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1 OCCASION 
	
AdAbSorb	 is	 a	 adsorbent	 absorbers	 for	 various	 hydrocarbons	 (HC).	 Dr.	 Loeser	 works	 as	 a	
recognized	expert	in	the	field	of	contaminated	sites	and	remediation	of	contaminated	sites	and	
often	has	 to	do	under	 this	work	area	with	 the	remediation	of	groundwater	contamination	by	
HC-loads	in	and	on	the	ground.	

		
In	 the	 water	 purification	 and	 water	 treatment	 adsorption	 plays	 a	 special	 role	 for	 pollutant	
removal.	Adsorption	processes	are	often	a	very	effective	solution	for	low	to	medium	pollution.		

	
There	were	mainly	identified	five	common	application	areas.	These	are	in	the	following:	

	
1. Restoration	of	oil	damage	and	groundwater	
2. Remediation	of	oil	spills	on	water	
3. Purification	of	waters	of	dissolved	HC	(BTEX	contamination)			
4. Cleaning	of	rainwater	from	traffic	and	road	areas		
5. Treatment	of	polluted	rainwater	for	domestic	water	extraction	
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2 TOPIC AND TARGET 
	
From	 the	 preliminary	 investigations	 carried	 out	 to	 adsorb	 dissolved	 organic	matter	 and	 oil-
elimination	can	be	concluded,	that	there	are	practical	applications	with	a	high	market	potential	
in	 the	 field	 of	 environmental	 technology	 and	 in	 particular	 in	 water	 treatment	 for	 the	 novel	
absorber	AdAbSorb.	These	include	the		
	

- Elimination	 of	 polycyclic	 aromatic	 hydrocarbons	 (PAHs)	 from	 the	 aqueous	 phase	
(including	 landfill	 leachate	 treatment),	 Elimination	 of	 highly	 volatile	 halogenated	
hydrocarbons	 from	highly	 contaminated	wastewater,	 elimination	 of	 BTEX	 compounds	
(e.g.	 deposit	 water	 treatment,	 groundwater	 remediation),	 elimination	 of	 organic	
substances	contained	in	water	in	particular	with	non-polar	properties	

- Use	of	residual	oil	for	AdAbSorb	
- Use	 of	 AdAbSorb	 for	 oil	 separation	 from	 fine	 and	 coarse	 dispersed	 emulsions	 having	

average	oil	contents	with	and	without	surfactant	additives	
- Use	for	separating	oil	from	emulsions	with	high	oil	content.		

For	experimental	purposes,	was	the	AdAbSorb	in	nonwovens	bottled	(pads),	which	may	vary	in	
length,	 width	 and	 filling.	 The	 increase	 in	 volume	 of	 the	 oil	 AdAbSorb	 by	 the	 absorption	 is	
limited	 by	 the	 individual	 compartments	 of	 the	 pads.	 With	 regard	 to	 the	 rehabilitation	 of	
contamination	 by	 oils	 in	 the	 field	 of	 groundwater	 and	 surface	 water	 experiments	 on	 the	
capacity	of	the	various	pads	were	performed.	It	should	be	determined	as	the	degree	of	filling	of	
the	Pads	affects	the	AdAbSorb	on	the	capacity.		
	
The	aim	of	these	tests	is	to	determine	the	optimum	filling	level	of	the	pads.	
	
	
	
3 STAND OF SCIENCE AND TECHNOLOGY 
	
In	 surface	 waters	 and	 affected	 groundwaters	 accumulate	 increasingly	 resistant,	 i.e.	
biochemically	 stable	 and	 chemically	 difficult	 or	 impossible	 to	 oxidizable	 substances.	 Some	of	
them	presents	a	health	risk,	such	as	the	complex	group	of	organochlorine	compounds	with	the	
halo	 forms,	 polychlorobiphenyls.	 While	 the	 truly	 dissolved	 low	 molecular	 weight	 organic	
compounds	through	the	traditional	stages	of	the	water	treatment	are	only	slightly	reduced,	the	
membrane	 technology	 and	 adsorption	 are	 very	 effective	 method.	 Adsorption	 processes	 are	
always	equilibrium	processes,	whereby	the	position	of	the	equilibrium	is	crucial	the	nature	of	
the	 adsorbent	 and	 the	 adsorbate,	 the	 concentration	 gradient	 and	 on	 the	 contact	 time	
dependent.	

	
To	view	the	adsorption,	it	is	expedient,	the	dissolved	organic	substances	in	the	water	in	polar,	
i.e.	 readily	 water-soluble	 and	 non-polar,	 that	 is,	 little	 or	 almost	 not	 divide	 water-soluble	
compounds.	In	raw	water	for	water	supply	outweigh	the	polar	substances,	while	the	non-polar	
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substances	account	for	the	low,	health	and	organoleptically	far	more	significant	share.	For	non-
polar	substances	in	water	are	as	adsorbents	activated	carbon	or	organic	polymers,	for	polar		
	
substances	 in	water	activated	carbon,	alumina	or	siliceous	materials.	The	widest	spectrum	of	
the	activated	carbon	by	far.	In	filtration	through	granular	activated	carbon	can	physiologically	
harmful	trace	substances,	the	lipophilic	substances	are	eliminated	about	90%.	The	destruction	
of	these	pollutants	is	then	performed	by	thermal	utilization	of	the	adsorbent.	

	
	
4 NOVELTY DEGREE 
	
For	 the	 adsorbent	 AdAbSorb	 arise	 from	 the	 highly	 hydrophobic	 and	 lipophilic	 surface	
properties,	 the	 large	 internal	 surface	 area	 and	 pore	 structure	 (predominantly	 macro	 and	
mesopores,	 activated	 carbon	 has	 mostly	 only	 micro	 pores)	 diverse	 opportunities	 in	 water	
treatment.	Hydrophobic	 adsorbents	 adsorb	nonpolar	 organic	molecules	particularly	 efficient.	
AdAbSorb	is	able	to	bind	the	oil	in	the	order	of	several	times	its	own	weight	and	included.		

	
This	product	is	a	novel	adsorbent	which	has	not	been	used	internationally	for	adsorption.	The	
product	can	only	be	produced	economically,	if	it	can	be	assured	of	a	minimum	amount	of	sales	
by	 a	 wide	 application	 orientation.	 Under	 this	 project	 the	 large-scale	 detection	 of	 possible	
applications	to	be	made.	

	
AdAbSorb	is	an	absorber	having	a	similar	spectrum	of	action	such	as	activated	carbon,	and	this	
could	 in	 principle	 be	 replaced.	 The	 testing	 of	 the	 new	 product	 in	 a	 laboratory	 scale	 at	 the	
Institute	 of	 Environmental	 Process	 Engineering	with	 used	model	 substances	 (low-molecular	
compounds,	 high	 molecular	 weight	 organic	 materials,	 non-polar	 low-molecular	 compounds)	
resulting	adsorption	capacities	which	are	comparable	to	those	of	activated	carbon.	In	addition	
AdAbSorb	 but	 include	 other	 lipophilic	 substances	 in	 the	 situation	 and	 thus	 enlarges	 the	
spectrum	 can	 be	 eliminated	 substances	 significantly.	 In	 the	 experiments	 at	 the	 Institute	 of	
Environmental	Process	Engineering	lipophilic	test	substance	of	AdAbSorb	was	particularly	well	
adsorbed.	 The	 laboratory	 tests	 for	 oil	 elimination	 also	 showed	 that	 the	 absorber	 AdAbSorb	
opposite	 activated	 carbon	 as	 the	 filter	 material	 proved	 more	 favorable	 for	 both	 emulsions	
without	and	with	surfactant	addition.	

	
The	product	AdAbSorb	has	a	very	good	oil	wettability,	such	as	shots	with	a	high-speed	camera	
of	 the	 Institute	 of	 Environmental	 Process	 Engineering	 made	 clear.	 The	 high	 oil	 absorption	
capacity	of	the	adsorbent	is	mainly	due	to	the	strong	hydrophobicity	of	the	material,	still	it	can	
be	assumed	that	the	rapid	oil	absorption	predominantly	macro-	through	the	high	wicking	due	
to	strong	capillary	action	of	the	pore	structure	in	the	mesoporous	size	range	and	is	caused.	

	
It	 is	 advantageous	 that	 the	 adsorbent	 AdAbSorb	 can	 be	 provided	 at	 a	 low	 price	 is	 available,	
according	to	current	estimates.	So	its	regeneration	is	not	necessarily	the	basic	precondition	for	
an	economic	use.	Rather,	the	adsorbent	loaded	in	the	aftermath	can	incinerated	and	its	energy	
can	 therefore	 be	 used.	 In	 summary,	 it	 is	 judged	 that	 the	 adsorbent	 AdAbSorb	 to	 adsorb	
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predominantly	 non-polar	 organic	 compounds	 and	 for	 separating	 oil	 from	 fine	 and	 coarsely	
dispersed	oil	emulsions	in	the	field	of	water	treatment	very	suitable	is.	

	
	

	
 
5 INVESTIGATION RESULTS OF IUV 
	
Because	of	the	preliminary	investigations	at	the	Institute	of	Environmental	Engineering	(IUA)	
of	 the	 University	 of	 Bremen	 headed	 by	 Prof.	 Räbiger	 was	 the	 fundamental	 characteristic	 of	
AdAbSorb	in	an	immersion	test	with	reservoir	water,	naturally	occurring	deep	water	that	has	
depending	 on	 source	 rock	has	 a	 very	high	 salt	 content	 and	with	heavy	metals	 hydrocarbons	
charged	(especially	high	with	benzene	or	BTEX	shares	and	oil)	is	detected.	Reservoir	water	to	
fall	in	gas	production	and	the	fracking.	In	the	analysis	of	reservoir	water	with	a	GC-MS	system,	a	
relatively	high	removal	rate	for	the	BTEX	substances	could	be	detected.	

	
The	results	of	the	test	series	on	11.21.2013	carried	out	with	the	sample	of	the	reservoir	water	
can	be	summarized	as	follows:	
	

	 Concentration	
before	adsorption	
/	mg	l-1	

Concentration	
after	adsorption	
/	mg	l-1	

Adsorption	/	%		

benzene	 790.96	 158.49	 79,96	
toluene	 301.88	 49,55	 83.59	
Xylene	(total)	 222.38	 32,98	 85.17	
	
	

Furthermore,	 it	was	 to	estimate	and	determine	 the	degree	of	purification	of	chemical	oxygen	
demand	 in	comparison	with	contaminated	water	 in	 the	original,	after	cleaning	of	 the	original	
means	of	activated	carbon	and	after	cleaning	of	the	original	image	by	AdAbSorb.		

	
The	chemical	oxygen	demand	(COD)	is	a	sum	parameter	and	indicator	of	all	organic	compounds	
in	the	water,	 including	the	poorly	degradable	and	non-biodegradable	organic	substances.	The	
CSB	is	the	amount	of	oxygen	consumed	for	the	oxidation	of	the	whole	water	contained	in	the	
organic	substances	(dissolved	and	undissolved).	The	COD	is	expressed	in	mg	O2	/	 l	or	g	O2	/	
m³.	The	CSB	is	also	often	used	for	determining	the	amount	of	sewage	charges.	
	
In	 the	 original	 sample	 is	 a	 polluted	 water	 with	 a	 COD	 of	 2.500mgO2.	 The	 purified	 using	
activated	 carbon	 the	 original	 sample	 had	 still	 a	 COD	 of	 1.300mgO2.	 The	 purified	 using	
AdAbSorb	original	sample	had	only	a	residual	COD	of	350mgO2.	
	
The	 cleaning	performance	with	 respect	 to	 the	COD	corresponds	 to	 the	activated	 carbon	only	
48%.	 In	AdAbSorb	even	have	86%	cleaning	performance	with	 respect	 to	 the	COD	are	 found.	
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AdAbSorb	 has	 demonstrably	 increased	 by	 38%	 cleaning	 performance	 compared	 to	 the	
activated	carbon.		
	
	
	
	
	
The	juxtaposition	of	the	results	is	shown	in	the	following	graphic.	
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6 PRIMARY RESPONSIBILITIES IN PRACTICAL USE 

	
The	work	focuses	now	in	the	practical	 testing	and	optimization	for	practical	use.	To	this	end,	
the	Dr.	Loeser	&	Ulbrich	Umwelttechnik	was	carried	out	experiments	with	the	different	filling	
levels	of	the	R	&	D	department.	

	
Furthermore,	also	be	carried	out	tests	on	a	real	existing	groundwater	contamination	in	addition	
to	the	tests	 in	the	 laboratory.	 In	the	groundwater	damage	a	hoseskimmer	is	used	to	compare	
the	two	methods	in	terms	of	the	absorbed	oil	and	quantity	of	water	in	the	same	time	periods	
directly	with	each	other	in	addition	to	the	AdAbSorb	pads	also	for	comparison.	

	
	
 
7 DESCRIPTION OF THE TESTS 
	
For	the	experiments	in	the	laboratory	of	the	Dr.	Loeser	&	Ulbrich	Umwelttechnik,	a	container	
was	first	filled	with	water	and	then	waste	oil	was	added	from	a	garage	on	the	water.	There	was	
an	oil	phase	on	the	water.		

	
There	 were	 taken	 individual	 subjects	 of	 the	 pads	 and	 filled	 with	 different	 amounts	 of	
AdAbSorb.	The	size	of	the	individual	subjects	were	5cm	x	44cm	x	3cm	(WxLxH)	.The	individual	
subjects	had	an	empty	weight	of	about	5gr.	The	 filling	was	carried	out	with	55gr,	75gr,	95gr	
and	105gr.	The	loose	bed	gave	a	maximum	filling	of	110gr.	These	means	that	the	compartments	
to	approximately	50%,	70%,	85%	and	95%	were	charged.	

	
It	was	 then	measured	by	a	precision	balance,	 the	amount	of	oil	 absorbed.	To	 this	end,	 this	1	
minute	 has	 been	 suspended	 over	 the	 basin	 so	 that	 the	 adhesive	 on	 fabric	 oil	 could	 drip	 off	
before	weighing	the	pads.	After	weighing,	then	the	pad	was	suspended	above	the	scale	to	be	5	
minutes	to	drain	the	remaining	unbound	oil.	This	was	done	to	the	dripmeasurement	in	the	ratio	
to	 the	 total	 amount	 of	 the	 captured	 oil	 to	 set,	 so	 that	 the	 results	 are	 not	 distorted	 by	 the	
material	of	the	pads.	

	
After	the	laboratory	experiments,	the	same	experiments	were	carried	out	in	situ	in	the	event	of	
damage	 in	 a	 motor	 vehicle	 workshop.	 To	 this	 end,	 the	 concrete	 floor	 was	 cut	 open	 in	 the	
workshop	 in	 the	abandoned	waste	oil	 cellar,	 so	 that	 the	pads	could	be	placed	directly	on	 the	
groundwater	horizon.	This	groundwater	is	not	reached	when	rising	above	the	bottom	plate,	the	
water	level	was	regulated	by	means	of	a	pump.	
This	also	has	the	side	effect	that	constantly	groundwater	flowed	into	the	area	and	thus	the	oil	
was	mobilized	on	the	ground	and	underneath	the	bottom	plate.	
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Compared	to	the	pads	was	created	the	same	conditions	at	the	same	site	at	another	location	by	
means	 of	 a	 hoseskimmer	 and	 a	 submersible	 pump,	 as	 in	 the	 disused	 waste	 oil	 cellar.	 Here	
constantly	 the	 amount	 of	 absorbed	 oil-water	 mixture	 was	 measured.	 The	 two	 types	 of	
remediation	a	confrontation	and	a	comparison	of	restoration	are	possible.	
	
	
8 RESULTS 
	
Following	are	the	results	of	the	laboratory	experiment	are	shown	and	explained.	

	
8.1 Compartment filled with 55 grams 
	
The	measuring	range	of	the	filled	with	55gr	times	gave	the	following	values.	

	
Based	on	the	values	it	can	be	seen	that	the	main	recording	results	within	the	first	0.5	h.	After	3h	
is	as	good	as	done	no	more	recording.	The	dripmeasurement	is	relatively	constant.	The	intake	
of	the	oil	is	approximately	3	times	its	own	weight	of	AdAbSorb.	The	filling	level	rose	from	about	
50	vol.%	To	75Vol.%.	This	means	that	an	increase	in	volume	of	approximately	50%	was	carried	
out.	The	capacity	of	 the	AdAbSorb	was	 thus	not	 terminated	by	 the	 limited	volume	of	 the	 fan.	
The	 adhesion	 and	 skin	 friction	 at	 the	 interface	 between	 AdAbSorb	 and	 the	 fabric	 can	 be	
neglected.	The	individual	results	of	the	series	of	measurements	are	tabulated.	
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8.2 Compartment with 75 grams 

	
The	measuring	range	of	the	filled	with	75gr	times	gave	the	following	values.	

	
Based	on	the	values	it	can	be	seen	that	the	main	recording	was	not	within	the	first	0.5	h,	but	in	
the	time	interval	of	1	hour	to	2	hours.	The	Dripmeasurement	is	relatively	constant,	but	much	
higher	as	 in	 the	55gr	 filling.	The	 intake	of	 the	oil	 is	approximately	6	 times	 its	own	weight	of	
AdAbSorb.	The	filling	level	rose	from	about	75Vol.%	To	95Vol.%.	This	means	that	an	increase	in	
volume	of	approximately	30%	was	carried	out.	 It	 is	assumed	that	 the	maximum	capacity	has	
not	been	 reached.	This	 series	of	measurements	 is	 again	driven	again	with	a	 longer	period	of	
time.	The	capacity	of	the	AdAbSorb	was	thus	not	terminatet	by	the	limited	volume	of	the	fan.	
The	 adhesion	 and	 skin	 friction	 at	 the	 interface	 between	 AdAbSorb	 and	 the	 fabric	 can	 be	
neglected.	The	individual	results	of	the	series	of	measurements	are	tabulated.	
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8.3	Compartment	filled	with	95	grams 

	
The	measuring	range	of	the	filled	with	95gr	times	gave	the	following	values.	

	
Based	on	 the	values	 it	 can	be	 seen	 that	 the	main	 intake	was	within	 the	 first	5	minutes,	 then	
takes	place	as	well	as	no	more	recording.	The	Dripmeasurement	varies	quite	strong.	Within	the	
first	 2	 minutes,	 no	 oil	 is	 drained.	 From	 2	 minutes	 to	 90	 minutes,	 the	 Dripmeasurement	 is	
constant	and	very	 low.	At	120	minutes	 to	180	minutes,	 the	drained	weight	 is	quite	high.	The	
intake	 of	 the	 oil	 is	 approximately	 2	 times	 its	 own	weight	 of	 AdAbSorb.	 The	 filling	 level	 rose	
from	about	95Vol.%	To	100Vol.%.	Due	 to	 the	absorption	of	 the	oil	 is	 to	be	assumed	 that	 the	
limited	 volume	 of	 the	 subject	 and	 the	 recording	 of	 the	 oil	 is	 reduced	 or	 restricted.	 It	 is	 also	
evident	 that	 the	 substance	 was	 tense.	 This	 means	 that	 the	 AdAbSorb	 would	 expand	 even	
further	if	the	volume	was	not	limited	by	the	material.	It	is	assumed	that	the	maximum	capacity	
is	not	yet	reached,	but	was	stopped	by	the	volume	limit.	The	individual	results	of	the	series	of	
measurements	are	tabulated.	
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8.4	Compartment	with	105	grams	
	
The	measuring	range	of	the	filled	with	105gr	times	gave	the	following	values.	

	
Based	on	 the	 values	 it	 can	be	 seen	 that	 the	main	 intake	was	within	 the	 first	minute.	After	 4	
minutes,	took	place	as	well	as	no	more	recording.	The	Dripmeasurement	constantly	increases	
after	the	first	minute.	The	intake	of	the	oil	is	approximately	70%	of	its	own	weight	of	AdAbSorb.	
The	 filling	 level	 was	 also	 at	 the	 beginning	 of	 the	measurement	 series	 100Vol.%.	 Due	 to	 the	
absorption	of	the	oil	is	to	be	assumed	that	the	limited	volume	of	the	subject	and	the	recording	
of	 the	oil	 is	reduced	or	restricted.	 It	 is	also	evident	that	 the	substance	was	tense.	This	means	
that	the	AdAbSorb	would	expand	even	further	if	the	volume	was	not	limited	by	the	material.	It	
is	assumed	that	the	maximum	capacity	is	not	yet	reached,	but	was	stopped	by	the	volume	limit.	
This	also	shows	the	constant	increase	of	the	Dripmeasurement.	The	AdAbSorb	has	thus	lost	its	
absorbency	 by	 the	 volume	 limit.	 Only	 the	 adsorption	 has	 taken	 oil	 to	 some	 extent.	 The	
individual	results	of	the	series	of	measurements	are	tabulated	on	the	next	page.	
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9 ABSORPTION RATELIST OF DIFFERENT CHEMICALS  
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10 SUMMARY 
	
AdAbSorb	 is	 very	 suitable	 for	 the	 rehabilitation	 of	 oil	 spills	 in	 the	 area	 of	 water	 or	
groundwater.		

	
	
The	 AdAbSorb	 pads	 are	 buoyant	 and	 hydrophobic.	 The	 AdAbSorb	 is	 a	 hydrophobic	 and	
lipophilic	 adsorbing	 adsorbent	 for	 lipophilic	 substances.	 The	 capacity	 of	 the	 AdAbSorb	 is	
strongly	 dependent	 on	 the	 filling	 level	 of	 the	 individual	 compartments	 of	 the	 pads.	 The	
optimum	 filling	 level	 of	 the	 individual	 subjects	 is	 approximately	 75Vol%.	 In	 this	 filling	 the	
material	does	not	slip	so	much	and	the	remaining	volume	is	sufficient	for	the	volume	increase	
of	AdAbSorb	from.		

	
	
The	 AdAbSorb	 adsorbed	 first	 quite	 fast,	 the	 lipophilic	 substances	 and	 absorbed	 then.	 In	 the	
absorption,	the	volume	increase	takes	place.	Due	to	absorption,	the	surface	is	free	again	for	the	
adsorption	 of	 lipophilic	 substances.	 Due	 to	 the	 absorption	 the	 lyophilic	 substances	 are	 no	
longer	 released	 to	 print.	 Due	 to	 this	 circumstance,	 the	 handling	 and	 transport	 of	 laden	
AdAbSorb	pads	are	fairly	simple.		

	
	
When	disposing	of	 the	good	 results	 in	 fact	 that	 the	AdAbSorb	 can	also	be	used	as	 an	energy	
supplier.	A	use	as	an	energy	source	would	be	the	plant	for	thermal	recycling	of	residual	waste	
or	as	an	energy	source	in	the	cement	industry	in	the	field	of	co-firing.	

	
	
Since	the	AdAbSorb	is	no	oil	binder	in	the	conventional	sense	and	therefore	also	not	lead	
to	a	rearrangement	of	the	oil	in	the	water	due	to	a	falling	oil	binder	and	AdAbSorb	can	
also	serve	as	an	energy	source,	it	is	currently	the	most	effective	and	ecologically	sound	
nature	of	the	remediation	of	oil	spills	on	waters.		

	
	
Another	application	would	be	as	a	filter	system	for	rainwater	to	clean	rainwater,	contaminated	
with	 lipophilic	 substances.	 Due	 to	 the	 preliminary	 examinations	 of	 the	 Institute	 of	
Environmental	 Engineering	 of	 the	 University	 of	 Bremen	 is	 also	 known	 that	 AdAbSorb	 is	
suitable	for	the	purification	of	water,	which	is	contaminated	with	PCBs	or	BTX.	
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AdAbSorb	is	a	very	good	adsorbent	absorber	for	the	purification	of	water	contaminated	
with	lipophilic	substances,	PCBs	and	BTX	in	water.	
	
	

	
	

	
Dipl.-Geol.	Dr.	Wolfgang	Loeser	


