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STANDARDS & PAGE 2 or 31

DI SPOSAL

1 | NTRODUCTI ON

Industrial effluents are divided into three categories:

NFAC,

7

-~ Solid effluents

NT C

NSE

- Liquid effluents

THIS EOCURENT MAY EE
G

(]
g - Gas effluents
u% Herein  wast ewat er ef f| uent specifications are
k! consi der ed.
’9-;.‘; Con-tamnants in wastewater to be removed by physical,
> chemical or biological neans {Means of treatnment in
25 which the application of physical forces predomnate
pgg known as unit operation, such as screening, mxing,
e sedimentation and so on. Mans of treatnment in which
g‘j the renmoval of contamnants bLrought by the addition of
L chemcals or by biological activity known as unit
iz processes. Precipitation, conbustion and biological
oo oxidation are exanples of unit processes). Uni t
£ operations and processes which should be commonly used
Yo in wastewater treatnent are listed in table 1.
B Maxi mum permssible concentration of contaminants in
51 effluents according to lranian Environnent
u-"; Qrgani zation's regulation listed in attachnent 1.
F‘-’g TABLE 1:UNIT OCPERATIONS, UNT PROCESSES, AND SYSTEMS FOR
;3 ] WASTEWATER  TREATMENT
A CONTAMINANT UINT OCPERATION, WNT PROCESS, R
5 TREATMENT SYSTEM

£

Suspended Solids Sedi nent ati on

IEVal STST

Screening  and  comminution
Filtration

Fl ot ati on

STCRED IN ANY RETR

Chem cal - pol yner addition

Ryl

L.

Coagul ation/ sedi nentation
Land treatnent systens

Q ANY THIRD PARTY, REPROD

THIS DICUMENT IS THE FREPERTY TF NP.L. IT IS CONFIDENTIAL AND ALL RIGHTS

LISCLESED

., ;, bocuments—

Document Sharing Hub

Full document details: NPCS ES-PR-02 1993


http://www.avadocuments.com/doc/npcs-es-pr-02-1993
http://www.avadocuments.com/doc/npcs-es-pr-02-1993

WASTE TREATMENT | NPCS~ ES—PR ~02
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STANDARDS & PAGE 3 oF 31
DISPOSAL
TABLE 1:(CONTINUED)
CONTAMINANT UNT OPERATION, UNT PROCESS R
o TREATMENT  SYSTEM
‘r—‘]'% Biodegradable Activated-sludge variations
& organics Fixed-film  trickling filters
ZE Fi xed-film rotating bi ol ogi cal
= contactors
;;f Lagoon and oxidation pond
it variations
Tt
. Internmittent sand filtration
ot Land treatnment  systens
51
L3 Physi cal -chem cal systens
o g . .
e Pathogens Chl orination
e Hypochlorination
& Ozonation
EE/ Land treatment systens
B>
S{ Nutricnts:
EE Ni trogen Suspended-growth nitrification
f;if;' and denitrification variations
o
Ejjg ! Fixed-film nitrification and
o f denitrification variations
EU j
sk Ammonia  stripping
iE; |
. ‘ lon exchange
é; Breakpoint chlorination
i
2e Land treatment  systens
g _
u Phosphorus Metal -salt addition
;L Line coagulation/sedimentation
b
B Bi ol ogi cal - chem cal phosphor us
I removal
g
a, 4f
;g% Land treatnent systems
1;5 Refractory Carbon adsorption
ok arganics
fe Tertiary ozonation
'F";} Land treatment systens
K G
A Doecuments —
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STANDARDS & PAGE 4 qp 31
 DISPOSAL
TABLE 1:{CONTINUED)
g
o CONTAMINANT UINT OCPERATION, WNT PROCESS, R
, O TREATMENT SYSTEM
Fi
18 Heavy netals Chemical precipitation
Al
i
§§ lon exchange
58 Land treatnment systens
i Dissolved lon exchange
zy inorganics
o 2 solids Reverse osnosis
=5
gg Tlectrodialysis
>y
Hy
E
B
g
f,z 2 PHYSICAL  UNT  CPERATIONS
i
wdi| 2 DRYI NG
l’sm
EZZ Drying shall be done under the follow ng nethods.
%
afl2.1.1 Flash Drying
gy
-i; Sludge shall be pulverized in a cage mll or by an
e atomzed suspension technique in the presence of hot
r’f; gases. The equipnment should be designed so that the
fiy particles remain in contact with the turbulent hot
wi gases long enough to acconplish mass transfer of
'”"5"5 moi sture from sludge to the gases.
]
#glc.1.2 Rotary Drvers
.:f In rotary dryers the material being dried shall Dbe in
il contact wth hot gases, or hot gases shall be separated
@& from the drying material by steel shells or hottest
o gases shall surround a central shell containing the
’Mf mat erial .
i
@2
§§ NAasiimmasade
L LUGUITICIIG
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OF 31
PISPOSAL I
2.4 ELUTRIATION
The operation shall consist of' intinately mixing a

g solid, or a solid-liquid mixture, Wth a liquid for the
wX purpose of transferring certain conponent to the
. l'iquid.
4l 2.3 FLOCCULATI ON

£

After adding chenmcals to a chemcal precipitation

S EOTURSHT HAY
i CO

=
¢ system, stirring or agitation should be performed to
T increase flocculation. Focculation should pronmote by
53 gentle stirring with slow noving paddles. Agitation
‘c;; should be carefully controlled so that the fioc
5 particles will be of suitable size and wll settle
5 readily.
i
aoll 2.4 FLOTATION
[’9 In flotation unit operation, separation should be
5y brought about by introducing fine gas (usually air)
oy bubbles into liquid phase. To remove suspended natter
oy and to concentrate biological sludges, flotation should
Y be used. Ohce the particles have been flatted to the
& surface, they should be collected by a skinmng
2 operation.
W Chemcals shall be used to aid the flotation process.
£ I norganic chemcals, such as the alumnum and ferric
Z salts and activated silica, shall be used to bind the
F particulate nmatter together.
- Air  bubbles should be added or caused to form in one of
& the following nethods:

E

2.4.1 Air Flotation

Ar bubbles should be formed by introducing the gas

phase directly into the liquid phase through a
revolving inpeller or through diffusers.

HAL IT IS CONFIDENTIAL AND AL RIGHTS RESERVED, TO TH:
ETRIEVAL SYST

b
f; 2.4.2 Dissolved Air Flotation
]
@ Air shall be dissolved in the wastewater under a
3 pressure of several atnospheres, followed by release of
f.j the pressure to the atmospheric level. In snall
| pressure systens, pressurizing shall be furnished by
g means of a punp to 2.5 to 3.5 (kg/cm®)g wth conpressed
5 aradded at the punp suction. In the larger units,
£y a portion of the effluent (15 to 120 percent) shall be
g recycled, pressurized, and semsaturated with air.
uB | 2.4.3 Vacuum _Flotation
ni : . : .
b Wastewater shall be saturated With air either directly
o in an aeration tank or by permtting air to enter on
By the suction side of a sewage punp.
ER Docuiumanitc
| =AY A A I B RA"Z B AT
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The wunit shall consist of a covered cylindrical tank in
which a partial vacuum i S maintained. The tank shall be
equipped wth scum and sludge- renoval nechanisns.
Auxiliary equipment shall be an aeration tank for
saturating the wastewater with air, a short-period

NP2

ot

e detention tank for renoval of Jlarge air bubbles, vacuum
;;E punps, and sludge and scum punps.

2% 2.5 SCREENI NG

95

f—ﬂ-; Suspended particles greater than 6 mm should be removed
5 by screening. A screen should have openings of uniform
N size of any shape. The screening element shoul d consi st
o of parallel bars, rods or wres, wre nesh, grating

%E or perforated plate. Coarse screens should have

& i openings of 6 nm or more. Fine screens should have

=5 openings of less than 6 mm

HOLE
i3

g 2.6 SEDI NENTATI ON
Yy
" The separation of suspended particles heavier than
o water by gravitational settling shall be wused for grit
he removal , particulate-nmatter renoval in +the prinmary
5 settling basin, biological-floe renoval in the
5 activated-sludge settling  basin, chemcal -floe  renoval
N when the chenmical coagulation process is used, and for
=i solid concentration in sludge thickeners.
E:.%: In the design of sedinentation basins, due
@m consideration should be given to production of both a
u-jé clarified effluent and a concentrated sludge.
’,:,_5 2.7 MIXING
@ Chemicals should m x with sludge before vacuum
;.Jﬁ filtration. Liquid nmxing can be carried out in the
2F following ways:
f; - In hydraulic lunps in open channels
R
g% - In venturi flumes
By . .
“ - In pipe lines
B
45, - In punps

i - In vessels wth the aid of nechanical neans.

% 2.8 VACUUM FI LTRATI ON

By vacuum filtration, water content should be reduced
so that the proportion of solids increases from 5 to 10
percent to about 30 percent. Vacuum filtration shall be
acconplished on cylindrical drum filters.

These druns shall have a fiiter nedium which may be a
cloth of natural or synthetic fibers, «coil springs, or |

a wire-mesh fabric. -~ !
Doctirents
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STANDARDS & PAGE 7 oF 31
DISPOSAL
3 CGEMCAL  UNT  CPERATIONS
: 3.1 ACTI VATED CARBON
:,:E Qganic conpounds that cause odor in water should
ol be removed by activated carbon.
¢ Size of active carbon can be classified as powdered and
0 ranular., The dianeter of powdered carbon should be
= ess than ZOO mesh. The dianeter of granular carbon
‘;_‘. should be greater than 0.1 mm

3.2 CHEM CAL  PRECI Pl TATI ON

MEANS WITHOUT THE FRIOR WRITTEN CONSE

physi cal agents, nechanical neans, and radiation.

%
. Qear effluent should be obtained by chem cal
% precipitation., From 80 to 90 percent of total suspended
& matter, 50 to 55 percent of the total organic matter,
u and 80 to 90 percent of the bacteria should be renoved
g by chemcal precipitation.
:r The nost common chemcals are listed in table 3.1 .
& TABLE 3.1
-
2 [ CHEM CAL FORMULA
o 1
E,‘_‘ " Al um A2 (S0s)3. 18H20
W Ferrous sulfate  (copperas) FeS0s4 . THzO
;:f Lime Ca{QOH )2
B Sulfuric acid H2 S04
W Sul fur di oxi de s02
- Ferric chloride FeCls
L G , Ferric sulfate Fez (SO4 )3
o L
R
Tl 33 DI SI NFECTI ON
;::3 When all of the disease-causing organism are not
_t,ix' destroyed during the process, disinfection should be
ek used.
jé In  wastewater treatment, disinfection should be
L@ acconpl i shed through the use of : chemcal agents,
5_%4

3.3.1 Chem cal Agents

PROD

Chemcal agents that should be wused as disinfectant

include: alcohols, iodine, chlorine and its conpounds,
bromne, ozone, dyes, soaps and synthetic detergents,
gquaternary amonium conpounds, hydrogen peroxide and
various alkalis and acids.

Characteristics of an ideal chemcal disinfectant s
shown in table 3.2
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DISPOSAL

]
|
1

TABLE 3.2: CHARACTERISTICS or AN IDEAL CHEM CAL

REMARKS

. DI SI NFECTANT
E

;E CHARACTERI STI C

'g“]t;.; Toxicity t0o micro-

Q; or gani sm

5 Solubility

b Stability

R ANY PAR

H CR ANY MDANS WITHOUT THE PRIOR WRITY

Nontoxic -to higher
forms of life

et

Honogenei ty

HEITHER THE WHOLE

R

Interaction wth
extraneous materi al

"Toxicity at room
tenperature

TO THZ GWNET

PRODUTER, STCRED IN ANY RETRIZEWVAL SYSTEM LR TRANSHITTED [M ANY FG

Penetration

RICATS REZERWVED,

Noncorrosive and
nonst ai ni ng

1

Deodorizing ability

THTIAL AND AL

Det ergent capacity

CTirInse

-
>

Avail ability

Should have a broad spectrum
of activity of high dilution:

Mist be soluble in water or
cell tissue

Loss of germcidal action on
standing should be |ow

Should be toxic to organisns
and nontoxic to nman and other
ani mal s

Solution nmust be wuniform in
conposition

Should not be absorbed by
organic  matter

Should be effective in
environnental tenperature
range

Should have the capacity to
penetrate  through  surfaces

Should not disfigure netals
or stain clothing

Should deodorize while
di sinfecting

Should have cleansing action
to inprove effectiveness of
di si nf ect ant

Should be available in large
quantities and reasonably
priced

HI PROFERTY LF NBLL IT I
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NISPOSAL :
B Mechani cal Means
Typical renmoval  efficiencies for various treatnent
¢ processes are listed in table 3.3
:L TABLE 3.3: REMOVAL CR DESTRUICTION COF BACTERA BY
25 DI FFERENT TREATMENT PROCESSES
? PROCESS PERCENT  REMOVAL
34
3{ Coarse screens 0=5
= Fine screens 10-20
st Grit chanbers 10-25
e Plain sedinentation 25-T5H
iy Chemical precipitation 40-80
Zt Trickling filters 90-95
o Activated sludge 90-98
Heg Chlorination of treated sewage 98-99
;
iz
£E1 14 BIOLOGICAL UNT OPERATIONS
g
92 In biological treatnent of waste wa-ter the objectives
e shall be coagulated and renove the nonsettleable
F i colloidal and stabilize the organic matter.
gy For industrial waste water, the objective shall be
f,% removed or reduce the concentration of organic and
A i norgani c conpounds. Because many of these conpounds
Yo are toxic to mcroorganisns, pretreatnent nmay be
W .
g required. _ o _
b The sanitary engineer should be famliar wth the
W@ charactristics of the following nicroorganisns
1 because of their importance in biological treatnent
¥ processes: _
37 Bacteria, fungi, algae, protozoa, rotifers, CcCrusta-
2, ceans and viruses. General classification of m cr o-
5 organisnms by sources of energy and Carbon is shown
;“Ji in table 4.1
g
at TABLE 4.1: CGENERAL  CLASSIFICATION OF M CROCRGAN SMs
B BY SOURCES CF ENERGY AND CARBON
4z . )
E3S Classification Ener gy Carbon
30 source source
5 Aut ot r ophi c: .
W Phot osynt heti c Li ght €02
I{g Chenosynt heti c I norgani ¢ oxidation- CO2
e reduction reaction
~% Heterotrophic Organic oxidation- Organic
G2 reduction reaction
FiR Poctments——
| ™A A2 ]|
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