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Environment and
Energy

&ĂĐĞƐŵĂƌƚ�ƐĞŶƐŽƌƐ�ĨŽƌ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶƚ�ĐŝƟĞƐ

ZŝƐŬ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ� ƚŚĞ�ĞīĞĐƚƐ�ŽĨ� ƐŽůĂƌ� ĂĐƟǀŝƚǇ͗�ĚĞǀŝĐĞ�ĂŶĚ�ƉƌŽĐĞĚƵƌĞ�ŽĨ�
ŽďƚĂŝŶŝŶŐ�ŝŶ�ƌĞĂů�ƟŵĞ�ĂŶĚ�ŚŝŐŚ�ƌĞƐŽůƵƟŽŶ͕�ƚŚĞ�ůŽĐĂů�ŐĞŽŵĂŐŶĞƟĐ�ĚŝƐƚƵƌďĂŶĐĞ�
Ăƚ�ŵŝĚĚůĞ�ůĂƟƚƵĚĞƐ

^ĞƌǀŝĐĞ�ŽĨ�ǀĞŐĞƚĂƟǀĞ�ƉƌŽƉĂŐĂƟŽŶ�ĂŶĚ�ŵŽůĞĐƵůĂƌ�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚƌĞĞ�ƐƉĞ-
ĐŝĞƐ

hƉŐƌĂĚŝŶŐ�ůŝŐŶŝŶƐ�ĨƌŽŵ�ůŝŐŶŽĐĞůůƵůŽƐŝĐ�ƌĞƐŝĚƵĞƐ�ĨŽƌ�ĞĐŽͲĨƌŝĞŶĚůǇ�ůƵďƌŝĐĂŶƚƐ�ĂŶĚ�
ĂĚŚĞƐŝǀĞƐ�ƉƌŽĚƵĐƟŽŶ͘���ďŝŽƚĞĐŚŶŽůŽŐŝĐĂů�ĂƉƉƌŽĂĐŚ�ǁŝƚŚ�ŝŶĚƵƐƚƌŝĂů�ƉĞƌƐƉĞĐƟ-
ǀĞƐ

�ŶĞīͲƉŝůŽƚ͗�Ă�ĐŽŽƉĞƌĂƟǀĞ�ƐǇƐƚĞŵ�ĨŽƌ�ƐƵƐƚĂŝŶĂďůĞ�ĞŶĞƌŐǇͲĞĸĐĞŶƚ�ĐŽŵŵƵŶŝ-
ƟĞƐ



FACESMART SENSORS FOR ENERGY EFFICIENT CITIES

ABSTRACT

^ŵĂƌƚͲƐĞŶƐŽƌƐͲďĂƐĞĚ�ƚĞĐŚŶŽůŽŐǇ�ƚŚĂƚ�ĐĂŶ�ďĞ�ĂƉƉůŝĞĚ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶ-
ĐǇ�ŽĨ�ƵƌďĂŶ�ĞŶǀŝƌŽŶŵĞŶƚƐ�ŝŶ�ĂŶ�ŚŽůŝƐƟĐ�ĨĂƐŚŝŽŶ͘�dŚŝƐ�ƚĞĐŚŶŽůŽŐǇ�ĐŽǀĞƌƐ�ĂƌĞĂƐ�ƐƵĐŚ�ĂƐ�
/ŶƚĞůůŝŐĞŶƚ�dƌĂŶƐƉŽƌƚĂƟŽŶ�^ǇƐƚĞŵƐ�ĂŶĚ��ŶĞƌŐǇ��ĸĐŝĞŶƚ�DĞĂƐƵƌĞŵĞŶƚ�ĂƉƉůŝĐĂƟŽŶƐ͘�
dŚĞƌŵĂů� ŝŵĂŐŝŶŐ�ƚĞĐŚŶŽůŽŐǇ� ŝƐ�ĂůƐŽ�ĂǀĂŝůĂďůĞ� ƚŽ� ŝĚĞŶƟĨǇ�ŚŽŵĞƐ�ĂŶĚ�ďƵŝůĚŝŶŐƐ� ƚŚĂƚ�
ŵĂǇ�ŶĞĞĚ� ŝŵƉƌŽǀĞŵĞŶƚƐ� ŝŶ�ƚŚĞŝƌ� ŝƐŽůĂƟŽŶ� ŝŶƐƚĂůůĂƟŽŶƐ͘���ƐƉĞĐŝĂůůǇ�ǀĞŚŝĐůĞ� ŝƐ�ĞƋƵŝ-
ƉƉĞĚ�ǁŝƚŚ�ŝŶĨƌĂƌĞĚ�ĐĂŵĞƌĂƐ͕�'W^�ĂŶĚ�ƌĂŶŐĞďĂƐĞĚ�ƐĞŶƐŽƌƐ͘�/ƚ�ƚĂŬĞƐ�ƚŚĞƌŵĂů�ŝŵĂŐĞƐ�ŽĨ�
ŚŽŵĞƐ� ŝŶ�ǁŝŶƚĞƌ�ĂŶĚ� ƐƵŵŵĞƌ�ŵŽŶƚŚƐ� ƚŽ�ĂƵƚŽŵĂƟĐĂůůǇ� ŝĚĞŶƟĨǇ�ďƵŝůĚŝŶŐƐ� ƐŚŽǁŝŶŐ�
ƉŽŽƌ� ŝƐŽůĂƟŽŶ� ĐĂƉĂďŝůŝƟĞƐ� ;ŚĞĂƚ� ĂŶĚ� ĐŽŽů� ůŽƐƐĞƐ� ƚƌŽƵŐŚ� ƉŽŽƌůǇ� ŝƐŽůĂƚĞĚ� ǁĂůůƐ͕�
ǁŝŶĚŽǁƐ�ĂŶĚ�ƌŽŽĨƐͿ͘

ADVANTAGES AND INNOVATIONS

/Ŷ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ͕�ŝŶŶŽǀĂƟǀĞ�ĂƐƉĞĐƚƐ�ĐŽŵĞ�ĨƌŽŵ�ƚŚĞ�ƵƐĞ�ŽĨ�ŶĞǁ�ƐĞŶƐŽƌƐ�
ƚŚĂƚ�ƉƌŽǀŝĚĞ�ƌŝĐŚĞƌ�ŝŶĨŽƌŵĂƟŽŶ�ƚŚĂŶ�ĐƵƌƌĞŶƚ�ƐĞŶƐŽƌ�ƚĞĐŚŶŽůŽŐŝĞƐ͕�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�ŶŽǀĞů-
ƚǇ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĂƉƉůŝĐĂƟŽŶƐ͘�KŶ�ƚŚĞ�ŽƚŚĞƌ�ŚĂŶĚ͕�ƚŚĞ�ĂƵƚŽŵĂƟĐ�ĐƌĞĂƟŽŶ�ŽĨ�ƚŚĞƌŵĂů�
ĞĸĐŝĞŶĐǇ�ĚŝŐŝƚĂů�ŵĂƉƐ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ƉƌŽƉŽƐĞĚ�ƵƉ� ƚŽ�ŶŽǁ͘�dŚĞƐĞ�ŵĂƉƐ�ǁŝůů�ďĞ�ǀĞƌǇ�
ƵƐĞĨƵů�ĨŽƌ�ůŽĐĂů�ĂƵƚŚŽƌŝƟĞƐ�ƚŽ�ŝŵƉƌŽǀĞ�ƚŚĞ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ŽĨ�ƚŚĞŝƌ�ůŽĐĂů�ĐŽŵŵƵŶŝ-
ƟĞƐ͘���ƐĞƚ�ŽĨ�ƐŵĂƌƚ�ƐĞŶƐŽƌƐ�ŚĂǀĞ�ďĞĞŶ�ĐƌĞĂƚĞĚ�ƚŽ�ŽƉƟŵŝƐĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚƌĂŶƐƉŽƌƚĂƟŽŶ�
ƐǇƐƚĞŵƐ�ŝŶ�ƵƌďĂŶ�ĞŶǀŝƌŽŶŵĞŶƚƐ͘��ŵŽŶŐ�ƚŚĞŵ�ǁĞ�ƌĞŵĂƌŬ͗

^ŝŐŶĂůŝƐĞĚ� ƌŽƵŶĚĂďŽƵƚƐ� ĂŶĚ� ŝŶƚĞƌƐĞĐƟŽŶƐ͕� ĂĚĂƉƟǀĞ� ƚŽ� ƚŚĞ� ĐƵƌƌĞŶƚ� ƚƌĂĸĐ� ƐƚĂƚƵƐ͘��
�ĚĂƉƟǀĞ�ƚƌĂĸĐ�ŵŽŶŝƚŽƌŝŶŐ�ĂŶĚ�ŵĂŶĂŐĞŵĞŶƚ͘

^ŵĂƌƚ�ƌŽƐƐ͗� ŽƉƟŵĂů� ƚƌĂĸĐ� ůŝŐŚƚƐ� ƟŵŝŶŐ� ďǇ� ƉĞĚĞƐƚƌŝĂŶ� ĚĞƚĞĐƟŽŶ� ŝŶ� ƉĞĚĞƐƚƌŝĂŶ�
ĐƌŽƐƐŝŶŐƐ͘

WƌŝŽƌŝƟƐŝŶŐ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�ǀĞŚŝĐůĞƐ�ŝŶ�ƌŽƵŶĚĂďŽƵƚƐ�ĂŶĚ�ŝŶƚĞƌƐĞĐƟŽŶƐ͘

KƵƚĚŽŽƌ�ƉĂƌŬŝŶŐ�ƐůŽƚƐ�ŵŽŶŝƚŽƌŝŶŐ�ďǇ�Ă�ŇĞĞƚ�ŽĨ�ƉƵďůŝĐ�ƚƌĂŶƐƉŽƌƚ�ǀĞŚŝĐůĞƐ�ĂƉƉůŝĞĚ�ƚŽ�
ƌĞĚƵĐĞ�ƚŚĞ�ƟŵĞ�ŶĞĞĚĞĚ�ƚŽ�ĮŶĚ�Ă�ĨƌĞĞ�ƉĂƌŬŝŶŐ�ƐůŽƚ͘

Code

�ƉƉůŝĐĂƟŽŶ�ĂƌĞĂƐ

DĂŝŶ�ƌĞƐĞĂƌĐŚĞƐ

CONTACT

KdZ/�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ��ůĐĂůĄ
�ƐĐƵĞůĂ�WŽůŝƚĠĐŶŝĐĂ�^ƵƉĞƌŝŽƌ

�ĂŵƉƵƐ��ŝĞŶơĮĐŽͲdĞĐŶŽůſŐŝĐŽ
ϮϴϴϬϱ͕��ůĐĂůĄ�ĚĞ�,ĞŶĂƌĞƐ

;DĂĚƌŝĚͿ
;нϯϰͿ�ϵϭ�ϴϴϱ�ϰϱ�ϲϭ
ŽƚƌŝƵĂŚΛƵĂŚ͘ĞƐ

@otriuah

KdZ/�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ��ůĐĂůĄ

TECHNOLOGY
OFFER

'ĞŶĞƌĂƟŽŶ�ŽĨ�ƚŚĞƌŵĂů�ĞŶĞƌŐǇ
ŵĂƉƐ�ŝŶ�ĐŝƟĞƐ
SmartCross system for pedestrian
crossing monitoring
Improvement of thermal
ŝŶƐƵůĂƟŽŶ�ĂŶĚ�ĞŶĞƌŐǇ�ĚŝƐƚƌŝďƵƟŽŶ
systems

WƌŽĨ͘ �DŝŐƵĞů��ŶŐĞů�^ŽƚĞůŽ�sĄǌƋƵĞǌ
WƌŽĨ͘ ��ĂǀŝĚ�&ĞƌŶĄŶĚĞǌ�>ůůŽƌĐĂ

dǇƉĞ�ŽĨ�ĐŽůůĂďŽƌĂƟŽŶ

�E�Zͺh�,ͺϬϲͺ�

Commercial agreement with
technical assistance
DĂŶƵĨĂĐƚƵƌŝŶŐ�ĂŐƌĞĞŵĞŶƚ



RISK MANAGEMENT OF THE EFFECTS OF SOLAR ACTIVITY: DEVICE AND PROCEDURE OF OBTAINING
IN REAL TIME AND HIGH RESOLUTION, THE LOCAL GEOMAGNETIC DISTURBANCE AT MIDDLE LATITUDES

ABSTRACT

�ĞǀŝĐĞ� ĂŶĚ�ƉƌŽĐĞĚƵƌĞ� ƚŚĂƚ͕� ďĂƐĞĚ�ŽŶ� ƚŚĞ�ŵĞĂƐƵƌĞŵĞŶƚ�ŽĨ� ƚŚĞ� ůŽĐĂů� ŐĞŽŵĂŐŶĞƟĐ�
ĮĞůĚ͕�ŝƐ�ĂďůĞ�ƚŽ�ĞƐƟŵĂƚĞ�ƚŚĞ�ŵĂŐŶĞƟĐ�ĚŝƐƚƵƌďĂŶĐĞ�ĐŽŵƉŽŶĞŶƚ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƐŽůĂƌ�
ĂĐƟǀŝƚǇ�Ăƚ�ŵŝĚĚůĞ�ůĂƟƚƵĚĞƐ͘�dŚĞ�ĚĞƚĞƌŵŝŶĂƟŽŶ�ŽĨ�ƚŚĞ�ŵĂŐŶĞƟĐ�ĚŝƐƚƵƌďĂŶĐĞ�ĐŽŵƉŽ-
ŶĞŶƚ�ŝƐ�ĞƐƉĞĐŝĂůůǇ�ƌĞůĞǀĂŶƚ�ŝŶ�ĐĂƐĞƐ�ŽĨ�ƐƉŽƌĂĚŝĐ�ďƵƚ�ĞǆƉůŽƐŝǀĞ�ƐŽůĂƌ�ƉŚĞŶŽŵĞŶĂ͘�dŚĞ�
ƉƌĞƐĞŶƚ� ŝŶǀĞŶƟŽŶ� ĚĞƐĐƌŝďĞƐ� Ă� ŵĞƚŚŽĚ� ĂŶĚ� ĚĞǀŝĐĞ� ĐĂƉĂďůĞ� ŽĨ� ŽďƚĂŝŶŝŶŐ� ƚŚĞ� ůŽĐĂů�
ŐĞŽŵĂŐŶĞƟĐ� ĚŝƐƚƵƌďĂŶĐĞ� ĐŽŵƉŽŶĞŶƚ� Ăƚ� ŵĞĚŝƵŵ� ůĂƟƚƵĚĞƐ� ŝŶ� ƌĞĂů� ƟŵĞ� ĂŶĚ� ŚŝŐŚ�
ƉƌĞĐŝƐŝŽŶ�;ϭ�ŵŝŶƵƚĞͿ͘�dŚĞ�ŐĞŽŵĂŐŶĞƟĐ�ĚŝƐƚƵƌďĂŶĐĞ�ŝƐ�ŽďƚĂŝŶĞĚ�ďǇ�ƌĞŵŽǀŝŶŐ�ĚŝīĞƌĞŶƚ�
ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƵŶĚŝƐƚƵƌďĞĚ�ŐĞŽŵĂŐŶĞƟĐ�ĮĞůĚ�ĨƌŽŵ�ƚŚĞ�ŵĂŐŶĞƟĐ�ĮĞůĚ�ŵĞĂƐƵƌĞĚ�ŽŶ�
ƚŚĞ�ĞĂƌƚŚΖƐ�ƐƵƌĨĂĐĞ�;ƐŽůǀŝŶŐ�ƚŚĞ�ƉƌŽďůĞŵƐ�ĞǆŝƐƟŶŐ�ŝŶ�ƚŚĞ�ƉƌŝŽƌ�ƐƚĂƚĞ�ŽĨ�ƚŚĞ�ĂƌƚͿ͘�/Ŷ�ƚŚĞ�
ŝŶǀĞŶƟŽŶ͕�Ă�ĚĂǇ�ŵŽĚĞů� ŝŶ�ŵĂŐŶĞƟĐ�ĐĂůŵ�Ăƚ�ŵĞĚŝƵŵ� ůĂƟƚƵĚĞƐ� ŝƐ�ĚĞƐĐƌŝďĞĚ�ĨŽƌ� ƚŚĞ�
ŚŽƌŝǌŽŶƚĂů�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŚĞ�ŐĞŽŵĂŐŶĞƟĐ�ĮĞůĚ͘�dŚĞ�ƉƌŽĐĞĚƵƌĞ�ŝŵƉůŝĞƐ�ƚŚĞ�ĐŚĂƌĂĐƚĞ-
ƌŝǌĂƟŽŶ�ŽĨ�Ă�ĚĂǇ�ŽĨ�ŵĂŐŶĞƟĐ�ĐĂůŵ�Žƌ�ĚŝƐƚƵƌďĞĚ�ĚĂǇ�ďǇ�ĞǀĂůƵĂƟŶŐ�ƚŚĞ�ŐŽŽĚŶĞƐƐ�ŽĨ�ƚŚĞ�
Įƚ�ŽĨ�ƚŚĞ�ŝŶǀĞŶƚĞĚ�ŵŽĚĞů�ƚŽ�ƚŚĞ�ŵĞĂƐƵƌĞĚ�ĚĂƚĂ�ŽĨ�ƚŚĞ�ŚŽƌŝǌŽŶƚĂů�ĐŽŵƉŽŶĞŶƚ�ŽĨ�ƚŽƚĂů�
ŵĂŐŶĞƟĐ�ĮĞůĚ͕�ŽŶĐĞ�ƐƵďƚƌĂĐƚĞĚ�ĂŶ�ĂƵǆŝůŝĂƌǇ�ĐƵƌǀĞ�ŽĨ�ƚĞŶĚĞŶĐǇ�ŽĨ�ƚŚĞ�ŶŝŐŚƚ�ǀĂůƵĞƐ͘

ADVANTAGES AND INNOVATIONS

&ƌŽŵ�ƚŚĞ�ƉĞƌƐƉĞĐƟǀĞ�ŽĨ�ƚŚĞ�ĂĐƚƵĂů�ƵƐĞƌ͕ �ƚŚĞ�ƉƌĞƐĞŶƚ�ŝŶǀĞŶƟŽŶ�ĐŽŶƐƟƚƵƚĞƐ�ĂŶ�ĞƐƐĞŶƟĂů�
ĞůĞŵĞŶƚ�ŝŶ�ƚŚĞ�ƌŝƐŬ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ƐŽůĂƌ�ĂĐƟǀŝƚǇ�ŽŶ�ǀƵůŶĞƌĂďůĞ�ƚĞĐŚŶŽ-
ůŽŐŝĞƐ͕�ďŽƚŚ�ŐƌŽƵŶĚͲďĂƐĞĚ�ĂŶĚ�ƐĂƚĞůůŝƚĞͲďĂƐĞĚ�;ĞůĞĐƚƌŝĐ�ƉŽǁĞƌ͕ �ƌĂŝů�ƚƌĂŶƐƉŽƌƚ͕�ƚĞƌƌĞƐ-
ƚƌŝĂů�ĂŶĚ�ƉŽƐŝƟŽŶŝŶŐ�ŶĂǀŝŐĂƟŽŶ�ƐǇƐƚĞŵƐ͕�ƌĂĚŝŽ�ĂŶĚ�ƐĂƚĞůůŝƚĞ�ĐŽŵŵƵŶŝĐĂƟŽŶ�ƐǇƐƚĞŵƐ�
͘͘͘Ϳ͕�ŝŶĐƌĞĂƐŝŶŐ�ƚŚĞ�ĐĂƉĂĐŝƟĞƐ�ŽĨ�ƉƵďůŝĐ�ĂĚŵŝŶŝƐƚƌĂƟŽŶƐ͕�Đŝǀŝů�ƉƌŽƚĞĐƟŽŶ�ĂŶĚ�ĞŵĞƌŐĞŶ-
ĐŝĞƐ� ĂŶĚ� ƚŚĞ� ĐŽŵƉĂŶŝĞƐ� ƚŚĞŵƐĞůǀĞƐ͕� ŝŶ� ŽƌĚĞƌ� ƚŽ� ƉƌĞƉĂƌĞ� Ă� ƐƵĐĐĞƐƐĨƵů� ƐƚƌĂƚĞŐǇ� ĨŽƌ�
ĂĚǀĞƌƐĞ� ĐŽŶĚŝƟŽŶƐ� ƌĞůĂƚĞĚ� ƚŽ� ƚŚĞ� ƐŽůĂƌ� ĂĐƟǀŝƚǇ͘� dŚĞ� ŝŶŶŽǀĂƟǀĞ� ĐŚĂƌĂĐƚĞƌ� ŽĨ� ƚŚĞ�
ƉƌĞƐĞŶƚ�ŝŶǀĞŶƟŽŶ�ŝƐ�ŵĂĚĞ�ƉŽƐƐŝďůĞ�ďǇ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�Ă�ĚĂǇ�ŵŽĚĞů�ŝŶ�ŵĂŐŶĞƟĐ�ĐĂůŵ�
Ăƚ�ŵŝĚůĂƟƚƵĚĞƐ͘��ƚ�ƚŚŝƐ�ůĂƟƚƵĚĞ�ƚŚĞ�ƌĞŐƵůĂƌ�ŵĂŐŶĞƟĐ�ǀĂƌŝĂƟŽŶ�;ŽŶĞ�ĚĂǇͿ͕�ĂƐƐŽĐŝĂƚĞĚ�
ǁŝƚŚ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƐǇƐƚĞŵ�ŐĞŶĞƌĂƚĞĚ�ďǇ�ƚŚĞ�ƐŽůĂƌ�ƌĂĚŝĂƟŽŶ�ƌĞĐĞŝǀĞĚ�ŝŶ�ƚŚĞ�/ůůƵŵŝŶĂƚĞĚ�
ǌŽŶĞ�ŽŶ��ĂƌƚŚ͕�ƉƌĞƐĞŶƚƐ�ŐƌĞĂƚ�ǀĂƌŝĂďŝůŝƚǇ�ĂŶĚ�ŝƐ�ĚŝĸĐƵůƚ�ƚŽ�ŽďƚĂŝŶ͘�dŚĞ�ŵŽĚĞů�ŝŶǀĞŶƚĞĚ�
ƚŽ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ĚĂŝůǇ�ŐĞŽŵĂŐŶĞƟĐ�ǀĂƌŝĂƟŽŶ͕�ĚŝīĞƌĞŶƟĂƚĞƐ�ƚǁŽ�ƚǇƉĞƐ�ŽĨ�ƉŽŝŶƚƐ͗�;ĂͿ�
ĮǆĞĚ�ƚŽ�ǌĞƌŽ�ŝŶƚĞŶƐŝƚǇ͕ �ŝŶ�ƚŚĞ�ŚŽƵƌƐ�ŽĨ�ŶŝŐŚƚ͕�ĂŶĚ�;ďͿ�ĨƌĞĞ�ŝŶ�ŝŶƚĞŶƐŝƚǇ͕ �ĨŽƌ�ƚŚĞ�ŚŽƵƌƐ�ŽĨ�
ĚĂǇ͘

�E�Zͺh�,ͺϬϳͺW

Code

�ƉƉůŝĐĂƟŽŶ�ĂƌĞĂƐ

DĂŝŶ�ZĞƐĞĂƌĐŚĞƌƐ

CONTACT

KdZ/�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ��ůĐĂůĄ
�ƐĐƵĞůĂ�WŽůŝƚĠĐŶŝĐĂ�^ƵƉĞƌŝŽƌ

�ĂŵƉƵƐ��ŝĞŶơĮĐŽͲdĞĐŶŽůſŐŝĐŽ
ϮϴϴϬϱ͕��ůĐĂůĄ�ĚĞ�,ĞŶĂƌĞƐ

(Madrid)
;нϯϰͿ�ϵϭ�ϴϴϱ�ϰϱ�ϲϭ
ŽƚƌŝƵĂŚΛƵĂŚ͘ĞƐ

@otriuah

KdZ/�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ��ůĐĂůĄ

WĂƚĞŶƚ
�^ϮϲϰϬϵϯϰ�Ϯ

W�dͬ�^ϮϬϭϳͬϬϳϬϭϴϵ

�ƌĂ͘��ŽŶƐƵĞůŽ��ŝĚ�dŽƌƚƵĞƌŽ

dǇƉĞ�ŽĨ��ŽůůĂďŽƌĂƟŽŶ

/ŶĨŽƌŵĂƟŽŶ�ĂŶĚ��ŽŵŵƵŶŝĐĂƟŽŶ
dĞĐŚŶŽůŽŐŝĞƐ
/ŶĚƵƐƚƌŝĂů�DĂŶƵĨĂĐƚƵƌĞ͕�DĂƚĞƌŝĂů
ĂŶĚ�dƌĂŶƐƉŽƌƚ�ƚĞĐŚŶŽůŽŐŝĞƐ
�ŶĞƌŐǇ͕ �WŚǇƐŝĐĂů�ĂŶĚ��ǆĂĐƚ
^ĐŝĞŶĐĞƐ
�ŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�ƌŝƐŬ�ƉƌĞǀĞŶƟŽŶ

dĞĐŚŶŝĐĂů�ĐŽŽƉĞƌĂƟŽŶ
Commercial agreement and
dĞĐŚŶŝĐĂů�ĂƐƐŝƐƚĂŶĐĞ
License agreement



ENEFF-PILOT: A COOPERATIVE SYSTEM FOR SUSTAINABLE ENERGY-EFFICIENT COMMUNITIES

ABSTRACT

dŚĞ�ĞǀĞƌͲŝŶĐƌĞĂƐŝŶŐ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĚĞǀĞůŽƉŵĞŶƚ�ŽǀĞƌ�ƚŚĞ�ůĂƐƚ�ĚĞĐĂĚĞƐ�ŚĂƐ�ƐŝŐŶŝĮĐĂŶƚ-
ůǇ�ĐŚĂŶŐĞĚ�ƚŚĞ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ĞŶǀŝƌŽŶŵĞŶƚ͘�dŚĞ�ƌĞƐĞĂƌĐŚ�ƉƌĞƐĞŶƚƐ�Ă�ĐŽŽƉĞƌĂƟǀĞ�
ĚĞŵĂŶĚ�ƌĞƐƉŽŶƐĞ�ƐǇƐƚĞŵ�ĂŝŵĞĚ�Ăƚ�ƉƌŽŵŽƟŶŐ�ďĞŚĂǀŝŽƵƌĂů�ĐŚĂŶŐĞƐ�ŝŶ�ƐŵĂůů�ĂŶĚ�ůĂƌŐĞ�
ĐŽŵŵƵŶŝƟĞƐ͘
dŚŝƐ�ƉƌŽũĞĐƚ�ĂŝŵƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƐƵƐƚĂŝŶĂďůĞ�ĂŶĚ�ƐŽĐŝŽĞĐŽŶŽŵŝĐ�ĞǀŝĚĞŶĐĞ�ĨŽƌ�ƚŚĞ�/ŶĨŽƌ-
ŵĂƟŽŶ�ĂŶĚ��ŽŵŵƵŶŝĐĂƟŽŶ�dĞĐŚŶŽůŽŐǇ�ŝŶǀĞƐƚŵĞŶƚ�ǁŝƚŚŝŶ�ƚŚĞ�ŶĞǁ�/Žd�ĂƉƉůŝĐĂƟŽŶƐ�
ƐƵĐŚ�ĂƐ�ƐŵĂƌƚ�ŵĞƚĞƌŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�ƚŚĂƚ�ƉƌŽŵŽƚĞ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ŝŶ�ƌĞƐŝĚĞŶƟĂů�
ĚǁĞůůŝŶŐƐ͘���ĐŽŽƉĞƌĂƟǀĞ�ĚĞŵĂŶĚ�ƌĞƐƉŽŶƐĞ�ƐǇƐƚĞŵ�ŝƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƉƌŽŵŽƚĞ�ďĞŚĂǀŝŽƵ-
ƌĂů� ĐŚĂŶŐĞƐ� ŝŶ� ƐŵĂůů� Žƌ� ůĂƌŐĞ� ĐŽŵŵƵŶŝƟĞƐ� ǁŝƚŚ� ĐŽŵŵŽŶ� ŝŶƚĞƌĞƐƚƐ͘� dŚĞ� ŝŶǀŽůǀĞĚ�
ĞŶƟƟĞƐ�ǁŝůů�ƌĞĂĐŚ�ďŝŶĚŝŶŐ�ĂŐƌĞĞŵĞŶƚƐ�ĂŶĚ�ĐŽŽƌĚŝŶĂƚĞĚ�ďĞŚĂǀŝŽƵƌ͘
�ŽŶƐƵŵĞƌƐ�ǁŝůů�ĂĚĂƉƚ�ƚŚĞŝƌ�ĞŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶ�ĐŽŽƉĞƌĂƟǀĞůǇ�ŽŶ�Ă�ĐĞŶƚƌĂůŝƐĞĚ�ǁĂǇ͕ �
ƚŚĂƚ� ŝƐ͕� ƐŚĂƌŝŶŐ� ƚŚĞŝƌ�ĚĞŵĂŶĚ� ƐĐŚĞĚƵůĞ�ǁŝƚŚ�Ă�ĚĂƚĂ� ĐŽůůĞĐƚŽƌ͕ �ǁŚŝĐŚ� ĨĂĐŝůŝƚĂƚĞƐ� ƚŚĞ�
ŝŶƚĞŐƌĂƟŽŶ�ŽĨ�ĞŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶƚŽ�Ă�ĐŽŵŵŽŶ�ǀŝĞǁ͘�dŚŝƐ�ŝŶƚĞŐƌĂƟŽŶ�
ŝƐ� ƉĞƌĨŽƌŵĞĚ� ŽǀĞƌ� ƚŚĞ� ƐŽͲĐĂůůĞĚ� �ŐŐƌĞŐĂƚŽƌ͕ � ĂŶ� ŽƉƟŵĂů� ƐǇƐƚĞŵ� ƉƌŽǀŝĚŝŶŐ� ĞŶĞƌŐǇ�
ŵĂŶĂŐĞŵĞŶƚ�ƐĞƌǀŝĐĞƐ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĞĸĐŝĞŶƚůǇ�ŵĂŶĂŐĞ�ĚĞŵĂŶĚ͘�/ƚ�ĂůůŽǁƐ�ƚŽ�ĚŝƐƚƌŝďƵƚĞ�
ůŽĐĂůůǇ�ƚŚĞ�ĞŶĞƌŐǇ�ƉƌŽǀŝĚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĂǀĂŝůĂďŝůŝƚǇ�ŽĨ�ƌĞŶĞǁĂďůĞ�ƌĞƐŽƵƌĐĞƐ͘�dŚŝƐ�
ĞŶĞƌŐǇ� ŵĂŶĂŐĞŵĞŶƚ� ƐǇƐƚĞŵ� ǁŝůů� ďĞ� ĐŽŶŶĞĐƚĞĚ� ƚŽ� ƚŚĞ� hƟůŝƚǇ� ĚĞĮŶĞĚ� ĂƐ� Ă� ƐĞƚ� ŽĨ�
ĞŶĞƌŐǇ�ƐƵƉƉůŝĞƌƐ�ƐŚĂƌĞĚ�ďǇ�ĐƵƐƚŽŵĞƌƐ͘
dŚĞ� ƉŝůŽƚ� ƐǇƐƚĞŵ� ǁŝůů� ĚĞŵŽŶƐƚƌĂƚĞ� ƚŚĂƚ� Ă� ĐŽŵŵƵŶŝƚǇ� ŽĨ� ĐŽŶƐƵŵĞƌƐ� ĐŽŽƉĞƌĂƟŶŐ�
ďĂƐĞĚ�ŽŶ�ƚŚĞŝƌ�ĞŶĞƌŐǇ�ĚĞŵĂŶĚ�ĂŶĂůǇƐŝƐ�ĐĂŶ�ƌĞĂůŝǌĞ�ƚŚĞ�ƉŽƚĞŶƟĂůƐ�ŽĨ�ĞŶĞƌŐǇ�ƐĂǀŝŶŐ�
ŵĞĂƐƵƌĞƐ͘� �ƚ� ƚŚĞ� ƐĂŵĞ� ƟŵĞ͕� ƚŚĞ� ƐǇƐƚĞŵ�ǁŝůů� ůĞĂĚ� ƚŽ� Ă� ďĞŚĂǀŝŽƌĂů� ĐŚĂŶŐĞ� ŝŶ� ƚŚĞ�
ĞůĞĐƚƌŝĐŝƚǇ�ĐŽŶƐƵŵƉƟŽŶ�ŚĂďŝƚƐ�ƚŚƌŽƵŐŚ�ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ĂŶĚ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ƉƌŽƚĞĐƟŽŶ�
ŐŽĂůƐ͘�DĂŝŶ�ŐŽĂůƐ͗

ADVANTAGES AND INNOVATIONS

dŚĞ�ƐǇƐƚĞŵ�ǁŝůů�ůĞĂĚ�ƚŽ�ŝŵƉƌŽǀĞĚ�ƐĐĞŶĂƌŝŽƐ�ŽĨ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶĐǇ�ďǇ�ĂƉƉůǇŝŶŐ�ƐƚƌĂƚĞ-
ŐŝĞƐ�ĨŽƌ�ĞŶĞƌŐǇ�ĚĞŵĂŶĚ�ƌĞƐƉŽŶƐĞ�ĂƉƉůŝĞĚ�ƚŽ�ƐŵĂƌƚ�ƌĞƐŝĚĞŶƟĂů�ĐŽŵŵƵŶŝƟĞƐ͘
�ŽŶƐƵŵĞƌƐ� ǁŝůů� ŚĂǀĞ� ƚŚĞ� ŽƉƉŽƌƚƵŶŝƚǇ� ƚŽ� ƌĞĚƵĐĞ� ƚŚĞŝƌ� ĞůĞĐƚƌŝĐŝƚǇ� ĐŽƐƚ� ĂŶĚͬŽƌ�
ƉĞĂŬͲƚŽͲĂǀĞƌĂŐĞ�ƌĂƟŽ�ƚŚƌŽƵŐŚ�ƐĐŚĞĚƵůŝŶŐ�ƚŚĞŝƌ�ƉŽǁĞƌ�ĐŽŶƐƵŵƉƟŽŶ͘
dŚĞ�ƐǇƐƚĞŵ�ǁŝůů� ŝŶƚĞŐƌĂƚĞ�ƚŚĞ�ĞůĞĐƚƌŝĐŝƚǇ�ƐƵƉƉůǇ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ƌĞŶĞǁĂďůĞ�ĞŶĞƌŐǇ�
ƐŽƵƌĐĞƐ�ŝŶƚŽ�ƚŚĞ�ƐĐŚĞĚƵůŝŶŐ�ƉƌŽĐĞƐƐ͘
dŚĞ�ƌĞƐĞĂƌĐŚ�ǁŝůů�ƉƌŽǀŝĚĞ�ĞŵƉŝƌŝĐĂů�ĐŽŵƉĂƌŝƐŽŶ�ŽĨ�ƚŚĞ�ĚĞǀĞůŽƉĞĚ�ĂůŐŽƌŝƚŚŵ�ĚĞƐŝŐŶ�
ŽŶ� ĚŝīĞƌĞŶƚ� ŝŵƉůĞŵĞŶƚĂƟŽŶ� ƐƚƌĂƚĞŐŝĞƐ� ĨŽƌ� ƉůĂǇĞƌ� ƚƵƌŶ� ƐĞůĞĐƟŽŶ͕� ŽƉƟŵŝƐĂƟŽŶ�
ŚĞƵƌŝƐƟĐƐ�ĂƐ�ǁĞůů�ĂƐ�ĐĂƐĞ�ƐĐĞŶĂƌŝŽƐ�ŽĨ�ĐŽŵŵƵŶŝƚǇΖƐ�ĐŽŶƐƵŵƉƟŽŶ�ƉĂƩĞƌŶƐ

dŽ�ŽīĞƌ�ĂůƚĞƌŶĂƟǀĞ�ƌĞƐŽƵƌĐĞƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ĂĐĐĞƐƐŝďŝůŝƚǇ�ĂŶĚ�ĚĞŵĂŶĚ
dŽ�ĚĞǀĞůŽƉ�ŽĨ�ĂŶ�ĞŶĞƌŐǇ�ĞĸĐŝĞŶƚ�ƐǇƐƚĞŵ

Code

�ƉƉůŝĐĂƟŽŶ�ĂƌĞĂƐ

DĂŝŶ�ƌĞƐĞĂƌĐŚĞƐ

CONTACT

KdZ/�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ��ůĐĂůĄ
�ƐĐƵĞůĂ�WŽůŝƚĠĐŶŝĐĂ�^ƵƉĞƌŝŽƌ

�ĂŵƉƵƐ��ŝĞŶơĮĐŽͲdĞĐŶŽůſŐŝĐŽ
ϮϴϴϬϱ͕��ůĐĂůĄ�ĚĞ�,ĞŶĂƌĞƐ

;DĂĚƌŝĚͿ
;нϯϰͿ�ϵϭ�ϴϴϱ�ϰϱ�ϲϭ
ŽƚƌŝƵĂŚΛƵĂŚ͘ĞƐ

ΛŽƚƌŝƵĂŚ

KdZ/�hŶŝǀĞƌƐŝĚĂĚ�ĚĞ��ůĐĂůĄ

TECHNOLOGY
OFFER

/ŶĨŽƌŵĂƟŽŶ�ĂŶĚ��ŽŵŵƵŶŝĐĂƟŽŶ
Technologies

Energy

WŚǇƐŝĐĂů�ĂŶĚ��ǆĂĐƚ�^ĐŝĞŶĐĞƐ

WƌŽĨ͘ ��ĂƌůŽƐ��ƌƵǌ
�ƌ͘ ��ƐƚŚĞƌ�WĂůŽŵĂƌ
�ƌ͘ �/ŐŶĂĐŝŽ��ƌĂǀŽ

dǇƉĞ�ŽĨ�ĐŽůůĂďŽƌĂƟŽŶ

�E�Zͺh�,ͺϬϴ

DĂŶƵĨĂĐƚƵƌŝŶŐ��ŐƌĞĞŵĞŶƚ�

KƵƚƐŽƵƌĐŝŶŐ��ŐƌĞĞŵĞŶƚ

^ƵďĐŽŶƚƌĂĐƟŶŐ



SERVICE OF VEGETATIVE PROPAGATION AND MOLECULAR
CHARACTERIZATION OF TREE SPECIES

ABSTRACT

The research group on Agroforestry Biotechnology at Alcalá University and the INIA's 
hŶŝƚ�ŽŶ�&ŽƌĞƐƚ�dƌĞĞ�'ĞŶŽŵŝĐƐ�ŽīĞƌ�Ă�ŵŝǆĞĚ�ƐĞƌǀŝĐĞ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ǀĞŐĞƚĂƟǀĞ�ƉƌŽƉĂŐĂͲ�
ƟŽŶ�ĂŶĚ�ƉůĂŶƚ�ŐĞŶŽƚǇƉŝŶŐ͕�ŵĂŝŶůǇ�ƚƌĞĞ�ƐƉĞĐŝĞƐ͕�ƚŚƌŽƵŐŚ�ŝŶ�ǀŝƚƌŽ�ĐƵůƚƵƌĞ�ĂŶĚ�ŵŽůĞĐƵůĂƌ�
markers of high discriminatory power.
dŚĞ�ŝŶ�ǀŝƚƌŽ�ĐƵůƚƵƌĞ�ŝƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�Ăƚ�ĨĂĐŝůŝƟĞƐ�ŽĨ��ůĐĂůĄ�hŶŝǀĞƌƐŝƚǇ͕ �ďĞŝŶŐ�ƚŚĞ�/E/��ƚŚĞ�
ŝŶƐƟƚƵƟŽŶ�ŝŶ�ĐŚĂƌŐĞ�ŽĨ�ƚŚĞ�ƉůĂŶƚ�ŐĞŶŽƚǇƉŝŶŐ�ĨŽƌ�ƚŚĞŝƌ�ĚĞůŝǀĞƌǇ�ŽŶĐĞ�ƚŚĞǇ�ŚĂǀĞ�ďĞĞŶ�
ŵŽůĞĐƵůĂƌůǇ�ĐŚĂƌĂĐƚĞƌŝǌĞĚ͘�KƚŚĞƌ�ƉůĂŶƚƐ�ŽďƚĂŝŶĞĚ�ďǇ�ŽƚŚĞƌ�ŵĞĂŶƐ�ĐĂŶ�ďĞ�ĂůƐŽ�ŐĞŶŽͲ
typed as well.
�ŽƚŚ� ŝŶƐƟƚƵƟŽŶƐ�ƐĞĞŬ�ƚŽ�ƌĞĂĐŚ�ĐŽŵŵĞƌĐŝĂů�ĂŐƌĞĞŵĞŶƚƐ�ǁŝƚŚ�ĨŽƌĞƐƚƌǇ͕ � ƌĞĨŽƌĞƐƚĂƟŽŶ͕�
ŚŽƌƟĐƵůƚƵƌĂů� ĐŽŵƉĂŶŝĞƐ͕� ƉůĂŶƚ� ŶƵƌƐĞƌŝĞƐ͕� ĐŽŵƉĂŶŝĞƐ� ƐƉĞĐŝĂůŝǌĞĚ� ŽŶ� ĐƵůƟǀĂƟŽŶ� ŽĨ�
ǁŽŽĚǇ� ƐƉĞĐŝĞƐ� ƚŽ� ŽďƚĂŝŶ� ďŝŽŵĂƐƐ͕� ĂŐƌĂƌŝĂŶ� ƚƌĂŶƐĨŽƌŵĂƟŽŶ� ĐŽŵƉĂŶŝĞƐ͕� ŽƌŶĂŵĞŶƚĂů�
ĐŽŵƉĂŶŝĞƐ�ĂŶĚ�ŵƵŶŝĐŝƉĂůŝƟĞƐ�Žƌ�ůŽĐĂů�ĂĚŵŝŶŝƐƚƌĂƟŽŶƐ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƚŚĞ�ŵĂŝŶƚĞŶĂŶĐĞ�
ŽĨ�ŶĂƟǀĞ�ƐƉĞĐŝĞƐ͘
�ůƐŽ͕�ƚŚŝƐ�ƐĞƌǀŝĐĞ�ǁŽƵůĚ�ďĞ�ŽĨ�ƐƉĞĐŝĂů�ŝŶƚĞƌĞƐƚ�ĨŽƌ�ƉŚĂƌŵĂĐĞƵƟĐĂů�ĐŽŵƉĂŶŝĞƐ�ŝŶ�ŽďƚĂŝͲ�
ŶŝŶŐ�ďŝŽƉƌŽĚƵĐƚƐ�ŝŶ�ŐĞŶĞƌĂů�;ŝ͘Ğ͘�ǁŝůůŽǁͲ�ĐĞƚǇů�^ĂůŝĐǇůŝĐ��ĐŝĚ͕�ǇĞǁͲdĂǆŽů͕�DĂƌŝƟŵĞ�WŝŶĞͲ�
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UPGRADING LIGNINS FROM LIGNOCELLULOSIC RESIDUES FOR ECO-FRIENDLY LUBRICANTS AND
ADHESIVES PRODUCTION. A BIOTECHNOLOGICAL APPROACH WITH INDUSTRIAL PERSPECTIVES

ABSTRACT

dŚĞ�ƵƐĞ�ŽĨ�ůŝŐŶŽĐĞůůƵůŽƐŝĐ�ďŝŽŵĂƐƐ�ĨŽƌ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�ĐŽŶƐƟƚƵƚĞƐ�ŽŶĞ�ŽĨ�
the most important challenges in the actual research.
ZĞĐĞŶƚůǇ͕ �ǁĞ�ƉůĂŶŶĞĚ�ƚŽ�ƚĂŬĞ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�ŽǆŝĚĂƟǀĞ�ƉŽƚĞŶƟĂů�ŽĨ�ƚŚĞ�ůĂĐĐĂƐĞƐ�ƚŽ�
ĨƵŶĐƟŽŶĂůŝǌĞ�ƌĞƐŝĚƵĂů�ůŝŐŶŝŶƐ�ďŽƚŚ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ŵŝĐƌŽďŝĂů�ĂĐƟŽŶ�ŽŶ�ƚǁŽ�ĂŐƌŝĐƵů-
tural residues very abundant in Spain (wheat and barley straws) and commercial 
ƌĞƐŝĚƵĂů�ůŝŐŶŝŶƐ�;ŝ͘Ğ͘�<ƌĂŌ�ůŝŐŶŝŶͿ͘�KƵƌ�Ăŝŵ�ǁĂƐ�ƚŽ�ŐŝǀĞ�ĂĚĚĞĚ�ǀĂůƵĞ�ƚŽ�ƚŚĞƐĞ�ƉŽůǇŵĞƌƐ�
ǁŚŽƐĞ�ĂĐĐƵŵƵůĂƟŽŶ�ŝŶ�ƚĞƌƌĞƐƚƌŝĂů�ĂŶĚ�ĂƋƵĂƟĐ�ĞĐŽƐǇƐƚĞŵƐ�ĐĂƵƐĞ�Ă�ŐƌĞĂƚ�ĞŶǀŝƌŽŶŵĞŶ-
tal impact.
tĞ�ĂŶĂůǇǌĞĚ�ƚŚĞ�ƌŚĞŽůŽŐŝĐĂů�ĂŶĚ�ƚƌŝďŽůŽŐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ�ŽĨ�ƚŚĞ�ŽďƚĂŝŶĞĚ�ŽůĞŽŐĞůƐ͘�
The results achieved show the suitability of the new oleogels obtained from residual 
ĐŽŵŵĞƌĐŝĂů�ůŝŐŶŝŶƐ�ĂŶĚ�ƐƚƌĂǁ�ƐŽĚĂ�ůŝŐŶŝŶƐ�ĂƐ�ĞĐŽͲĨƌŝĞŶĚůǇ�ƐƵďƐƟƚƵƚĞƐ�ŽĨ�ƚŚĞ�ĐŽŵŵĞƌ-
cial greases on the basis of their high robustness, high biodegradability and low 
toxicity when compared with industrial lubricants.
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ŶŝƐŵƐ�ĂŶĚͬŽƌ�ƚŚĞŝƌ�ĞŶǌǇŵĞƐ�ƚŽ�ĂĐŚŝĞǀĞ�ŚŝŐŚ�ĂĚĚĞĚ�ǀĂůƵĞ�ƉƌŽĚƵĐƚƐ͘�dĂŬŝŶŐ�ŝŶƚŽ�ĂĐĐŽƵŶƚ�
this plan we would be talking about a new approach to the economy, moving from the 
ƚƌĂĚŝƟŽŶĂů�͞ůŝŶĞĂƌ�ĞĐŽŶŽŵǇ͟�ƚŽ�Ă�͞ĐŝƌĐƵůĂƌ�ĞĐŽŶŽŵǇ͟�ǁŚĞƌĞ�ƚŚĞ�ǁĂƐƚĞƐ�ŐĞŶĞƌĂƚĞĚ�ďǇ�
ƚŚĞ� ƉƌŽĚƵĐƟǀĞ� ƐǇƐƚĞŵ� ĂƌĞ� ƌĞƵƐĞĚ� ĂŶĚ� ƚƌĂŶƐĨŽƌŵĞĚ� ŝŶƚŽ� ƌĂǁ�ŵĂƚĞƌŝĂůƐ� ƚŚĂƚ� ǁŽƵůĚ�
ĞŶƚĞƌ� ĂŐĂŝŶ� ŝŶ�ŵƵůƟƉůĞ� ƉŽŝŶƚƐ� ŽĨ� ƚŚĞ� ǀĂůƵĞ� ĐŚĂŝŶ� ŽĨ� ƉƌŽĚƵĐƟǀĞ� ƐǇƐƚĞŵ͕� ƉƌŽŵŽƟŶŐ�
energy saving, the use of renewable energy sources and reducing greenhouse gas 
emissions.
The proposed technology to obtain oleogels from residual lignins to be used as thicke- 
ŶŝŶŐ�ĂŐĞŶƚƐ�ĨŽƌ�ŶĞǁ�ĨŽƌŵƵůĂƟŽŶƐ�ŽĨ�ĞĐŽͲĨƌŝĞŶĚůǇ�ůƵďƌŝĐĂŶƚƐ�ĂŶĚ�ĂĚŚĞƐŝǀĞƐ�ŽīĞƌ�ĞŶǀŝͲ�
ronmental and economic advantages over the commercial greases. The use of pre- 
viously selected microorganisms for their ability to transform agricultural residues 
ƚŚƌŽƵŐŚ�ƚŚĞ�ƉƌŽĚƵĐƟŽŶ�ŽĨ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ŽǆŝĚĂƟǀĞ�ĂŶĚ�ŚǇĚƌŽůǇƟĐ�ĞŶǌǇŵĞƐ͕�ĂƐ�ǁĞůů�
ĂƐ� ƚŚĞŝƌ�ĞŶǌǇŵĞƐ� ƚŽ� ĨƵŶĐƟŽŶĂůŝǌĞ� ƌĞƐŝĚƵĂů� ůŝŐŶŝŶƐ�ĐŽƵůĚ�ĐŽŶƚƌŝďƵƚĞ� ƚŽ� ƚĞĐŚŶŝĐĂů�ĂŶĚ�
ƐĐŝĞŶƟĮĐ�ĚĞǀĞůŽƉŵĞŶƚ�ǁŚŝĐŚ�ƚƌŝĞƐ�ƚŽ�ƐƵďƐƟƚƵƚĞ�ƚŽƚĂů�Žƌ�ƉĂƌƟĂůůǇ�ƚŚĞ�ĐŚĞŵŝĐĂů�ƉƌŽĐĞ-
dures by biological approaches in order to achieve the planet sustainability.
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