ivi�ie� ��e G�o�p o� �omp�nie� RUS-
NANO i� ��e��in� ��e in�����������e �o� n�noind����y developmen�. Fo� 
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���� 11 n�no�e��nolo�i��l �en�e�� in Mo��ow, Zeleno���d, D�bn�, T�oi��k, 
K�z�n, Novo�ibi��k, Tom�k, Uly�nov�k, S���n�k, S�in�-Pe�e��b���, S��v-
�opol, S��ov, 3 en�inee�in� �omp�nie� �nd 6 o��e� in�����������e �en�e�� 
��ve been e���bli��ed. Mo�eove� ��e F�nd o� In������������l �nd Ed���-
�ion�l P�o���m� o� RUSNANO join�ly wi�� ��e key ind����i�l �on��me��, 
mini���ie� �nd dep���men��, �on��i��en� �ni�� o� ��e R���i�n Fede���ion, 
m�n�������e� o� n�no�e��nolo�i��l p�od���� i� pe��o�min� ind����i�l �nd 
�e�ion�l p�o���m� �o ��im�l��e dem�nd �o� n�noind����i�l p�od����. T�e 
wo�k� ����ied o�� in 2012 �e��l�ed in �o�m��ion o� �e�ion�l �nd ind����i�l 
m��ke�� o� innov��ive p�od���� in�l�din� n�no�e��nolo�i��l one� w�i�� �o-
��l vol�me i� mo�e ���n 57 milli��d ��ble�.

Ano��e� impo���n� ���k o� ��e F�nd o� In������������l �nd Ed����ion-
�l P�o���m� o� RUSNANO i� �o ���i�� p�od���ion �omp�nie� in ���inin� 
�nd �e���inin� o� ��e ����� �� well �� �o �oope���e on �o�m��ion o� ��e m��-
ke� o� q��li�ied en�inee�� �nd m�n��e�� �o� n�noind����y. By ��e mid o� 
2013 on �eq�e�� o� ��e �omp�nie� �nd wi�� ��e �elp o� ��e F�nd mo�e ���n 
90 p�o���m� �imed �� ���inin� �nd �e���inin� o� n�noind����i�l �e��no-
lo�i��l �nd �dmini�����ive �omp�nie�’ employee� ��ve been el�bo���ed.

In �ddi�ion ��e F�nd ini�i��ed ��e ��e��ion o� in�e�ind����i�l �om-
m�ni���ive pl���o�m �o di����� ��e mo�� Impo���n� p�oblem� �on�e�nin� 
n�noind����y developmen� – ��e Con��e�� o� N�noind����i�l En�e�p�i�e�. 
T�e F�nd’� Dep���men� o� Ed����ion P�o���m� ��� developed �nd i� pe�-
�o�min� � ��n�e o� ��e p�o���m� �imed �� pop�l��iz��ion o� n�no�e��nolo-
�ie� �mon� ���den�� �nd p�pil�. T�e en�e���inin� ex�ibi�ion «Look, ��i� i� 
NANO!» i� ��e ex�mple o� ��e�e p�o���m�.

11. Mass media reported on the creation of a new production of a 
composite nanostructured polymer reinforced with basalt fibers in Che-
boksary. This material is not affected by corrosion. It is as strong as steel 
but it has a higher resistance to wear. What is your opinion on that?

S. B���nov, ��e �e�d o� �on������ion �omp�ny

De�� M�. Bo�d�nov!
S��� p�od���ion �e�lly exi��� – ��i� i� RUSNANO po���olio �omp�ny 

«G�len». T�e p�od��� po���olio in�l�de� �o�� �ype� o� p�od���� �o be ��ed 
in �on������ion, minin� �nd �o�d-b�ildin�. T�e�e p�od���� ��e �lexible �on-
ne��ion� in�ide ��e b�ildin��’ w�ll�, ����� linin�, �on������ion �ein�o��e-
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men� �nd li��� �oo�in��. Con������ion �ein�o��emen� by «G�len» po��e��e� 
in��e��ed �o��o�ion �e�i���n�e (li�e �p�n i� mo�e ���n 100 ye��� wi��o�� 
q��li�y lo��e�), in��e��ed d���bili�y (3 �ime� mo�e d���ble ���n ��eel), li��� 
wei��� (4 �ime� li���e� ���n ��eel �ein�o��emen�, ���� p�ovide� ���n�po�-
���ion ��vin�� �nd �llow� �on������ion o� �i��e� ��������e�). Be�ide� ��i� 
��e p�od���� o� «G�len» ��e �ble �o wi�����nd �i�� �empe�����e� (lon� im-
p��� �p �o 700oС �nd ��o�� imp��� – �p �o 1000oС) �nd po��e�� low ��e�m�l 
�ond���ivi�y (100 �ime� le�� ���n me��l) w�i�� in��e��e� ��e b�ildin� w�ll 
��e�m�l e��i�ien�y �p �o 35%.

Yo� ��n �ind de��iled in�o�m��ion �bo�� p�oje�� �omp�ny o� «G�len» 
�� ��e web�i�e www.��len.��.

14. What large projects is RUSNANO implementing in construction 
now? 

V. Ad�mov�, le����e� 

De�� M��. Ad�mov�!
T�e ��n�e o� RUSNANO’� p�oje��� �imed �� �ppli���ion o� n�no�e��-

nolo�i��l �pp�o���e� in �on������ion i� ve�y b�o�d. T�e l���e�� one� ��e ��e 
p�oje�� on p�od���ion o� �i��-pe��o�m�n�e ene��y-��vin�, ��n p�o�e��ion 
�nd �el�-�le�nin� �l��� �eld join�ly wi�� G�o�p o� �omp�nie� NSG (Pilkin�-
�on) �nd G�o�p o� �omp�nie� «STiS» �� well �� ��e p�oje�� on p�od���ion o� 
��in-�ilm p�o�o �onve��e� mod�le� b��ed on Oe�likon Sol�� ‘� �e��nolo�i��l 
line, ��e �ommi��ionin� o� w�i�� i� expe��ed �� ��e end o� 2013.

One ��o�ld �l�o no�e ��e p�oje��� on p�od���ion o� b���l� �ibe�� �nd m�-
�e�i�l� b��ed on ���� �ibe��, p�od���ion o� p�vemen� modi�ie��, �e��-in��-
l��in� m��e�i�l� m�de o� �o�med �l���, p�ep�e�� ��ed in �on��e�e ��������e 
�ein�o��emen�, �l�me-�e���d�n� polyme�� �o� ��bel �nd ��ç�de ��������e�, 
��y�ene-���yl di�pe��ion�, ��e ��e o� w�i�� �e��l�� in in��e��e o� ���dne��, 
�lo�� v�l�e, �d�e�ion �nd �e�i���n�e �o expo���e �� well �� ��e p�oje��� de-
vo�ed �o w��e� ��e��men�, p�od���ion o� �i� �il����ion �nd di�in�e��ion �y�-
�em� �nd li���-emi��in� l�mp�.

Mo�e in�o�m��ion �bo�� ���ivi�ie� o� RUSNANO po���olio �omp�nie� 
i� �v�il�ble �� www.���n�no.�om.
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FIGOVSKY Oleg L’vovich, 
full member of European academy of Science, forein 
member of REA and RAABS, Editor-in-Chief of SITA, 
OCJ и RPCS, Director of «Nanotech Industries, Inc.», 
USA, and Director of International nanotechnological 
R&D Center «Polymate» (Israel)

2. We are interested in nanomodified, high strength, lightweight con-
structional concrete possessing low average density and high ultimate 
compression strength. Earlier it was reported that to produce this type of 
concrete hollow glass and aluminum silicate microspheres are used. And 
to increase the adhesion strength of cement stone with the filler, it was 
suggested to use a complex nanosize modifier based on sol iron hydroxide 
and sol silicic acid etc.

Tell us about the application of the above technology for concrete 
production. What objects have been already done? Are there codes for the 
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to 
share it with construction companies?

Our company is very interested in new developments in this area and 
we are ready to consider different options.

S. C�e�kov, �omme��i�l di�e��o� o� �on������ion �omp�ny.

T�e new �ype o� li���wei��� �n�ein�o��ed �on��e�e ��� been devel-
oped – USA p��en� № 8409345.

Yo� need �o �dd�e�� � �eq�e�� �o ��e �omp�ny M�l�xi� (o��i�e in Ge�-
m�ny): e-m�il NewTe��nolo�y@�mx.de

3. Is there a training course for those specialists who will be employed 
in production of materials and articles with the use of nanotechnologies?

Where and how is this course led?
S. Bonov, �e��nolo�i�� (Uk��in)

T�e �i��� �o���e o� innov��ive en�inee�in� �nd n�no�e��nolo�ie� w�� 
delive�ed by ���demi�i�n p�o�e��o� Ole� Fi�ov�ky �nd ���i���n� p�o�e�-
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�o� Klimen�iy Levkov (bo�� ��e ��om I���el) wi��in ��e ���me� o� Skolkovo 
Open Unive��i�y in Tom�k in ����mn 2012. T�e �imil�� le����e� we�e deliv-
e�ed by P�o�. Fi�ov�ky �nd D�. Bl�nk �� �nive��i�ie� o� A���n� �nd Alm��y 
in 2012–2013.

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the 
USA, Israel, Great Britain, Germany, Japan, China and others)

A.Rodov�, po��-���d���e (Bel����)

O�� �eview w�� p�bli��ed in In�e�ne�-Jo��n�l «N�no�e��nolo�ie� in 
Con������ion» [1]. M�ny ����en� �eview� by P�o�.Fi�ov�ky ��e bein� p�b-
li��ed �� ��e �i�e: ���p://p��k.�����e����i�.��/ex���ne�/blo��/�i�ov�k/.

A� ��e momen� ��e book «Adv�n�ed Polyme� Con��e�e� �nd Com-
po�nd�» by P�o�. Fi�ov�ky �nd Dmi��y Beilin i� bein� �ele��ed in ��e p�b-
li��in� �o��e Т�ylo� & F��n�i� G�o�p, New Yo�k.

23. What is the main obstacle to overall introduction of nanotechnol-
ogies and nanomaterials in construction in Russia and in foreign coun-
tries? (in the USA, Israel, Great Britain, Germany, Japan, China and 
other countries)?

V. Boldin, po��-���d���e ���den�

T�e�e ��e no ob����le� �o� wide implemen���ion o� n�no�e��nolo�ie� 
�nd n�nom��e�i�l� in USA �nd I���el. Fo� ex�mple, ��e expe�ien�e o� Ame�-
i��n �omp�ny N�no�e�� Ind����ie�, In� p�ove� ����.

T�e l��e�� di�e��ion – ��e �ppli���ion o� 3D p�in�in� in b�ildin� �on-
������ion.
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FALIKMAN Vyacheslav Ruvimovich, 
RILEM National Delegate in Russian Federation, 
Member of RILEM Bureau, First Deputy Chair of TC 465 
«Construction» of Rosstandart, Professor of MSUCE

1. In May, 2012, the IV International Symposium on Nanotechnolo-
gies in Construction (NICOM4) was held in Greece. As far as it is known, 
Internet-journal «Nanotechnologies in Construction» is the official in-
formation partner of NICOM4. Are there any plans to publish the par-
ticipants’ reports delivered at symposium in the edition?

A. Rolin, le����e�

Ye�, we pl�n �o do ����. T�e edi�o�� ��e ne�o�i��in� ��e �e�m� o� p�bli-
���ion o� �ele��ed p�pe�� wi�� ��e o���nize��. 

4. The Russian Engineering Academy and consulting company Booz 
& Co. (just use BOLD) have conducted technological research entitled 
«Development of construction nanotechnological products market in 
Russia through 2020». What are the main results of this research? Are 
there any plans to continue this investigation in this area?

V. K��pov, 
Do��o� o� En�inee�in�

T�e�e we�e �eve��l key ����e�� in ��i� p�oje��:

• �o de�e�mine p�o�pe��ive n�no�e��nolo�i��l �on������ion m��e�i�l� in 
��e mo�� d��m��i��lly developin� ind����i�l ��e��;

• �o de�e�mine �op-p�io�i�y ��ep� �imed �� �o�m��ion o� ��vo���ble envi-
�onmen� in ��e ind����y in o�de� �o p�od��e �nd ��e n�no�e��nolo�i��l 
p�od����;

• �o ��e��e ��b�idi��y �ool �o� �y��em��i� �e���� o� p�o�pe��ive p�oje��� 
in ��e �ield o� p�od���ion o� n�no�e��nolo�i��l b�ildin� m��e�i�l� �nd 
n�no�e��nolo�i��l �ol��ion� in �on������ion;

• �o ��e��e ��b�idi��y �ool �o� ����e �e��l��in� bodie� in o�de� �o m�in-
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��in �e�o�d� w�en mo�iv��ion poli�y �o� developmen� o� �on������ion 
�e��o� �nd o��e� ind����i�l ��e�� i� bein� el�bo���ed.
Mo�eove�, ���o�din� �o �e��l�� o� ��e inve��i���ion de�i�n �nd �on-

������ion �omp�nie� will �e� � �ood b��e �o� �e��oned ��oi�e o� ��e mo�� 
e��i�ien� b�ildin� n�nop�od���� w�i�� mee� p�e�en�-d�y �eq�i�emen�� on 
ene��y e��i�ien�y, ���e�y, e�olo�i��l �omp��ibili�y, d���bili�y, e�onomi� 
e��e��ivene��.

RUSNANO, �on������ion �omp�nie�, p�od��e�� o� b�ildin� m��e�i�l�, 
de�i�n o��i�e�, ����e �e��l��in� bodie�, inve��o��, �nd �e�e���� in��i���e� 
��e ����med �o be ��e end-��e�� o� �e��nolo�i��l �e�e����.

T�e implemen�ed wo�k employed le�din� expe���, �pe�i�li��� o� �e-
�e����, de�i�n �nd �e��nolo�i��l o���niz��ion�, m�n�������e�� ���� p�o-
d��e �nd ��pply n�no�e��nolo�i��l p�od����, �nive��i�ie�, w�i�� ���in en-
�inee��, �pe�i�l p�bli� �nion� �nd ���o�i��ion�. Wi��in ��e ���me� o� ��e 
p�oje�� exi��in� �imil�� �n�ly�i��l inve��i���ion� in di��e�en� �o�n��ie� 
��ve been �ene��lly �n�lyzed; �ommon ��end� o� �on������ion m��ke� in 
��e �ield o� b�ildin� m��e�i�l� �nd �ppli���ion o� ��e�e m��e�i�l� ��ve been 
de�e�mined; m�in “pl�ye��” �� ��e wo�ld m��ke� �nd m�in n�no�e��nolo�i-
��l �en�e�� in �on������ion ind����y ��ve been iden�i�ied; ��e mo�� impo�-
��n� ��e� �o� new developmen�� ��ve been ���died.

A��o�din� �o ��l�illed �n�ly�i�, exe���o�� ��ve �e��on�bly ��o�en key 
�e�men�� o� �on������ion m��e�i�l� p�od��ed wi�� ��e ��e o� n�no�e��nolo-
�ie� �nd ��ve de�ined mo�e ex���ly ��e p�e�en� ����e o� �ele��ed �e�men�� 
in ��e wo�ld �on������ion ind����y wi�� de���ip�ion o� ��e mo�� ����e��-
��lly �pplied �e��nolo�ie�. T�e p���i��l�� ���en�ion in ��e �epo�� w�� �o-
���ed on ��e e��im��ion o� ��e p�in�iple p�oblem�, ��i�in� w�en ��e n�no-
p�od���� ��e p�omo�ed ��om ��e de�i�n ����e �o ��e ����e o� �on��mp�ion 
by end-��e��; exi��in� �ode�, �e��l��in� �ppli���ion o� innov��ive b�ildin� 
m��e�i�l�. Some ex�mple� o� po�i�ive �nd ne���ive in�l�en�e o� ����e no�-
m��ive �e��l��ion in ��e ��e� o� p�od���ion �nd �ppli���ion o� innov��ive 
�on������ion p�od���� ��e ��own.

Te��nolo�i��l �e�e���� ��� de�e�mined ��e m�in pl�ye�� �� ��e in�e�-
n��ion�l m��ke� o� innov��ive m��e�i�l� �nd �e��nolo�ie� �nd ��e mo�� im-
po���n� �ield �o� ��e new developmen�� (m�in �e�e���� ��o�p�, m�n����-
���e��, innov��ive �on������ion �omp�nie�).

T�e mo�� impo���n� p��� o� ��e p�oje�� i� �n�ly�i� �nd �o�e���� o� ��e 
po��ible developmen� o� R���i�n Fede���ion’� m��ke� �o� ��e �ele��ed �e�-
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men�� in q��li���ive �nd q��n�i���ive indi���o��, new m��e�i�l� �nd �e��-
nolo�ie� w�i�� ��e p�o�pe��ive �o� implemen���ion in RF wi�� ��e de���ip-
�ion o� ��e �ppli���ion ��e�� (�o�e���� �ime �o�izon – 2015, 2020 �nd 2025). 
A� ��e ��me �ime SWOT-�n�ly�i� o� e��i�ien�y o� innov��ive m��e�i�l� �p-
pli���ion ��� been done in �ele��ed �e�men�� by �e��ni��l �nd e�onomi� in-
di���o�� (in �e�pe�� �o ��e ���di�ion�l m��e�i�l�).

I� w�� ex��emely impo���n�, ��om ��e implemen���o��’ poin� o� view, 
�o �eve�l exi��in� in R���i� e�onomi�, le�i�l��ive �nd o��e� ob����le� 
w�i�� ��mpe� p�omo�ion o� innov��ive m��e�i�l� �� ��e m��ke� �� well �� 
�o �ind ��e d�ive�� �nd mo�iv��ion ����o�� o� ��e innov��ive m��e�i�l m��-
ke�. L���ly ��e wo�k �e��l�ed in «Ro�d m�p�» on �ppli���ion o� n�nom��e-
�i�l� �nd n�no�e��nolo�ie� in �on������ion �ove�in� 6 �e�men�� (�emen� 
�nd �on��e�e; wood �nd woodwo�kin�; �ompo�i�e�; p�in�� �nd �o��in��; 
�l���; ��e�mo-in��l��ion) �nd b�ildin� m��e�i�l�, on ��e w�ole; ���ion 
pl�n �o ���en���en «�o�d m�p�»; �e�ommend��ion on 14 p�o�pe��ive p�oj-
e���, �� well �� �ene��l �pp�o���e� �o ove��ome b���ie�� �nd ��e��e ��-
vo���ble envi�onmen� �o� developmen� o� n�nom��e�i�l� �nd n�no�e��-
nolo�ie� in �on������ion.

All ����, �� we �on�ide�, �llow� �� �o de�e�mine ��o��-�e�m, medi�m-
�e�m �nd lon�-�e�m p�o�pe���, �� well �� �o de�i�n �on��e�e w�y� �o� wide 
��iliz��ion o� ��e l��e�� ���ievemen�� �o in��e��e q��li�y o� �on������ion; 
�o p�ovide d���bili�y �nd �eli�bili�y o� b�ildin�� �nd ��������e�; �o p�o�e�� 
envi�onmen� �nd de��e��e �o��l �o���.

F����e� developmen� o� ��e wo�k� i� di�e��ly depend� on ��e RUS-
NANO’� �nd ��e ����e’� pl�n� �on�e�nin� �eeq�ipmen� �nd in�e����ion o� 
��e l���in� �on������ion ind����y in�o in�e�n��ion�l m��ke� o� �i�� �e��-
nolo�ie�, p�ovi�ion o� �ompe�i�ivene�� o� dome��i� �i��-end p�od����, ���� 
wo�ld �llow R���i� �o �e��o�e �nd m�in��in ��e p��i�y wi�� ��e le�din� 
����e� in �e�o���e- �nd ene��y-��vin�, �o ��e��e e�olo�i��lly �d�p�ed m�n�-
������in��, �o imp�ove ��e q��li�y �nd level o� n��ion�l livin� ���nd��d� �� 
well �� �o �����in p�ope� level o� ����e’� �e���i�y.

8. The V International Symposium on Nanotechnologies in Construc-
tion (NICOM 5) is known to be held in 2015 in Chicago, USA. Is there 
a list of questions and areas to be discussed at the symposium? 

K. Kolev, P�.D. in En�inee�in�
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T�e m�in p�oblem� �o be di�����ed �� ��e ne��e�� �ympo�i�m on n�no-
�e��nolo�ie� in �on������ion ��e q�i�e �ommon �o� ���� �o��m�. T�e�e ��e 
��e mo�� impo���n�:
• P�od���ion, ��n��ion�lizin� �nd �������e�i��i�� o� n�nom��e�i�l�: 

n�nop���i�le�, n�no��be� �nd new polyme��;
• Inve��i���ion o� inne� ��������e �nd p�ope��ie� o� �on������ion m��e-

�i�l� �� ��e n�nolevel �nd dependen�e o� ��e�e p���me�e�� on ��ei� be-
��vio�� �� m���olevel;

• Tool�, me��od� �nd me��olo�y �o ���dy �on������ion m��e�i�l� �� n�no-
level;

• N�nomodi�i���ion o� �on������ion m��e�i�l�, in�l�din� ��n��ion�l 
�ilm� �nd �o��in��;

• N�no�e��nolo�ie� �o� �i�� ���en��� �nd �i�� ��n��ion�l m��e�i�l�;
• N�nom��e�i�l� �o� �i�ni�i��n� in��e��e o� d���bili�y;
• Sel�-�ep�i�in�, «�m���» n�no��������ed m��e�i�l�;
• P�o�o����ly�i� �nd �i�- �nd �el�-�le�nin� m��e�i�l�;
• Biomime�i� n�no�ompo�i�e m��e�i�l�;
• N�no���emblin� �nd «��om bo��om �o �op» �e��nolo�ie� in �on�����-

�ion m��e�i�l�;
• Modelin� �nd �ep�od���ion o� �on������ion m��e�i�l� n�no��������e�;
• N�no�e��nolo�ie� �nd n�nom��e�i�l� �o� ene��y e��i�ien� �on������ion;
• N�no�e��nolo�ie� �on��ib��in� �o ob��inin� o� «��een m��e�i�l�» �nd 

����e o� by-p�od���� �o� ��e new level o� �����in�ble developmen�;
• Appli���ion o� n�nom��e�i�l� in �e�l �on������ion p�oje���;
• N�no�e��nolo�ie� �nd n�nom��e�i�l� �o� ���n�po�� in�����������e de-

velopmen�;
• P�o�e��ion o� �e�l��, l�bo�� �nd envi�onmen� �el��ed �o ��e �ppli��-

�ion o� n�nom��e�i�l�.
Yo� ��n �ind in�o�m��ion �bo�� �ympo�i�m �� web�i�e NICOM5.o��.

9. The Internet Journal «Nanotechnologies in Construction» pub-
lished industrial technological research entitled «Development of con-
struction nanotechnological products market in Russia through 2020» 
(№1, 2013). It announced that the authors are inviting all interested 
specialists and special organizations to take part in wide public discus-
sion of the research results. In what way will this discussion be held?

K. Kolev, P�.D. in En�inee�in�
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T�i� di�����ion w�� �eld �nd i� �eld in di��e�en� �o�m�. Fi��� o� �ll, �ev-
e��l Ro�nd ��ble� ��ve �l�e�dy �ook � pl��e. T�e�e Ro�nd ��ble� ����e�ed 
� lo� o� p���i�ip�n�� ��om ��ien�i�i� in��i���e� �nd �nive��i�ie�, de�i�ne��, 
�pe�i�li��� wo�kin� in �on������ion ind����y �nd b�ildin� en�e�p�i�e�, �o�-
ei�n �pe�i�li���. T�e di�����ion �e��l�ed in �e���in �o��e��ion� �nd �ddi-
�ion� �o �epo��. Se�ondly, �e��l�� o� ��e �e�e���� ��e widely p�bli��ed in 
��e m�in ind����i�l jo��n�l� – In�e�ne�-jo��n�l «N�no�e��nolo�ie� in Con-
������ion», «Ind����i�l �nd Civil En�inee�in�», «Con������ion M��e�i�l�» 
�nd in o��e� m��� medi�. A���o�� will be ����e��l �o� �ny o��e�� �on�e�nin� 
��e p�bli��ed p�pe��, ��in� ��e �on����� p�ovided by edi�o��. Fin�lly ��e 
�e��l�� o� ind����i�l �e��nolo�i��l �e�e���� we�e �epo��ed �� �ome in�e�-
n��ion�l �on�e�en�e� in�l�din� IV In�e�n��ion�l Sympo�i�m on N�no�e��-
nolo�ie� in Con������ion (NICOM4) in G�ee�e �nd we�e �i��ly �pp�e�i��ed 
by ��e p���i�ip�n��.

11. Mass media reported on the creation of a new production of a 
composite nanostructured polymer reinforced with basalt fibers in Che-
boksary. This material is not affected by corrosion. It is as strong as steel 
but it has a higher resistance to wear. What is your opinion on that?

S. B���nov, ��e �e�d o� �on������ion �omp�ny

Nowd�y� �o �ein�o��e be��in� �nd w�llin� ��������e� one ��e� non-me-
��lli� �ompo�i�e �ein�o��emen� o� di��e�en� �ype� (�l���-�ibe�; b���l� �ibe� 
�ein�o��ed pl���i�; b���l� �ibe� �ein�o��ed pl���i� wi�� ��e ��e o� ���bon �i-
be�, ���bon-�ibe�-�ein�o��ed pl���i� �nd �yb�id) wi�� nomin�l di�me�e� o� 
��e �od 4–32 mm.

T�i� �ein�o��emen� m�y ��ve v��io�� die-�olled �e��ion� en���in� ��e 
�eq�i�ed bond ���en��� be�ween � b�� �nd �on��e�e in�l�din� �ondi�ion� 
�nde� p�olon�ed expo���e �o �o��o�ive envi�onmen� ���o�din� �o GOST 
31384-2008. P�od���ion line� on nonme��lli� �ompo�i�e �ein�o��emen� ��ve 
been in���lled in m�ny R���i�n �i�ie� (Biy�k, Ek��e�inb���, C�ebok���y, 
Iz�ev�k, Om�k, C�ely�bin�k, Y�k���k e��.). T�e �ompo�nd �nn��l ��ow�� 
���e (CAGR) o� ��e�e line� i� mo�e 15%. �nd p�od���ion ��p��i�y i� mo�e 
30 000 km o� �od� pe� ye��. Only in Mo��ow �e�ion ��e�e ��e mo�e ���n 27 
pl�n�� ���� p�od��e �ompo�i�e �ein�o��emen�. Di��e�en� �o�n��ie� �ll ove� 
��e wo�ld ��ow in�e�e�� in R���i�n nonme��lli� �ompo�i�e �ein�o��emen�. 
T�e A��o�i��ion o� Non-Me��lli� Compo�i�e Rein�o��emen� M�n�������-
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e�� �nd U�e�� w�� �e�i��e�ed in M�y, 2012, in R���i�, ��e�eby �llowin� �o 
�ni�e ��e in�e�e��� o� ��ien�e, de�i�n o���niz��ion�, m�n�������e�� �nd ��-
e�� o� non-me��lli� �ompo�i�e �ein�o��emen� �nd �o en���e ��e new level o� 
i�� �ppli���ion.

A� p�e�en� ��e in�e�-����e ���nd��d GOST 31938-2011 «Polyme� �om-
po�i�e �ein�o��emen� �o� �on��e�e ��������e�. Gene��l �pe�i�i���ion�» ��� 
been developed �nd �pp�oved by ei��� CIS �o�n��ie�. Wi��in ��e ���mewo�k 
o� medi�m-�e�m p�o���m� o� ���nd��diz��ion �nde� RUSNANO �pon�o�-
��ip � ��o�p o� ���nd��d� i� developed �e�e��in� �o �e�� me��od� o� non-me-
��lli� �ompo�i�e �ein�o��emen� wi�� ��e p��po�e �o de�e�mine i�� p�y�i��l 
�nd me���ni��l �������e�i��i��, �e�i���n�e p�ope��ie� in �o��o�ive envi�on-
men�, ���������l �nd ��e�mome���ni��l �������e�i��i��, �� well �� ��e Code 
o� p����i�e on ��e �n�ly�i� �nd de�i�n o� elemen�� wi�� non-me��lli� �om-
po�i�e �ein�o��emen� i� bein� developed.

19. In what way can the designers use the most efficient construction 
nanotechnology in their projects? How is that done in foreign countries 
(in the USA, Israel, Great Britain, Germany, Japan, China and other 
countries)?

K. So�ov, ��e �e�d o� de�i�n �omp�ny

I� i� obvio�� ���� exi��in� le�i�l��ion keep �nde� implemen���ion o� 
n�no�e��nolo�i��l p�od����. T��� i� d�e bo�� �e��on�. T�e �i��� one i� �n 
ex��emely ine�� �dmi���n�e �y��em �o� innov��ive p�od���� in ��e m��ke� 
by �pp�ov�l ��in� �e��ni��l �e��i�i���e i���ed by Fede��l Cen�e� on S��n-
d��diz��ion �nd Te��ni��l Ev�l���ion in Con������ion. T�i� le��l body ��� 
�iven only �bo�� 500 �e��i�i���e� �o� ��e l��� 10 ye��� (d�e �o in����i�ien� 
�e�o���e� �nd �nwillin� �i�k�). T�e �e�ond �e��on i� no�o�io�� Fede��l l�w 
94-FZ. A� ��e m�in �on�����o� �o� l���e �on������ion obje��� ��e ����e ��-
��o�i�ie�, ��ey m��� obey ��e p�bli� p������in� l�w w�en e��im��ion o� ��e 
p�oje�� i� done only by i�� �o��. In ����, ���� keep� �nde� implemen���ion o� 
innov��ion p�od����.

T�e ��me p�oblem� ��n be �een in ��e �ield o� m�in�en�n�e o� b�ildin�� 
�nd ��������e�. T�e p�e�en� �e�li�y i� ���� ��e b�ilde�’� �e�pon�ibili�y �in-
i��e� �� ��e momen� w�en ��e obje��� i� p�� in�o ope���ion, ��e�e�o�e �e i� 
no� mo�iv��ed �o �on�ide� ��e �o��l �o�� o� owne���ip o� ��e b�ildin� w�en 
de�i�nin� �nd exe���in� ��e wo�k�. T�e de�i�n o� ��e obje��� i� done wi��-
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o�� li�e-�y�le �o�� �n�ly�i�, e.�. wi��o�� well-known in �o�ei�n expe�ien�e 
«li�e-�y�le �on�����».

T�e �omme��i�l po�en�i�l i� di�e��ly depend� on ��e ��ppo��in� le�i�l�-
�ive b��e �� well �� ��e mo�e e��i�ien� p�o�e��e� o� ����e �e��l��in� o� ��e 
ind����y. T�e�e ��e �ome l�w� w�i�� ��ve �l�e�dy been p���ed o� ��n be 
p���ed in ��e ne�� �����e �nd w�i�� �o�ld p�ovide mo�e ��vo���ble �e��l��-
in� envi�onmen�. Fi��� o� �ll, ��e�e ��e Fede��l L�w o� R���i�n Fede���ion 
o� 28 Novembe� 2011 337-FZ «On ��e M�kin� C��n�e� in Ci�y Pl�nnin� 
Code o� R���i�n Fede���ion �nd Individ��l A��� o� L�w o� R���i�n Fede��-
�ion» �on�e�nin� non-�ove�nmen��l ex�min��ion, L�w on obli���o�y in���-
�n�e o� �on������ion �i�k�, ���n�e 94-FZ. 

T��� in��od���ion o� obli���o�y in����n�e o� �on������ion �i�k� will 
����e �ddi�ion�l mo�iv��ion �o� e���bli��men� o� ��pplemen���y ����e body 
w�i�� i� in�e�e��ed in in��e��e o� �on������ion wo�k q��li�y �nd p�ovi�ion 
o� lon�e� b�ildin� li�e �p�n, b�ilde�’� lon�-�e�m �in�n�i�l in�e�e��� w�en 
pe��o�min� p�oje��, p���i�l wi��d��w�l o� �e�pon�ibili�y ��om �e��l��in� 
bodie�. A� �o� 94-FZ, de�pi�e ��e ���� ���� ��i� l�w i� no� �on�ide�ed �o be 
���n�ed now, ��e�e i� � p�ob�bili�y o� �eve���l o� l�w d�e �o ��e el�bo���ion 
o� le�i�l��ion o� C���om �nion �nd E����i�n Union.

T�e poin� �o be emp���ized i� ���� R���i� i� �i�ni�i��n�ly be�ind ��e 
developed �o�n��ie� by ����� q��li�i���ion �� �ll ����e� o� �o�� ��e��ion 
���in. Some ob����le� �el��ed �o low q��li�i���ion o� ind����i�l ����� in�l�-
en�e on R���i�n po�en�i�li�ie� in � ne���ive w�y. T�e�e ob����le� ��e: ��e 
l��k o� de�i�n o��i�e�’ expe�ien�e in ��e ��e� o� �ppli���ion o� �on������ion 
m��e�i�l� wi�� n�no�omponen��, poo� �on�����o��’ �w��ene�� on ��e new 
�e��nolo�ie� �o� �on������ion employin� n�no�omponen��, low �e��nolo�i-
��l level o� m�n�������in� b�ildin� m��e�i�l� w�i�� ��e �ommon �o� R��-
�i�, in����i�ien� e��i�ien�y o� ��ien�i�i� �omm�ni�y’� ���ivi�ie�.

21. According to experts one of the least investigated problems con-
cerning the use of nanomaterials and nanotechnologies in construction 
is the safety of these materials to the people. When constructing modern 
buildings and facilities, one takes into account how long its service life 
will span but it is not clear how nanomaterials will perform «behave» in 
30, 50 or more years. What do you think about that? What are the opin-
ions of the specialists from the USA and Europe?

L. B��ko (Rep�bli� o� K�z�k����n)
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I�’� ��i� �o ��y ���� one ��o�ldn’� �o��e� �bo�� �e���in �i�k� o� �ppli��-
�ion o� n�no�e��nolo�ie� – ���e �nd ���m one�. On ��e one ��nd, ��e ����e 
�� de�i�n��ed bodie� �nd o���niz��ion� ��o�ld ��ppo�� �ddi�ion�l inve��i-
���ion� �o� be��e� �nde����ndin� o� �ll exi��in� �i�k� o� innov��ive m��e-
�i�l� �ppli���ion, on ��e o��e� ��nd – ��e�e �e��l��o�� ��o�ld �on���� �o 
non-�ove�nmen��l in��i���e� �nd p�bli� �o expl�in ��e p�oved ����� �nd �o 
elimin��e p�ej�di�e�.

Fo� ex�mple, A�����li�n �e�l�� �nd ���e�y �e��l��in� body ��ke� i�� ��-
�ive ���nd �o� EHS �i�k ���die�. I� �eview� exi��in� ����e’� le�i�l��ion �nd 
�on��ib��e� �o �e-ex�min��ion o� i� �b�o�d, ��ppo�� �e�e���� �nd ��e��ion 
o� ��e b��e o� ��e knowled�e on n�no�e��nolo�i��l �i�k�. T�e m�in �o��� o� 
��e wo�k – �o ��e��e no�m��ive �nd le�i�l��ive b��e, �o ��ppo�� �e�e���� in 
o�de� �o �ind o�� ���m��l p�ope��ie� o� n�nom��e�i�l�, �o ev�l���e ��e e�-
�i�ien�y o� �on��ol ove� �i�k� o� n�nom��e�i�l� �ppli���ion �� wo�k pl��e, �o 
p�ovide A�����li�n o���niz��ion� wi�� in�o�m��ion on n�no�e��nolo�ie�, 
�o p���i�ip��e in in�e�n��ion�l ini�i��ive� �nd �o b�in� in �o��e�ponden�e 
wi�� in�e�n��ion�l �pp�o���e�. 

Fo� ��e l��� �eve��l ye��� one �o�ld wi�ne�� po�i�ive ��end in �e�e���� 
devo�ed �o EHS in n�no�e��nolo�i��l b�ildin� m��e�i�l�. In p���i��l�� EU 
�nd ��e USA �olle��ed l���e �mo�n� o� d��� on ��e EHS �i�k� ���� �llow� 
��em �o de�i�n ��e �����e�y o� �����e wo�k.

22. What nanotechnological construction materials are considered 
to have the greatest potential in Russia and in foreign countries (in the 
USA, Israel, Great Britain, Germany, Japan, China and other coun-
tries)?

V. Boldin, po��-���d���e ���den�

De��iled �n�ly�i� �nd lon�-�e�m �o�e���� o� developmen� o� �e�e���� 
�nd �ppli���ion o� n�nom��e�i�l� �nd n�no�e��nolo�ie� in b�ildin� m�-
�e�i�l� m�n�������in� ��ow� ���� �eve��l �e�men�� o� m��ke� ���ivi�y 
��n be �le��ly m��ked �od�y (��ble 1). Fi��� �ive �e�men�� �on��me mo�e 
���n 90% o� ��e �o��l �mo�n� o� n�no�e��nolo�i��l p�od���� in b�ildin� 
m��e�i�l�, �� ���� ��e ����e o� �emen� �nd �on��e�e i� mo�e ���n 40% o� 
�ll n�no�e��nolo�i��l p�od���� in b�ildin� m��e�i�l� (��e ��ope o� ��e 
m��ke� – 5,6 b. doll) �nd ��e �o�e���� �nn��l ��ow�� i� mo�e 10% in 
2012–2015.
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Mo�e de��iled in�o�m��ion i� �v�il�ble on ��e p��e� o� In�e�ne�-Jo��-
n�l «N�no�e��nolo�ie� in Con������ion», in w�i�� ��e �e��l�� o� ind����i�l 
�e��nolo�i��l �e�e���� «Developmen� o� R���i�n M��ke� o� N�no�e��no-
lo�i��l P�od���� in Con������ion Un�il 2020» ��ve been p�bli��ed [2]. 

Table 1 
The most attractive segments of

nanotechnological construction material market

Segment
Scope of the market,

b. doll.
Forecast growth 

in 2012–2015

P�in�� �nd �o��� 6 50%

Cemen� �nd �on��e�e 5,6 10%

Gl��� 0,7 15%

Bi��men �nd polyme�� 0,5 10%

I�ol��ion 0,3 50%

Wood 0,3 12%

Ce��mi�� 0,2 15%

S�eel, �ein�o��emen� 0,2 10%

«Sm���» m��e�i�l� 0,05 40%

23. What is the main obstacle to overall introduction of nanotechnol-
ogies and nanomaterials in construction in Russia and in foreign coun-
tries? (in the USA, Israel, Great Britain, Germany, Japan, China and 
other countries)?

V. Boldin, po��-���d���e ���den�

T�e�e ��e �ome obje��ive b���ie�� ���� keep� �nde� �omme��i�l ���ivi-
�ie� �el��ed �o n�no�e��nolo�i��l p�od���� in �lob�l ���le, bo�� �o� p�od��-
e�� (��pplie��) �nd �on��me�� (�i�. 1, 2).
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Fig. 1. Main barriers for producers (suppliers) of nanotechnological products

Fig. 2. Main barriers for consumers of nanotechnological products

Main barriers 
for producers 

(suppliers)

Construction with low profit rate is very 
sensitive to the prime cost. Therefore 
despite the long-term advantages 
of nanoproducts utilization, capital 
investments are the main problem for 
suppliers

Today some technologies are not on 
commercial scale, therefore avail-
able products are expensive, and that 
makes them nonmarket.
– When demand is increasing, the new tech-
nologies are implemented, that will lower the 
prime cost

There are many different technolo-
gies; international standardization of 
nanomaterials and nanotechnologies 
utilization is left behind by innovation.

– That process takes place not only in con-
struction

Uncertainty in long-term reliability of 
new construction materials and their 
functional abilities and properties is 
the obstacle hampering investments 
from the part of construction industry

REQUIRED CAPITAL INVESTMENTS

INDUSTRIAL CONSERVATISM STANDARDIZATION NECESSITY

COMMERCIAL SCALE LACK

Main barriers 
for consumers

Duet on iche character of the most na-
notechnological products and as a result 
of this, due to the absence of efficient 
manufacturing processes, their price is 
significantly higher than the price of that 
produced without nanomaterials. All this 
doesn’t favour large scale application

There are many products made with 
the use of nanotechnologies. Great 
part of these products doesn’t pos-
sess noticeable advantages in respect 
to the common materials

The investigations carried out by EU 
showed that end-consumers are con-
cerned with the problem of nanomate-
rial safety.

– In some cases this is justified;
– As a result – producers often hide the pres-
ence of nanomaterials in the commodity

The information lack of consumers, 
builders, engineers, architects due 
to insufficient / inefficient market-
ing doesn’t allow achieving such 
knowledge level which could provide 
considerable demand

HIGHCOST

INFORMATION LACK PUBLIC OPINION

UNCLEAR ADVANTAGES
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BELOV Vladimir Vladimirovich, 
Vice-rector on innovation and scientific-educational 
activity of Tver State Technical University, Chair 
of the Department «Processing of building materials and 
structures», Honourable Worker of Science and Educa-
tion of the Tver Region, Doctor of Engineering, Professor, 
Adviser of Russian Academy of Architecture 
and Construction Sciences

2. We are interested in nanomodified, high strength, lightweight con-
structional concrete possessing low average density and high ultimate 
compression strength. Earlier it was reported that to produce this type of 
concrete hollow glass and aluminum silicate microspheres are used. And 
to increase the adhesion strength of cement stone with the filler, it was 
suggested to use a complex nanosize modifier based on sol iron hydroxide 
and sol silicic acid etc.

Tell us about the application of the above technology for concrete 
production. What objects have been already done? Are there codes for the 
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to 
share it with construction companies?

Our company is very interested in new developments in this area and 
we are ready to consider different options.

S. C�e�kov, �omme��i�l di�e��o� o� �on������ion �omp�ny

A��o�din� �o o�� �pp�o��� w�i�� ��� been �l�e�dy p���ly implemen�-
ed in o�� inven�ion� [3,4] we �on�ide� ���� p�o�pe��ive �o���e �o� li���-
wei��� �on��e�e n�no�ddi�ive� ��n be �l�y mine��l� o� �me��i�e� w�i�� ��e 
��e m�in �omponen�� in widely �p�e�d ben�oni�e. T�e�e �omponen�� po�-
�e�� �lmo�� �ll p�ope��ie� o� n�����l n�no�ize p���i�le� �nd �ene��lly ��ey 
��e ��ed �n�y��em��i��lly in p�od���ion o� �on������ion m��e�i�l� [5]. T�e 
m�n�������e o� n�nop���i�le� ��om ben�oni�e – � �omplex p�o�e�� b��ed on 
��e ��e o� ��in �e��nolo�ie� dem�ndin� ��nd�men��l �e�e���� �nd e�pe�i�l-
ly knowled�e in ��e ��e� o� ben�oni�e mine��lo�y. A� ��e ��me �ime ben�on-
i�e �l�y i� � pe��li�� ��l�-�ini��ed m��e�i�l �nd i� i� ��e b��i� �o� ind����i�l 
p�od���ion o� n�nop���i�le�. W�en p�od��in� n�nopowde�� ��om ben�oni�e 
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�l�y i� i� �dvi��ble �o pe��o�m n�no���������l p�ep����ion in �pe�i�l me-
���ni��l ���iv��o��, �o� ex�mple, pl�ne���y vib���in� mill.

T�e p�pe�� [6, 7] de�l� wi�� ��e in�l�en�e o� w���e d��� �nd �l�y p���i-
�le� on ��e p�ope��ie� o� �e���ed �on��e�e. D�e �o �i�� di�pe��ivene�� ���� 
p���i�le� �end �o ����e���e in�o �m�ll �lo���l�. To de���oy mi��o���in� o� 
��e�e p���i�le� ����o�� o��e� �o ��e me���no��emi��l ���iv��ion o� �omb��-
�ible mix���e on ��e �pe�i�l ��indin� ���ili�y. S��� ���ili�y �llow� di��ov-
e�in� �e���ive �bili�y o� ��e�e p���i�le� d�e �o �o�m��ion o� in�e�medi��e 
�mo�p�o�� ����e� on ��ei� ������e, in p���i��l�� �ili�on dioxide �nd �l�-
min�. T�e �e�e���� in w�i�� ��e DTA, XRF me��od� �nd ele���oni� mi��o�-
�opy we�e ��ed p�oved ���� ��emi��l in�e����ion ��ke� pl��e be�ween �l�y 
mine��l� �nd �yd���ed neopl��m� o� �ompo�nd binde�. A� � �e��l� �nde� 
��e �ondi�ion o� �ed��ed C�O �on�en����ion in liq�id p���e �lon� wi�� �i��-
b��i� ��l�i�m �ili���e �yd���e �nd ��l�i�m �yd�o �l�min��e� low-b��i� one� 
��e �o�med �oo, m�inly in ��e �ine di�pe��ed �o�m o� needle� �nd �ibe��. T�e 
�yd�o�ili���e i�ol��ion �on��ib��e� �o ��������e den�i�i���ion �nd in��e��e 
��e ���dne�� o� �olidi�ied ��one. I� w�� de�e�mined ���� �o��l ��pill��y po-
�o�i�y o� ���iv��ed mix���e� m���ix de��e��ed ���ee �ime� �� m��� �om-
p��ed wi�� non���iv��ed one�, �nd m�xim�m o� ��pill��y po�e� di���ib�-
�ion ��i��� �o ��e �ide o� �m�lle� po�e� d�e �o di�����e���ion o� d�n�e�o�� 
��pill��y po�e�, ���� in��e��e� d���bili�y o� memb��ne� be�ween po�e� in 
non-���o�l�ved po�o�� �on��e�e�. Non-���o�l�ved �e���ed �on��e�e� wi�� 
��e �ve���e den�i�y mo�e ���n 400 k�/m w�i�� ���en��� �������e�i��i�� 
�imil�� �o ��e one� o� ���o�l�ved �e���ed �on��e�e we�e ob��ined ��om �om-
b���ible mix���e� �on��inin� w���e d���. 

T�e p�pe� [8] inve��i���ed ��e in�l�en�e o� n�nop���i�le� on ��e ������-
�e�i��i�� o� �o�m �on��e�e� o� non-���o�l�ved ���denin�. I� w�� de�e�mined 
���� �omp�e��ive ���en��� o� ��e �o�m �on��e�e w�i�� �ve���e den�i�y i� 
500 k�/m �nd modi�ied wi�� n�nop���i�le� w�� 1,65 MP�, �nd �o� non-mod-
i�ied 0,87 MP� (���en��� ��ow�� i� 1,9 �ime�). T�e m�xim�l ���en��� w�� 
�e���ed w�en �on�en� o� n�no��������e� w�� 0,05%. T�e in��e��e o� n�no-
��������e� �on�en� ����e� ��e ���en��� de��e��e. T�e ��mple� wi�� modi�ied 
��������e �omp��ed wi�� ��o�e wi�� non-modi�ied ��������e po��e�� even 
di���ib��ion o� po�e� by �ize, ��e ������e o� ��e ��mple� i� �moo�� (wi��o�� 
�pli��). N�nop���i�le� w�en di���ib��in� in ��e �on��e�e ��������e, ��n��ion-
��e like di�e�� ��y���lliz��ion �en�e��. On ��e one ��nd, ���� le�d� �o ��e �p-
pe���n�e o� �ib�ill��y ��������e, on ��e o��e� – �o ��e �ppe���n�e o� ���denin� 
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��������e-o�ien�ed ��bmole��l�� �ove�in� �o�nd ��e n�no��be. T�i� p�o�e�� 
p�ovide� in��e��ed ���en��� o� po�o�� �on��e�e �nd po�e� �ni�o�mi�y by �ize.

T�e p�pe� [9] de�e�mined ���� ��e p�e�en�e o� ���bon n�n��be� in �o�m 
�on��e�e p�ovide� ���biliz��ion o� i�� ��������e, �b�en�e o� pe��o���ion 
�ole� in ��e ��be w�ll�, w�i�� o��en �ppe�� in ��e o�din��y �o�m �on��e�e. 
T�e p�e�en�e o� po�e� wi�� pe��o���ion �ole w�ll� in non-modi�ied �o�m 
�on��e�e �e��l�� in de��e��ed ���en��� �nd wo��e me���ni��l p�ope��ie� o� 
��e inve��i���ed m��e�i�l.

T�e p�pe� [10] �on�ide�� ��e ��e o� modi�yin� �ddi�ive� in ��e �o�m o� 
���bon pl��e n�no�y��em� in p�od���ion o� po�o�� �yn��e�i� �n�yd�i�e �om-
po�i�ion. T�e ����o�� m��ked ���biliz��ion o� �e���ed �yn��e�i� �n�yd�i�e 
��������e by �ize �nd po�e� ���pe�. T�e �e��l�� o� mi��o��������e �e�e���� 
��owed ���� in po�o�� �yn��e�i� �n�yd�i�e �ompo�i�ion wi��o�� modi�yin� 
n�no�y��em� d�e �o in�en�ive po�e w�ll� pe��ol��ion po�e� ����e���e in�o 
l���e po�e� w�i�� �ddi�ion�lly �i�e ��e�m�l �ond���ivi�y o� po�o�� �ompo-
�i�ion �nd de��e��e i�� me���ni��l �������e�i��i��.

Common answer to the questions:

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the 
USA, Israel, Great Britain, Germany, Japan, China and others)

A. Rodov�, po��-���d���e (Bel����)

12. Are there any nanomaterials where small amounts of additives 
improve the characteristics of the construction composites?

V. Kov�ov, en�inee� (K�z�k����n Rep�bli�)

19. In what way can the designers use the most efficient construction 
nanotechnology in their projects? How is that done in foreign countries 
(in the USA, Israel, Great Britain, Germany, Japan, China and other 
countries)?

K. So�ov, ��e �e�d o� de�i�n �omp�ny

Some me��od� o� n�no�e��nolo�ie� ��e widely ��ed in p�od���ion o� 
�l��� �i�� pe��o�m�n�e �on��e�e�. W�en ��in� �i��-pe��o�m�n�e ��emi��l 
�ddi�ive�, ���ive �nd ine�� �ine di�pe��ed �nd n�nodi�pe��ed mine��l �om-
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ponen��, �omo�eneo�� �on��e�e m���i�e� ��e �o�med. T�e�e m���i�e� bein� 
��e��ed �nd �omp���ed p�ope�ly don’� �on��in void�. T�e m�in ��pe�� in �ll 
���e� i� ���� di�me�e� o� ��e �ille� ���in i� de��e��ed �omp��ed wi�� ���-
di�ion�l �ype o� �on��e�e. A� ��e �e�e���� �e��l�� p�oved ��e line�� depen-
den�e be�ween de��e��ed ���in di�me�e� �nd �omp�e��ive ���en��� limi�, 
��e m�xim�m �ize o� ��e �ille� ���in in �l��� �i�� pe��o�m�n�e �on��e�e i� 
1 mm. Tod�y n�no�ille�� in�l�din� n�no�ibe�� ��e �l�o ��ed, ��ey pl�y �evo-
l��ion��y �ole in in��e��in� ���en��� �nd imp�ovin� o��e� �������e�i��i�� 
o� ��e�e �ompo�i�e�.

Mode�n developmen�� in p�od���ion o� �l��� �i�� pe��o�m�n�e �on��e�e 
��e b��ed on ��e �ene��l po���l��e, ��yin� ���� de�e���, po�e� �nd mi��o-
����k� will �ome �o n����� �nd ��e �on��e�e ��������e will be �omo�en��ed 
i� ��e ini�i�l �ompone�� ��e ��o�en p�ope�ly �nd ��e op�im�l �e�eip� o� ��e 
mix���e i� de�e�mined. M�inly �pe�i�l �e�eip�� o� �l��� �i�� pe��o�m�n�e 
�on��e�e ��e ���o�i��ed wi�� ��e ve�y �i�� bendin� �nd �en�ile ���en��� 
�������e�i��i��. T�e�e ide�� ��e el�bo���ed by ��e �ollowin� �eq�i�emen��:
• imp�ovemen� o� �omo�enizin� by ��e me�n� o� elimin��ion o� �o���e-

���ined �omponen��;
• imp�ovemen� o� �omp���ne�� ���o��� op�imiz��ion o� ���in-�ize �om-

po�i�ion o� mine��l �omponen�� mix���e;
• imp�ovemen� o� mi��o��������e ���o��� ��e�m�l p�o�e��in� �� ��e l��� 

����e o� �on��e�e ���denin�;
• ��e o� ��e mode�n mixin� �nd �on��e�in� �e��nolo�ie� in p�od���ion o� 

�l��� �i�� pe��o�m�n�e �on��e�e;
• ��e o� ��e �ibe�� �nd �ibe�� �ombin��ion� �o de��e��e b�i��lene�� �nd �o 

in��e��e ���en��� o� ��e �on��e�e.
S��en��� �������e�i��i�� o� �l��� �i�� pe��o�m�n�e �on��e�e m�ke i� 

po��ible �o �ed��e ��o��-�e��ion m�inly o� p�e���e��ed b�ildin� ��������e�. 
T��� ����e� �on�ide��ble �ed���ion o� ��������e�’ own wei��� w�i�� i� im-
po���n� in e�e��ion o� ve��i��l b�ildin� ��������e�, ��ll b�ildin��, e�pe-
�i�lly in p�e��b�i���ed �on������ion, in b�id�e en�inee�in�. Ano��e� ��pe�� 
�e�e�� �o ��e «�i�ky» �o�nd��ion�, w�i�� in ex��eme �i����ion� ��ke �w�y 
�i�ni�i��n� �mo�n� o� ��e �in�n�in� in�ended �o� w�ole �on������ion. I� i� 
obvio�� ���� �on�i��en� �ed���ion o� ve��i��l ��������e’� own wei��� le�d� 
�o p�o�i��bili�y in��e��e.
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SOBOLEV Konstantin Gennadievich, 
Associate Professor of University of Wisconsin-
Milwaukee, USA, Chairman of Technical Committee 
ACI 236D on nanotechnologies in concrete of American 
Concrete Institute

1. In May, 2012, the IV International Symposium on Nanotechnolo-
gies in Construction (NICOM4) was held in Greece. As far as it is known, 
Internet-journal «Nanotechnologies in Construction» is the official in-
formation partner of NICOM4. Are there any plans to publish the par-
ticipants’ reports delivered at symposium in the edition?

A. Rolin, le����e�

In�e�e��in� q�e��ion! All NICOM4 p�pe�� we�e p�bli��ed on � CD �nd 
only �ele��ed 20 p�pe�� we�e p�bli��ed in Cemen� �nd Con��e�e Compo�i�e� 
Spe�i�l i���e: N�no�e��nolo�y in Con������ion: ���p://www.��ien�edi�e��.
�om/��ien�e/jo��n�l/09589465/36.

I believe ���� ��e �em�inin� p�pe�� m�y be p�bli��ed by ��e In�e�ne�-
jo��n�l «N�no�e��nolo�ie� in Con������ion», b�� ��i� i� �p �o ��e ����o��. 
BTW, ��e�e i� � ��ll �o� �b������� �o� NICOM5, �o i� i� � pe��e�� �ime �o ��b-
mi� �n �b������! Ple��e �ee mo�e in�o�m��ion �� NICOM5.o��

2. We are interested in nanomodified, high strength, lightweight con-
structional concrete possessing low average density and high ultimate 
compression strength. Earlier it was reported that to produce this type of 
concrete hollow glass and aluminum silicate microspheres are used. And 
to increase the adhesion strength of cement stone with the filler, it was 
suggested to use a complex nanosize modifier based on sol iron hydroxide 
and sol silicic acid etc.

Tell us about the application of the above technology for concrete 
production. What objects have been already done? Are there codes for the 
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to 
share it with construction companies?
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Our company is very interested in new developments in this area and 
we are ready to consider different options.

S. C�e�kov, �omme��i�l di�e��o� o� �on������ion �omp�ny

Ex�ellen� q�e��ion. T�e�e ��e �wo �onne��ed �e�m� in ��e USA (FHWA 
�nd UW-M�di�on) w�i�� develop SiO

2
 �nd Al

2
O

3
 n�no-�o��in�� �o� ����e-

���e� (m�inly no�m�l-wei���) �o imp�ove ��e bond. T�i� developmen� ��n 
be ex�ended �o li���wei��� ����e���e �on��e�e. I will be ��ppy �o �onne�� 
yo� wi�� ��e �e�e���� �e�m �o yo� will be �ble �o di����� ��e de��il� o� im-
plemen���ion. 

3. Is there a training course for those specialists who will be employed 
in production of materials and articles with the use of nanotechnologies?

Where and how is this course led?
S. Bonov, �e��nolo�i�� (Uk��in)

In ��e USA ��e p�ep����ion o� �pe�i�li��� in ��e �ield o� �on������ion n�n-
o�e��nolo�ie� i� m�inly �� ���d���e (MS �nd P�D) level�. Exi��in� BS p�o-
���m� ��e ve�y b��y wi�� �o�e �ivil en�inee�in� (�nd m��e�i�l ��ien�e in ���e 
o� m��e�i�l� p�o���m) �l���e�. A����lly, be��e� en�inee�in� p�ep����ion p�o-
���m� mi��� be ve�y �lo�e �eo���p�i��lly. Fo� ex�mple ex�ellen� p�o���m on 
�on������ion m��e�i�l ��ien�e �nd n�no�e��nolo�y i� e���bli��ed in Bel�o�od 
(Bel�o�od S���e Te��nolo�i��l Unive��i�y n�med ���e� V.G. S�o�k�ov).

6. What higher educational institutions are training (planning to 
train) specialists in the area of nanotechnologies in construction? When 
will the first graduates be? Will they be engaged in the scientific activities?

V. K��pov, Do��o� o� En�inee�in� 

Fo� ex�mple ex�ellen� p�o���m on �on������ion m��e�i�l ��ien�e �nd 
n�no�e��nolo�y i� e���bli��ed in Bel�o�od (Bel�o�od S���e Te��nolo�i��l 
Unive��i�y n�med ���e� V.G. S�o�k�ov).

8. The V International Symposium on Nanotechnologies in Construc-
tion (NICOM 5) is known to be held in 2015 in Chicago, USA. Is there a 
list of questions and areas to be discussed at the symposium? 

K. Kolev, P�.D. in En�inee�in�
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Wide ��n�e o� ��pe��� �el��ed �o ALL �on������ion m��e�i�l�; �o� 
de��iled in�o�m��ion on NICOM5, ple��e ��e�k NICOM5.o��. We expe�� 
m�ny p���i�ip�n�� ��om R���i�, ple��e ��bmi� ��e �b������ be�o�e ��e 
de�dline. 

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the 
USA, Israel, Great Britain, Germany, Japan, China and others).

A. Rodov�, po��-���d���e (Bel����)

T�e�e ��e m�ny n�nop�od���� �v�il�ble in ��e m��ke�: ��pe�pl���i�iz-
e��, n�no-SiO

2
 (m�inly �o� �el�-�on�olid��in� �on��e�e), n�no-TiO

2
 �nd p�o-

�o����ly�i� �emen��, e��. A� ACI 236D (N�no�e��nolo�y o� Con��e�e) we ��e 
�bo�� �o �in�lize ��e �epo�� on �ppli���ion o� n�no�e��nolo�y in �on��e�e. 
A� ��e momen� d���� i� �v�il�ble �o� membe�� only, b�� we �ope ���� i� will 
be p�bli��ed �oon! Ple��e �ee o��e� do��men� wi�� ex�ellen� �eview ��om 
TRB o� ��e N��ion�l A��demie� (USA): ���p://onlinep�b�.��b.o��/online-
p�b�/�i���l���/e�170.pd�.

12. Are there any nanomaterials where small amounts of additives 
improve the characteristics of the construction composites?

V. Kov�ov, en�inee� (K�z�k����n Rep�bli�)

We developed n�no-SiO
2
 �ddi�ive w�i�� �� ve�y �m�ll do���e 0,25% 

o� �emen� wei��� ��n imp�ove 1- �nd 28-d�y ���en��� by 25%. We believe 
n�nop���i�le� m��� be ��ed (�nd be e��e��ive) in ve�y �m�ll do���e�. O��e�-
wi�e, ��e�e ��e no� �������ive �o� p����i��l �ppli���ion.

15. What can you tell us about the application of nanomaterials and 
nanotechnologies in construction abroad? (in the USA, Israel, Great 
Britain, Germany, Japan, China and other countries)

E. Ko�o�ki�, �on������ion en�inee�

See my �n�we� �o� № 10.
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17. How are the specialists in the area of nanotechnologies in con-
struction abroad trained (in the USA, Israel, Great Britain, Germany, 
Japan, China and other countries)?

B. Zo�ov�, le����e�

See my �n�we� �o� № 3.

21. According to experts one of the least investigated problems con-
cerning the use of nanomaterials and nanotechnologies in construction 
is the safety of these materials to the people. When constructing modern 
buildings and facilities, one takes into account how long its service life 
will span but it is not clear how nanomaterials will perform «behave» in 
30, 50 or more years. What do you think about that? What are the opin-
ions of the specialists from the USA and Europe?

L. B��ko (Rep�bli� o� K�z�k����n)

I believe we ��e no� ��in� n�nom��e�i�l� �lone; ��e�e ��e in�o�po���-
ed in�o �ompo�i�e� en��n�in� ��ei� pe��o�m�n�e. Wi�� ��pe��yd�op�obi� 
�dmix���e� we developed �� UW-Milw��kee (��pe�-be�on.�om) we expe�� 
��e en��n�emen� o� �e�vi�e li�e o� �ommon �on��e�e by ����o� 5. Re���din� 
���e�y: ye�, n�nom��e�i�l� ��e �i��ly di�pe��ed �nd ve�y �e���ive m��e�i-
�l� w�i�� m��� be ��ndled wi�� ���e. Fo� �ppli���ion in �on��e�e we �dvi�e 
��in� w��e� b��ed p�od���� �in�e ��e�e ��n be ��ndled �� �ommon ��emi��l 
�dmix���e�. 
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KOROLEV Evgenij Valerjevich, 
Director of the Research and Educational Center 
«Nanotechnology», Moscow State University 
of Civil Engineering, Doctor of Engineering, Professor

2. We are interested in nanomodified, high strength, lightweight con-
structional concrete possessing low average density and high ultimate 
compression strength. Earlier it was reported that to produce this type of 
concrete hollow glass and aluminum silicate microspheres are used. And 
to increase the adhesion strength of cement stone with the filler, it was 
suggested to use a complex nanosize modifier based on sol iron hydroxide 
and sol silicic acid etc.

Tell us about the application of the above technology for concrete 
production. What objects have been already done? Are there codes for the 
given type of concrete? Are there economic calculations showing the ef-
ficiency of the implementation of the above given concrete etc?

What are the conditions under which the developers are ready to 
share it with construction companies?

Our company is very interested in new developments in this area and 
we are ready to consider different options.

S. C�e�kov, �omme��i�l di�e��o� o� �on������ion �omp�ny

Ene��y e��i�ien� n�nomodi�ied �i�� ���en��� li���wei��� �on��e�e 
wi�� in�l��ion o� n�nomodi�ied �l��� �nd �l�min�m �ili���e �ollow �p�e�e� 
developed in Re�e���� �nd Ed����ion�l Cen�e� «N�no�e��nolo�y» (Mo��ow 
S���e Unive��i�y o� Civil En�inee�in�) po��e��e� low �ve���e den�i�y �nd 
�i�� ���en���. T�e�e �wo p�ope��ie� de�e�mine m��e�i�l’� �e��ni��l ����-
���e�i��i� ��lled – ���en���-�o-wei��� ���io, ��l��l��ed �� � ���io be�ween 
�l�im��e �omp�e��ive ���en��� �nd �el��ive den�i�y o� ��e m��e�i�l (�ni� – 
MP�). M�ny �e�e����e�� ��e developin� �e��nolo�y o� �i�� ���en��� li���-
wei��� �on��e�e �ll ove� ��e wo�ld. T�e ���en��� o� ��e ob��ined �ompo-
�i�ion� i� mo�e 50 MP� �nd ��e �ve���e den�i�y i� mo�e 1800 k�/m3. A� 
���� ���en���-�o-wei��� ���io v��ie� wi��in ��e ��n�e 7,5…30 MP�. T�e 
���en���-�o-wei��� ���io o� ��e �i�� ���en��� li���wei��� �on��e�e devel-
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oped �� MSUCE i� 35…55 MP� (�ve���e ���en��� – 1300…1500 k�/m3; �l-
�im��e �omp�e��ive ���en��� – 40…65 MPа; ��e�m�l-�ond���ivi�y �oe��i-
�ien� don’� ex�eed 0,6 W/m•К).

T�e implemen���ion o� new �on������ion �e��nolo�ie� i� p����i��lly �l-
w�y� �ollowed by �edi���ib��ion o� ��e m��e�i�l �o���, wo�k �o��� �nd op-
e���ion�l �o��. T�e �pp�oxim��e �o�� o� 1 m3 o� n�nomodi�ied �on��e�e i� 
�bo�� �wi�e mo�e expen�ive ���n ���� o� ��e ���di�ion�l �on��e�e. A� ��e 
��me �ime ��e expe�imen��l �e��l�� we ob��ined p�ove ���� �ve���e den�i�y 
o� ��e �on��e�e bein� p�od��ed ���o�din� �o ��e new �e��nolo�y de��e��e� 
by 35…48%.

T��� m�ke� i� po��ible �o in��e��e ��e n�mbe� o� ��o�ey� in ��e b�ild-
in� o� �ed��e m��e�i�l ��p��i�y (��e in��e��e o� ��e ��o�ey n�mbe� �nd �o��l 
�����l livin� �p��e in b�ildin� ��n be �p �o 44%). T�e�m�l �ond���ivi�y o� 
��e new �on��e�e i� by 45% le�� ���n ���� o� ��e ���di�ion�l one. D��in� 
win�e� ���� le�d� �o ��e �e�� lo��e� �ed���ion, �� ��e ��me �ime p�ovidin� 
�ddi�ion�l de��e��e o� ope���ion�l �o��� in lon�-�e�m pe�iod.

T�e p�od���� m�de o� new �on��e�e imp�ove e��onomi� �������e�i�-
�i�� o� ��������e� (�� � �e��l� o� in��e��ed ��o���i� �b�o�p�ion), de��e��e ��e 
lo�d� on ��e ���ne��e� �nd be��in� elemen��, �ed��e ���n�po����ion �nd ��-
�emblin� �o��� �� well �� �o�nd��ion �o���. Rein�o��emen� ��eel expendi���e� 
��e ��� down (�p �o 30%) �nd ��������e� ��o��-�e��ion be�ome� �m�lle�.

P����i��l implemen���ion o� �i�� ���en��� li���wei��� �on��e�e �e��-
nolo�y w�� ����ied o�� �� ��e en�e�p�i�e belon�ed �o ��e ��o�p o� �omp�nie� 
«SU-155». T�e expe�imen�� ��owed ���� i� i� di��i��l� �o ob��in �pe�i�ied 
�on��e�e �������e�i��i�� ��in� ���di�ion�l eq�ipmen� o� ��e mo�� �on�����-
�ion pl�n��. Developed �e��nolo�y i� bein� e��i�ien�ly �e�lized on ��e �p-
�o-d��e m�n�������in� eq�ipmen� b��, �n�o���n��ely, on ��e �o�ei�n one.

10. Tell us about the main areas in which nanotechnologies are ap-
plied in construction materials production in Russia and abroad? (in the 
USA, Israel, Great Britain, Germany, Japan, China and others)

A. Rodov�, po��-���d���e (Bel����)

In �o�ei�n �o�n��ie� n�no�e��nolo�ie� ��e ��ed �o develop � wide ��n�e 
o� �on������ion m��e�i�l� wi�� �niq�e �������e�i��i��. T�e�e ��e:
• M��e�i�l� o� de��e��ed den�i�y �nd in��e��ed ���en��� �o� b�id�e�, ��ll 

b�ildin�� �nd l���e-�p�n ��������e�;



V Международная научно-практическая online-конференция «Применение нанотехнологий в строительстве»

2013 • Том 5 • № 4 / 2013 • Vol. 5 • no. 4

87
http://nanobuild.ru/magazine/nb/Nanobuild_4_2013.pdf к содержанию

• M��e�i�l� wi�� in��e��ed �e�i���n�e �o ��e imp���� o� ����e��ive envi-
�onmen�� �nd ��mo�p�e�i� ����o��;

• Ad�e�ive� �nd m��e�i�l� �o� m�ni�old �o��in�;
• M��e�i�l� wi�� in��e��ed ��e�m�l �e�i���n�e;
• He��- �nd �i�e-�e�i���n� m��e�i�l�;
• M��e�i�l� wi�� in��e��ed �o�nd �b�o�p�ion;
• M��e�i�l� �o� li���-�e�le��in� �o��in�� o� �o��in�� wi�� in��e��ed 

���n�p��en�y;
• Addi�ive� �o� �on������ion �ompo�i�e� o� di��e�en� p��po�e.

Developmen� o� n�no�e��nolo�i��l me��od� in �on������ion m��e�i�l 
��ien�e m�de i� po��ible �o imp�ove p�im��y p�od���� o� �on������ion in-
d����y – �emen� �on��e�e�. Fo� ex�mple, ����e o� n�nodimen�ion�l �ili�� 
�dmix���e i� ��id �o in��e��e �on�ide��bly �l�im��e �omp�e��ive ���en��� 
o� ��e �on��e�e w�i�� �ompo�i�ion �omp�i�e� l���e �mo�n� o� �l�e ���. T�e 
��������e o� ��e po�o�� �p��e i� imp�oved – po�e� be�ween �el��ively bi� 
p���i�le� o� �l�e ��� ��e �illed wi�� n�nodimen�ion�l �yd���ion p�od����. 
S��pen�ion o� �mo�p�o�� n�no�ili�� i� ��ed �o p�even� del�min��ion o� 
�el�-p��kin� �on��e�e mixe�.

Appli���ion o� n�nomodi�ie�� b��ed on ���bon n�nom��e�i�l� – ��lle�-
ene�, �����lene�, ���bon n�no��be� – ��e��e� ��e �ondi�ion� �o� �o�m��ion o� 
line n�noobje��� m�de o� �yd���ion p�od���� in ��e �emen� �on��e�e �����-
���e. Syn��e�ized n�noobje��� pl�y ��e �ole o� di�pe��ed �ein�o��emen� in-
��e��in� p�y�i��l �nd me���ni��l �������e�i��i�� o� ��e m��e�i�l.

Rel��ively new ��e� in �emen� �on��e�e �e��nolo�y i� �o ��e di�pe��ed 
p���e� wi�� modi�ied ������e (�o-��lled ����ie��). N�nomodi�i���ion i� 
� �on�eq�en�e o� �e��nolo�i��l p�o�ed��e� �imed �� ��e��men� o� ����ie� 
wi�� �olloid�l �ol��ion �nd �����e� ����e o� modi�ied di�pe��ed p���e in ��e 
�ommon o� �l�e�ed �e��nolo�i��l ���in.

M�ny modi�i���ion me��od� w�i�� in�l�de ����e o� polyme� m��e�i-
�l� ��e �e�e��ed �o �emen� �ompo�i�e� n�no�e��nolo�y. Fi��� o� �ll, ��i� i� 
�e��nolo�y o� e��i�ien� pl���i�ize�� (��lled ��pe�pl���i�ize�� �nd �ype�pl��-
�i�ize�) b��ed on poly���boxyl��e� w�i�� ��ve been known �o� � lon� �ime. 
Syn��e�i� o� new dend�ime� ��������e� – �ype�pl���i�ize� mole��le� – i� 
�e���ded �o be ��e mo�� ��pidly developin� �ield in n�no�e��nolo�y o� �on-
������ion m��e�i�l ��ien�e �o� �emen� �on��e�e ind����y.

Polyme� m��e�i�l� ��n be ��ed no� only �� pl���i�ize�� – now ��e ��e� 
o� �emen�-polyme� �ompo�i�e� i� bein� �dv�n�ed. In p���i��l��ly J�p�n ��� 
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been developin� �nd ���dyin� ��e p�ope��ie� o� ���� m��e�i�l� �o� mo�e 
���n 50 ye��� �nd �od�y ��ey ��e one� o� ��e �op �on������ion m��e�i�l� in 
��i� �o�n��y. Pe��pe��ive �ield� �o� �ppli���ion o� �emen�-polyme� �ompo�-
i�e� ��e ��e �ompo�i�ion� ��ed in �ep�i�� �nd �enov��ion, m��e�i�l� �o� ��e 
��������e� wi�� in��e��ed w��e�p�oo�in� �nd de��e��ed pe�me�bili�y.

Con�ide��ble p��� o� ��ien�i�i� developmen�� �on�e�n� n�no��������ed 
�o��in�� o� �pe�i�i� ��n��ion�li�y.

12. Are there any nanomaterials where small amounts of additives 
improve the characteristics of the construction composites?

V. Kov�ov, en�inee� (K�z�k����n Rep�bli�)

Fo� ���bon n�nop���i�le� �� well �� �o� oxide n�nop���i�le� expe�imen-
��l �e��l�� ��ow ���� �o in��e��e ope���ion�l �������e�i��i�� o� �emen� �on-
��e�e i� i� eno��� �o ��e n�noobje��� ��ken in mi��o q��n�i�y. T�e�e i� �l�o 
�no��e� �e��on expl�inin� ��e mi��o q��n�i�y o� n�noobje��� �ddi�ive�.

T�e p���i��l�� �e����e o� ��e p�im��y n�no�e��nolo�i��l p�od����, e�-
pe�i�lly ���bon �nd oxide n�noobje���, i� ��e �i�� �o��. Fo� ex�mple, ��e 
�o�� o� 1 k� �in�le-w�lled ���bon n�no��be� wi�� ��e �le�nne�� 90% i� 
�bo�� 100 ��o���nd doll���; �en�old �o���enin� o� ��e �eq�i�emen�� �o p�-
�i�y ����e� ��e �i�in� de��ee o� �o��. De�pi�e ��e ���� ���� ��e �o�� o� m�l�i-
w�lled n�no��be� i� le�� by one-�wo de��ee, i� doe�n’� �llow ��in� l���e 
�mo�n� o� ���� n�noobje��� in�o l���e-�onn��e �on������ion m��e�i�l�.

Con�en����ion o� n�noobje��� in poly��n��ion�l �on������ion �o��-
in�� – �yd�op�obi�, bio�ide �nd �el�-�le�nin� (p�o�o����ly�i�) i� �el��ively 
�i��. B�� d�e �o ��in ��i�kne�� o� ��e �o��in��, �i�� �o�� o� ��e p�im��y 
n�no�e��nolo�i��l p�od���� i� no� ��e ����o� w�i�� le�d� �o ��e �on�ide�-
�ble �i�e o� ��e �o�� o� ��e �on������ion p�od��� ove��ll.

13. What national projects concerning the development of nano-
materials and nanotechnologies in construction are being implemented 
abroad? (in the USA, Israel, Great Britain, Germany, Japan, China and 
other countries) What kind of success are they having?

V. Ad�mov�, le����e�

Fi��� o� �ll ��i� i� N��ion�l N�no�e��nolo�y Ini�i��ive – lon�-�e�m �e-
�e���� �nd developmen� p�o���m w�i�� i� bein� implemen�ed in ��e USA 
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�in�e 2001 �in�n�i�l ye��. Wi��in le�� ���n 10 ye��� ���e� ��e p�o���m ��d 
been l��n��ed ��e ���ivi�y o� �lmo�� 100 �e�e���� �en�e�� ��ve been �oo�di-
n��ed �nd �lmo�� 25 �o�po���ion� �nd mini��e�� ��ve been �ni�ed, in�l�din� 
N��ion�l S�ien�i�i� F�nd, Mini���y o� De�en�e �nd o��e� �ove�nmen� o���-
niz��ion� o� ��e USA. I� i� expe��ed ���� �o� ��e w�ole pe�iod o� �e�liz��ion 
(2000–2020) ��e p�oje�� �in�n�in� will be �bo�� one ��nd�ed billion�. P�o-
���m�, �imil�� �o N��ion�l N�no�e��nolo�y Ini�i��ive, ��ve been exe���ed 
in J�p�n �nd So��� Ko�e� (�in�e 2001), Ge�m�ny, T�iw�n �nd C�in� (�in�e 
2002), I���el (I���el N��ion�l N�no�e��nolo�y Ini�i��ive).

Wi��in ��e ���me� o� ��e p�o���m� ����ed �bove ��e wo�k� on ��e��ion 
o� n�no��������ed �ompo�i�e m��e�i�l� w�i�� �ind �n �ppli���ion �o� �on-
������ion ��e ����ied o��. A� �n ex�mple o� ���� m��e�i�l� one ��n �e���d 
�el�-�le�nin� �nd �ele��ive �l���e� (AGC Gl��� E��ope). Wide ��n�e o� n�no-
m��e�i�l� �o� �on������ion w�� developed by �e�e���� �nd m�n�������in� 
�omp�ny Polym��e L�d, b��n��e� o� w�i�� ��e lo���ed in ��e USA, E��ope 
�nd I���el. T�e �e��l�� o� expe�imen�� ��e p�bli��ed in ��e jo��n�l «S�ien-
�i�i� I���el – Te��nolo�i��l Adv�n���e�». T�e�e ��e ��e developmen��:
• Hyb�id polyme� �ompo�i�ion m��e�i�l� b��ed on in�e�pene����in� m��-

�omole��l�� ne�wo�k� �omp�i�in� ����men�� o� �yd�oxy��e���ne�;
• Hyb�id n�no��������ed m��e�i�l� b��ed on non-i�o�y�ni� poly��e-

���ne;
• Di��e�en� ��n��ion�l �ddi�ive� �o� polyme��;
• Con������ion�l �ompo�i�e� wi�� ��e�mo�e� o���no�ili���e m���ix;
• Polyme� �on��e�e o� �pe�i�l p��po�e wi�� polyb���diene m���ix;
• F�n��ion�l b��e �o��� – �d�e�ive� �o� �on��e�e wi�� d�mp ������e;
• Biode���d�ble �yd�op�obi� �o��in��;
• An�i�o��o�ion liq�id n�no�ompo�i�ion�.

M��e�i�l� n�no��������in� b��ed on non-i�o�y�ni� poly��e���ne �llow� 
in��e��in� o� �yd�oly�i� ���bili�y o� �o�e�ion� �nd ��i�e� ��emi��l �e�i�-
��n�e by 50…100%. An�i�o��o�ion liq�id n�no�ompo�i�ion� wi�� imp�oved 
�e��nolo�i��l ope���ion�l �������e�i��i�� ��e �e�i���n� �o ��e imp��� o� ��-
id� �nde� ��e �empe�����e �p �o 100оC e� �l.

15. What can you tell us about the application of nanomaterials and 
nanotechnologies in construction abroad? (in the USA, Israel, Great 
Britain, Germany, Japan, China and other countries)

E. Ko�o�ki�, �on������ion en�inee�
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In �o�ei�n expe�ien�e n�no�e��nolo�i��l me��od� o� �on������ion m�-
�e�i�l ��ien�e p�oved ��ei� e��e��ivene�� w�en developin� �o��in�� �o� �on-
������ion p�od����. I� �� ��e �i��� ����e o� be�omin� o� n�no�e��nolo�y in 
�on������ion m��e�i�l ��ien�e i� w�� p�o�o����ly�i� (bio�ide �nd �el�-�le�n-
in� �o��in��) w�i�� w�� b�o���� �o ��e m�in �o���, now ��e n�mbe� o� �p-
pli���ion ��e�� ��� d��m��i��lly in��e��ed. 

Fo� in���n�e, AGC Gl��� E��ope �omme��i�lly p�od��e� wide ��n�e o� 
��n��ion�l ���n�p��en�, �ele��ive �nd p�o�ovol��i� b�ildin� p�od����.

F�n��ion�l ���n�p��en� p�od���� �o� �ivil �nd ind����i�l �ppli���ion 
��n po��e�� �o�nd-p�oo�in� �nd ��e�m�l-in��l��in� p�ope��ie�, in��e��ed 
imp���-�e�i���n�e. Sele��ive p�od���� – �pe�i�i� ���een� w�i�� �b�o�p�ion 
�pe����m in ��e vi�ible ��n�e i� p����i��lly �l�� (ex�ep� �ed – d�e �o ��i� 
�e��on, li��� p���in� ���o��� ��em be�ome� bl�e) b�� ��om ��e ne�� in���-
�ed ��e �b�o�p�ion d��m��i��lly in��e��e�. P�o�ovol��i� p�od���� – «���n�-
p��en� �ol�� b���e�ie�» w�i�� no� only b�in� down ill�min��ion in ��e �oom 
�o �pe�i�ied level b�� �l�o �ene���e ele���i� powe� �� ��e ��me �ime.

In 2010 AGC Gl��� E��ope �e� �l��� p�od���ion line in ope���ion in 
R���i�.
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T�e ����o�� o� ��e p�bli��ed m��e�i�l� ��e �e�pon�ible �o� ��e �e�bil-
i�y o� ��e in�o�m��ion. Opinion o� O���nizin� Commi��ee ��n be di��e�en� 
��om ���� o� p���i�ip�n��; m��e�i�l� ��e p�bli��ed �o di����� ��e impo���n� 
i���e� �on�e�nin� implemen���ion o� n�no�e��nolo�ie� �nd n�nom��e�i�l� 
in �on������ion. O���nizin� Commi��ee i� no� �e�pon�ible �o� ��e p�e�en�e 
o� �dve��i�emen� �omponen�� in p���i�ip�n��’ �n�we��.

Con�e�en�e Commi��ee i� �in�e�ely ����e��l �o �ll p���i�ip�n�� o� ��e 
V In�e�n��ion�l T�eo�e�i��l And P����i��l Online-Con�e�en�e «Appli���ion 
o� N�no�e��nolo�ie� in Con������ion Ind����y». T�kin� in�o �on�ide���ion 
��e limi�ed b�lk o� ��e edi�ion, no� �ll q�e��ion� �nd �n�we�� ��ve been 
p�bli��ed. In view o� ��e len��� o� �ome p���i�ip�n��' i� w�� o��e�ed �o p�b-
li�� ��em in ��e �o�m o� ��e ���i�le�.  A�k �on�e�en�e o���nize�� �o� mo�e 
de��il�.
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