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Abstract The anphoteric [gninhased floccujantwas adopted to treat he sjudge And the average sedin entaton Peed of fhe treated
sludge increased fram origna] | 86 102 33 mL/rnin which wasy 25 times as theorgna] sedinentation Pee] The filtering resistivity
of treated sludge decreased 0404 of the orig€nal one And themojsture content of the mugd. cake could decrease from 9305 080%.

Therefore

themodified [Bnin hased flocculantw i]]oPen a new way for e [€nin utilization in the sjudge dewatering pocess
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1 Introduction

In recent Year§ the anpPhoteric floccupnts have
been repored to own excellent dJewatering and filtraton
pPerfomance {for varpus sludges w it diffrent Jecay ng
degree Anc’i themud_cake had lowmojsture content

In this Paper the cafjun [i8nosulphonate fram fe
Pu P ng process can he used as raw materja] 10 pPrepare
the amphoterc |€nin hased flocculant hy
mQd ifica tion processqs

chemica]
graft copo[inerjzatpn
and Mannich reactpn Then the amphoteric product
was adoPted O treat the sludge Angi te experinents
ncuding the canparijson tests were conducted to study
the dewatering perfomance of the mad ified flocculant
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p) Experin ent

Materpls

The cafium [igosu[phonate was kindly Proovided
by the Guangzhou Paper (Froup C('), Ld’ (yuang
Zhou  China The amphoteric [ignin based flocculant
was prepared hY cham ca] modification processgs 1

e graft copofnergation and Mannich reactjon The
cationic polyacty |an 'd; denoted as CPAM with ¢

m jjlion of the molecular wejght was canmercia] ‘The
water treament sjud€e sanples were collected fran he
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secondaty sdinentation pole n the W astewater Treat
ment Plant of [iede n Guangzhou The mojsture con
tentwasgg 18 detemined by dying and weghing
The valie of BH wasg 57 5
2. 2 Detem maton of the sedin entation speed of
slhidge
100 mL sludg€e was put no the cylinder with a
P g after shaking evenly Then the cajculated anount
of flocculant was placed into the cylinder hefore mixng
evenly And the volune of the sedimentaton sludge
cylinder as recorded at a Predetemm ned tine mervals
2.3 Detem naton of the dewater ng performance
of sludge
The dewatering performance of the sjudge was de
temined accord ng the method described in reference
The residua] whidity n the supematant was deer
m ped with aHACH 2100 N uihidity detem jnator

3 Results and discussion

E ffect on the sedinentatpn speed of sjudge
Fig€ 1 shows he ssdmentation curves with1( mg,
L of the dosages of blank sjudg& LIDC and CPAM It
can he seen fram the F8 1 that the sedinentatpn
speed s fster m the initia135 rninutqs The m hinal
heghtof the supstrate sJud8e of blank sludg€e is34. §
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mI’J and the average sedinentation speed is1 g ml,/
miy The mmninal] height of the supstrate sudge of
CPAM substrate sludge 32 rnlf and the average sed 1
mentaton speed i8], 94 mlymin Theminina] height
of the supstrate sjudge of LPC slid€e 830 mL and
the averag8e sedimentation speed is 233 m[,/m il,’l

which i1 25 tines as the bhnk slud€e The results
ndicate that [YC can ncrease the sedinentatpn
speed more efficient]y than [ C at he start of sedi
men@ton Butzg m jnutes 1ate’r the supstrate sludge
inclines © he the sane [t shows hat e volunes of
wo kinds of sjudge fran CPAM or[SDC are close
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3.2 Effecton the dewaterng pooperty of shdg8e

Fig8 o shows the relationsh P beween the dosage of
LIC and CPAM and the filtrate voJune by naurm] fi]
terjing {or5 m jnutes
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Fi7 The reatonshp between the dosage of LPC
and filtrate voum e hY nawura] filtraton

(’)bviously the optinum dosage of | HC Put no
the biolgica] active sJudge 1819 mg&/], Filtrate vojune
w ] decrease wh jle exceeding the dosa8e The results
ndicate that the dewatering performance of | HC Pre
vajls over CPAM under oherwise identica] conditions
3 3 Effecton the fiterng resistvity ofslud8ge

The resistivity of sludg8e swidely used as a syn.

thete indicator © judge the filtering propery of shidge
The laBer he resistvity ;’s the worse the d evatering
Assunng he resistance of sjudge is¥ and the fil
trate voume is'V bepre putting [SDC  the resistance
of shidge is 1 and the filtmte voJume sV, afier puttng

LDC Then we can drav fran fomu g _i 12

\4

—i % (70) =0 41
IV
r \Z,— (WD_) =0. 410

In te fomulg it can he found that the reductpn
percentag8e of he filtate resstance of sjudg8e could
reach 40%;, indicating the filtering property was jn.
proved greatly
3 4 The mopture contentofmud cake

Themossture contents of filter cakes are [isted 1n
Tabley, Ttcanpe cajculated that the volumne of sludge
has been reduced 107 /27 Of the orig€na] one aftermaod
ificatpn ofLS)Q then the fpor area and expense of

transport can thus he greatly save(

When =1 mn

2

When =9 mn

Tah | Themojsture content of filter cake hefore
and after dJewatering
Blank CPAM LIDC
Moisture (% ) 93 81 80

4 Concluson

Modifed [Bnosu phonate can he used in the modi
fied treament of sjudge The effect is sinjar ©
CPAM The sedinentation speed increased | o5 tines
and the reduction percentage of the filter resistivity
cou reach40%. It Provides a new way to utjljize te
li€nosuphonat product that Yied a high added value

R eferences

[ 1] WATANABEY KUBOK SATOS ApPplication of Am.
Photeric Polyelectolyes fr Sudge Devaerng [ ),
Langmuir 1999 15 (12); 4157— 4164

[ 2] MKKELEN IH KEDNG K Effects of ©0]ids con.
centraton on actyvated sludge dcfpcculatior} cond tion.
ng and dewatering [ _ﬂ W ater Science and Technojo
8Y 2001, 44 (2/3): 417—425

[ 3] . .

[ 7. . 2003 22 (7): 49—
506

[ 4 MOHAVMED A WER $ MOODY G Flcculant
deveppment trends [ ]]' Filtraton and Separat'pg
2000 37 (8): 24—21

( 346 )



346

) 46

The thema] propertes of pol¥ner3y a and 3 b are
summarized a]so nTabl], Both3 a and3 b have high
glass mansition temperature ofy21 C and 239 °C7 re
spectively wh ch m 8ht orig€nate fran the bhulky un.
symmetrica] Phthalazinone architecture which wou
great]y restrict the ro#tion of pof¥ner hackhone The
polmer3 b exhbits a distinct hBher [, thanga be
cause of he extranel]y r8id molecular manchain wih
biPheny] archetectires Tt is not surPrisingly ﬂqa,t the
pobmerza and 3 b exhibit excellent themal stab ility
the mnita] decanposition temperaures are hoth higher
thangqqop °C and theqq % weight |oss tanperature is
hi€her than 507 °C, ()bviously the replacanent of
suhstituted ary] groups ajong the Pol¥ner hackhone ex
hibit better fiema] stability than their counterparts of

popmers with Pendan tme Y] 8oups The high residue
Yield of67 % ocould further demonstrate He excellent
themoox idative Properties
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