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Separation of Polyacrylic Acid and Determination of Its Relative Molecular

Mass by Gel Permeation Chromatography

DU Xiao-di, ZHANG An-fu, LEI jia-heng, WU Hui
( Department of Chemistry, College of Science, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Using Sepax Nanofilm SEC-150 chromatographic column and self-made narrow distribution
polyacrylic acid( PAA) standard sample, effects of different inorganic salts and their ionic strength as
well as pH value on the separation of PAA were investigaled. The results indicated that the different
relative molecular masses of PAA with mass concentration of 0. 5 —2. 0 g/L could be separated by u-
sing ionic strength of 0. 10 mol/L and pH 6. 9 phosphorous buffer as mobile phase, with a flow rate of
1.0 mL/min, column temperature of 25 C and sample volume of 50 L. Under the optimal chroma-
tographic conditions, the relative molecular mass and its distribution of PAA sample were measured
accurately by the asymptotic calibration method, and the difference between result of viscometric and
GPC methods was less than 10% .
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1 LIRSSy

1.1 B{5iXH

FERE BT ZEE 1100 i RS, AUARBAAPOGISEREMZS(RID) , f@iEH:% Sepax Nanofilm SEC-
150(7.8 mm x300 mm, 5 pm) . SERBAERLTT, P06 mm, KEEEHEHCH 0.006 861 mm® - S7,

SEE R AR R AT at, S K R ZRIRK, PR ERE B AT BUE RS8R 4E, PAA FREERN
FEIN PAA SREEX A B #l,

1.2 XWHE

TRl PAA RAERHI & . DIRHREAEEFERER, SRBEN 5 &R TH MRS H & PAA, i
AR GIREMS I LT HZER 7 MAEMEN T RENR G Y.

PAA Frkery il & . #5500 10 ] Brad /7%, LL 0.4 mol/L () NaOH /KIEH AR # I, 0.4 mol/L #)
NaOH B EHEWCATUER, X PAA REEHITILIE 0. 15 PAA AR IEFIELR 1% (JRESH) BIER,
FE(25.0 £0. 1) CHEMH T REMAERIIER], HAENSFRER AR PAA BiREHK, #8240 5
i BRI, DU P RERIRE E S TR, BRI TR ER K PAA Frte, MEHRES FiRig
e, B E] 6 NARIAXS > F L BEE SN PAA FAE

FRPERS BN E . A5HEMFH 0. 10 mol/L () NaBr {EHIAAE, Wid 3 RBME RS BTN E HAF R %
n, WEMREEAN(15.020.1)C, HIRERBIMEELRETE.

1.3 RKZERIESH

AL P RS AREIAEEC R 1.0 g/L MW, @it 0.45 pm JRREE VS #4755 47, MR
50 pL, JEENAEA 0. 025 mol/L KH,PO, —0. 025 mol/L Na,HPO, IR A& (pH 6.9, B FMREF1=0.10
mol/L) . i 1.0 mL/min, & 25 C,

B33 PEG tRAEINASET A% R HEFRARBR 8 5. 05 mL, BERM 4 9.60 mL, LLH R A FER
$32.1 x10° BM/m, P GPC AikigEy R al REE,

2 #R5H®R
2.1 REHEBEFEENEIMD

FKAH GPC 4347t Bt ) 11 2 A 32 B2 AT DL LRI A AR R PR B IS AN LA A8 B ) SR BB R IR B ALK
AL, TR EE A T i . ARG, r“iZ@Hfj%M%ﬁ%é%%E%}%“” o R
it Hl Sepax Nanofilm GPC #1849l e A At Pk S FURERS , RmAstifb b3 LI/ 5 iR B ) 5 AR
Bl FREBRFRE N ERABRETLE T R2ER, B4 GE

AR TR AR SRR ]
AT BARF KH,PO, - Na,HPO, Wbtk |

R, HARSRTE Y TR N N AR ROBRE,
HRITLH PAA BB TH6, B2 T AR T3 1
BB EIAIE PAA ARAERIASBSLE R (I ). e so]
BT, DASA RS, R 4T R PAA
FREERO RS SHERAR RS, REEEBAR., w0 , : .
B R 2 A R T R SRR B L 52 2 T, TR AT Yoo,

d

V./mL

]

WAL AEAE, X PAA 5 BRI R EA — 2R
YEM . HTERBIMEF A KH,PO, - Na, HPO, Z2npih )5, [
FEAXT PAA 53 BOHEFRAE RS . B R0 0. 02
mol/L i, AREIARXS 2> F BB MFRAERERR S 7 B ST
BRPEIK 0.05 mol/L B, FARFERIMULIRA V. FFEW] B35

B 1 GRS TIREERT PAA Sy ERCRETRN
Fig. 1 Effect of ionic strength of mobile phase
on PAA separation
phosphate buffer as mobile phase, pH =6.9; ionic
strength(a -~ g) : 0.00, 0.01, 0.02, 0.05, 0.10,
0.20, 0.40 mol/L, respectively
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B, V, 51gM, ZBEA SRR, 5 PAA SR EMZBEINEEFIEES; SETRER
0.10 mol/L B}, SARFEMKBEIAT v, ZHIKBITR, HV, 5 M, 2 RIFNEHRR, it PAA S5
[l M 2 i) AR LA R LU AR HE RS S 2, B R B IRZE AR I RR . 24 7>0. 10 mol/L B, BEEE
TIREERISEEIE K, SRR B SR, SRR, XA RGN AP AT
BT PAA A —E MR, NITREAR T HOKALRR R, fH A P BUBU/N. B, A3CiEF
B THREER 0. 10 mol/L Wy FSIHHLLIEER PAA 53 5B M 2 IR s A o

DISSMREL . NaNO,. KCl, NaBr 4 FUREEHLELEE S BIE AR ZIARRS (1=0.10 mol/L), PAA F3
B BBORILE 2, S0, L riRE—En, b

SFIREIAIRT PAA 94X BEACRMIE, 1eM, 5V, zi¥E %
BAFMARIER R, b TRt ARSI R pH B0, 75
i A S PR 2 B VS WA R AR A 2 70
2.2 FEHAHE R AR = 65

PAA RHBR(pK, =4.9), HESEEMZ BIMMEREM .
BEERSIA pH B AT B K As. LURE pH el L
IREEWE (1=0. 10 mol/L) T SAINT, PAA FREE (BREE3) G 50
(o PR P 3, WIEAT, 4 pH<4. 0 B, FREERHIE; o
M pH<4. 8 BF, PAAFREE GRS Syl b, Hig 97 T MIEE SRR pAs
FHBURING, XA H T I PAA FZ L4 T Fig 2 Effects of electralytes added to
SRAFTE, FLERL 5 [ A 26 T 0% Ak 1 ek Y BT ) 0 mobile phase on PAA separation

7=0.10 mol/L; electrolytes: a. phosphate buffer

feF], WTSBEEAN PAA S TABIRIEN, TIREE o or 1 o iyt b
MR HBE K. % pH>S5.8 I, PAA EELIHET
TERAFHE, 7 o VN1 FE AL T 5 80 I 2 A 5
PAA BIE TEIROBRMELME M, RLBE, 4 pH>5. 8 B, fail

WS R ARAE, H AR 4 7B MR R 25 _/L
&, V. 5 1M Z T —/!

S pH >4.8 B, FEERIA pH EHR S, PAA FRkE
BB R BUZ H i/ (WL 3) o FCJRCTR & v G BE 3G KA Y
PAA 73 T PR RAR ) B HE RV G 98, T 531 PAA 43

FAT RS, BHBFEKR®, 4 pH =6.8 if, PAA —————/\“Mf—
AHLEBECLIL 99% , BLATFHE R FBIAR pH {EX) PAA 4y F . S

BRI G, SRR AR, 4 0 08
FREBCHE B9 B ARTERIE SR FRE S, W3 pH <
7.5 BER AT, GAKIE, ERTEMNEEE pH (Y 6.0, 3 TVRIMITA PAA bREEERFT ok R

, Fig. 3  Effects of acid values of mobile phase on
2.3 ﬁ&l%fg E"Jl%f ﬂr"] chromatography behavior of PAA standard sample
. E GPC ﬁgg ,:P , f#iﬂﬂ%ﬁﬂ@ﬁ?i{@ﬁi*ﬁ '—T’Jlﬂgﬁgu phosphate b;ffearJ as r(nobil:) pha;eé 16=()8 10 mol/L;
TBOTHHR SIS TR KON B R, (B et 08, 43 40
S TIERETRBERCR, X3 T 80R —E ML EN, &
. . Y] [ B S ‘A Mz > f = M _

0.5~2.0 /L B, MBEiEFMIESHIRA R, HilkRE WS R 53 - i
WEEME 5.0 /L L) L, HMHBEEBEEM, @it Table | Viscosity average molecular weight(M, )
AR Eﬁtﬁtﬁéﬁ%{ﬁgﬁﬁ}ﬂ 0.5~2.0 g/L, and molecular weight peak (M, )

2 4 PPA *’i*i*ﬁ ﬁﬁ%ﬁ%ﬂ'\]ﬂ“ﬁ? of PAA standard samples

Standard sample 1 2 3 4 5 6

XTI PAA bR, $OCmR0 13 JARIEHAF RN T W00 576 269 1.6 5.7 4.0 21
BRI FRE(M,), GRIEL, M /10° 448 27.8 10.7 5.1 3.6 2.2
7 “1.37 Wym A ESREX BT PAA BREEZEST GPC &
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Br, GERDE 4, RIBE 4 PSR, JELUREBAX > TR A, Wi EER" Y TR,
BRI TR BT 1gM =8.795-0.697 V.
MR ERBHE SRR 4 g {E o A BRAAR V. BB & PAA FREERQIGEARN 5> TR M, ,
HRNFEL,
2.5 PAARKEHEXNDFRENNER ERE
TERALEIR AT, DRSBTS FRE M, 5
WIRAEER v, AR IEN R, PIETE AR s B E A
(X TR 2 x10° ~5 x 10°) AR TR LR R,
FEX o F- B B A HE BRI AR S R4 > 0. 999, RIE AL IE
HE, EMEZRETWET 7 48 # PAA A, A
WARRS TR M, BN TR M, FRRER Y
FHE M, aliEEESGHE, ITRARWIT: V./mlL
M, =ZW/3(W/M) B4 PAA FREE GPC SHi25 R
M, =3(W, M)/ EW, Fig.4 GPC chromatograms of PAA
M, = (S(W, - M*)/SW,) 1V standard samples
bR &d, Wl GPC kS, M, th GPC B4 f “2.47 FriBayMEx)/r TR HE Rt
HER, Z2ROCER[10], Bla=0.755, AR TREMITELSERILE 2,
WERDREBEIR N GPC IR & 25 R ITR B (R 2) , SR KW, GPCIETBE R SR BB
I, “HZEMERDNT 10% , RIEHIHREL, E95% MBEKTET, M, o5 M, ZIEIARFERSEIR
&, FUAARSOIIE J7 TR 58

#2 PAARFEIEIGHEN S FIE . R o F R RX & TR E S 7K
Table 2 Weight average molecular weight( M), viscosity average molecular weight( M 1|1) and
molecular weight distribution(M,/M, ) of PAA standard samples

Sample M, /10" MM, M /10’ (Viscosity method) M, p/10° (GPC) Difference between viscosity method and GPC /%

[= N AU & RV I | ST T

1 32.6 4.41 28.6 29.4 2.8
2 18.0 4.51 16.3 15.9 -2.5
3 15.3 4.50 13.8 13.4 -2.9
4 10.0 4.24 8.21 8.81 7.3
5 3.43 3.37 3.32 3.00 -9.6
6 3.07 2.96 2.58 2.80 8.5
7 5. 14 4. 68 3.87 4.15 7.2
A
3 &

AICABF|T Sepax Nanofilm SEC-150 SERL @ HEHES B E PAA ISR B A DIBIRRIEE
MR (B T9REE 0. 10 mol/L, pH =6.9) KHiahtl, M 1.0 mL/min, H:R25 C, WHRERE 0.5~
2.0 g/L, #EER S0 uLo, TEMEM T @R BRSBTS IEIL A X PAA bRkt gfE (H, J 0] SEBAF
PAA RFERHIRT 53 F 0 K S AR i il o
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