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UTILIZATION OF SOME WATER-SOLUBLE POLYMERS AS FLOCCULANTS FOR 

TREATMENT OF SEWAGE CONTAINING OIL 
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Higher Institute 01’ rechno1og.v “t’rc,f..Llr. A. Ll:jtwov” 

8ulC) Bcwrgas, Bulgur ia 

ABSTRACT 

Laborator,y esper iment s acre c’on(:Iuc t ed in crrcler t 0 i rives t i g.8 t ~.a 

the possihilit ies of some aster-soluble polymers t1.1 tie useti 85 

t’locculant s l‘or- treatment o1’ oil col1taining water. l’he e1’fcy t lbi 

magnetic act iva,t ion 01’ the pul.yIwr’s i)II flocculat ion pr0c:esc ii:15 

stuclied. It was 1‘ouncl that pr-eliminar> magnetic act ivat ion ~1’ the 

polymers clecreases the t ime 1 or precipitat ~c.in or acceler;> tes the 

process 01’ flocculation which leads to inc-,reazing of ttlti l’itte c:~f 

pur ii icat ion 01’ sewer aat er and pr.rt e:? t s the em it-onmenr 

INTRODUCTION 

The act ivi t ies prevent ing pcillut ion 0 1. aater hni-e grear 

significance in viev.- Qt. t he cant empo,r-:~~~.v ,‘;-,,t es 01’ 1 nclus t i. i :3 i 

cleve 1 opmen t , The treatment ol Katei* -6-i th 1 Lucculant s 1s ol\e 01 r he 

most t’r-equent met hods for t rest ment IJf cuttrse1.v dispei,seci ;21i<l 

ccllloid impurities. One or t he aas s 1’0,’ increasing r hc 

eKr.ecti\-eness or‘ r‘locculat ion hy clecreasint: the retent ion time 01’ 

water in the rent t or’s is ut ilizntion 12 1 or:;:.+nlc 1: (.! ac: u 1 t-3 1, t ‘.4 

(I‘locculants) il.21 and ttleir pi-eiiminarily actii,at ior\ bq- maniietic 

treatment [sl. 

The aim ol‘ the present work is t 0 examine esprr iment al I y t ne 

possibilities l’or- utilizat.ion ot’ some aster-s01ulsle: polo-mers a5 

t‘locculant s t’or puri licat ion oi oil containing naste aster as nell 

as to cletermine the ef’tect of magnetic activation 01 the p0 1 ymer s 

on I’locculat ion process. 
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EXPERIMENTAL 

Sub j ei: t 

se?aage u3t er 

The main l’r’agment s of the ma.cromo I eculr 01’ the polymers awe: 

. . CH2-Cl-I-. . . . CH2-W-. . . . tJH2-‘3. . . I.‘H~-CH-. . . 
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. i:'$,-'H-. . . 
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1: = :.I 

LJ- t -c'H~-CH~-~J- i 
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:\a 

The iaborat or-h- esperlrnent s I’or iler eminat ion 01‘ I locr:ulut ion 

(-‘:Ipac 1 t .v Cl 1 the water-soluble polymers C?il - b4) aet.e i:onclucted 

using the ~ollcraing tri:hniqut-: 

Five beakers were filled with 1 1 CI~ the stud~ecl aster eacrh. 

Ien mlliliters 01‘ thi+ polymer uw’l’e :3.dilwl til the r’irsl i,+?:tker, 1.; 

ri11 to the sec:oncl, 21) ml f 0 the t ni r ci , 25 ml to tne I t.burt h anti 3t.f 

ml to the ritth. .Ar‘ter 3ilaing 01 the polymer, r he nii3:t urcs aerv 

agitatecl IGI- 1.5 min a-irh a l’att cat’ 30 revolutions per minute. rhe 

t ime neccessary 1.01. sedimentat ion ot. t he 1’ormed I loicu les ‘6 3 b 

measur~eci (Tables 3 anc~ 4). After thttt Water samples t’or :tnal.vsis 

u-ere tnken in orcler to Iinct out the clegree ot. purlr icat ion \-alue~ 

C! t c’k IL) , 0 i 1 , SUbpFlW?Cl sol ias b-e ,‘ e determined. The degree WRL; 

~alculutecl formula , 5 = liW(C1 - c’~)/C’~, a-here I_’ 
1 

is the value 

Ul’ the relevant characzterist ic in the (3hec.K sample; C’ -2 value 01 

the relevant characteristic in flocculated Eater. 
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TABLE 3 - Time for settlement of floccules (min) 

type and concentration of the polymer 

treatment 

depending on the 

without magnetic 

._ 
N Concentration, Volume, Type of polymer 

- 

mg/l ml 
Ni N2 N3 N4 

1 15 10 80 75 70 60 

2 15 70 65 60 55 

3 20 65 60 55 50 

4 25 70 70 65 55 

5 80 75 85 70 60 

1 10 10 75 70 65 55 

2 15 70 65 60 60 

3 20 65 60 55 45 

4 25 70 65 60 60 

5 30 75 60 65 55 

1 5 1 0 65 55 50 35 

2 15 55 60 40 25 

3 20 50 40 25 15 

4 25 60 50 30 20 

5 30 65 55 45 30 

1 2.5 1.0 70 65 60 50 

2 15 65 60 55 45 

3 20 60 50 45 40 

4 25 65 55 50 45 

5 30 70 60 55 45 
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TABLE 4 - Time for settlement of floccules (min) depending on type 

and concentration of the polymer with preliminaril) 

magnetic treatment 

N Concentration, Volume, Type of polymer 

mg/l ml 
Ni N2 N3 N4 

_ 

1 15 10 65 60 50 40 

2 15 60 55 45 30 

3 20 55 50 40 25 

4 25 50 55 45 30 

5 30 55 60 50 35 

1 10 10 60 55 40 35 

2 15 50 45 40 30 

3 20 45 40 30 20 

4 25 50 45 35 25 

5 30 55 45 40 30 

1 5 10 55 45 40 25 

2 15 45 40 30 15 

3 20 40 30 15 5 

4 25 50 40 20 10 

5 30 55 45 ____-20.-- 35 

1 2.5 10 55 50 45 30 

2 16 50 45 40 25 

3 20 45 40 30 10 

4 25 50 45 35 20 

5 30 55 50 40 25 
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RESULTS 

From experimental data in Table 3 is seen that the result is 

better for flocculation wi t h polymer N4. The best time f or 

settlement reached with this polymer is 15 min at dosage of’ tllc> 

polymer in sewer aster 0.1 mg/l. When using polymers hi, 1L2 and N:3 

the relevant time xas 50, 40 and 25 min. respectively (Table 3). 

The results indicate that pol.ymer N4 is most promising. 

The data in Table 4 show the time of settling of’ sewer water 

xhen the polymer was treated b.y magnetic field with induction 0.18 

T in static conditions for 10 min. It is seen that preliminarily 

magnetic treatment of the studied polymers accelera? es 

considerabl) the process of’ t‘locculat ion. The best result 

concerning the time for settling 5 min is obtained again aitn 

polymer X4. 

Every value in the tabies is aq average from 6 measurements 

made at the same condi t ions. This is done because 01’ the 

continuous variation of the type and rate or. pollution ot’ the 

treated water. 

The results in Tables 6 and t: show the rate of‘ purif’icat ion 

13 f sewer water for previously determined opt ima. content of 

polymer in sewer aster 0.1 rng/l and time for settlement 15 iti in 

(without magnetic treatment Of' the polymer) and 5 mi n ( u-hen 

magnetic f reatment is done) for the period of stud.y mentiwle(.i 

earlier. 

Data in Tables 5 and B show high degrees of purirication or 

sexer uater Khen preliminarily magnetic rreatmc+nt of the pol..vmur. 

is done in comparison vith the case uhen such a treatment is no1 

done. The results obtained can be explained by influence OI 

magnet i c field on structure of the water-soluble polymer and 

ionization of’ the enci func t i ona I groups which f‘avo~ll- 

structure-forming effect ot’ the flocculant. 
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1,4&E i, - Degree of’ put-if’icat ion (%) of IRSF a-it.h t’locculant N4 at 

optimal content of‘ the polymer 0. 1 mg/l and time t’or 

settlement 15 min. without magnetic treatment of’ the 

polyrller 

fi Man t h COD , mg 02!/l 
--~- -__- 

bel‘ore a f’ t 8 r 
treat- t rear - 
ment nient 

Degree of Suspended sol ids 

purifica- bet‘ore 

t ion, % 
t rea t - 
ment 

alter 
treat- 
ment 

______ 
.T 0 

tjU 

65 

74 

46 
---- 

4 5 

96 

70 

50 

4u 

_-. 

_. __~____~ 
Degree of 

purii’ica- 

tion. % 

77 

75 

64 

74 

67 

bl 

67 

64 

78 

71 

83 

78 

59 

54 

61 
_________.. 
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TABLE 6 - Degree of purification (%) of IRSF with flocculant N4 at 

optimal content of the polymer 0.1 mg/l and time for 

settlement 6 min, with preliminarily magnetic treatment 

N Month COD, mg 0,/l Degree of Suspended solids Degree of 
6 -__ 

-__-_ 

before after 
purifica- before---after-~ purifica- 

treat- treat- tion, % 
treat- treat- 

tion, % 
ment ment 

ment ment 

1 Febru- 545 250 :, -4 22V 30 86 

2 ary &xl 4VV 53 325 55 a3 

:3 480 130 7:3 180 35 80 

4 610 190 69 280 30 a9 

3 36~) 140 61 135 15 89 

1 March 590 260 46 240 25 90 

2 870 iav 56 300 55 82 

3 500 130 64 195 30 a5 

4 630 210 79 230 2V 91 

5 400 150 62 140 10 93 

1 April 480 220 54 180 15 92 

2 675 360 55 205 20 90 

3 548 1 1Cl 80 170 35 79 

4 612 130 79 130 la 76 

5 380 120 68 140 22 91 
-__ -_-.---___ 

1 May 550 210 62 225 62 72 

2 a20 300 63 204 34 83 

3 460 105 77 178 40 78 

4 6OV 120 a0 190 28 a5 

6 350 100 71 165 15 91 
__- ___ _-----~ - -- 
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CONCLUSIONS 

1. The studied water-soluble polymers can be used as 

flocculants for purification nt' IRWS in State Company 

Neftochim-Bourgas. 

2. Polymers improve the effect of treatment regarding 

colloids, coarsely dispered solids and organic pollutants. 

3. Preliminarily magnetic treatment of the polymers increases 

their effectiveness by shortening the time for settiing which 

accelerates flocculation process. 

4. Preliminarily magnetic treatment of' polymer increases the 

degree of purification of sewer water. 
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