Filter-Anthrazit N
... is rainly used in multi-layer fillvation for
remaving iron and manganese

fine filtration
e.g. after softening or rapid decarbanizalion

removal of suspended solids and turbidity

e.g. for the removal of microscopically small algae
from reservoir water in the course of drinking-water
treatment

e.q. for decreasing the phosphate loading of
eutrophicated waters through flocculation-filtration
processes

e.g. for protecting activated carbon filters,
ion exchangers and reverse osmosis plants

e.g.for advanced waste water treatment
in wet- or dry-bed filters.

Filter-Anthrazit N can also be used as the sole
material in a filter when the water quality requirements e.g.
for preparing boiler water free of 5i0, must be fulfilled.

Filter-Anthrazit N also simplifies the regeneration
of activated carbon filters when included as a supportive
layer.

Filter-Anthrazit N

Chemical analysis

carbon
moisture

ash

volatile matter

about 80 %
about 1 %
about 35%
about 55%

Characteristics

bulk density

" density

grain porosity
hardness

about 730 kg/m?
about 1.45 g/cm?
<10%
about 4 Mohs
32° Hardgrove

Standard grain sizes

Grain Size

06 -16mm
1.4-25mm
20=-40mm
35-70mm

Other ranges of grain size can be supplied in accordance

with individual reguests.
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Filter-Anthrazit N

18 natural, arushed, pure-anihragila,

Anthracite 15 & form of carbon which aross Inliowing &
senas of melamarghic changes.of plant malanal:

wond — peat - llamle - casl = anthestile,

This nard. angular, shiny-black matarial has & chip-lke
appedranca and s sievad inlo narmaw ranges af gram sizes
for use a3 g filer materal Flller-Anthrazit M is mainly
empiayed in multi-Eyer fitralion (&g Fillsr-Anthrazit i
above filter sand) but s uge as e sole Hiker materal

can also be ol advanlage;

Filtee-Anthitasit W in rapid gravity and pressoee il
serves (o filier waler containing suspended solids and
turbadiy Inthe filds of dinking-waler, procsss waler
and wastewaler regtmenl || s alsa uzed In ihe waler
purification procass lor swimming pools

Filtar-Anihrazit N promotes

@ &0 improvement in (e fitrationafigizncy

® 1 cacreasa in the uncerainty of fiter bradkihroughe
@ 8 saving of washwalor

@ an increase in ik filation valozily

@ a lenglhering of Ihe filter run

MeEural anthiracile & specified as a fiter malesial in

numerous stancards

1, DN 2000 (4.9.4.2)

2. DIk 19805 {4.2.8)

3. DVGWY-Arpeisiiitien (lechnical pamphials;)
W20 {4 1.3) and W BT (4.2)

4, DN 19643 {7.2.2.2)

5. CNOFM T 5216 (2313

6 CNORM M B220(6.2)

T, ANSIAAWWA B100 -B3 {2.3)

Filter-Anthrazit N iratutably Tulfills fhe sequirsments in
&31 (1) of the Garman Food and Feod Utensils Act of

15, (e 1978 [BGET 1,797, Mo, 85, p.1945) which apesilias
tha harmlsesness la humen heafih This hes bean
corilirmed wilh horough sxaminatons conductsd by tha
Institute for Hygwane, Getsankirchen in 1980 s 1907

Material data
Blulk volume 13T mad
Biulk density . 730 kg dma
Diensily ¢ 145 kgddm?
Grain porasily <70 %
Hardness C.4 Mahs
€ A2° Hardgrove Inclex
Altrition loss cD25%

with dust formation +005%

Atiritien logs is delarmingd with BIG Ml of subsize pardicie-
Irész, wialted matarial in water after blcwing air through

al 7Em/h far 20 h. The podion al paricles smaller than

0. mm s classified a3 dust.

Standard grain sizes

typE qrain size elactive Bize unilormity
FaTIN ty coeticient

L=ty g

1 d.8-16mm G.8.-1.0 mimn % 14

? 1.4 = 2&5mm 1.5 - 1.6 mam = 4

] 201 = & &6 =27 min g 14

i 35 =7.0mm <4 0 mr < 15

Tha porien ol ovar- and unoersize particios g n

each case less thar 5% in acsordanca with the Garman
standard DIN 19823 "Filter Sands and Filter Gravess for
Waler Purification Filters”

Filter-Antnrazic N wilh 1he gram sze rangeof 3.5 - 70 mm
iz normelly usad a8 & sUpPROtive layer in mono-msdium
arithracde Hitars:

Fig. 1. Grading curves of Filter-Anthrazit M
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Combinations of media and grain sizes

lor dusal-media liers are recomrmendad on the
draunds of invesiigations by sevaral resaarch institules
and gxparenad gained from existing unilg

Filter rmatarial Graim grade combinations
I 1l i

Fifipr-

AnihiEei N 08=-1.8mm |14 =25 mm| Z0-40mm

Filtef sand 04 -08 . |37 - 128mm | L.0-20mm
nltermalivedy
1.0 = 1.8 mm,
LE=22mm

Supppriiapera®| 10 -20 mm | 20 -215mm | 315 - ESmi

dorsialed liter. 20 -315mmy| (31556 mmj | B8 - S0mm)

sandl gravel 215-56 mm | &6 -80 mm | B0 -120mm

"Nl hecassary of reduined depending on the sonslruction al the
Hitar et sarl ihewidlBal e filler nozsles

Crapth o tres Hltersand (ayer &t wast 300 mm,
Depin of tha individual supportive leyers abawl 150 mm
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The depth of the fiter matertal in monc- o dual-media
liters iz dependant on tha fitration velacily, [he physical
and chamical compasition ol the waler o be lrealod

ang the purnpcda of the trestimeant.

In arder to achieve an optimally funclioning firaton
process, the depth o the filtar layer should nol ba less than
[ Tl gwana recommendalions:

& maono-madium filfgr
[only Fillar-Anthrazlt )

& mulli-rmediz filkers Al least 00 mm
[Fillar-Anthrazil M ag Ihe upper layer)

&l least 500 mm

The depin of each filter medium for the comblration |
and il used for the fitration of swimming pool walsr is
Qiven in iha German standasd DIN 18643, tahie 5:

Fittar rratarial rapid graviiy fillera . | pressure fiilems
Fitar-Arifragza N al legs 400 mm 21 [eaEs 600 mm
Fier gand at leaat G0 mm at leadl GO0 mm
Tne filtration velocity can ba

® 3 = 15m/h inEpid gravily e
@10 — 30mih  Inpressure fltars
® up s Slmdh Inspecial cases
[, Tor swimming poot walar
and whiripoods)

due fd the hydaulics of dach systum.

It'le depandent on the condition of the raw waler, the
guality of ihe fillsale requirad, the com postian of the Filler
bed and eaonomics! aapeats. Tha walsr flow at the

fnlet Lo the titer must not disturb the fitker material kayer!

Tho pressure loss of @ cloan filler Byer is dependan an
the filtraflon walocity, the grain size and deplh of tha filler
medluem and the water lemperaiura. The pressire

Iess [nereases wilh Increaging |nading | &t s propomonal
fothe bial amount of matter retained in tha s
Backwashing removes the substances relained by e
filter and the pressure loga (n the clean liter iz rastored

Iex i oneginal value. The pressurg loss 4 p inoa 1 m layer
of cliean Filter-Anthrazil N in relation to the ilfration

fale 5 shonwn 1or ihe differant grain size mnges in ligure 2,

Thie units [mbardm] and [em water columnim] s vary
Elmilar and are reqanded as baing acjual
{1mbar =1 0187 cm H;0)

The preszsure 085 4l lempeaturegs other than 2040
can ba calculated with & cormection fastar derved from the
emperoture depandent viscosily of the water:

o= d Py (2090 < I (Value for f, can be tlaken iom
the table “oorrection lactars™)

Tne filter wash serves the purposs ol sleaning 1he fillss
matanal gnd restorng e ful sfliciency

The backwashirg of muli-medsa fiers showld ba
partonmed in such 8 way hat 8t the end of the pracess hs
diffarent filer media in ascordance wilh their grain slzae
and dansity lie &2 separate, consecutive; Uniferm layors
In pedir to-achisve this, | can e of advarnitags toaiowly
ahut off the wash water 2upply,

An "adequale” backwash valocily or ludization velocity
v} I8 considerad |o be the water velocly which ests and
faalde the whals filler bad in motion and which causes tha
indtividual paricles ol filter material to rub against each
othar Tha matter filtered from tha waler intha course af
lillrstion becomes detached fram the iler maleral and

Iz washad aut of tha fluidizad fillar bad. From the course of
g pressute lossin reiation 10 the backwash velacity,

¥ can be determined as the paint of interceation af the
inereans in pressune kss and the maxmum gressure
foss. Tha Hukdization veiooily v | neaded ora grain dizmeatar

Fig. 2: Pressure loss (4
versus filiration rlzrt}a (wg)
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o, £an alao be calculsted dor Filker-Anthrazit M (H.- B, Mall,
awi = wasserfabwasser 121 (19080} P18 H-G Mall, Bbr 31
{1860) p 519

50

u_.l.f' EEA ; ]
vl [ d_) + 1830 d, - s
dy =075+ 054 U-048")  dig

A redationehip betwean washwater veldorty and grain dze
has bean described by Kawamuna [Joumal AWWA 67
{1275} p B53) wilh which it is posaible 10 determing 1he
wilier backwash rale for masirmum seouring in anthradite
filtera:

'.',!,—'F!E' UM-

Optimal sheaning is cbiained when a 30 % expanskan of
the fifer bed i= achieved during Backwashing. Alraady 25%
esipansion of the fillar bed aflows B3 % of the pasaibls
shiar force fo be sffective, [H-G Mall, Prac. 41k Warlg
Filtratan Congregs, | (1988} p. A7),

d [mm]
¥e [Mih]

This backwash velodity raguimd o affez g 25 % iler bed
expangion 2l 20°C with Filter-Anihrazit N ol known
gain sige can b caldlated with 1he goad anproximation
farmuia,

v BB d 438 (V- 1)

By ruie of thurnira doukling of the llukdizalion velociy i
aulficien! 10 give a 25% liker bed expansion,

Ir e falicwing tebis the order of magniude of the
qifferanl backwash velooities al 20°C are shawn by 4

The backwash valooily al othiér lempemEiunes can be
approximaiely calulated when only The [emperaiurs
dependent viscosity of the water is teken into acsount:

Vo =V [B0°C 0 8, Valua for t, can be takar fram
the lebke “goreciion facios")

Correction factors
for Ihe backwash valocity v, and the pressurs 1oss dp
al pihe! lemparatures than 2070,

TG |6 (4] 15 20 25 3. a5 4 45
Is 087 Gf2 D65 1 .04 108 112 115 118
ta 16828 130 194 1 0Bg OB0 072 068 060

In practica, 8 fter bed expanaion of 20% during washing
& desirable in newear lilration plante.

Thig method of backwashing with high washwatsr veinmily
15 partioulary eftectiva lor cleaning tha filrer malerial

Im =pie of tha high washwater how rate compared wilh
usual baskwashing lechnigues, less Backwash waler

ia required becauss of the shorer duralion of ihe backwieh-
oy,

The walies for Ihe backwash mies given in the falkorwirg

lable are applicabla 8t 20°C and should be corractad far
olher temperatuies

Practical values for the backwash rate

caloulaltaon of the grain drarmeter {d,] Bnd backwash miss | hpe fhain £ize range packwash rato
with dedinite values for the eflecthe size (dy) and the ] BE-165mm 5 - 4fimih
unifarmily cogflicient ! 2 1.4 = 25 i 55— BOmih
3 2L = a0 mm 85 - 85 mnh
= 8] a, v vl e i 35 -7.0mm 130 <140 msh
[rrm] lmm] [msh] fmerng [mih]
a4 14 1.15 16 Ak 3 The backwash rate must always be high ancugh 1o
ég 14 %gﬂ? 36 % E'; remove all i accumulated matsr from the filter mediuem,
4 14 3g 5B 1 ! in which case the deasily and sire of thess subatances
2H 14 485 78 14 185 | are'of prime imcodanea.
Fig.4. Filter bed expansion (.h) of clean Filter-Anthrazit N versus backwash rate (v}
graln she renge  grain aie rmnge grain sizn mngs grisin size range
QG- 16 mm 1.4 = 25 mm| 2.0 =480 mm d5=-70mm
/ *
. &
EQ
¥ F
y
1]
s
= /1
# a0
=
3
=
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g water lemngaraiure
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=]
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Backwash techniques

Backwashing with water only

This is often sufficient when loosely adhering accumulated
malter needs to be removed.

Backwash rate see lable “practical values”

Duration of backwash until the washwater effluent is
almost clear.

Backwashing with air and water

This is necessary when accumulated matter needs to

be removed which is firmly altached to the filter material
particles. Air scouring alone serves to break clumps

of filter material into individual particles. A simultanecus
water flow irnproves the cleaning effect.

Before air scouring is started, the water level in the filter
has to be lowered to just above the surface of the filter bed
in order {o avoid flushing away filler material,

Air and water (separately)

Air velocity: 60 - 30 m/h
Duration:  about1- 3 minutes

Following treatment, a period of about 2 minutes should
elapse 1o allow the air to dissipate from the filter bed before
backwashing with water is begun. During backwashing,
the water content of the filter should be replaced at least
once (backwash rate: see 1.ble “practical values”;
duration: until the effluent i.. almost clear). A long period,
of backwashing s of lesser impontance for the cleaning
effect. Beller results are-obtained by repealing the whole
backwash-cycle with air and water as described above.

Air and water (combined)

Air velocity: 60-90 m/h
Duration:  about 1-3 mmutes

Following 1- 2 minutes of air scouring with air only,
treatment is continued with air and water.

Backwash rate: 7- 20 m/h
Duration: about 3 - Sminutes

Therealter, water only is used (backwash rate: see lable
“practical values"; duration: until the effluent is almaost
clear) to fiush out the dislodged matler from the filter.

In the case of multi-media filters the different layers are
subsequently restratitied with about 15% higher
backwash rate.

Special points for the backwashing

Multi-media filters which have a freeboard only
designed to accomodate the bed expansion must not be
backwashed with air and water simultaneousiy!

When the height of the freeboard is 2m or more, combined
water- and air-scouring can be used. In this case
backwashing must be performed according to the manu-
facturer's specifications because the optimization of
backwash rate and duration is limited by the available head.

When the fillers are used for removing fiocs, it can be

of advanlage to backwash with water before air scouring
which removes a larger pan of the flocs from the surface

of the filter medium. This avoids a distribution of the dirt
particles in the filter bed during air scouring.

In the case ol the different layers of filter material
becoming very mixed together, e.g. due to combined air/
water backwashing, a restratification of the layers must

be carried out by backwashing only with waler at a velocity
15% higher than the usual recommended rates.

The height of the freeboard should have an additional
safety margin of at least 300 mm more than that expected
from the backwash technique and the filter bed expansion
{according to the DVGW technical pamphlet W 211 {3.2.2.1)).

Particularly with biologically assisted filtration processes,

a period of ripening or seeding of the filter with ripened
material may be necessary. Following such preparations,

it may be purposeful to check the backwash specificalicns
(backwash rate, duration...) and if necessary o optimize
Ihem. In the case of wastewater filtration, the required bed
expansion will often be achieved with lower backwash
rates than expected with fresh material.

An automated backwash program is desirable although
the possibility of being able to make corrections tor oplimal
running should not be disadvantageously elfected.

The delivery of Filler-Anthrazit N is done in

® 50| plastic bags
® 1.2t big bags (about 1.65 m?) or
® as bulk in silo lorries

Filler-Anthrazit N must be filled into the filler with water
or be submersed in water. It can also be pumped over
obslacles into the filter as a slurry in water through several
melers of pipe.

Subsize filter material which may arise during transport
into the filter can be removed by backwashing alone
or scraped off after backwashing.
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