il TEERT: PSR Y R bV

AT Z7VILT I RN RarLboriizéd i
I T VART NIVDZEAL

EE&: Japanese

H AR E:

~FHE: 2021-02-25

*F—7—NK (Ja):

*—7— K (En): hydrogel, polyacrylamide, Raman
spectrum, FT-IR, gelation process

YERRE: K, FIFE

X=ILT7 KL R:

Firi&:

http://hdl.handle.net/11478/00001660




B TEAEWERE Res. Bull. Fukuoka Inst. Tech., Vol. 31 No. 1 (1998) 89—92

89—

RYTZNVIVT I AL Faiivd
T BIZE %) T2 AT MVDEL

X & xm X

(BREM B TR

Raman Spectra of Polyacrylamide Hydrogel during its Gelation

Tomoe OSAKI (Department of Functional Materials Engineering)

Abstruct

The microstructures of polyacrylamide hydrogels were investigated by means of Raman
scattering spectroscopy. The Raman spectra of the gel networks and retained water were

observed at various duration times from the beginning to the end of gelation process.

The Raman spectra gradually altered during the lapse of time. Some Raman bands
observed for the pre-gel solution were disappeared, and some bands were newly appered for the
gel. The disappeared band at 1632cm™ was assigned to C=C double bond of acrylamide
monomer, and newly appeared band at 2930cm™! was assumed to be due to —CH,— groups on

polyacrylamide macromolecule.

Key words: hydrogel, polyacrylamide, Raman spectrum, FT-IR, gelation process.

il

1. &

FNIFE L EA T IO ORI D 5\
BB CiAD s THEME R RWBR S5, W
BRI L TR OBEL OWESEBICE LT
3 L BFEENED, FOEMIIS VORI B
WTZEDREDHE TR > THAYWED & 7 niBEDE
LERMLTHwEbDEEZ 5, &b THEKE,

EELZRVTFZINLT S FA POk
BELT, 207 MbicE 5\ BT 2 BITR RO
o AN ONRIURBEREE L, Yubick biko
TEITERSEENEOERENBBICHEART s
BRWIZL, ZOBEBRTHERATEI > TWw i
DWTEHEELTERLY, 361, ZOFXMVEOBERET

104 5 B 30H =4

295nm 12 B 1 5L O TR L BB M T 5
HRIZBEEDREOBEREORHICHEL T EFZ,
FIINT I FE v —DOREREIER L TRETL:
BR, ZOBEROEHRELEE . v—BEEsh
TIEEAER S R BBEREL TS 2 & 2FELD
122, £z, @7 VDT NAEE BRI & 7 NVICED
T TCORMBINARY PV EATRETHET 22
2 & o THIBEFL, ¥ VR T 2B FO5-FRESED
Ttz & b LT 2 ETOBRER TV 5Y,

T, TZVLT I RE 2 —DIEERERIZT
ZIYNT I FRYT—DOFREERL, ZOBRIZST
&1 C=CEBFE&OHS0C - CEFBERED 5,
FHBINA 7 FWVERT < VEELARYZ PAVTRE
e DS THEEDEICHINT 28 Y F OBk
BRSNS Z L BEHE Iz, AT, KUT72Y
VT IR Farnvos e EELAR Y b VR R
EE-TERIT 2 Z itk > T, YMEOBRIBIT




— 90 —

B9 FREEDEILIC DWW TOBRBE SN DT,
SRR =7 bV OBIERBR L THET 5,

2. ¥ B

RIVTZINT IR Far Ly, Bgicknd
BCL 72 7 NVERRT 2 ROSF R URIGOBIEE]
DEABBER, T A7 M OBEICET 21
MiEERL T, LFEIECTER,

TZIUNTINE/2— (BUF AAm &BEED) RO
N, N=RF V> EA7Z7UN7 3 R EFbAAm &
BED) 2L C, KicE#ET 5, DX, N, N,
N, N'=F I AFNIFL P70 %EME, &4
BET 2. ZOBEWICERITEOEEICHIL - 0m8 7
VR LARBREMZ CFRBY IV VEK
&L, BEREEFRILBEDD EEbI, ZOTVS
WIBEREEVIZANT, A7 NVORIEREEAT 5,

7 EELA R PV OBEIEI T SPEX #8045
FER1250M 2B DEE & X 7 A DM3000& & b iZ
vz, 2MCIZPNER15mD A 5 X BIERERE % FI
U7z, R RIGIEEERE 12 13 Spectra Physics #8407
WA A4 F 2 —H-2017—06S F V>, 488nm TH)
Lk,

FRAHBIRA R PV OEE R ZEHREFHOF
T—IREE] IR6500EATRENE & HICHV,

I, BRRUSBSE
3.1 FABRARS P

FNALE I & 7 AL E TORIGOSEFIZ B L
JPATRIZFICL 2 —EOFT— ]I RAZ V&1

A
1.0 g-g-i--B
A 4 im
A
i%(o'a BLRE iy Bu L}
&
w08 A Yala

0 2 4 & 8 10 12 14 16
ol e

Bl2 ROV > N ORISR OREEL
N FADREE 1 LT 5,)

KUTZZIANT IR FaFZvDFfbict bied I= 0 A2 MO (K8

R, FUEORIER T Y FOBERELBR SN
%o

KEERP S ERT VBT ZDFRTE, AT
REZAWT D EEEEIO N> FidkoRINO K X %
N R EER B DBEHPEETH- T, EEEED
WL DD RO ADHEER BT,

1A LIZ203FA, B, RUCIERBL
T, "NWVEEET 2B OLARBESBL CELT
T2 ATRAXI P VOBBIER, S, FhoDN
> R ORNGEE A, ADBEY 1 &3 23RN
SEEHE o TRIGOBEFRICE LT oy b L
(E2RUE3) . enTh, H5EEEOBICBREY

TRANSMITTANCE
AN
S =

185
1 ) C
A B
1800 1600 e 1200 1000
WAVENUMBERS/ ¢
K1 bz e b RN A~RY b vZ(L
12 ¢
A
1.0 L e ® 980 ® @ @i @@
._.-.-. g B
il " B
ﬁﬁOS L. | -
-+ A 3
L A C
0.6 A
04 L

0 5 10 15 20 25 30
BEEE 4
H3 ORI S F OFENEE ORI
(N RADWER1 LT2,)
HiAHEIZ AAM 1ZE 2 D1.5(%, bAAmM IZE
2 D0.5(%, F OHOZMFIIEC,




RUTZVNT S AL Furrvositick bizd 7wy AR2 M voEfl (K

COINY FOAD/NY RIZHT 2 FNRE SRR
LTBY, ZORERSMMEOBETICHELTWS
DEEZ BN,

T IALDRHRIZ B 1T 2 RFHRI > R OFELh 65
LNAHIREELDBE, RDEDTK 5,
(1) MBS MERTIC R TeEIc  F OFREE
DPWAUART bW e 0Tz, ZHIE, HTF8E
BT IEETHL EEZSND,
2) #ticE b oT, BEED/ Y FIZD0n RN
N IRGRE DA T 2EENR 5Nz, BI1 DN
FBERUCONNY R ARKT 2HEBEORIE, &
ERIEDOHEITIC E B2 S5 C=CIERBSG OB
LTwa EH#EENS,

3. 2 SerEELR~RI ML

T VEELARZ M VOBENC & 37 WVERIGDE
BORRER 4 10w T, RIMRNARY b EHART,
X DB EREBL I EARTRETH B EFEZ SIS
% DNy R b DERR AT PABEEIS 1L,
FAALDOBBIC BT DTV AT NVOBLE R &
HBLERDES WD,

o
o~ ™
@ w

— 3044

w

\[

TIVILET

Intensity

7 Itk

1000 2000 3000
Raman Shift /cm-1

B4 Frfbick bid o< oBEARY P voEl

1) ¥ EBIEFMERNCHERTE L DN Fizon
THEMETHRONS,
(2) FAET 2 EWET I RBEH S, TTLL{EN
BNV EF L OB NS,
REBOXEME2SBLT, Ybick %o T
W U7z 1632em HAD /N> FidC=CEBHEESDH
FHET 2 T Lo, 2930em™ D L B
BENYRE—CH,—RHEETZEEZHNBEY, Zh
5DF2 NV PO DWTDE BIZEELWHIE,
BEBIDIT, AT DIVOIREEIT 2 FATHFTH %,

3.3 FMEicrbh3 5Ty FREMEER

ZZTfToleI~v AR MVOBIE ISR E
BEL, YUEREHOBEROERRAT 2 2Lk T
ERV, £IT, N FOHEED B IZNY FEEED
EHRMBRE el NI RORERREIE LT,
Bz DN FEEOREZELEREL 72, ZORRO
FlEK 5 RUK 6 RT,

b BRI S LI L bR S8 FED
B 2BERBRONETHS D EFEENIZIC D

3044 cm-!

Intensity

W

1282 cn™!

0 500 1000 1500 2000

Time /sec

K5 1282cm K& U304dem i BT B T~ Ny R
JEqalisi e




92—

boT, HDL3I, H8ARRRIEBL VLA
BEr bR EEUEEEE RN H - T, ORI
FRESNZEEORVPEZ 5 L w3 ERSEAE
720

KR Uil % & TRRE 21T - 7o T OIRENEL
KBV HEROBRFPBHE Rz OT, ZOBES
BEOFRED L WITENITIORIIBIT 2B TEHR
THY, FNEORED D BRI Z DROFTEL
WS EWBRET LD THEI EFZLND,

1592 cm™?

Intensity

1632 cn-?

500 1000 1500

Time /sec

<

6 1632cm™ ' R U1592cm HC BT B T LNy i
B DRzt

RUTFZYANT 2 Rng Fasfrormiict bizd 7= 227 POz (KiE)

B

il

FTRVANRY PAVOBEIEICLD, RITIZIAT S
Fongd FoZvor vtz &bk s S FEEozEL,
iz C=CERBADHEENEID SNz,

Fiz, FIMBIENL > To~ VEELDGREOEERS
ISR ZENRLIZEN8, ZOEREEIDWT
BRESERET Sl ok,

2 £ x #

1) KIS, Res. Bull. Fukuoka Inst. Tech., 21,
237 (1995).

2) RIFHE, &OFROE, 55, 243 (1998).

3) OSAKI Tomoe, 4th Symposium on Polymer
Gels BB, 97 (1995).

4) Toyoichi Tanaka, Phys. Review Leit., 40, 820
(1978) .

5) EIOER, PIBEFR | 7otk ¥R
£y —, 19884,

6) C.K.Lin,S.Y.Chen, and M. H. Lien, /. Phys.
Chem., 89, 1454 (1995).




B TEKEMFHRE Res. Bull. Fukuoka Inst. Tech., Vol. 31 No. 1 (1998) 93—99

— 93—

REEH O FREXR

L S = T

(ERIERTER)

The Object of Study on Environmental Management

Masakatsu HOSAKA (Department of Industrial Information Engineering)

Abstract

The object of study on environmental management is not specific. I propose to concentrate on

the environment of human, global and business.

Key words: environmental management, human envivonment, global environment, business

environment, environmental information
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