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1.1 A=

PIRER BRI RIREP . — N3 OBk (BEAR 60 ~90 C) \NEHE R Hr 2kl , R & AR
FE (ZE[E Polymer Lab) , WHHER(E FIRTIBUEZRIMAR A, — SN A BRI T T4

WECHGBETT; AVATAR 370 ZUfH B M- T84 2T 4P {X ( 32 & Thermo Nicolet 2y H] ) ; 448 1100 3%
ARG (L ELHEW/AF) ; Nanofilm SEC-150 GPC #: ( 32 [H Sepax 23 d]) ,7. 8 mm x300 mm,5 um,

GPC 254 : Wizh#H 0. 100 mol/L NaBr /K¥ ¥, Wi 1. 0 mL/min, #E§ 15.0 C, AR 20 pL, #
AR RWREEN 1.0 /L, R SHARECH] . 5&id PEG ArkellA5 AT Al G R HER R MR R 5.05 mL, B &
RFRH 9. 60 mL, LARBEMITRAERCH 2. 1 x 10° 354K/ m , (R ik £ i 5 J& 7] BB AN 112
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1.2 PAA fREERIHI&E

1.2.1 AFtfdadeg 4 X 28. 8 g(0.400 mol) NUHER, A 20 mL S REEH 2.0 g S BRERH , MK
% 150 mL,60 °C i 3 h, WHIS A SRR, B BRI , I T 50 CHUEZETH¥
T EBRH PAA SREELAL o #52 EORAEIEI T 86, 3mSR AR R &, 4R I SRR B , B B — R B P
SFEB /MY PAA SREEHLE, . £T4M%i% (KBr) ,0/cm ™' :2910,2 520,2 230,1 700,1 450,1 230,1 116,
1110,864,783,505,417,

1.2.2 AFHERORESE B R BT E B0 2. 0% M 8P, 20 CHEIR, IMAE
BEAHBRES, BB 6 h [FE.05 8, WAH R ATk UER 50 CHEE THRE S FRIEKHIRST, B
MAGMEBEESR FREE, BEHSTFRE/NIRS . X ERZ RS AT IR HRAT PAA FREE,

1.2.3 HHEHLFEFBHLFENONT BRSO TREM,) B miame s 518, K
B TFREM,) ITE e rRe s (A HIR 3R, /)G 7E 0. 100 mol/L NaBr Y98 4l FAS 145 3K
(9], WEREHR(15.00.1) C, M, ¥4 H Mark-Houwink J72i+E""

2 giR5ihe

2.1 PAA FFEHKTESRBRE

FRIEA 6 43 B [7) 22 90 0 7 A o o B R ) B O , SR IR DT IR ( RIB R A, T
TEF A A B ) X R AR ETT A R . BRRERRSY T R SR AW A P A B 5 B0 R
EERIME 1 iR, LUA MBS ¢ 2 0.09.0. 11.0. 15.0. 20 0. 25 .,0. 35 0. 50 F1 0. 75 fE K434 A4,
BRI FREIREIISIN 8 NS abc.d e f.g Tl ho Xt _FREATHAT ZIRTTIE 53, BTG Hr#kE (a ~
h) B4 A R DL 2, W] LAY R BSF . B 2 o ARAE Sy FEECR, T8 T ) A HE R AR R ,
il 33 GPC BRI R K, {H L0 (E X b A M B AR R 78 (i A HE R AR R 9, BB L i An RE AR 2 S RE IE
i BT8R A B

a b c d ef g h
5.0

Eﬁ 40}
3.5 [
3.0

0 0‘.? 014 0.I6 0.I8 5 6 7 i; 9

© (petroleum ether)/ % V. /mL
F 1 PAA RES TR S AHMBAR BRI XER B2 AY9J5 PAA BRFEl GPC &l
Fig.1 The relation between the M, of PAA and Fig.2 The GPC specira of standard samples
the volume fraction of petroleum ether @( petroleum ether) :a.0.09; 5.0.11;

c.0.15; d.0.2; €.0.25; £.0.35; g.0.50; h.0.75

Bl 2 U, PAA Bkt i Bl LR R4 (B B A B — E 22 BE. i TR LL M BUR G YITE, A
i B R AR V, IR IR BT R, (HIX R B HLIR 2 Tl 2 K B R LR R X T 04
B EARRAE , 76 FHRIE A IE BRI 4 F B TR B BOR HR AT B 7T i THBALSE AR, R G SE PR b
MR ERRE,
2.2 PAA FREFHSFRAONE

BAREEE T RAR A TR E SR NE 1o P M ESGRI ], Koy =2.54 x
107° /g, apy, =0. 755, H5H¥ g b 53 FRK/NAE G IR BIE A o b 2 TREKAE A sk
W RE B E , BB S SRR B
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£1 FEFEUE PAA SRS TRESFRAGHER

Table 1 Determined molecular mass of PAA standard samples and their distribution using different methods

Standard Viscometric ~ End-group titration GPC asymptotic method calibration
sample  method M,'/IO3 M,/10° Mp/IO3 MWD M,,,‘GPC/IO3 M, cpc/10° Error of M, gpc/% Error of M, cpc/%
a 70.2 ~ 94.8 - - - - -
b 44.8 ~ 57.6 3.0 46.1 16.5 +2.9
¢ 27.8 9.8 26.9 2.5 25.6 10.9 -7.9 +11.2
d 10.7 6.4 12.6 2.2 11.9 5.8 +11.2 ~9.4
e 5.1 2.3 5.7 2.3 5.3 2.4 +3.9 +4.3
f 3.6 1.8 4.0 2.4 3.8 1.7 +5.5 ~5.5
g - 1.0 2.1 1.9 - 1.1 - +10.0
h - 0.69 1.2 1.6 - 0.72 - +4.3

2.3 PAAEHEESFEMSFREIHHAE

R PR A IE 5 B AR RE B 2 T8 (M) Bl oy F 80 16 ZE(MWD) 218, #1385 1 1E 49 72 4o
Scheme 1 7R LABS(EWREEARTR V. 3F 1g M VEERVEENHSRIB W IR AL (E &R 2. B ITE BB R
SR F B (M, cpe ) , T X SCIN B R [F AR 56 UE 7 72
' lg M, coc = K-lg M, +J (1)
MKHIETF 1, J T 0 B, PEHA R IE B 2R 7T 52, 75 20 X4 A% IE i e #E 4718 1E , 77 bR R AR I8 B e 07 72
(1) ,¥1g M =Klg M +J #4736 AR IE & 57, L E SR F R IEMER T &,

Llnitial calibration equatioﬂ

l Counting of M_ .. j

[ Comparing M, g, with M, |

» Gpe act in
accord with M,

yes

lEorrect the calibration equationJ

no

LCalibration equation is trusty'

Scheme 1 The flow chart of asymptotic method calibration
£t 5 WIEUE ISR IEM & T2 R
lge M =8.795 - 0.697V, 2)
WHER(2) FEE 0T RIE L, BB BN T8 (M, oo ) ARG TR (M, o) IERIT
WEL, ¥ M,,,GPCX‘T M,,ﬁfé%‘f%[ﬁwﬂ AFEE T
M, cpc = 1.0033M, +39 (3)
I R C R RS =0. 994 6, BiHEIRSS A, 7E95% WEZAT T, R(3) Mpt%a
&1, BIAE 0,  RNLAR ERFTRER SHEENEERNAFERGERE, AT ERKSE
B, 8 E RO E L BB 45 R S i B M @ R Z MR FERRIRE  H— B E R M, o 5 M, [H]
BIARXHRE V- IIEE T% 726 M, cpc T MBI IHIRR 2V HTE 9% A4, B84 FRIE N —RIRLE
Ko R (2) R/ BIHANEE D TR M A TBH AP MWD RE1,
2.4 A [E GPC #REEX PAA MIRERALLR
¥ £k 8 A PAA Frkf YIE(E T B IS EM SRR R E MLk, KRR MK REGE0.9990, H
BALIE R 275 PAA IRRERES R SR B I E 5 R AE (LR 2) , HAHRHR 2 R 2% ~11% , FHHH%T
WRE/NTF 10% o XU ZARHE R T PAA R 53 18 B /0 A I g BB B AT SE 1
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Table 2 Comparison of determined molecular mass of PAA using different standard GPC samples

GPC
Viscometric x:ethod PAA standard sample PE(.; standa'rd sa.mple PE(.} standard. ssm?ple
M, /10 ( direct calibration ) ( universal calibration)
M /10° Error/ % M N0 Error/% M, 10 Error/ %
44.9 44.1 -1.8 25.3 -43.7 23.0 -48.8
21.2 22.0 3.8 15.4 -27.4 14.5 -31.6
13.5 14.9 10.4 11.8 -12.6 11.2 -17.0
6.2 5.6 -9.7 6.9 11.3 6.8 9.7
4.3 4.7 9.3 6.0 39.5 6.0 39.5

EA PEG #0338 8 B EAL IE A IS AL IEXT B3R PAA B MIMIE 25 R (WL 2) S Bk Il 8
SREWHXHREN 10% ~50% , FHMXIREA N 30% . HIFH R PEC 5 PAA /3T Z M1 4 BUAT
WIS OUHZR K, S SR E AR BRI R, B LA PEG S ARAR g 37 i 45 v il £ AS BB UERA
M PAA 5 T BEHIIE . KA PAA fERFRHE T GPC W HEE TR MK T8, i TH
S FHHS PAA BORHEIR , AR H45 50K LU PEG AREESE UHER

3 &

VAR BRI, B TTRER] , Bl SR U3 4r 9, T RS0 (H 20 T B e 103 ~ 105 JEE W
HZE A RN IR A o T 7 I AL IE X6 FT X AT RE I 2 00 T B A 7 T BB 2 fH, IR /D T
10% o K iZhnht i T RN B BRIAAE R GPC M , W K75 LU IR 2 —FEin e EE A R 045 2R
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Preparation of Standard Polyacrylic Acid Samples
for Gel Permeation Chromatography

GUO Liping, CHEN Li, DU Xiaodi, ZHANG Anfu, LEI Jiaheng"®
( Department of Chemistry ,Wuhan University of Technology , Wuhan 430070)

Abstract Eight standard polyacrylic acid( PAA) samples with different molecular mass were obtained via an
isothermal precipitation grading method by using dioxane as solvent and petroleum ether as precipitator. Their
peak molecular mass and molecular mass distributions were determined from an asymptotic calibration method.
The results showed that the average relative errors for M, are about 7% and 9% compared with those obtained
using viscometry end-group titration, respectively. When these standard samples were used for determining the
molecular mass as well as their distributions for actual PAA samples, the average relative error is less than
10% , which is superior to that using polyethylene glycol(PEG) as standard samples(about 30% ). The PAA
standard samples in gel permeation chromatography( GPC) might be extended to other anionic polyelectrolytes
with similar structure for the same purpose.

Keywords  polyacrylic acid, molecular mass standard sample, GPC, precipitation grading, asymptotic

calibration method



