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The OPtina] Preparation of Scale
Inh bitor Polyasgpartic Acyd

JING Gue-lin ZHAO Hai WANG X iaa-yu
( Colkge of Chemistty and Chem ica] Engineering Dading Petoleum Institite Dadhg163318 Ching

Abstrac:t Polaspartic acid ( PASP) was prepared by hemeans of po¥imerzing€maleic anhydrde and anmonja sojutjay In order ©
find op tim a] cond itoon of synfesiz ingPASE wemade a setof experin ents an Proportjon ofmateria’l temperature and tine of po]¥n ery
zaton n the single cond itior} and canpared PASP w ith other scale inh b iors apout the Perfom ance of scaje inhibiton and hiodegrada

ton ~ The resufis shoy e optinal proportion ofmateral i . 1 the temPerature of poPpmerization is 160°C,

merjzation is | h Under above conditiay we synthetized the PASP its inhibiting efficiency can reach overgsy

rate reaches 705 .
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At Present scale inhibitors in canmon use nclude
norganjc PolyphosPhates  PhosPhorus conaning scafe
inhibitor’s lovmolecularwe ght polyme’r natura] scale
inhibitors and so oh!l  Non phosphorus green scale n.
hibitors have heen developed since 199 overseas
which indicates 8reen scale nhihitors have hecame one
of develobmenf] aspects m water treament medica
m enté2f4] .

1 ExpPerin enta]m ethod
1.1 Synthetc Me thod

Maleic anhydride and anmonia werem xed n agi
fatng condition {or ohtapn ng car hanogeneous SO
tion  PoPmerize the solution under diffrent tempera
ture and tine t0 get a kind of productiog polysuccin
mide ( PS}. Then PSIwas hydrolyzd wih N<OH sa
Jution 10 get sodjun sajt Polagpartc acg
1.2 DPerfomance e\;aluat'pn

Themolecularwe ght vajues of PASL3 scale mhi
bition perfomance and hiodegradation were respec tive [y
measured and analyzed by using Visconetbf's], state
antiscalng method and shaking hottle ncubatng
tedtd

7 Results and d scusspn

(OPtinzatpn of synhess reactpn cond tpn
Accodng © themethod ofy. 1 Wemade a setof
tests ahout optin iz tion of synthesis reactpn condition

2.1
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and the tineofpol_
and b pdegradaton

polyaspartic acid maleic anhydrid:a green scale inhlbip;r biodegrad ation
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(1) The choge formo] rato ofmateria] hemate
ralswih diffrentmo] ratos were polymerized {or o
hours under 1gn0°C respectively The experinenta] re
suts shoved whenmo] ratos ofmageria]werey iy, 1
1.2 1°.3, 1.4 1.5 perfom an ce of p roduc
tions had a [ittle diﬁerencg: the matrals could not he
reacted canplete]y when mo]| rtowas| 0 they were
not nearly popymerized when mo| @atjo was over | :3
thus it can he seen that fe Popmerizaton with lower
ratjo {Smore easiLy but correspond in€ molecujar we ight
value are not very laige At lastwe confim the optinal
mo] ratp ofmateria] $1 :1. 1.

(2) The chorge for Pol¥merization tanperaure  he
experin ents were progressed {orp hours under different
tamperatures and mo| @tjoq :1 1, ‘The results showed
molecular weight vajue went more weighty evidently
w ith hi€her tan perature but Inhibiting efficiency fe]]
offwith laiger molecular we ght vaJue Therefore poly
mergatpn fmperature with optina] scale mhibiton
perfomance is160°C,

(3) The choice for popmerizaton tme Popmeri
zatpn tine was studied under 10°C  and mo] rato
1 1 We can see {ran the results the molecular
weht vajue was jncreased revident]y with longer poly
meration tine  but Inhibitng efficiency fell off with
h Bhermolecularwe Bht vajue At hstwe con fim Poly
mergatpn tine is1 h
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2.2 Bbdef8radaton and scal nhiiton perfom_
ance
Accordng © themethad of . 2 we evauated he
Perfomance of PASP which was synthetged under he
opbtina] reaction cond itions he resuls were shown in

fig 1.
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F® 1 canpare of hiodegradation r PASP and ATMP

The results ssov PASP can Lt te sane effect
W ith Phosphorous scale inhibitor its Inhibitng e ffic jen.
cy can reach overgs0g It is found fron Fig1 mndi
cates that PASP has hetter b pdegradation perfoxmanc’e
the highesth bde8radatpn rate can IEElCh7OOA7 wh ch
18 evident]y higher than that of phosPhorous scale inhih
ior ATMP

FIE A, &

3 (Conclusions

(1) The obtma] conditions of polyaspartic acid
( PASP) 1fuid Pobmergatpn § mo] rmtio ofmaterials
81 #1. 1; popmerization temperature is 160°C; poly
mergaton tine s Under ahove conditpns PASP
has the bestperfornance

(2) PASP can get the same effectwith PhosPhomus
scale inhibi'o,r Biodefradatpn rae can reach70%’
which is evidently higher than that of Phoohorous scale
nhibior ATMP
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