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7o AEHERTORBETERAVERY X FIL

OXFYCOEE

EH #

?é*
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(1988 .10 B 15 HZ#)

FEEREOKRY Y xFLyaFx+y (PDMS) %,
SHHROBERE% 54, FEEEZ 10°CG/min & L

& (AC,) ¥ REEEMEFI AV THIEL /2.
T, R,
IDMS%ng%%
WEMEBV—FERL.

1 #&

EOTYEORBERLICHS ZBE)IE T, AN L
GRS THHE TR, BEO LR LI, 7T K
2, &b, EROMBZ U TROBHIBEINS. &
DRIBEEELELTRHT AL TE S0, BE
BAFEIZLOKRDONZ ZENEL, ThRIEUBEL
T, BOTFHREICEADKTCAFRCHRMAZEES LIS
%%ﬁ&%@ﬁﬁ\ﬁk%ménfmén

T, IR S h B @ TREY I, Be oy
ﬁgi%iénétb,Eﬁ@%%%@#ﬁé%@ﬁﬁ
FOESTHHEZRALERZERAVS ZE0%L, A4
OESTHBHIC L > T ZOREHIAE <RI 5.

X, @O FPE G, EEEOXN, BERE, BER
BRItk THEEENIAEE(LTS. §5DB,
HS AERLEROBMMB S & 2R REPRER, &9
FHHZOLOXREFTFPEIBrLNIIREICEL>TK

ZL, ChHDEZEEICKD S L IIRBETH
5. Dz, BORLUNOEEEFIHL T, B8Ok
KRB FHEHROSS THEEERBNICHNT 52
EREEAERL.

iz, XRET /A THENSESHRT, SEKXY
v—Thhif, 7 AEBERE (LUT, T, LY
%) X T, METORBEL (LT, AC, LHiT5)
&, »EHEEALEOESETCE—EEETRTHDOLEEZ
5h3?2. X, DL BRI THEI MOESTHE

* HEEEBE(BR) PRPIFT - 237 #)|EEARTE
BHT 1

all

AC,=(0.0895+0.0006) x + (0.0379 £ 0.0038) % 13 7-.
ZoOREKx AvC, PDMS #EHH O PDMS 23K/ & 2 5,
Z DR, 7 AEBEETO AC, T AV 2AKHER, PDMSE&%¢®
PDMS OEBGHMEE LTHERATHHZ L2505 7.

—160°C TREL, HI AEBEE TORBE(L

tﬁbiﬁm,AguW,xu
IR IZ&%

RETAH, BIMALZE MmO TCHENHEERL»E
i, SR TFHEHBRTOSDSTFYEDO T, X T,
HETOAC, WREL BT HI L3N EFEZ LR
5., 2Ok nRThNE, ERPPOESTFUEETE
BMICKRHBLETHEINDLY, Z0LSsFkzasr
HEERE 550,

22T, HTFHEOMEERMNE L, T, WEOESS
FYEELTERY I AF LT uFH > (LT, PDMS
EBEEL) ZRY, 0 T, HABUIH T B AC, 2 REEH
#Est (LUK, DSC &B&Fc) 2HOVLTRIEL . 2 C
<, PDMS OREIL, ‘

CH, CH, CH,
ch—g—{r{}Q—{}>—%t—CHs
EHs éHa ' éHg
TIRENS.
FORER, “Bkr A REL PDMS ODRAYTH DK

KRR ~— 2 FRD PDMS Mk#h o PDMS & %,
T, §HCDAC, 15RO HND LNz,

2 E B

2.1 & #

PDMS &, TR (1.0X1076~1) m?*s™' D&
FHObD%E, M HRMERTICEFOTEMHHAL K.
BTRFEFR— 2 bRD PDMS #HEH 12, HHROH D
#, FOFEREIALLETCHHEEUTHERAL.
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2.2 EBRUBES

T, T D AC, ®PIE 21X, DuPont B D 910 A
DSC #HW 7z, Z® DSC &, E#BidD 9900 & 57— ¥
BB ICESHINTBY, MIERDT— 5 0H#IZ T~
TIOEEZNUTITH 1.

AR ICIE, DuPont BIOBHBOT IV I =7 48
DOBEBRES N EBB B ARADETHWL. ZhsD
ABARBOBRRIVWINSL 10w T, ZOERW, B
75 45 mg HifR, 7205 13mg AR CTH -7z, 33 O
ECREBESLEZMBEDET, 34 O—EORET
BARZIZRAVEDY, 2hLAORETIZT TS
KA E LTHL.

DSC OBE LA ¥ Iy AlHEHEHNT, By
TrATEHANT, ZhEFnFIEL .

T, RV T, I TD AC, i&, $RTOFEFIONT
SEBIEL, FhoDFEHEE LTKRDI.

Ao HE (BUF, IR &BEEC) kA HIE I, B
# 30 um QKL (BFHE NaCl) 2V, BEASK
TERD A-102 BIFINS KRR FER U 2.

3 RERERRUBE

3.1 PDMS D REHRS TN

PDMS OBELILICH T 28 28R I 5120, H
H/ U —160°C iIZ6HI L7z DSC Ot vrhic, EER
RRD5X10 *m?s™ ! @ PDMS 2 A LT —160°C T
W EE, —160°C LIFT 5 BB LRL. 2D
%, —180°C » 5 50°C £ CHEEBEORETCHREL, 20
REBSHREBE L. 20R, ThoORER
Sirdhigs 5, 2EIREED PDMS 1, —123°C ¥IiZ
AT AEBIC L5 RBE(LE, —90°~—70°C IZ&E5RIL
IZEBHEBME -7 %, —60°~—30°CIZIERORMRIC &
Z/REE— v e ENhFL, XEIYEHELOEEE

SR ULTE. ,

X, AREEDORIZ ZRERSHEIER % LB U 724
R, 5°C/min LIF T T, AT D AC, B/ha <, E
BEITOICEBRES+S TRV E, 15°C/min LI ET
|3 PDMS OSSR OMREE KA EREIBERTE T,
RSO ERZ FIC R T A2 R R THBH &
Mmooz,

NS DRERD S, LIROERTIX, AREREIIFEE
LT 10°C/min Z WV 2. X, T, RO T, #HK TD AC,
i3, - Fig. 1 ITRUTZABEAERIC &L > TR 12,

32 T, #ETO AG CRIFTHENBMOBE
T, #HRTD AC, 13, T, ZDHDOWEHFENEST
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Fig. 1 Diagram for the evaluation of glass transi-
tion temperature (7,) and heat capacity

change (AC,) in T region
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Fig. 2 Effect of annealing time below —160°C on
the AC,, of PDMS

Measurment range : —180°C

DSC conditions
to 50°C; Heating rate : 10°C/min; Sample size :
8~10mg; Quenching temperature : —160°C;

PDMS vicsosity : 5X107 3 m?s™!

HBHIz, BUBREOXELZZIFRTV. £27T,
3-1 T{EAL 72 PDMS #HW T, DSC IV CEER
M, WAKREL, ZORBMHRE2BEELI. COKR
%, Fig. 2 TR LTz,

Fig. 2 5, T, BB T®D AC, 1%, BEBRHEA 553
BEECEELEZVN, FALIBEREREHIZR LI
BAhTsEnghot. ZOBEAE, BRICKEIN
T2 PDMS 2 IZ—160°C T THHI L1280
(BRBHAD IS, BWHEEIERTIE/S Lo 120,
—130°C % T & 4000°C/min, —160°C ¥ T ¥ 1000°
C/min BETH - 72), PDMS ORERIBR O 1N
F-EREFL, BHBES I PDMS OFHFnER L &I
X0, EADBRLAIZES U EHRIL 1.

NI | -El ectronic Library Service



. The Japan Society for Analytical Chemistry

B X

ZOEBRTRDI T3, HBREICIMKFE S, —121
+0.3°C #/RL, XHEYE KB

3-1 RUZOEBKER» S, AC, DRIEICE, Fim
WA % 10°C/min, —160°C A FTORBERR % 5 554
ETBHIEELT

3.3 T, 8BETO AG (CRETHFROK

T, T AC, W R & <ET RN, T, AT
ESATHEOF#ES Iz aT Ty VBB ERB L, KK
NEBMIZENT 520 TH5. PDMS OHEL T
8, 7obbENELTNE AC, bELTHEEX
Hhb.

PDMS D X5 5 (1.0X10 ¢~1) m?s™' £ TORH
IDWTHIE L 72 AC, % Fig. 3 IC/R L 7. Fig. 3 »
5 AC, 1%, 107 °m’s™ ' BEE TIIRE DML I
LBIIEY T A, FNULEORETCI—E#ERT
EWG o1z,

22T, Fig. 3 TR® I 5X10°m’s™ ! @ PDMS
D AC, & Fig. 2 TRO 12 N OBHBBRERE 5 7
D AC, % ¥ ¥ 5 &, Fig. 3 D AC, X Fig. 2 DZh
XL 2BENC EHH Mo, oMM, Fig 3
THOIZRABARD Fig. 2 THWIZZh EHEL T
HKEMNKE P 1212012, PDMS OB HEE D Fig. 2
DPEEVLOETDITNELBolcichEEZALND.
F72bHb, Fig. 3 TIMEDOE, PDMS OE# %1k
FTEHRS, 2:2 THRRLEABNARE S LEHAEDET

0.14- ]
0.13f 1
0.12
0.11¢

0.10f \\

0.09+ o LI

ACP (W/, g)

0.08|
0.0

+

log[ 7]

Fig. 3 Dependence of viscosity on the AC, of
PDMS.

DSC conditions were as in Fig. 2. Quenching
temperature : —160°C; Annealing time : 5min. 7:

viscosity (107 m?s™")

HA : V7 AERER CORRELZHWIZRKY I AF L OXY VOER : 117

FAOWTW5DIZXtL, Fig. 2 TEITEFBRERELT
BOTWa. #0O#R, Fig. 3 CEHANAROERIL
57mg Rtk & 2V, Fig. 2 DZ N D 13 mg Rtk & HEK
FTHENAGOEREL S, DIz, Fig. 3 TR
KASBROEEORMS X TRAENS ML, PDMS O
BHRESNE 55T, FEEEIBD OEKEIE D Fig.
2 DBEITHELU TN 2% E TR Uz znEEZLNS.
Pl EDEBERD 5, PDMS OREEEA 5X10 > m?s ™!
DlEcHhiX, PDMS OREEIKEICLST—ETH -
5 EMSdo1z. X, PDMS OEBICIEEGHEED
KEVWSLERAVSIEE L,

3.4 AG K5Z3BHEBRUVRBEREORE

ChETOEBEREZSL LI, 3-1 THWLI: PDMS
% 0~12mg DHEFTEL I G 1ZHED AC, DIGEH
EBELUIZ. X, DSC DISERLBE I D, FE
HE % 10, 15 R 20°C/min & UBHED AC, DX
fLbEE L. '

ZOFER, Fig. 4 ICULIEDIT, EROFEBHEHATH
BHE % 10°C/min & L7284, AC, 3EMEBICHA
LTH#mL, AC, & PDMS BIZEMRBFRICHSH &
walpotz. X, ZORBE®HET, 15 XU 20°C/min

LB ETCHERER PEON.. ChoDREEE
0.25}F ‘ -
0.20+ VA

g

Z o1st /o/ e -

> o’ o yd .

N > /O/ ! =

0.1f / o & * h
o’ —°
Navd .,./'
0.05} °}°//'/ \ T
l sf“‘
0 i 1 i 1 1 i 1

PDMS weight/mg
Fig. 4 Effects of PDMS weight and heating rate on

the AC,,
PDMS viscosity : 5X 1072 m?s™"; Quenching tem-
perature : —160°C; Annealing time : 5 min; Heat-

ing rate: 10°C/min ( @ ), 15°C/min( O ) and
20°C/min (O)
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TEHELNL IO, FnFN, 10°C/min DIFED
15805 20 f5& 7210, DSC DIEES 8 FIEEE I HH)
THENWIEEE—HLI. ThosDERM 5, PDMS
B2 0~12mg Q&P T, AC, & PDMS BIIH UL T
BHARNISEL, WIFhORBHEETH AC, 2 TEMN
IR OB ETh ot ,

X, ABAEBELTHWL ST, PDMS % 12
mg M ERE T 20w, 13mg LLED PDMS %%
HEOT LI = ABRBICHIRL T AC, ZHIE L7,
Z DAEFR, PDMS 87 15mg LI E T, AC, 1& PDMS
BOBIMEFEICULZOVICEZBREr DT REL L
0, B\ AC, BES5A B EMDP- .

DL oER#ER, S, FHEIE 10mg AR E LT,

X, FBHEEH 10°C/min TOEBRER» 5, AC,=
(0.0895 + 0.0006) x+(0.0379+0.0038) DOBIfR = F 1.
172U, AC, ¥W (7 v 1), x I PDMS BT g (75
L) TH5.

3-5 PDMS KD AIE

CHhFETORTEREZ S &IZ, PDMS IZEEZOR
{EPBTTARE L TEREEINATVS 10 BEOTRD
PDMS Mk (M A~]J) ORIE=RT-72.

T, 10 EEOMABH D PDMS OXGEEIIME 4 D

HBRPICE > TRE>T VRN, WThOARY S
PDMS D¥5EEIE (1 X107 ~1X107 )m?s™ ' O&HEAT
Hotz. X, FTAAELTHRAEIN TV HEBEROMK
tmici3, A% D & E RUHEBM A & J TIZK
fbr 4 £oOEM»I, FhEAPEBO_BILT Y ¥ ROEK
{8 (II1) HWV SN TS, oMY T ix Bk
A RUSOEIHWS AT W12, X, WEh
DM IZH PDMS LISLOE S FHE L ERILS Y IX
EEh TVt

5B, HEY A~] X Fig. 5 IZR U ISR DS
Thb. |

N SMB DREBHTBIAR > H3K D 12 T, FABT
D AC, fE ik, B4 DB TRIRELEITLEL, £

3% LINTH -1, X, P+ D PDMS O T, 30
Ihb —126~122°C OFEHICTFEL, 4 DHERY D
T, HEEOIE SO F I £0.2°C LINTH - 1.

YR D PDMS B1d, & h 2N OMKY O RS
SiERER > 58 5 h i AC, fE#Z Fig. 4 T/RUCFRE
B 10°C/min TORKREAREZ AT PDMS EICHBE L,
M OFIETE - 4%, EEBASRE L TRDK.
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Fig. 5 Comparison of PDMS content in the PDMS
composites determined by AC, and IR

Composites A~F were liquid like, composites G~
H were pastes and composite J was putty. DSC
conditions and treatment of samples were as in

Fig. 3.

36 T, R/IETD AC, »*53K& /- PDMS BOREE

3:5 Tko>/: PDMS B2RRAET 5 120, EHEHHE
LT 3-1 THWIZ PDMS % 0~3.0g O#B T, PDMS
ML 3.0g ZZNENXRYEVICHEMRL, 50ml &
Lk, IR ZHWTHE®HO PDMS B%k», AC,
M oROIEE LU 7.

PDMS D &I214, Si-CH, ® 1260 cm ' ORI %
Ao, Eh Ol s "Bk 4 T H T I RIN %
Fofzw, 1210 KU 1290em™ ! ZHW I R—X 54 ¥
EERMEALUZ. BIEE 2 [lfT- 72,

HE#HF O PDMS 818, BonzBAED SR 12
PDMS B % 5URHEIER 3.0g CH 0, EREHRE LT
Koz,

DSC Z W7 T, HTD AC, RV IR » 53K 12
PDMS &HE % Fig. 5 IWRL1z. Thosd7ay b
5, IRIZkVEHN PDMS SHEZHEREL L, AC,
»oHEsNiz PDMS SH8EZRE L 12,

ZTOHR, chs07uy FOHEBIFREIL 0993, &
#fmz 1L PDMS OFEE % T 2.1, HEEERZEL 3.0
Y, ehENOFETKDZ PDMS SFBIE &L
—HLTWBEIENTh ot

LIk, —f%iz, PDMS B+ D PDMS OEESH
121, IR ® NMR B EDORNEEFRT LI ENE
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H X

<, TNSDFETIE, BEICHEALELNESLT S
LBEFEZ N, X, REREZHOVT, PDMS H# %
ST HEEITIE, INEIC &> T PDMS 9O E, #Hok
LT ULE-70, EMMOMBRMRTIEIERT 2
PDMS EICHHGE LI-EERIPBEEI VLG E, R
JSVAE RN

ZhIZX LT, DSC ZHWieAKIE, BB EZ4<
MEE UV, AERESEBASZTRELTO T, AT
B HHERMERNAOEE 2 J#H O, X, dBLeE
M TE B8 E, tMOTFHRIZEL TREFEL, Bin
FETHZEBDhr Tz,
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yAe

Determination of polydimethylsiloxane using heat
capacity change in a glass transition region. Jyoji
Kuniva (Nissan Motor Co. Ltd., Central Engineering
Laboratories, 1, Natsushima-cho, Yokosuka-shi, Kanaga-

HA : 75 AEBEBCORREL AR N LR YA FL IO OFEE ' 119

wa 237)

Heat capacity change(AC;) behavior in a glass transi-
tion region of polydimethylsiloxane (PDMS) was studied
by a differential scanning calorimeter (DSC). AC,
values of PDMS which was quenched at —160°C de-
creased gradually with increasing annealing time below
—160°C. AC, values decreased steeply with increasing
viscosity'of PDMS up to about 10 >m?s™ " ‘
AC, values were constant above 107 °m?s™'. Under
conditions of 5 min for annealing time below —160°C
after quenching and 10°C/min for heating rate, the rela-
tionship, AC, = (0.0895+0.0006)x + (0.0379+0.0038),
was obtained, where AC,, is the enthalpy change in watts
and x is the sample weight of PDMS in grams. From
this relationship, PDMS content was determined in 10
kinds of commercially available PDMS composites.
Infrared spectrometry (IR) using the key band at 1260
cm™ ' was used to confirm PDMS content. The PDMS
content obtained from the AC, was in good agreement
with that determined by IR.  The results indicated that
the DSC method described above was more useful for de-
termination of PDMS content in composites compared
with other methods such as IR, NMR and thermogra-

vimetry.

However,

(Received October 15, 1988)
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