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ABSTRACT

Background and Aim: Due to the high pollutant load of paper mill effluent and
in order to decrease contaminants, effluent should be treated before being
discharged into the environment.

Materials and methods: After collecting the samples of paper mill effluent in
Babol city, the high levels of COD and TSS were found. Therefore, the polymeric
coagulants, such as iron sulfate, ferric chloride, polyaluminum chloride, and
alum were employed, as well as the anionic and cationic polyacrylamide
flocculants.

Results: Ferrous sulfate, ferric chloride, aluminum polychloride, and alum at
their optimum pH removed 12%, 13.5%, 15%, and 23% of the effluent COD,
respectively; as well as 45.5%, 47%, 49%, and 52% of TSS. Then, by examining
the coagulants concentration effect, alum with an optimal concentration of 1
g/l removed 23.7% COD and 56.4% TSS. Moreover, the effects of anionic and
cationic polymeric coagulants were studied. Considering the results, using an
anionic coagulant at a concentration of 0.004 g/l in the combination with the
optimal amount of alum resulted in eliminating 48.6 % COD and 69.6 % TSS.
Conclusion: Based on the results, the coagulation and sedimentation methods
can be utilized to treat the effluent of paper mills. Furthermore, using an alum
coagulant and an anionic coagulant simultaneously improves the efficiency
of the coagulation and flocculation processes to remove the pollutants from
paper mill effluent.

Keywords: Chemical treatment, Coagulation and flocculation, Pulp and paper
industry, Polymeric materials, COD, TSS.

P Citation: Seify A, Peyravi M, Ahmadi H, Esfahanian M. The Evaluation of the
Performance of Polymeric Coagulants and Flocculants on the Characteristics
of Paper Mill Effluent. Iranian Journal of Research in Environmental Health.
Winter 2022; 7(4): 343-353.



6)‘“4‘8 e S )U Ulug Cﬁgégs »S )Aglg )l..m.::d 9 RS AV-PSPR) [0 ”SFIS Wy

(Ulwag Caadad 33 (6 )ﬁglg O MARA0 )538)

o..L..S.,

sgbiie 4y 5 A2 Sladlols Sl ord sy Sl (SN L 0392 Wb & azgs b iSsa 5 4o
s 2iilss ey hszms 4 3909 Sl Gy Jeole Dy 0gal oy bme 45 ol 5l 6,055l
Sy Sponhy Sleaisd g sniSainie slge Sl esliel L3l g SBaa b usls addlas il
i pll iludels” alsls Ol

0ol st 9 b Olisged 1o 3T 5 sz AT Ol Sl (6,05 a5505 5l ans oty 9 dlge
5 (TSS) Glas Slaals JS 5 (COD) olionis alys 03T Olao 5 (AL oolia 0T S 5 (o5
Slagu 15l (6 50udy 2305 MEre Slge il eslawl b (gilwaisd g slaxl J...J)B Aol s b (olwlid ol
ol STl sl saiisiians S8 g slwazsd slgs 5 poll 5 LIS portiagllly (0,89, 05" ol
w8)8 5,8 mnyyr 3990 TSS 9 COD ,oslie L3> (sl (i9wslS 5 (gl

Bl & yoie a3 395 i PH 3 poll 5 LIS pgiagll Ll 130,157 pal ligas -aaiily
O 2505 TSS 51 Z0Y 5 Z¥8 JFY LFO/O (paizmon 5 ol COD I AYY 5 210 ZAF/0 JNY
SV Gl orga 2 1 )5 ) alge e b pgll waiisiiens Slge lile ,5b g b
95l 9 (el (reads Slaoais” sdee Sl esliwl 58U uixes .0l TSS 5l 205/ 9 COD
s 2 8 /o F e b g saiiShanie oS uolo glts 4 4295 L 8F L5yt 290
A% TSS 51 753/% 9 COD Hl ZFA/5 o> o ra,JI gy wbale ol ,eaay

3,5 o3l GHlwIels” S Ol aniums jokiinds iiods 9 slamsl sl 5l Olgs oo 545 Aomuis
il s Olosod goty (gl saiiSaiaie KaS g poll saiiS sinio o3la I eslitl (rizen
g sa Slwdels bl Ol )3 39290 laoadl Bl )y Glwasd g slawl 21,8 Lasil

COD.TSS w5 asls slya ildels BlslS liasds duhuas silwaisd o slansl Laojly suls

6)4..:13’ Slwdisd g cauSiiazie .)I’A ).”Jﬁb P olsleanl PSR T v ra (sham -sbzwl 4
o gy aoliliad (s cuiS sy Spanly 0iSain ,30) (GHlwiels W)l Clay cuisS
YOV-YEY ((FIV o Olins) . oo ity

e L2 puke

@33y 22y Olyas mign 09,5 (S5 (gl

bl eomany eallad ST o825

[PAVES [P

S8l cmag; woly Olpes (qutign 05,5 ololal

(U smy53) 0l 23 eVl 5157

1 i, ey
ha.ahmadi56@yahoo.com

S9y He2ne

o B (and gedige suSadls Lzl

Ol obaisle (Lol Siloediss

Olsilgavl 5,40

S s el woly (et smige 30,8

b el ¢ aVL

1oo0/0% /P :c;él,u;a._uti

1E00/09/P 0 iyl pmdy o)l

gy o allia g5

YFF

ij.r)L@?ZJunrﬁhb‘ga/kﬁmwb.@JD iy 51 dalilad

\feo



-
-
>4

el Sy 5oy Skt 5 0atiS Winie 3lga 3B sy / 515 5 inns Lo e

JS\J J‘}A JiL"" 9 ok}JJ Ceg C)\JS c(L..')L:‘_)l; u:.;u M“yb 9 4:‘]3‘
LS5 a5 3l 86 eads Ol Ky il e S
5 oS stz Jst (Ko agel alesan Joli T
oS S e by S Wl i ) Jols N panme
5o e s esdiee ads ledi sl dsb
a.,\:.gga.ﬂ J."LL’L’IA Jo.:.l;g}-:g 5-1’[ cO.:.J\i:.J (Q) Ll r}l}.n d.&.‘,
_U"JS SVlas) L’ Olﬁjjﬂ J:.J ‘s)bh& 6\.&.&7‘3 )‘ ny A.ingsﬁ
(\‘ ) Gl s th.&.'f @3‘3 OJJS
)\jn [Evpe J..JJB ‘519 BY 4(5..\.:..‘)3 g_)\.ﬁ..i 8yl (5‘»).4_3 &J
Sl Dhas lsea S ssdie JSA (glsleon
slizal (29,5 b,z 3 s52se S LSS rt-a-:***‘vc-&
QT &J c.x..ilg geovew ULM.:“ BE CJL,.:\SJS‘ L)'»’\ Q‘}:.A Az, "-9‘:'6'0
Sladllan 3o sl m 3 0T s S 0l oS 5 o
LsLMJL}JlS ;.)L...g BE G‘JL" QU}.M Cﬁ‘ S99 c4.‘.‘.§_,§ Oy g0
SSTO) 35,8 on T s o Lolsn sl s 1218 w5
Y™ Ja:.m 5)‘3 G.aL& dbnl r.:....«.:..: = O u\....;“ ui‘
S LS:)..A C)\_{J‘ .,\.;‘}.?LSA J’:J rS )L:-Mﬂf 6{&% BLl (5:’
ol Gl sas wdss sl (1Y) w8 sboul sy Slsgse
e o ol Liges  Linio slacloaiar s
9 gsi'..j}"}:'f 4.3.5..4.? r.:.......:...a 44.:.]}‘ j\...ad&b c«:..b‘ LS;:':;';G
.)\}A E) d‘l“ J.AL" :“5.» i J)JG..AM 4.,\.:..3{.'"5» 4.:»};\3 )L...ud\))
Jols Ol ias (gl cpimad 2358 o ias Jyloe T
3 tlror 5 S wuld iy SRR 5 sp LIS
ol ¢ usSan ol 5 ¢ypamilyzlidl ) sloas] b S5 ralas
b oodr by Sl s Gy o s8LS5bs,S (s
Sslgws antas (VFNY) 558 oo slizal Jld oS LS
orimad 5 simio sboley SVl L el ikt
J\J§ ablﬁ.w‘ S8R bbjé‘.“f J}LQ J.Cls &_)Lwﬁ B u:.ﬁ:.l %«uﬁ
&) J.:\? BL 4.?_;.?‘ Giﬁ}-‘j:'f 4::..5..4.? J“ bJLé.:.u‘ .(\V) '>J:§L5A
coso Wl () G WS s 5leisls sl)S Ol

Ao o
&yl Sy 185 4 5y GO Cnar T Sl
gl Sl ) G @l ek Ui 5 ks slasls
el 5033,8 O 5 en (S sla Soll sloul Gl 3yms0
Osee Sl (e 0330y (SW5 3 Goad Jseare K 32S
5 peken YA 51 G € YN0 Jl s B e
LU sl & gy e wigy ol 45 &S 550 SUaDl  sipes,
36 358 o solizal 1S Cale gy 5555058 g s, (V)
b 5 tlear (Sl sl iy & Ol e o Lol gl
2 ilS sl s Ol Grae olsee (¥) 5,8 L2l
e i g0 45138 eipn 5 it s RS 5 L
s3ax o ol 53 O Gran Ol bugta jybay S a
oo S sl g Uy 5 o il 5o oIS Foee b Yoo
anld il gloiie s Vb (Sosll JL L Oley w5«
YR 28 s il S S gy ol 5l s
o sl 51(1V) s o oSt 1y i M 5 5Ll
Olsn (s3lwitlS a8 Clay 55 35290 (sla SaVT
Yyers <)’ (COD) stleasd (Bl305amS) Olian 0350 YU &
2L i atvan 5 (18bon S22 oS e Ve Sl i
Sl (1) 58 Ll ol s 35250 T(TSS) Glae s> JS
aohas o slge 5l s sl 5 (63,00 B jshiied sad adys
sshtet & 58UsS Gla g5l yiSS o 5l nsd e c3LSL
e ¢ Olsin opdge slinl giais ool dias
stleond slimil () 528,280 (0) (2lionin, xS (F) i
3,5 5Ll (A) s 5 (Y) el sasl 5 (5)

ot s 328 5 s GBlS 3 L3 claoaT
5 LS gilaad aloa (sl anld 5l gl silS
SlanysS 5 Sl )5S 51 36 (SO, 5S0,) ilyw sloasnS]

Al y3 0l .\.:J}.T U"J wle .A.AL> ..\Sb .)\jA Opegead 9 6;‘.9\9_,\.7

1. Chemical Oxygen Demand
2. Total Dissolved Solid
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1. Sulfuric acid
2. Sodium hydroxide
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