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Synthesis of polyaspartic acid by maleic anhydride and influence
of its molecular weight on inhibiting performance

YANG Shi-lin, HUANG Jun-li, TAO Hu-chun, ZHANG Yu-ling
(School of Municipal & FEnvironmental Engineering, Harbin Instilute of Technology, Harbin 150090, China)

Abstract: Polyaspartic acid was synthesized with maleic anhydride and salvolalile as raw materials. The influence of reac-
tion conditions on the product conversion rate and molecular weight was analyzed. The relationship between viscosity average
molecular weight of PASP and its performance of scale inhibiting 10 caleium carbonate was studied, and the structure of the pro-
duct was analyzed by infrared spectrum and nuclear magnelic resonance spectroscopy . Resulls showed that the polymer had the
structural characteristic of PASP. When the reacting substance reacts at 170°C for 1 h with 1:1.2 of the stoichiometric number,
the highest yield of PASP can be reached.If the reaction time is 22 min, the product will have a viscosity average relative

molecular weight of about 10 000, and the best performance of scale inhibiting to calcium carbonate , the biggest scale inhibiting
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efficiency of PASP can reach 93.7% .
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1.2 PASP HI&FH %
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FEWRFMTREGT YR E S ECN 14% NaOH
MK WK AR 1 h, S8 2 VAR IS TR Sh IR R 2 e
BWR TP MACBEIRE ERARATE, TURY & B2
138 105°C T4 2 h 18 PASP =0 3B = &R
1.3 7= 4y 2 4k 70 PR 35 1 8 T
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HEE 2 h, W R A Y2 HER, REBEBREES
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0.5 mm Ay & =0R B HI & R L 7., PASP Bty
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n = 3.52 x 7;,;56,775p = (t = 1g) /19, M = 115.1 x n + 18
X n K PSLERA s M PASP Fi¥y 3 7 & ; 9.,
SR ARXT BEE 5 00 R SEVE R B AN BT R, 55
¢ N B B R, s

& B 50 mL Ca?* Al HCO; 7KEE, LA A [F] #e JE
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TH W, A EDTA &4 @ R E Ca° ' 3 FRIE , B T
G o8 2B B %

IR = (v, - Vo) /(V, - V) x 100%
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n(HBr)=1:1.4:8 8 (AR & 40% it & 77 1
HBr) , [ Bk B2 2 60 °C B, AT J5 HE AR Tic B9 A LUK
HIKF] 87.1% . MR IR JE N 30°C, B/ I% Y iR
BN 0.2, pH E N 7.5 &, ] 15 28] g2 U
>99% AL 2R N 49.1% 1 (S)-Tico
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PR BAT R A, W15 3 1 AR RN B ] ) PASP
F¥n R, ERME S Fin. ERAWE, KM
YN FE RS, XN PR Bt £E2Y 40 min LA
J&, RN R AL, 7 R R SRR R LR . 60
min J5 5 F BT B AR A E IE T K, PASP IR K44
AR B 21 240 g/mol.
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2.4 PASP A FREX HMEIEHEAZM

TRV W PR IR 40 HME (9 2202 PASP B &
¥, 38 3 b A R AR R BE IR A0 BOVE AR B B R AR .
HERGFEE FIRBRAR P& 15 okl b 8 B
Tt Mgt FEG R AEW RS T HE SR
R, — 5 T 38 1k K 43 1% 25 [A) BELRS 0 FH A 0F 45
AR B 1k ORI K, 5 — 7 T A S BROPE R ok
AR ROT B AR ORI T IE . H PASP 4> F &
R, B T H R PR TR AU R A
W BREAE T, T LR RE S B 2R AR BG4 L S8 2 1Y il kL
B, RETEREREDIE. RNF4F R PASP
it S BH B 1 19 A B8 1 R A, Nakato!®) (9 BF 9% 45
SRR, X PASP H ¥4k B & /N T 31 000 g/mol
B, EX Ca®* WG B iR .

WEE 4y 7 B AR 9 PASP A, T 2 FL X
CaCO; MYPHIERR , 45 R IR 1, IR R B 7
c(Ca**) =600 mg/L, c (HCO; ) = 600 mg/Lo, HI% 1
WLLEL, REWHEBH 4T E/NT 9980 g/molff,
b 25 4 T B F 1S K, PASP X CaCO, 14 BH 3 5 ik
$&m, MREYF 0 FREXRKT 9 980 ¢/molfif, FH

I %A W WAy R R, UL 4r 5 BT & KT 10 000
g/mol I, PASP KJr B W R E BRI, /Bl it R
TR, LA PASPBH CaCO; Ja I RAER M 20 T &
METE 10 000 g/mol Z& 4 .

S W LAE 245 R 22 min B, BEYIEY
Iy T R 2 R 10 000g/mol, FIF LAAE S 7K Ab 3 FH 35
#,PASP & B Y e AR S5 R R AR n (SR R BT ) -
n(&) =1:1.2,7F 170°C F X 22 min,

*1 TRAFHHSTHREMN PASPHBERE %

PASP #Hii &/ PASP 4+ [ 5 /g mol =
mg- 1.7 2850 4500 9980 15200 21600
1.0 13.2 42.6 72.4 71.6 67.5
2.0 16.3 52.3 80.6 81.4 75.8
4.0 42.5 61.3 93.7 92.8 88.4
3 4iE

SRR AT Sk IR E R IRE A ER TR
ARRELABRE W =Y, n (BRBRE) -
n(&)=1:1.2,7£ 170°C N JZ AL 1 h,PASP 7",
AI3E 82.5% . UNAE A FHIG R PASP, d5c 43 52 L i [A]
NCA 22 min, F 8 2 PASP 535 4y JE & 10 000
g/ mol 75 45 Bt BEL A R 5 Y P RIUR B 47, e ey FELIR 624
93.7% .
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