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METHOD FOR THE SEPARATION OF SOLIDS ARD REQOVERY OF PHOSPHATES FROM
AQUEOUS SUSFENSIONS

TECHNICAL FIELD OF THE INVENTION

The invention reldes o a mathod for recovery of phosphates fram o suspansion of solids i oan
aquecus soiidion with the steps of concentrating phosphates in the sguesus solution,
seprating the solids from the sgusous soltion and precipiating of the phosphates from the

8 agueaus solution.

PRIGR &RY

ARARARARARR AR AR

From RE 43 33 810 O & borsfuse cellls known which forms an intermadiate deposit for solls
or shudgss o b cleansd and in which biologicsl processes ke placs. The biorafuse gall

serves for bologicat cleaning snddior minsesbising of solly, sludges and sewage waltes which avs

o

sordaminated with organic or nevganic poluiants. The blorefuse call comprises & sealing inthe _
shape of ¢ watertight il against the groursd. s Hoor is coverad with & deainage bed which s
sithar sguipped with ron compounds or consisls complstely of ron compounds. On the
drainage bad, & walsr-permeable fosca s arrangsd above which the subsiancss {o be olsaned
are Brought into the blorefuse call and form & soll or sludge layer sontaminsted with the organie
1% and inorganic polidants thers, This layer is plarded with sullabies plants & sorresponding
shizomes through the fine roots of which oxygen entere Mo the soil layer or sludge laver. Vig
water-dsvst control mounted inle one side wall @ sulable water leval iy the biorefuse cell s set.
The solidly of sarobdn microorgasisns B anhanced or stabilized by the purposely sddition of
sutrients andfor sdditives, By the impaot of ssin, & moverment of noboonveriad pollitants angd of
carwersion products of serobio processes, 8.g. sulphaies, phosphates or h@awyamﬁie-si\s, from an
upper serobie porion Bl 8 lowst anasrobic portion of e blorefuse ooll coours. The
shosphates react with the o compounds of the drainags bed there, for sxample o produss

%?\*\'34 and i tis way are Hxed in the deainage bed. The cleaned water I ansported sway via
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DE 187 00 43¢ 1 desoribas » msthod for humiBication of sffluent studge svolding chemicals, In
orger o achisve this, Suld afiuent sludge iy brought inte & first ool up o & first Hiling level, the
Huld efffuent sludgs s deied, fingoraoted, fasbgrowing plants e sowad, and & growing phass of
the plants over & preset me span s duosd, Thiv is ropastad until the complate filling of the
ool and sBer again leaving | to rost the ool iv spliad, Iy ons ambodiment of the known
mathod, the single method sleps we carmed out in seversl cells with an offsst In Ume
Proforably, three oalis are used so that for souwmple the ivlroduction of the Huld offiuent siudge
into the st coll oocurs paralisl o the drying of e fuld efffuent sludge and the sowing of the
fnecroated, festgrowing plants in the second cell and the growing phass of the plants in the
third cell. Bach call iv surounded by walls and & ground plale, . made of conorsle, or & laysr
that i sealing against water o tardly waterparmestide in the divection of the ground snd side
slopas, On the ground piats or the lover seating Iowards the ground, there s 8 tube drainage o
surface drainnge coversd by a lover of gravel Tha laysy of gravel iz coversd for exwmpls by 8
mineral mixture o conorads stones. Beoloup waler ix camied sway with the sid of 2 shaft
struchurs on the wall Dreinage water and beck-up water ave fad 1o & sewage treatment plant vig
thas,

Far the rsoovary of phosshates it sewags trestment e se-called PRISA method s known
{(Momteg, 008 Phospherriickgewinmung  beb dor Abwasserrainigung « Enbwicklung eines
Vertahwene sur infegration in kommunade Kidvanlagen, Phid thesls, RWTH Aachen), which
comprises the featurss of the peamble of independant claim 1. This methed comprisss 8
thinkendng of the sledge v a prethickensr and @ postthickanst beftre and after an anssvablc

sludge teatment. Subssmquently, 3 mechanioal de-walering of the siudgs is camied oul A
phosphate-rich bagoun waster of the pre-hickenst, an amrsoniuntich and phospiiatesrioh hasks
up water of the postthickener srd the sludges water fron the mechanion! studge de-wstering are
fiterad together, for exampls with the aid of 2 faleie filter, In & mixing containgr. magnasium
oxide ag @ precipiiant and sodiury hydrostide for seliling the pH value are added to the Hitrate. In
& orystafiization container magnesium ammanium phosphate orystaly form, The de-watsred
afffuent sludge from the automstic sludgs de-walaiing has to be disposed of separaisly.
Bacsuss the regliogdion of thiy mathod noceasitales nvestimanty oile o prosthiokener, & post
thickensr and machines for sludge dewwalwring, ¥ i only soonomionlly deployable in lwrge

sawvags restment plants.
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From U8 3238,788 A snd US 4141, 8328 A, & mathod also celled the phostrlp method R
stripping phosphorus compounds from sswags s known, By raating raw of preslrastad seweags,
a process Hud which s mostly free of phosphades and @ phosphatarich sludgs resull In ordey
o sohieve Ihis, the oM valus s sat 10 & ragion of sppredmataly 8.2 o approdmalely 8.5 The

raw o praciraated sowage s miked with sludge, which for the formation of & homoganesous
mixaed fud as # s necessary for @ high efficlenay of the msihod necessitates hesvy mixing.
Cxygen i sdded 10 the mixed Huid and dissobaed In i) phosphata-rich studgs & reclaimed and &

*

mostly phogphatedfree process fuid s produced. The phosphatawich sludgs Tor some howrs s

.3

2

Rept under anasrobic condiions o educe the phosphate contant in its solid phase. According

RS

to LIS 4141 8232 A the fransfiy of the phosphale info the sellling phosphatacrich Hud i

f;,’

wostarated by the sddition of an awiliary wedium. Subsaquantly, part of the sludas s retumsd
oo mibing with sswags.

i1 & mathod desoribed in DE 2443031 A1, during 8 resting ime of 210 30 howrs i 8 containgr 8
soitfing of the sludge poturs in which thwe sciuble phosphatesy move inte the upper portion of the
sotting sidge. In this way, belween 8 shudge byer and @& practicslly phosphatedres

summa&afzt wehwater 8 phosphale-enhanced agueous hyer resulls, whinh s subsequentiy

recrioverd from the seling sons and s further treatad by mising with an agend &y precipitating
the phosphaies. The shudge yer is returnad o the process, which, however, Iy practios leads

to problems i the epeated seftiing of the sludgs. Az in the PRISA method, for this msthod 8
High procedural effor has 1© be coped wdthy special msthod steps are 1o be construciad and
ruch energy I8 necessary e.g. for the stirring of the sludgs. Therefore, this msthad, too, s only
seonomical when smploved on s lege soals,

fn DE 10 2008 (38 888 A1, & method for the seleclive oblaining of phosphorus fom mavyu ‘
matal and phosphate-rich solids s desaribad, s this method, the heavie-melal and shosphoruy

rich solid s trested wilh microgrgsnisms whish compriss lsaching-active snd polyphosphiale-
gertaining mictoosganiams, This is done under aoidic sarobic conditions and serves for fresing
hoagww-metals and phosphate from the solid and for atbsorbing the fesd phosphate by the
polyphosphate-containing microorganizng, Subsaguently, blomsss snriched with phosphorus is
saparated, The accunwilated phosphorus s avaliable to plants and free of wleshed heavy
matals, so that the bomess can b used 88 8 phosphatasgich fertilise
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{Arbaisgaksd 8 gives an svarvisw of Tursther mathods for sagovering phosphatess,

WO 20127150288 AZ disclosss » methed and 2 system for desphosphalizing of sewage. The
sewage s probenisd In & biclogicsl prosprocess. The pre-treated sswags in & collection
confaingr s injected with coagidants for precipiiating phosphates and i necessary stiveed in
arder to distiibuta the coaguiants baller. Subsequantly, the sowags s fad through 8 Tl which
i planted with rhizomes plants. The previpiiated phosphalas are rscovarad fram the surface of
this filler. The injecting with conguiats iy the collection pontainer and the draining of the
sewage through the plant Ster can be done subsequently I several slsps. The disslosure
gapecialy has hwo subsequant deps with ane collection conlaingr sash and ong plard H¥er
gagh,

OBRJIECT OF THE INVENTION

H s the ohiscl of the nvantion 1 presend & method with the featurss of the preamble of olagw 1
with which phosphates san be racoverad i 8 cosbaflicient vy from domestic and indusirigl
SEWRGE Sven N sewage ireaiment plands of smaller dimensions for g less than 100,000

rasidants,

SOLUTION

According to the vention, the oblect of the hwvention i solved by & method with the festures of
the independent claim. Addiional prefernrsd ambodiments aocording to the vantion are 1o be
sean i the depandeant claim

DESCRIPTION OF THE INVENTION

The ention relates v a method with which phoaphinies van be recoversd from g suspansion
of solids I an squecus sohalion. Buch stspensions can fo sxample by domestic or industriat
sywags, bul alse waste matsral, b axampls from the foodprocessing induslry o from farmirg.
iy 8 humification basin & drainage leyer b coversd with 2 resclive organie layer, for sxample
made of or on he basis of compest. The agueous suspansion is fod onto this resctive smanic

wyer, Que o gravity, 8 separation of thy sgusous solution - which can drgin into the dealnagse
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laysr ~ from the solids - whish become panl of the resclive arganie lver ~ ooours withoaut the
nenessity of the use of Sty malerisls or ansrgy. In the resctive srganio layer, & bivlogical
degradation of phosphate-containing solids i sohisvad by bactada, fung! or other destruants,
alsg more highly developed ones, such 83 compos! worms, i the resctive organie layer a bigh
raduction of volisne coours o that with ar nterval of 5 fow days sach fuather layers of agueous
suspansion can be sdded. Therefore, the humifiostion basin can be opsrated over & time span
of several vears without being empliad, which s especially sfficient. Dus o the binlogical
dagradation, the ratio of phosphsie in soluble form s haightenad. This soluble phosphale can
be washed from the reactive arganie Bver info the dralnage layer with the aquecus solution.
From there, the aquecus solulion s drained whenever this appears favourabls dus o e
arviched phosphate content. The concentration of phosphates iy the draiage laysr i
continucusly monitored; this for exampls can be done by pariodio aking of samples or ingsriion
of & proba. The agquenus solution is preforably drainad whan a congentration of phosphates i
reached which i espacially advantagacus for the precipiation. The agusous solulion ean be
fad hack intp the humifivalion basly when s concsntration of phosphates is balow & praset
threshold valug, Prom the drained agusous solufion the solved phosphates sre pragipitated and
subseguently sre svailable In g pure forry which is suilable Tor sxample for use in fortibesrs,
Rasts of phosphates which do not dissolve in the agqusous soition and permanently remain

the separated and highly volums-reduced solids are permanently accessible because of the

o

bova-ground deposition of the solids in the humification hasty and i necessary oan be brought

o a further use by shaving {8.g. burning with subsequent recovery of phosphates from the

et

sombustion residue),

i addition fo e existing humificstion basiy and g cuntainer for pracipitation no furthey dovices
are nesded for the method scoording o the ivention. No special procedural effort s necsssary.
pither, since the separating of the sgusous suspenaion and the concentrating of the phosphatas
in the agueous solution s dong in ons woark step and the sams humification basin, Humiliogtion
basing arg prosar amvway B some sowags oatment plands, aspecipfly amalisr sewage
freatment ants beginning at about 1,000 residents or am at leas! advaniagecus for such
smalled sowage treatment plants, No speclal requiremeanls are prossat for the container for
pracimiation; § doss not taks up much space, sither,

The pracipitation of the phosphates can be achioved for exampie by adding maghssium so that

MAR precipitates. This ¢ sspecially advaniagecus siice the phosphats and ammanium
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soncantrations present iy the sgusous solution lead 1o the pracipitation of MAR aven with vary

sthaih additions of mggnesium,

To guarantsa that no envirormnantal hazerd cocurs dus 1o leeking substincss, thy humification
Basin s oclosed off g Sultiight way o the ground, for sxample by & fim o 2 conrste basin
sguipped with a Huld-tight cost, Contrary to thet, the humification basiy is usually oper on e

uppar side. By this way, the degradation processes are aided by supply of alt, soiar sradiation

3

and aiberweather influsnoses.

To condeal the thickening of {he suspensions, the hurmficabion basin sdeording o nedessity can
b covered fully or partially, so that for svarple g thinhing or the slulcing by railn, whare the rain
water bacomeas pant of the aquecus solulion, fs omolad o preventad. This can, for sxamis,
e done by & movable roof or & Sim. Iy this way, the diving-off of the solids or the reaciive

grganio layer an be conbrofied by condraling the soisr iersgiation,

frons smbodiment of the ineantion, the drving-off of the solids oy the reqotive Srganin laver can

also be gquicksned by hosting the dralnags layver In this way, ides! tompacaturs condifions for
suiorablal degradation procssses can be sal. For haaling, wasts hoat may be usad, for sysmiple
frons a digestion plant, 8 sewags straam o other process heal sooruing & he same sswags

frontrment planl, so tha! oo scdditionst demand of snergy decurs.

Proferably, with & prode the redoy polastial of the sguecus solution frem the draiage laysr
manitored, Por an deal flow of opsration of the mivrobial degradation procasses in the reactive
Srganis laver, pradominantiy asrobic SRotessss g ossirad. For this reason, pradominantly
gxidised compounds inthe drained sgusous sohulion and herefore positive redoy polentiale n
the region of more than 100 mV are simed for i the radox polentia! falls balow this valus, ths
raspeciive partial reglon of the humificalion basin is prolimingrily left 1o dry off g0 that mars

axyvgen from the g can reach the resclive grganic layer

The aqueous solution, sddifionglly, can be backed up 50 that i roaches hto the landed solids,

fro ihis way, i can wash out dissolved phasphates thers and eamy tham into the drainags yer,

The resctive arganie layer can be planted {0 suhanos e migrobial degradation provesses by

forming @ muorabialy popidsted root spass. Through the root system, the aver also B asralsd
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aned fing channels form so that the filter affact of the laver doas not decrease. Addiionatly,
moraased nput of oxygen into the aver can enhanos serobie destruction procseses. In the
s way, the plants serve as tarmediale storage Tor differant substanoes which they bind
during thelr growing, sugh ss oarbon dioxide angd phosphates. The concentrating of the
phosphates from the aquanus solulion s promoted by the plants. The phnts ave fertilised by the
phosphates and hoorporate tham diing thelr growih, The plants in this way Torm 8 femporary
phosphates storags. Whan the plants dig, they themsehes baoomse part of the organic layet,
The storsd phosphates then ave degraded and by this way relurn 1o the agueous solution in a
concsntrated form and are flushed oul with the squsous solution.

Far the planting, G2 plants such as seed (Phoagmiles susirelis) are preferad Howsver, 8
plariing with orop plants such as poplars o willows for wood production or rape for anstgy
produstion i possible so that an additional use of the reactive organio laysr a8 & cuitivable

surfacs is oreated, which further inorsases the sconontie viability of the process.

i ong smbodiment of the yventing, the sguesus suspansion i fed inte the humification basin
vin sevara! feeding points distributed ovar the ares of the humification basing I sach fesding
point van e conrofled  individuatly, this gnables use of saveral parlial regiong of the
hurifioation basn together or separatele. I @ humiivation basiy for sxample hay oy feading
points, tyae neighbmuring fesding poinls {ogether can form ¢ partial roglon of the humification
basin which is uniformiy opeeated. Two frther neighbouring feading points can be put indo
oparation al & ister point n ime and serve 8 smaller padtial reglon while the sikdly feading point
due 1o 8 w ulilization can continue to s barren I then, for example, iy one partisl region the
redox potential Talls below o destred valug, this partial region can be el o diy offl whils
oUoLrring sewage can offl be processed in other pantial regions. Espedially, particular partial
fagions can serve for infemediale storage of bound substances, sspecially of phosphates
bourst i planis. 1 s alse poasitie {o alm for difforat subsiance concentrations or thickenings of

the lsnded solids in the different partial reglons scconding to their iater use, { is also possible to
pust partioudsr parlisd regions out of service and after o dey phase with maximum separation of

the phnsphatedrich agueous solution taky the landsd sofids from the humification hasin and put

tharmn o further uss. During this, the phosphates loft in the nded solids and further regyclatls

fractions can be reclsimaed, sg. by buming the solids andd reslaiming the recyclebis fractions

o

fron the resulting ashes,
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Fthe vantion resull from the olalmg, the desoription and the
drawings. The advaniages of featres and of combinations of & plirsiity of festurss mantionad
i e desoription only seve a8 sxamples and may be ussd altermatively or cumulatively withowd
the necsesity of ambadiments sccording B the invention having fo oblain thess advaniages
Withaud changing the scone of profection as defined by the enclosad olsims, the Rllowing
appiies with respect tn the disciosure of the original spplication and the patent further Testures
may be takan from the drawings, in partioular from the Hushaled designs and the relative
dimansions of a plurality of componants with respest 1o one another as well as bom thel
refative arrangement and thel operative connaction. The combinstion of features of different
smbodimants of the ivention or of fasturas of difforent claims independently of the chosen
roferences of the olaims s slse possible, and # is motivated herawith, This siso relates (o these
foatures which are dHustrated v separate drawdngs, of which ame mentioned when desording
them. Thase featires may also be combined with featuras of different clalms, Furthermors, s

possitde that further embodiments of the wvention do not have the featurse mantioned in the

siglras
The seferencs signs containgd it the olaims do not imit the extent of the malter protecied by the

slahng. Thair sole funckon o ia make the clgims aasier fooundersiand.

SRIEF DESCRIFTION OF THE DRAWINGS

in the following, the invention i further soplained and desaribed with respedt fo preferred
examplary smbodiments Bustrated in the drawings.

Fig. 1 shows 8 humificstion basiy with 8 ssparste condaingr for progipiistion of

shasphatey from an squasus solution drained from the humification basin.

Fig. R schematically shows the How of the sgusous solution through the humificetion
basin and the container acconding o Fig, 1
Fig. 3 s 8 fop view ono 2 humnification basin which s divided into sevaral partigl

regions with one feading point esch.



&

ey

Sk

£

WG HUPPE « BARTNER % 2N gp2 ms. 583
Eogish Translatin Apri 7

DESCRIFTION OF THE DRAWINGSE

RSN ASANS AN

Fig. 1 shows & hunificstion bagly 10 whioh s sealed with g waterlight layse ¥, for sxampls g
pastic i, lowards the boltorm snd the sides, oy snple against the g;mamfi and sath walls,
Abovs e watartioht oy 7 there 3 o drainage fayer 1, for exampls of & deginags graved, onte
which @ regotive organio laver 2, for syample bossd on compost, has basn applied, Plants 2
have baen planted info the resclive organic fayer 2 and grow roots roughoud the reactive
arganie lnyer & The plants 3 cause the input of oxygen O into the reachive srganie layer 2 angd
tha axchangs of oarbon dioxide ©G, A pipaling 24, which at first runs Delow tha wateright layer
7 and i the contre of the Sumfiostion basin 10 dees through ol layers fo the haight of the top of
the humitication hasin, forms @ fesding pant &, Vis the feeding point 8, the suspeansion 4 of
solidy in an squsous solation © s sppiied o (he resctive organic layer 2. The sgusous solisdion
8 filtered off the sgusous suspansion 4 due fo gravty s draingd info the drainage laper 1 and R
the prachitalion of phosphales js purmped nlo 8 soparate containgr & The sollds from the
suspansion 4 become part of the reactive orgaric laver & The humoation basin 10 oan be fully

o partindly covarsd with a roof' &

Flg. 2 schamatically shows the flow of Ihe suspension 4 o the sgussus solution through the
Sarnification basin 10 and the containes & The suspsnsion 4 in s untreated siate is browght
o e humificelion baslny WL Qulionaily, 10 sthancs iy de-wilsring, polymars 18 may be
stided. The agueous scition § filtsred off by msans of & pump 12 18 pumpsd inte the contaings
B, whars magnesium aovnoniun phosphate 20 s pregipitated by adding magnesium, From the
sordainer 8, the phosphaie-free sgquetus solution 14 can be broughl intd & sewags eatment
plant 17, The squsows solution 8 i moniiorsd with 3 redox messwring probs 11, Shoud the
redox potential Tl below a guiding valus of 100 mV and thereforg an indiostion be pressnt ol a
predominanes of yndesived anserbic procesees iy the resetive arganio ayer & further feading
of the aquecus suspansion 4 can e stopped. In this way, the plants 3 can recover and the
of wwegan rises sgain snd stimulaley e horsase of sarobis processss. & phosphates
msaswing prabe 12 seaswes the phosphate concsniralion iy the drained aqusous solution § |
ke phogphaie concentrabion s below g desivad valug, the aGUSOLS SaiLtion 8 san be fod bagk
o the huwrmification basin 10 &8 & regwciate 18 inslesd of {0 the comaingr 8 oplionstly by
sivinkling 18 over the humiBicalion basin 100 Al or gadth aikall metsls 18 can be addsd o the
recyciale 18 o ingreass the pH value and oblain 8 composition of he sgusous solutian 8
favourable for the precipitation of magnesium smmaonium phosphats 30 The concentration of
phosphate i the agusous solulion & can lurthermors be controlied by the uss of the oot 8. With
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the roof, precipiation water or rainfall water HO ooy be Hockad for thickening the suspansion 4
brought inte the humdfication basin 10 o wersely, sn svaporstion of HO by soley haat be
inhibited.

Fig. 3 shows & humification basin 10 which s dividstd i sepavalady ousrated partlsl regiora 21
1 23 by soverg! sapanaisly conbroliable feading points § which here ave sy separately
controfiable fsading points B Three fesding poinis & neighbouring sach other defing & firgt
partial ragion 21 of the humification basin, whils two furthey neighbowing feading poinds §
supply & smsller second partial reglon 32 of the humdficetion basin A smisliest, third pavtig
reginn S8 of the humilication basin is defined by the sicth fseding point & Though the agusous
aschafion § is centrally degined from the humiflcation basin 10, when oniy ong of the parli
regions 31 10 33 is wsed, o can be covaialed with this partial region. In this way, Soms aguasus
sotution § can be purposely fad o the condainer 8 for the precipitation of phosphates whan #
griginates from the feading of & padtial region 31 {0 33 In which the plants 3 wre currently dving
and therafors selting fres phosphates bound during thelr growth o the agueous soltion & i a

soncentratad fonm.
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Bhdnds sailind snyagoek sdvilaszidsérs valaming fosafitolnak
vizes srustpannidkbo! vale vissranyerdésdrs

T R o o L T T
BADAILMY IGENYPOETOK

1. Blidrds fossfdloknak agy olvan sausspenzidhdl (4 vald vivszanyerssér,
amely sgy vizes oldatban () seildrd anyagokal tarkadmas,

« & foszfdtoknak & vizes oldatbian (8] vald kancentrdlsdval,

2

-3 seitdrd anyagoknak g vizes oldatid! {8) valdh slvalaszidssdval (8) és
-~ @ foszidtoknsk & vizes ohiatbdl (8) vald kivsapasival,

axzal pllamenys,
~ hogy & koncentralas & az elvalaszias magaban foglalis

 ogy lofolyd rélegnek (1) &s sgy realdiv szerves rilegnek {2} egy humuskap-

26 madencaban {101 vald elhalyasesdt,

- % seuszpsnzidnak () a hurmusskdpsd medencdbe {10} vald batdpldiasdt &

reakily szarves réleg (2) felelt,

« @ roaktiv szarves rilaghben (8) cldhatd formaban tlgihadd fosxfalok hanvae

danak, 8 fosziStarialmd szildrd anyagok bioldgisllag lebontasdval megvalish-

folt nivaldsdt,

-@ ragkiv srerves rélagbdl {3) sxdrmazd oldhatd fossfatoknsgk, 8 vizes oldattal

{8}, 2 lefolvd rétaghe (1) vald belemosdsdt,

« @ foszfathonoantracidnak a figvelésdt a lefolyd rdisg (1) tartomadnyabdl sadr

magd vizew oldatban (8 és

- 3 vives olidatnak () @ lefolyd rdtag (1) tartomanybd! vall ddseakos slvezaté-

aat s

~ ‘hogy a ndvell foszilaralomemal rendalkesd vizss oldat Wrfogatahazetissiban
taldthatd fosefdtoknak a Kicsapasst akkor keeditk ol amikor & Rszfdtkoncentnisie-
nak sy sidre meghatirozolt kiszthartékat sldriik.

2. Az 1 igdnypont szerind olfidrds, seesl jellomerve, hogy & humuseképzd
madanodnek (10} az alapialy) irdnydbs O8NS Zardse cseppmentas, 63 a humuse
kénzd medencaba {10} bolapldlt szusepenzidkad {4) kitossatk a ddigrssnak.

3. Ar aldzd igdnyponiok bismelviks szonintl eljdras, azesl jellomaeve, hogy
fuvellk & lefolyd réteg (1) részb8l sedrmaed vizes oldat {8 redox-potenaialiat.



4. A2 «ldz8 gdnypontok hérmelvie sorintl olidrds, sl jeliomerve, hogy
azt ar sleerclott vizes oldsiol (8), amelmsl o fossfallarialma ogy offrs msgadott
kliszobartal alall van, visseaverelik a humuszkeped medanodbe (100

B, A2 oloed igdnyponiol barmadyike szerintl olidrds, azeal llamesve, hogy &
humuszkapzd madencében (10) felpyill saildnd anvagok megkidinbdztethatd sagr
st foke sgymast kdvelden Dadiiitasrs kertil

8. Az &, igdnvpont srerint alards, seesl jollomseve, hogy o vizes oldeinak {§)
& lofolpd rédteg (1) rdgidiabdl vald sheretdse sl 2 vizes oldalol {8} a felgy(lt sailand
anyvagok agy régitiaban felduzzassiiuk,

T, Az aldzd ipénypontok birmelyke szarindl effdrds, azzal jellemenve, hogy s
ndvel foszidtianaima vizes oldatek (8) Wriogatathos magnéziumot adunk, azzal 8
colflal, hogy magndsisr-ammdniundossiat caapddiak ki

8. Az o628 igdnypontok bdrmelyike szerindl eljdrds, szeal jellomezvs, hogy a
roakiby szarvas rélaget (3) ndvényekka! beliltelitk.

B A8 ig}éﬁ}a‘m}ﬁ‘i syerintl elideds, arzsl jollomaeve, hogy o reakliv sserves
réteget (2) U2 ndvényekie! Gltetitk be.

10 A 8 vagy 8 dnypont sosrindl olidrds, axeal jellomares, hogy o reaitiv
srerves rélegst (2} Wrahasanosihatd forrdsek nyerdse végetl haszontvényekkel
{itedilk be

11 Az olded igdnyponiok bdnmelvike seerintl slidras, aesal jollomesve, hogy
# reakiiv sserves réteg (3} szamars egy kompossiot alkalimssunk,

T2, A olled igényponiok bimmelviie srerintl olifrds, azxal jellomesve, hogy

gszalekily mddon Hpldlivk bDe o vizes ssusspenadt (4) o humuszkdpzd madenes (18
azon kOnbOzS résrregidiba ($1.83), amelvelk 3 humuszképzd msdence {10 kiletje
déashen teroonek sadt,

13, &z o0 ényponiok bimelvike srernint olidrds, axzal jsllemaevs, hogy
a humuszkaped madancdt (10 melegibitk,

A meghstaimagolt:
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