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Homogeneous and nanometer-precise coat ings are play ing an increas ingly important role in numerous 

f ie lds of appl icat ion,  such as in the manufacture of fuel  ce l l s ,  l i th ium-ion batter ies and corros ion-res is-

tant coat ings for automotive parts .  For this  reason, the Fraunhofer IST has long been successful ly  de-

veloping ALD processes with which such coat ings can be produced. In a jo int  project  with the Inst i tute 

for Part ic le Technology at  the TU Braunschweig,  the Fraunhofer IST has,  amongst other things,  ut i l ized 

atomic layer deposit ion to se lect ive ly  funct ional ize battery mater ia ls .

The technology 

Atomic layer deposition (ALD) is a modifi ed process of 

chemical vapor deposition. The characteristics of the process 

are two successive self-limiting surface reactions which allow 

the deposition of extremely thin, defect-free and exceptionally 

homogeneous layers. These advantages of ALD technology are 

increasingly being exploited in other industries, such as battery 

technology.

Current challenges in battery technology

Current challenges in battery technology are, fi rstly, to 

optimize the manufacturing processes of lithium-ion batteries 

and, secondly, to develop appropriate processes for new types 

of energy storage technologies such as all-solid-state batteries 

(ASSB). In both cases, material, process and production param-

eters must correlate with the electrochemical performance, 

i.e. the desired performance characteristics of the batteries. 

All steps of the entire process chain ultimately infl uence 

the product properties: material production and assembly 

as well as mixing and dispersing, the extrusion of electrode 

suspensions, and coating and calendering. A decisive factor 

is thereby presented by the interfaces between the deployed 

materials and components. Depending on the cell chemistry, 

these interfaces are subjected to differing requirements. A 

targeted functionalization of the surfaces by means of atomic 

layer deposition allows a corresponding adaptation. 

One example is the coating of composite materials by means 

of ALD as shown in Figure 1. Through the coating, it was pos-

sible to improve the fl ow properties of the granulates under 

the given conditions, thereby simplifying the processability. 

Furthermore, the coating material has a positive effect on the 

resulting cell properties.

FIELDS OF APPLICATION FOR 

ATOMIC LAYER DEPOSITION
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1 TEM image of the TiO
2
-coated composite 

material.

2 REM-EDX of 5 cycles TiO
2
 at 70 °C (blue - Ti).

ALD in battery technology   

The fi elds of application for ALD in battery technology range 

from the functionalization of particulate materials such as 

active materials and granulates through to layer structures 

such as electrodes. Through the targeted application of 

functionalities, various effects can be achieved, such as the 

reduction of interfacial resistances, the improvement of the 

chemical resistance, and enhanced adhesion properties. 
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