The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU Vol. 58, No. 3, pp. 141-146 (2009)
© 2009 The Japan Society for Analytical Chemistry

W X

141

YA XEBRI7OY RIS T7 14— /SAERAHEIEICEL S
RUFPZVINT I ERIBEOSFERIE

FI 52%Y Mk FpaT?

FUVTUYNTIVEBEDLIZAFFT U BER) -0 4 APRru~< 757 14— (SEC) BIEICSH
WL, B e H T AFTEAE DA F U HHEEERRHKEHE R 20T 5 2 ENEETH L. KR
TliE, COHWO-DICHREINHFF VR — W EHOHH SEC 1 5 21DV T, SEC/ZME
FHEL (MALS) B2 W28 ) 7Y VT I VIRBREO BN S % 5/ L 72, BEERH 0 NaNO; 3 EEA%0.05,
0.1, JU70.2 mol/L AR, Wihd BiFhy 4 AHRBEBICE VBRI Tws I 2R L. B,
BT OEREOBINEST, RYT7TIYAT I VEBEOREPENIRS L, BHAERSHENTLZ L
MBS E ol ThUL, BHEERPICHEET A4 4 ViREORMI LY, R)~v—0FHNOIF+  HE

BEIEF ORISR EN12720THHEEZOND.

1 # =]

KR v — 05 T-BHEICIE, HA4 Xz a~x 7
57 14— (SEC) PR BELHWOENTWS. SEC I,
BT AIFTHEENLLILEREANC L AR) v —45FOH
A ZPEBRBIE ISR DO VT, RY~—%GTH A XL
WS AW O ST T4 —O—FTHYY, BT Eh
LIERERYA ZOG5F 2 ONHRRERT 5. SECHEIIBT
L4 PRSI L B 08T, AT ATEALERY <
=G TFLOMIIIHEERIE LRV EDHIHE RS,
—%, RUTUNT I VEBEICRESNS, 5TFRICH
FF U BERET AT A RENRY) -0 SECHIEIZS
Wi, RYS—Lh T AFEAN L OMIZA F+ AR EAE
HANPECBWRESD D, 04 YEREEN & #i$
%7202, RO pH RIRIRESIC X 2 EEEHLEK Z T
KTHIEVEETHY, —ME, B8P HIEEEm
LRV 5 5. Z onBEcaE I, Ky
~— ORI & > TRBRESE LR 5720, FEk, Bk
MR OUEIZIZE L DI RETH - 72,

ZOE) BRI L, HER; Y T AEOPEIEOM
RN L7272 OREBRCEHERE LTHWT, 54>
WRY -5 TRUELZITI Z LAWEEE % 5 HHAR
SEC 1 T AHBIR RN k), Ko R
FBRZBERLTLENI RS holzbwid, L2L, 20X
I %IKFRSECH T A EMVIZRY v —OEBFIEE 2

THRAREHEEY -Gy —
1-8
Py — kXt . 746-8501

510-8540 ZEHEPIHH I

1Ly T UL FE 7 1 B T 4560

A AL DITLR T LRI TE LT,
IS EBERC P ORI 5 2 R ) v — OB HAEE DS
MACERTV RV, BERY 32— (X Z2BIEM#E v T
MR FBEEZ KD B SECEEZ AW ME Tid, IEL<
H A4 ZPEERECHER LTI »rrHLNCT A
LIEEETHB EEZONDL. TDL) BHEIC, SECE
BL, RUY—OMNSTREEHEREFELERERDL L
B HE 2 A L HEL M I 2R & ML A B b 7, A AHERR
7 bS5 74—/ AEXEEL (size exclusion chro-
matography-multi angle light scattering ; SEC/MALS) #:i
ROEM LI FETH 5.
HEGFINERFT S L, F045TF RICASHLER—
IREBOFEIEFZHEL, TAPHEDLE LTHHW
AEMIBEENG. b4 ) —#HElLRiEh s
D, ZORHENCHEETIFFREOBMELS. LdoT,
RYL—FRIILV—F L EORERFL, TIhBET
AHECSEHEEZNETAILICLD, RU—DGFT&E%
WEFZZ AL 2 5. SEC/MALSETHE S NS5 T
i3, SEC TR O N A MR 2R ) v — g5/
IR L, BEOFTETHD MWHHTFE LIFATXH
ENs. —T. FFPOSBFSNLEELGIL, FFOKRE
EPWEED1/20UEELRDE, HFE120OEALEER
R %5720, BELEHEIZD I A XITERAF L72HE
GLABERAMEEZRT. Lz o T, RU—BEH»LAELD
AHEDEREORELAEEFEEZRET A2 LI2XY, B
B Toa oA X, $hbbafoREPEEL RO S
CLEHMREE 5 A, ZOHMDHIZ, MALS Bl 3H
BOMBEFEZNELTSBY, EEOMAEOBELLME

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

142 BUNSEKI

50
|~ : MALS Oul.pubi 4 45
{=— : RID output
? 45 >
= g
- ~
= =
3 =
| &
=] =4
I =]
] =
E 40 5
35 L 1 I i s -5

3 5 7 9 11 13 15

Elution volume / mL

Fig. 1 SEC/MALS chromatograms of PAA-1 with
TSKgel G6000PWx;-CP column by 0.1 mol/L-NaNOs
solution for eluent
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Fig. 2 SEC/MALS chromatograms of PAA-1 with
TSKgel G6000PWy;, column by 0.1 mol/L-NaNQOj; solu-
tion for eluent
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Fig. 3 Chromatograms and molar mass plots of
PAA-1 with TSKgel G6000PWy;-CP column by 0.05, 0.1,
and 0.2 mol/L -NalNOs solution for eluent
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Fig. 4 Chromatograms and RMS radius plots of
PAA-1 with TSKgel G6000PWy,;-CP column by 0.05, 0.1,
and 0.2 mol/L -NaNQOj solution for eluent
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Fig. 5 RMS radius versus molar mass plots of PAA-1
with TSKgel G6000PWx,-CP column by 0.05, 0.1, and
0.2 mol/L -NaNQOj solution for eluent

TwaEEZLNS.

W2, PAA-l O IBHIRIE, HEREOMINHEE - TER
LR OND. BEHEETHE O NS5 T& & s
FRELOBR (3 A—vary7Fay b) % Fig 518,
BONLFHOMI 5T B L %% Table 112377,
Fig. 5 &0, HREOMMIZHEY, F—aTEICBT 20
P LCwh. $/2, Table 1 &0, #49+E
FHREIC L 52 TH LA, EHREELEEIL, ERE
DEINAECES LT A, I hid, BEERPICHETET S
HHIRIC X 24 F VIREOHIMZX Y, KUY —45THD
73/ BTG FARESEH SN, 4F A XN E
otz E2oN0A. 207D, HRIEBEOWINIE
STE—=7 BB LEZ LN,

—7, WEEOMIMNIE-TE— 7 OB ERLHS
i, BEHER ) v —IC K ABIEME v CRES TR AR
HLBHEDOSECHETIRIELZ AL LS. PAAL OEH TR

NI | -El ectronic Library Service



The Japan Society for Analytical

Chemi stry

144 BUNSEKI KAGAKU Vol. 58 (2009)
Table 1 Average Molar Mass and RMS Radius by SEC/MALS and SEC
Mn Mw Mz
NaNO; conc./ RMS Radius/nm  Mw by SEC”/ x 10
mol L x 10*
0.05 7.0 12 19 23 30
0.1 7.0 12 19 20 21
0.2 7.1 12 19 17 14
a) Weight Average Molar Mass calculated by calibration of Standard PEO and PEG
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Fig. 6 Chromatograms of PAA-1 and calibration
curves of PEO and PEG with TSKgel G6000PWy;-CP
column by 0.05, 0.1, and 0.2 mol/L -NaNO; solution
for eluent
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Fig. 7 Chromatogram and molar mass plots of PAA-2
with TSKgel G6000PWx;-CP column by 0.1 mol/L-
NaNOjg solution for eluent )
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Fig. 8 Chromatogram and RMS radius plots of PAA-2
with TSKgel G6000PWx,-CP column by 0.1 mol/L-
NaNO; solution for eluent
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Fig. 9 RMS radius versus molar mass plots of PAA-2
with TSKgel G6000PWx-CP column by 0.1 mol/L-
NaNQ; solution for eluent
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Fig. 10 The effect of the flow rate on RMS radius ver-
sus molar mass plots of PAA-1 with TSKgel
G6000PW;-CP column by 0.1 mol/1-NaNOj solution
for eluent
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Fig. 11 The effect of the flow rate on RMS radius ver-
sus molar mass plots of PAA-2 with TSKgel
G6000PWx;-CP column by 0.1 mol/L-NaNOj; solution
for eluent
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The Molar Mass Measurement of Poly(allylamine hydrochloride) by
Size Exclusion Chromatography/Multi Angle Light Scattering Method
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In SEC (size exclusion chromatography) measurements of cationic polymers, such as
poly(allylamine hydrochloride), it is important to suppress any ionic interaction or hydrophobic
interaction between a sample and a column packing material. In this study, regarding a new
SEC column for exclusive use in cationic polymer analysis, which had been developed for this
purpose, the elution behavior of polyallylamine hydrochloride was evaluated using the SEC/
MALS method. When the NaNQO; concentration in the eluant was 0.05, 0.1 or 0.2 mol/L, elu-
sion with an excellent size-exclusion mechanism was confirmed for each case. In addition, it
was clarified that following an increase in the salt concentration in the eluant, the radius of gyra-
tion of poly(allylamine hydrochloride) decreased, resulting in an increase in the elution volume.
This fact suggests that, due to an increase in the ion concentration existing in the elutant, each
others’ repulsion among the cationic functional groups in the polymer molecules was sup-
pressed.

Keywords : poly(allylamine hydrochloride); cationic polymer ; SEC ; MALS.
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