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AENSEICEEN TS ZENEZN, BI—1.3.1121F, 2D X I REREDSHIRENTVD,
BECE D%  13EE & 7o R IR B 2B el iR 2 R T UG E D s A Th 5, BE—1.3.81%, 20O
£ 9 RIEE A X DTN COWEEFTH S,

FEE—-137 REREOWMAERE FE—-138 LEEREICKIBEEN
CEX=3L (L T5)

(5) BTEE%

DREE, W<HObDTL— MNER BICTET 52, T L— MEAOE# R E CTELAEEZT
7 L— MCITREATICHEE T 2 b bilE (ME) 2SA L, BEABMREIND, 20X 5 2RkiElC
o T, ZOMIICERT DER/IT, BE I L—P A he~vAut A MR EOWEEEND S,
ORENCIE, BERIRAE, IEWE S E b, KA~ @R MencFE L, LiIZLIEHS
RIEE B 72> TWDDS, BEAO B sl L 7k e o e a s i 2 7 L—9 A L Th Y,
— 5 THEF R OC@mIE F TR SN D & SN DE0FEER - SEOMMEER - &6 O mikd
BV EIEE SN L) R E b oo AR~ A a A N THDH, WIS NERICHERE - JE
MENT M EFETHBEZ RGN0, BAOBREEILEW -, B & Loz 5+
DIREEEZ LS TWVD, L EOEAORIEICEDLLT, X7 L—H% A Fe~vA )t A MIEA
WERICA R - JERSHRR 2R D, 20— MmN BMAE - I3IMaEREETH 5, B
BH—1.3.90%, M T CBE SN, BT 2 7 L—3 A ME LRSS0 CTH 5,
BEEEILZ OEBEAROEETH O, ML R DN 2 AT 7 BN SR E BRI LTV D 8,
F BTV 2 I ST RSB O DD, S OEAICITAEREENTWDENR, £
DY, MR IR E A O E A RN E Eh, ARG E R THAEREZ N,
72, BE—1.3.10 idfERaz2iaE L To~Aat A hTHY, HEE T4 LFcs &
SRS BARIAL, U 72 JEREERE I E A R S EICE N TV 5,



1w 1R DREOROSHEEM OO FHIRHE & WE A

BE-1.3.11 1%, &28A5OUNTH DL, FRELE LB A T ~Om /NS 72 Wr)E & ik
PEER AL TCWDONRBIEINTZ, 20X, BE 7 L—HA b~ A vt A MI/NFET
JRFTHI72 b O &2 EOIVUIREFTICFEL, 2 TEEETLIZ L, BRTHZEEIAAETH D, B
ZAE, HERED X D B E I IESEDO S Th-> T, BAHO I/ NI 2 MBI E S b
X7 L—HA MEESBSTFET DA, MEDONTYXE LT, ZOESTRIGEREL 2D, =
DX Il —ATIE, ASR BUGHEAE RERND & ZHERBEROEMEZHHAL TNDE 2580 Tho
TH, BE—13121T0-7T L 9IT, HOBGEOHAITIRY ASR AT L5566 H H[2].

FEE—-1310 fE@BEIXABOF41 LD
CHE=—O)L ERHESE  ExX=a)L

1m

RRBUPIOME & Wi

e W -
FHE—-13.12 WREHICLHHERH ¥

EE—1.3.1

14 BEL-ASRICHT HRHREEOEEM

ASR IZTBMEAICELHBRTHL DT, HAFHRBREGOHE - a0 - i Fr7e 580
BE ALV, ASR DJRIA & 72 2 ROGHESENIIBEIZ B & 22 S 41, 23 E 1T ASR Ml %3 & BEIC
L LTWD, UL, ASR OZEENE, HAOMMR SICRRT 270 VIERORE LT S
READTEE, T U EHER e & Ok A R BERABER L, ZAUE ERMTIEZR VW, ASR il
KRIZONTH, AKASR ZZ2IFCERTIERL, SHITEMOKNMERBRYL, 2 TosaA
RREICAE DY e FIEIR N, ZOXIRNEB DL L, ERICHENAOHEED T, EO
Ko7l LEREE T, FDO X O MELIZ ASR BRAE LD E WO IERIT, FDO%BORISIZIAT
THOCEHETHD, BIE, ZOXIRERIL, 12 AEABSN TRV, ASR DIFEE /AR
THZLIZL Y, BEERMESCHIERGRE SO, IRELZHASENDR S 572 EOFE L EETE 53,
WFFeHsBE 72 BB\ T, REZMEE LT —Z X—=2iMThbind Z ENUE snb,



Him H1E DAEOBISHEE OB FRR & R0 A

1.5 BM D ASR RER A% D 11
1.5.1 BABRAZDME &

BUE, 27 V= NHBMOT VI Y ) A ROSHRBRGEE LT, £—1.5.1 1T T HIEOW,
I b E JISA1145) & EAHX N N—1E (JISA1146) BHWGLILTWS, LaL, ASRIZLD
IR e E 2 BT D BEME a2 ) — o OH -, KO, 1RSI 435 o FHEREE
IR EDORUEPBEEMNHER L TALLZELTHLOT, BMORBEREENEZFEH L2
U — MEEH D ASR HALOFENR IR DFER L 72> T DGER D72 72, £72, ASRIZLD
a7 ) — boIERE, RHEIMEZET2H5BG00, Th6FEREHELT 2 IIEFRIORH
MM TE, BMOMEEEE L TCUEERB TR, 2070, BMORHMEZIT 5 BRI
Al HNDFET ASR &\ 9 BIG AR S 5 ), ALFIEE A PRI 72 & DR & LIS O
BEAZHWE VTR H D, L, ASRZRESED L, AT 274 BV U BT LD
PERICEENAET, HENERLZGELHVGED, £z, RBFEICL T, RERKOENIC
KV HERRBER DRI > Tn D, WEEUANAOFIELHWL5E TH EOFIRILE
EREMICED D Z EITHELWVORBLRTH 5, i EOHFZE[17],[18)1C TLEER X OO et
BRZ1TV, HEEMICAE UT-Hb L DR EIT-> T\ D, ZOFEE, BRERGIEIC X » THIERREN
Bip D Z LR, EHEEMICBIT PO EEEES LBRWERBNGEONLGE80 5 H 2 L 2154
LTW5,

ok B LA OB CRERMFET, FMRPHEONDL L TOHMAELS, DAETIIEM O
TAAV ) BEOERBRE L AL TERH SN TS, & fiE U & Sc, 7V ) R & Re
DRI R E 2 M, ALFIET THEE ) LHESN TS, EAZAN—ET HEETRN] &
PIESND T —AMEL T D, Flo, ARKEFEORBEAICHEAT 52 LIIAGHETH D,
S BT, FBIEEMREMO ASR Z - T EMITHBI TE W E ORI H 5,

F—151 RERMGTILAY DY ARGHERBRSE—E[19]
2 OB & EE . S -
sk HEZRELI=BME80°C, 1N D NaOH KiE&KIZ 24 | Sc A% 10mmol/I LA ET Re A% 700mmol/|
(JIS A1145) BFRREL, BM MDD NaOH KFRHFITEIFHLE: | Kb, DD, Sc R LI LELDIHZEICE

SiO.NE GARIHE, LITF Sc &889) &HERF D
NaOH KB BRDT7ILH)EEDIET (FILA)RER
£, UTReERBPFRET S,

DEMIEETHEVLOEHIET B

EILRIIN—%
(JIS A1146)

&

BEHMERFHRLTHERZELLZRBEERL, €AV
27 LA ED Na:0 BB T 1.2%L7 5 K3ITERLT:
40 X 40 X 160mm D HERIK(EIL 2N EHHAEE
%, B 40+2°C, JTFE 90% LA £ TETEL, EILAILN
—3 ADTEHFIRFEERD B,

FILRILA—E 3RO FfERZED 6 &
A£IZ 0.100%KE D HE (SEE LFI
L. 0.100%LL L DIHE (FE/ETELESH
T35,

NaOH /&% Ri&Ei%
(ASTM C1260)
(hF53%)

1%x1x11-1/4in DEILZILIEAEFEZE 1N, 80°CD
NaOH /K& &I i2i&EL, 14 BRIEEZELELE-EZOD
BREFEATT 5,

FIBTEED 1 HlELT, REEEHM 14
BREITO01%REAES, 0.1%~0.2%DF
AR (ESLEEOMELNEET D).,
02%LL EAFELT S [20],

£aF0 NaCl B &RIREE

(Tow—4%)

EILFILEEER K 40 X 40 X 160mm % 50°C D £aF0 NaCl
BRICREL, 91 BERESEL-BROEESEE
BIET S,

FIMTEAED 1 FIELT, EEEELR 91
BT 01%REHESE, 0.1%~0.4%DF
B, 0.4%LL EABELET S [21], [22].




Him H1E DAEOBISHEE OB FRR & R0 A

—J, HLRETEHEERRE L TEALX L= (JISAL46) BEESNTEY, BRIl
JH S ATV D EREE D FREIEY) D E DL T DIRPUT LT VW E B2 B D Z &b, EORER
FERMEFE (IS A1145) (TSNS E, FaoT7 v ) U A ROGERBRFIEOF THE
ERRBRGEE SN TE 2, Lo, EMEONLETOMMN 6 » A L EL, BIEBEES
R~ LREFREZATOEM 2 ETIIRCELZ T T2 Z E N LW SRR S TnD, birdk
12, OORETIEEM OB EICBNTEALZ A A—E (JISAL146) NHWVSIL T AEIA T 10%
BETH H[23],

s, NSITHE ST o IR LIS EESNE TIEEIC&R —1.5.1 127”73 ASTM C1260 T
HE SN TV 5 NaOH IRIRIRIETE, £ 72138050 NaCl ISIRIEIEEN VL STV 5, NaOH IRikiZ
BIETRRPEONDLET 14 A &8, BTN LTV ) iGN D 2 Enb,
TNT Y DRI LD EEZ T D500, BMPIZT ALY Z2RETLIWERH D56 DE
PR U CROEEZRHMECE D & &SN TW5D, LovL, BMOMIGHEZBRICFMIL T LE 5 Al
BENHDLZEHLRENTWD, 72, BT AN OKEREESWVIRE CHERT -0, 22T
FRICIEENLETH D, 5, Ty — FOHETIE, BMZDOLOREM LY ASR SUGME
EIHMECEX W E O ASH D, ZDimw, L0 EEOMAREICITVEERERBRE LT, f
Tl NaCl IR IRIREIE D B 50 Z OfEtERRER ORFEUIERBR IR o, SN B wIc 7 v m ) BMia S
HDT, NUTARERERETLHEMOMIIY (T at A ) 2ERTL2EMITONT
HZDOEEBEUNHETE D, £, ML A5END Tl VLAWY NaCl D79,
NaOH AR IREE & B2 0 |, WKSLHGREBG AN K - T ASR 2MEHE S A BREITITWVERER & & &
ZHNTWD, BT, BIFAT KSR T UoMEL (7747 via, BIREHRR, EM
MAR) O ASR HIHIZN R Z TGN 2 7= O O ERERE L L TRIIICHECZ D LlEshTnb
[24], LU, BB 3 » A X3 —1k (JIS Al146) O OHITh 508, FEHH
IZIERRREY,

UEXY, 150RBIEOHTHWTT5Z L1%, ASR DRAEICKH L TEL DY A7 ZNIESHE
LT D, ZOD, AT LEM ORECHEEY O IR E 2 A, EEORBR L
Fhad 52 LT, ZANREMICIDBEMOREZHE LEHT20ER S S,

1.5.2 HERERAEDEE & B

AT G HIIR C do 5 bRt 7 D K LS FH O 5347 2 B —1.5.1 1T~ d, ARt 5 1388 = A LARE
KUEEHEDNIALS AL TRY, RIESCTHCE Z2 G 0HBEBNIAS A L TWb, 20X o7Emhn
TIHBEBEALEESNTND, ZUARMTA N, NUTo~A b, KIUTTAREENTND,
el Cida 7 U— NHBEM & LT, WIEOBFINE L D OEH STV, A)llRFEX
5T, BEREMLUEN DI OKRER ENSERSN I RIEa AN bR TV,
ekt )y 2R E T D BEMEMEZ AR EM L L, TOEMER—1.5.1127d, BMORMET
£R—152 O LBWJIWA], R, Ff, BIOBREDOAFH 12 MEz®E Lz, TERE
MoOEA - SRR A R —1.5.3 12773, KD C OEFETF)NIFEDTIFF| O T 2 A FE I3k
HaThH 0, ZIEE A0%REZATEBY, ZOBRBARNRS~ LARAITEL, S OR
e LTLERIZZ VAT A N, NUTa~vA N, A=, KIUTTA%ZLBALT
W5, ZHFOF OFEJIEORNIESF O FE /B FE 1T ZFEO KA B L OHERE 2 5 A TEB Y,
FOGHESE DR & U CLEILEFIZZ VA IANTA K, NITa~A b, A=A NREALTE
v, KUK T ADRBNIVETH D, RO G ORERENA O EEREIILIIETHY, R
PESE DR E L CRILEFIZZ VA RART A REREDKIUT T ANGEEN TV D,
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NEREE £
JUELF]
JUEDF
JUELF]
BERDF
BERDF
FHEUII BERDF
Be E?I-"E
BERDF
»a
Ba
K [hBEE)l  |iBE
L [=E BB
K—151 XREMOEMLIELH
=—153 FELEMDESR - iPEHE
5 TE | |k w . .
CZHIR: = Py Lo & W RGO
ITELERIITEEE. =
N i 14 4 i3 i
B | ®W& | 269 0.78 BRG s L R RIGHEIEIDO A TEIEKRFAE
o | wsr | 265 | 145 |EERBEEKEE. |RIUERICRGIEIN: YRS T4
i : | RILBEEOBREEET [~ FUTARA L KILHSR
e lmr | 261 | 11a |BEEOXBERY |RIEDCREEGY: SYRR S
i ' | s EEOHEEEET | FUT AR KILASR ()
F L ma | 261 | 18y [EEEOKMERY (RILEBICRGIEGRD: SRR NSA
i ' 2 | 2 EEOHEEEST | MITFARA KIWATR )
w ol wan | 265 | 142 [BEBOKMERY (RILEBICRGIESLS: SR ASA
1z . R 3 L A — S
LEBAOBBEEST L PITAA RKILUASR M)
o [ e RINEDITRIGHESRY : 2 RN
G | BB | 265 140 |ZILE b dOLA5 2 (%)
J | BB | 283 054 |(EEBE RIS OB EIXRAE
N0 s AvissiEss spREs
1000{ —— JREBXRE HTEER
| @ BEB /
1 O ®%c /
S s0{ @ BEE /
2 O  maF /
E 700+ 8 gﬁ]H /
] | EG
& 1 a ®Ba
2 5004
- |
" 300 Ei]
8 J
2 200
P~ [ 'S
] EEE ( J
9 7/ l Ay & O [mEenu]
UO I‘O IE)O IOlOO
BB HESc(mmol/1)
K—152 XREMOILZEDHBRHER




Him H1E DAEOBISHEE OB FRR & R0 A

K153 OEMITK LT, (L5E (ISAL145) ([ZRDBMOT VI ) U 1 BOGHERERRE R 2
B —1.5.2 |Z/RT, WHESE)PEOWF] & GEXPERMA O 2 FREEO BN IEE TRV OHEE 2D,
O EMITT T MEE ] OHEL -7, L, JRHBARGIEOH ERLUEREZ T FEl-
TWAHRER LD ERITEISER 2N E XS WEIN e WEER E 7 o7,

BHMOT B ) B RISHEREREE L LT, EAZ L= (JISA1146) & NaOH IRiKiEEE
(ASTM C1260) DH|EFERZFTR—1.5.4 1T~ T, {LFIET EFE TRV &HE S VB RESE)
PEDTISFNLE L & L3 —{k & NaOH WEIRIRIEE O R ERZERER & b TH%E] SHE SN,
b2k LRI ERBRRE R & — B LT, L L, BEREDL ICAREA 1L HE Tl [EE TR
EHE STV, BZ A N—IETIE THEE ] LHE S, —F, NaOH mKIRIEE T TH
T R0, ALFEOBROKIEERIRHRBRE R CR R OIER LR o7, EHIL, {LFEEEL
HR—ET TS | LHE S FBY I E & JUEERE ) PE DI FNC I VT, NaOH IRiKIE &
BT TEE) LHESh, BN EENORBRGIECBNCTRR IR oT-, £z, ®—1.55
WRTEBY, USHENNZ N E ST L EMICEBW T EFES L O ERZERBRIC B )
THLTRT MEE) LHESN, TXTORBRER T L,

x—154 BHMOEBEETILA) D) HARISHRBROER (20 1)

- EILAILIN—=%K | NaOHBRREE
BHOME | BHOEE | Js | BBHomg [ (JSAI46) | (ASTM 01260)
(FIEME6HA) | FIEHME148)
OPC 0.013(0)
B2A JNESF ®/E FA15% -0.002(0)
BFS42% 0.012(0)
mET OPC 0.675(x) 0.720(x)
EREFI JIESFI e FA15% 0.011(0) 0.058(0)
¢ BFS42% 0.171(X) 0.244(x)
OPC 0.013(0) 0.139(0)
EI [ERLF ®/E FA15% -0.002(Q) 0.011(0)
BFS42% 0.013(0)
OPC 0.011(O) 0.365(%)
FHEUI [ERLF mE FA15% 0.001(O) -0.012(Q)
BFS42% 0.017(Q) 0.197(0)
OPC 0.068(0) 0.425(%)
NEEE FERDFI &= FA15% -0.001(O) 0.015(0)
BFS42% 0.019(0) 0.087(0)
m= OPC 0.031(0) 0.521(x)
REE BaE e FA15% 0.023(0) 0.088(0)
< BFS42% 0.047(0) 0.230(x)
=—155 BMOBELTILAIID)ARIGHREBROBR (70 2)
s ELBIN—% | NaOHEBRZEE
= v | = " ! - " (JIS A1146) (ASTM C1260)
BEMDIEE | EMOESR Aﬂfw HERADIESE P BARECH ) (4]
(FIEMER6HA) EAE148)
OPC 0.011(0O)
RS ®a — FA15% -0.006(0)
BFS42% 0.008(0)
OPC 0.010(0) 0.076(Q)
SE ®a mE FA15% -0.006(Q) -0.005(0)
BFS42% 0.009(0) 0.023(0)
OPC 0.011(O) 0.180(Q)
NEEE BB — FA15% 0.010(0) 0.010(0)
BFS42%
OPC 0.009(0) 0.073(Q)
=E BER — FA15% 0.017(0) 0.022(0)
BFS42%
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BMOTNVH Y U B ROCHERER & LT, WRESFEE QWSRO E v 2 L 23—i5 (J1S A1146)
& NaOH #iRiZ1E L (ASTM C1260) DIFiEZFEh 2B —1.5.3 |2 d, RBREER, T2 —ik
& NaOH EIRIRIEIEO M EZER) & & FAIS%LSMEI T T HEE TRV THEF] £7213 TR
el Lirolz, Fiz, ENAHFNA/3—kL NaOH WHRIZIEIE O ERERICEIT L, 7794 T v
2 XA LI A Y PO ASR IR N Lo, —T7, B—1.54 ITRTRERED LI
WA TITENANZ N N—IET, [ ZEAEWREZ RS2 72DIZxt L, NaOH EHRIZIEE TIEaM
IR AR L, WRBRIE TR DR E o7, B ELZIEaIIZTEYEY B S A b -
AR HA NI EORTHEHPNIBALTEBY, TAh ) E2WETIMHERD D, ZD, T/
I ASR—EORBR T, H 50 UDHERENETICT v h ) 2T 2R 85 LT, RER
i/ VFEM T 5 AIRENME DS & 5, NaOH VIR IEIEIC T 14 BHIER 97X TO 7 — AT TR
ZaRLTED, BEEMAIRRICHEMBMET 2 2 £ 08B 2615,

{bFkic© M) L S FRUNEER YR O €L 2 L3 —85 & NaOH {EIRIZIEE DI
RZEEN AR —1.5.5 [Z/RT, B/AX N AN—IETTIT & A EREEE 2R S 72> 72 DIIZ%F L, NaOH
WIRIRIEIE CIIRE VRSB 2R L, WRBRECRR IR Loz, AR FE)IE L
[FRRICAL A C T &H)E S AL LR PE O bR Oz iEZEhE, B—1.56 D LB Y
NaOH #RIZIEILE D SR EWERZEE 2~ L, FERUIE L F—oO@m %R Lz,

FNA N AN—EOREERER % OMREE AT 4 2 LRI L 5, M5 E%
BEE—1.51 (277, ilBifk OPC TlX7 7 v Z 1T/ ARFHEEIN TV D DORHER INTZD, FA15%
TIHAMIFR NS, BRERBRGER LS L,

11 11

e s —— B RS hF| OPC
1 EREF)IBF OPC | BRI .
0.9 —~ BEE%)IBF FALS%  — 0.9 BB IFLF FALS% —
ih b N 0,
o8 o #EEL I B BFS42% — 0.8 ———HEEEAIEFI BFS42%
X 0.7 0.7 =5
g — = (BE]
# 0.6 X 06
# 05 — # o5
8 04 o) -
03 — [#mE Tl B g: i e
. , ———
01 [l — o g
o T ——— C ¢ ) I RO e i ] €.
0 30 60 90 120 150 180 0 7 14 21 28
#ih(B) #in(B)
EILAIN—E NaOH & &R & X

®—153 B#HOREFRABRER (BREF)IE)

0.8 08 P
0.7 ~BeBRE OPC 07 ——HEBRE OPC
— 0.6 —— BEZ T FALS% — 0.6 - BEE A FALS% N
S Bl
g 0> -~ BEB WA BFS42% — g o5 ~ BB A BFS42% (52)
w 0.4  os =
PRy
# o3 —. =03 —
02 (EETHL] 2 o e . —
0.1 TEEY 01 /VH’BEEE
0 b—e—=t= > 4 0 M uéﬁ%)
0 30 60 H9ﬁ% ) 120 150 180 0 7 14 71 28
! HE(E)
BLSNA—E NaOH %%

K—154 B#HOREFRABRER (RREE)
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0.8 0.8 .
-~ FEJIA)I18F opC
07— ~FRIEBAOoC o T F RN rAL5
<06 —FRIERHNMs s |~ FHUIFIEF Brsa2s
5 05— < FHJIEDR BFs42% — ] e
ut 0.4 g 04 e (&)
B g3 g 8-; —— P——
’ |E .
o (RETHL] 02 g s
0.; [EET 0 —t —mEl
01 6 7 % 21 28
0 30 60 90 120 150 180
HiB(E) HE(H)
EILBIIN—iE NaOH 3 & =& X
M—155 BEMORERRARER (FIRIIE)
038 08 —
0.7 —— LA [ERE] OPC _ 07 - AEBEAN I BSF OPC
0.6 ~ REEEBERFI FALS% 06 |~ MEEEAIRLF FAL5%
g 05 ~ABRERIF Brsa2% _ o5 | - AEEIBF Brsa2% .
B 0.4 g g
%03 (= Tr] # 04 =" (58]
B - 03
0.2 2 " /
0.1 ' |+
0 h—.g@ 0.1 /”HEEI/-
01 6——30— 60— 90— 120150180~ 0 e G
#Em(8) 0 7 14 21 28
N ()
BN~k NaOH & &2 #;

®M—156 BE#HOREFRABRER (EE)IE)

7HL

— 72

E)LZILIN—iE (OPC) ELZILN—iE (FA15%)

FEE—-151 BMOREFERABRRORALBEHBERR (BEFIE) BE=-a)L

153 RINBIZEITSa29)—FHEEHM (705 O7ILAY D) hRIGHEREER

AR IT D a7 U — NHEM (70 FEH) OfbE JISAL145) X670 K
JEMEEREBRAE R AR —1.6.7 1T T, (LA T TEE] L0, TAZ "=k (JISAl146) T &
LTI LRDBEMRH DN, B I Sc 2% 50mmol/l LL T TIE, {bFEETNLH L R—
EOW T ORERNEIR D r—AIA BN oTz, ZD), LFHEOHET MEE] o, &
fif >V 718 Sc 73 50mmol/l LA FOEMEZMHHTHZ LA, ASRBAED U AT #EHIES Z LI
HEEZBND,

X —1.5.8 |\ZJE)IFED IR & U7-F/L Z L 3—3 (JISA1146) |2 X BIEERE 279, i
B IS Al146 OFRERWIM 6 » H Tix MEE ) HEOBFEHMTH, BEHMIRM O S OFRCREREE 2 15
e UK B AT X DA TR R & iR E 2 o8 LT,
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‘ES :ZE o N } l?f‘f;%{l’ml”{_%
E 350 A JIERF =
= « LR .
$ 300 cuw | ] iEews
mm 250 BEY 3 5 (;;léTMCESB}
A 200 . &‘x
E 150 g B
g 100 ¥ oaxg ﬁ:g‘, x*
= 50 x, A5 [ mEonu |
T
N 1 10 100 1000

BfE2)hE Sc(mmolll)

eT7T—4

HM—1.5.7 LFERICEDIRGERBRER (RIIRDa27 ) — NAEHM 70 7E8H)

X —1.5.9 [ZFBUINEEDFEFI 26 LzT L Z A "—kIC Xk D EEE 214, @ o JIS
Al1146 OB TIXITE A EE L 2WEM TH, HABRAIZ X 2GR TIZ 0.1% 2 2 5 1
EEE AR LTz,

B OMEERRRER & LT, B—1.510 [ZFEIFEOEZHEH LIzELZ NV AN—IEC LD
EZEE A RT, BE O JISA1146 ORBRHIM TIXIFE A CIEELR2VWEM TY, HKEAIZ I DM
ﬁ%fio&%% 2 HFELWIEREEZ R Lo, 6T, EERAIZBWTHH 5 HET03%D

RZsR D3 L vz, B—1.5.11 ICFRUINPEDRERD 2 L 7= E 2 VX —IkIZ X D IRZEE 27”7,
HKBAEIZL DHRETITN3FET01% % Z 2 DIEEEFE 2R Lo, B—1.5.12 [ZREXPE DA
R LIV H VN —IEIC K D REEE 2R3, BEERAEIC X AR CITN 3T 01% % =
2 HMEEZFEN AR LT2DS, TRLIRIZE & A CRZRIIRBIXV & 720, SEREEY T ASR 3FA L T
DARPL & i35 &, AMEERZRRBR CIIHBL T W R & o Te, BRBIEDOL LIEMAIZI
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LAY D L, BEMOFOEERNPREL Rote, ZHUX, SN LTIVH U MR
SN HIESRETICBWT, TN E TOBEHM D ASR OHEFTEE OFIEN 2 7 DIFERICKM SN 5
ZELk b oTHD[14], —F, TSHELUAD a7 IZoONWTIEWT N B IFZERIN NS <, THEFR
R L) SHES NI, Ko T, JUSEE)IIKROWIETM 2R L7 EwIX ASRICE 54
{EDFREE 23[R Ul PEE A4 T 2 HRASE) oM@ Db D L i L TR CThH 5 & B 2 biviz,

03 r B NAIE e el i i -y
(AR -8- NARR (srees
-3~ NAKE 5em 04 [--==mmmmmmememeee e e e e ———— (AR L)
CAEAREN L) - Tsai‘-lnuzﬁs;a
e ' ) (Al P
R e g~ bR e T <- TS
& o o- TsHl s = (AR P AR
o - o €31 {IET TR P —&— NKH
& - o A B
&8 g pemahRR W (ARRIISIRS)
QF e e T CARE R s B MK
- = MK .
-:JLEﬁ.HI‘FRw 00 | :nhl”zﬁﬁxmnwﬂm
. i S L I
0 I o —A— HNEE | KNAE L (M)
0 2 14 o1 a ['HH‘-. 0 7 14 21 28 35 42 49 56 63 70 77 84 9 ] I\E*‘;/
o KNIE | ‘Eh HERa®ma) YGH
frd o= 4= )]
E—445 17 ORERERR H—446 27 ORERERR
IR ITE IR ZE S IR FE IR =E S
(NaOH /3% :2i&%) (Baf0 NaCl B&REE)
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(@) RABWERICK D27 ERDOBREHER

BEE—441, BE—443, BXOBE—445 8T HEEMNLaT 28IL, BE—4.4.2,
BE—444, BIXOBE—446 R T X915, KE S 20mmX30mm, &I 20pum O3 %
VERL L, (RYCEEMEEIC TRM BT A > b= MEO O TEIILR ASR 7 /L DA AR i D81 23
EATo T, NWBHEIEOEMIZIZLIE EMACEDREA SN TVDER, BHIIKISEL TS HO
FRIERL T THY, ZUEET D7 VA RNT A REKIUT T AREEREESD TH D &5
z b, ZOREE, ALORIHNALE T 56 EOEE 157 5 O8O ASR & OREF &
H—E LT\, BBEEOLWAEIIN T AMMPEE LT b OBFIET 50, LS EO L L
K132 O X9 RERITRD DR o Tz, a7 ORERERRIC CRE RETFHERLZRL,
ASR HERH - & LBHFETH - 7= TSHETIE, Smm 2>5 10mm B2 D2 Eak 173 B < i LT
BY, RIWEKLTHEE AL NEAZIVUZEEOOCEINAHER L Tz & RS, Files<om
FERUR S IO RS OIEMA R Sz, £, JIR R OZE LR 712 6 BUGSOIRBIAFED BT,
—J7, NK#&TIX, TSH#EEFEROL AR ITEUR Y AWM 2 O OEIN TR S N, 2l
ERLFOREEZ OISO X TS & L T D IR F LTz, TiabiciLET 5 MK 46
TlE, BIER T OEEENDRLISHBEMTH Y, MECHITITEA ERIEL T otz

&l
EE—44.1 PCREBTSHE DVVEIN BE—442 37 (TS OFNIEMEERRE
CEX=a

- BT &

FE—443 B8 NKB)OVUEINEE FE-444 27 (NK 1) O RS

CEX=a

e

R : pr R i 5
UElh BEE—446 37 (MK ORLIBEMEEHE
CEX=aL

FE—445 BHEZELMKE DOV
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AT IR ASR HUMEIEY O FEREI A & SOSHEE R O MU 70 55 A

Eil

F1

45 F&H
FEH IR DO ASRAUAEE Y DO RIER A & SUSHE M OHUIA 72 3 [ICONTE LD D ERD LB
nTHD,

(M

@

3)

“)

WA, BHRCIIBRENSMRERICB T 22 ofE S, fdtt )y o iR jiiikiZASRS
ERBENEFRICHA L TND Z ERHLNIR-> TE 2, TOREX, ASREMOLILE
ECThiE, HMRMTh o7,

EHIRDASRLLFGELRL DL < DR S-S RE (BRSO ), HUE ML IS IUsAE) ko
JIRSFRORERbF] & — O Hilsk T o [ 23, g A X IUSERE) | FiRIe = [E o )1 b<oked, 1L
Wh7e &3 EEALH G I G ST,

JUBEE N Fi Ik OREEW I STV DB O(LFIEOHEE TIX, B Y &S
50mmol/17> 5100 mmol/ID#FAIZ 7 1 » h STV DAY, 7oL A U D BRc OB Bt
72<, ASROFBEAEMSIINE N EICHEET AMLERH - T-,

JUBHEE) Ik DGR D ASRBAVEE & B OAEFERERL & OBRMN G, JLEREIEOEMIX, E
TR DR, TR eI %E2 FHI1on T, ZlaogaERn e/ Tkh, T
T U B IEEAME T LTz,

<BEXm>

(1]

(2]

(1]

[12]

[13]

[14]

KRRE, FHEE, SEMZ  BWROKISHESH & ASR HLEEM O, =27 ) — b T¥FR
£, Vol29, No.l, pp.1251-1256, 2007.7

BREE, SRS Re A ERER O ASR BUIER & SUSIEB M O5 A4 F R, #4F}, Vol.59, No.10, pp.781-786,
2010.

BRI AE B RBR TS~ = 2 7L <[+ 3 > - ASR - HEMR xK < ifi~= = 7\, 2016.
TEREE, Ho—th, BAEIL, BEME  BHROFEMOT LAY U G E ASR HUFERIZEET 2
P, =7V — M IEERGRSUEE, Vol33, No.l, pp.1007-1012, 2011.7

TERAEE, MAFEERL, B EIL, BEZ  mBHRO ASR BIAEE DA & SOGVEEM OB a0,
ary ) — MEEMOMIE, Wik, T v 7 L— FERSUHRESE, Vol.ll, pp.463-473, 2011.10

FIBE, ARER], BILE, HA—W BEEAI2 2o 7 U — MRSEIC K E T 8N B4 5 R REaR A,
a7 J— N LFEYGRCE, Vol34, No.l, 2012.7

fEHE RS « 50 S LEHOBR—AITIES—, 1987

IR, (W) BRI A AR IRMER (2010 4EhK) FEAE, 2010.

E T2mAE K REE - PSR - ERE AR, 2014

EHIRAAE - BHEBREW A~ = =71, 2016.

BIEfZ 7Y ) BSOS T D — Bk, 2R EIROME—, A hear 7 U— ],
No0.696, pp.1-9, 2005.

REMZ, KRE, R, FHEE  A)IROKISEEH & ASR HEEOT — % X—21fk, 2
7 ) — b TR RGSCE, Vol30, No.l, pp.1017-1022, 2008.7

KRE, BEMZ:F LR ASR H{EBROEEMAEICIL-S< ASR Mflx i L OHERFEBLTIEDORE,
oy ) — FTERE, Vol.20, No.l, pp.45-57, 2009.7

BiEMZ, BRESL: 27 )V —kaTick b ASR BIFEREOFM, A 2227 U —1h, No.7l5,
pp.64-70, 2006.

(8 & KE]
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B1im 5T OHIRIO ASR S {UHREY O AR L BOSHE R O i) 2e 554

BE5E HREDASR SILBEVDORERE & RICHEEM DI LS

51 FBRIZH TS ASR BIE~DE Y #i A4

LD ASR IZDOWTC, WODKE R TRIE L 7272 A TH 20, BF 5 < WEF1 58 4 (1983
££), NHK OFT VEHGEICHREZR L., (a2 V=2 T4V 2] Hi20 Th D EHRSND,
[ A2 b 5 IRk 13 4R LY, [7 vk VEMRISHLEEY OBWr « iis % KT
% & Efi, ASR DFERZHIET S & L 61T ASR DHLHEITORBZ LI L, ZWTIEIC SN T
Rt LTV B[], AR EEE T 2 &Y OFHAER R CTIL, ASR DRV H HREEWITIEF 41
(1966 ) ~BEFN 50 4% (1975 42) I SN b DIZE <, R 61 4 (1986 42) TV
BERBIBZOBERTITIFE A EREL TR, E7-, R OREEY T ORI ASR O
ik, ERGUALOHFBEEEEBFTNTOREN L > H%<, E<ITBER, FrrLB LU
BECII R ORI 35T TASR DEEWVOH L 00E N « ZLVOHEBISE ] PRI TWD, Ml
~ELREB LR RESE  CEEET 2 mBFIEE ST, WY - =y RTaEED
5 BICRIBRZ2BIERFEL TN D,

E BT, BBFD 57 4F (1982 4F) (T 2 BRAA L 7= IR 3 A AR & 8k NS E oo b Bsgrapiy,
BAFN 54 48 (1979 4F) (ZHEH 2 B4h L7- NEXCO B H A EHE G A EiEotEE #hfE &
] JCT~HaP IC TH ASRIZKX AV OHEHNNEAEL TWDHHDONAZIT BILDH, 728 ASRIZD
WCIEAHEBE CIEBNCHIS L TVWD L H TH D,

52 HIBRIZBIFHASRY Y S

B CHER SN2 ASR BEEMOFHNC W THILT v 7 % 3 B TR L TEE—521 %
FOBE—-5221Z 3 Frifiddbpe 3 e [FEkic = > 7 U — NHBEM & L THIGED) TR, k),
JIRSF, BErbFl, L FlE Vo o RERVEMEIRZHEH L Cnd, LR TC, HROEFEMNRME
fELTHY, ASRDFEZEHEL S LTWD, FERNIZEITS ASR v v 72 R —5.2.1 IZ7R-7,
Z D ASR FAEMIL O XG0, B OWNARRERBALEIZ LD K5 LTWD, FiBR T, 1313
T ASR AL T D, L, /INTFRBM E Liiife, +HRTH, 7S HBTR X O 5IR

(fayBTH, AT, BIRET) TIX ASR 2ME & A EFAEL T, ASR OHLERE T2 b
DOPHIAEROVENRTHEAEL TND L OETERAY TH DA, HAMICEILRTRAOND K572
72 ASR 134720, ZHUER—5.2.2 12T L 912, FBROIE 03 b AR L H ARDEE

(1) EEMBEHEHED ASR (Z7 A) , (2) BEEMEHO ASR (727 A) , (3) B FX
VAN ED ASR (T 27 A)

ASR T/

C : #EY OREALE 2 12 ASR DOUVENN L — AL TWDH O, B: ASR OUOENAIHEEY DK 1/3 UL EOHE

FETRAELTHDEHD, A: ASR DOUEINBSAHPAICZHEEEL, BECTRLIRDLNL LD

BEE—-521 ASRIZ&LBHEILEH (1)
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B1im 5T OHIRIO ASR S {UHREY O AR L BOSHE R O i) 2e 554

Bt 74w~ FIfi@E L, dbfE3 e THE I RE < By, RINEMEIR 24 H
THEa 7 ) — MUENRPEREOE 2 TSN TND Z LD, ASR SUSTED BTN R 5
AREMENE 2 BT,

@B IEEHE O As (7> 7 B), S)EKBESD ASR (77 B) , (6)EKEBIHO ASR (7
> 7 B), (NEERED ASR (T 7 C) , (8)FIEMD ASR (77 C) , (9)EKIED ASR (F
> 7 C)

ASR 77
C : HEH OMEAE 812 ASR OOOENN I —HREELTHEH D, B: ASR DOVENMEEM DK 1/3 LLEOmH
FETHRAELTNDHD, A: ASR DOVENDNEFHICZEREAL, BEESCTR LN LD

BEE—-522 ASRIZ&LDEILEH (2)

(O ASR e/ Hitksk

() ASRFAEZL
TFELAE
\ Fafa )l LG

®—521 #HBEDASRT YT
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DO G -9 e o S g
K—522 7AvHYITFEHBRDAER]2]
53 RIGHBEMD N &EEDAI & DBEK

JREF B [3]1AMERR U 72 SUSHE B4 O 3 Al Hiia ik O FZ e )| O & Bia TR —5.3.11Z7R" L
72 BAFIETIE, KINEENC X VI FO~ 7~ S HISRE I L7-BE, HiFRiE CAasIichHIL
THAR L LA, ZEB L OWMECE 72 EOKILZEENILL AT 5, ZOHTH B L
WIRFRIZ T E 7280 =i~ UL O K ILEEICE, RO~ 7~ oMt Les U By o &R
ERETHDHIZVAMTA MRRNIT o~A b, BROWNIAHINT~ I~k L7
SEAE LT kU Z A, KU T ADOEE R EIZ I VAR LA/ =, HDHNE R 7 U
A R RT A N RRGEFOGTEDASREUSHEDOWE & L TEEN TS Z EMRIEFITL L,

Fio, HEEOT v — MREAICIE, ASRBUSMEDRMMSE AR E 2IIMEa %R, 612
t R=—%E0RE0RG5, ZNHIE, WET L— MBURHETKET L — O FIZIEARATES,
W7 L — b O EOHRm NI EmM O, AN LTz, Wb b Y 2 T RO IIERIZ 040 L
TW%, ASREUGHEE LTI - < Y L RIST HBIERMEO KIS A4 T 5,

BERA DRV T = AR, EREN~ 7~ L TRV TAER LTEGAESY, v/ ~PE
A LTSGR E S E S (JBh - B - i) Th ot BGa CEMEN AR, FHibdb
TER DI ARA5572 5 OICASREUSHED B E - M A 2 2 < G0REMRH D, Ez, AT
& FURLRS G DRI FUZASRISHE DG E A R A Z LG ENH 5, S DICKEERICL VA TS
B2 L—HA ho~vA a A N EOWRERIT, B X0 A U7-RMASE - MR8 A 5
BEERDGEDND D,

LT CIER—5.21DASR~ » 7" CX4y LIz HUE T, BEHM OWIIKHR - BEE TS L O atES
f & ORARIZ DWW TR D,
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BABLRRILEHEE
%1 TY
ﬂﬂélséﬂ_m E‘% A2E BhEE

Sal| — il - =R
K—5.3.1 FBRIZETEZ7ILAY DY AREDSF ERIIIKR EDREZE

(1) #FELL

FBLALTHER S TW D EMIL, EISTINE, BWNIERS XOREFIIEO LD TH D, i
JIKREB LORENIKRIT, EREESC, Tv— M2 RICHELMAINEOSEK - kg2 i@iE LT
W5, SPER K OMRNIINBED E 7 8RRk L, #REE RO EB I ORAENEKRTHY, kil
AHEEIEEAEE TR, ASR MIGHED AT E L QIR A RDOT v — FB I OE AN DT NI
GEND ZEDBHERINTND, 2B, ZNUDICEHERT D RISESEIIEMSEA R TH D,

—J7, BIEEIKROFEIY, B—5.3.2 1273 X9 ICEE RN GHBEICHT TA< M/ LT
Y, ASR SUSMEDHF = F~FENAKILEEH DL « T A YA b« ECHORE « KILUE
BNLEIHMAT HEE - HiE, 20NN TF vy — b - BEAREEZZEICEDLY o T fMHIEEE
ATV D, F72 ASR RUSHEEREE LClE, KIIEEHORIE, Tikts « 74 4~ L OV §E
KA, $EFREEROT ¥ — FBLUOEERET OGNS, 2B, BE—53.1 077 X 9 IZKILEESEIC
%, ASRSMEDENZ U A MNRT A K, MIT 4~ FBLOA =L EEFHLTND,

WEEHX. D —BE OREEY) TIX ASR IZE D VDVDENBRBEL TWDLIHONREZITHND, BF
5 <, FIEBNFED)D, NWWRBRK EHE SN, ok, Ak 14 4 (2002 4) ICfH L=
A AYED AL B BhEE T, FIEBIIFED)IRD, JIRF] 2 A L C LR 61 4 (1986 4£) @
TIVH U REREIRICER SN 0D, ASRIZE DHIGIFTETEL L Ty,
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SEA OF 3 ARAN

) WRARIBH |

o) i I O SR RPN L R W YT e A 10mm
i eE] Hi— ()
BE-531 F/1\—I)LZEFTLHREE CTEEFIIKR)

(2) HE~#Fia

B ~FE CHERA S T2 EMIX, FCREFINESLOMERIEOLOTHS, 728, 1§
BN ERITEHREOTIIETELATWS, B—53.31R7 X918, BiR)Iofkicixz L
AR EOKINEE, Fy— MNCHEEZRIZEDY = TRAAIME, BEEE, REBNMGL, £
B2 BSOS D S A DFET 5,

T PED L2 A TR IT, HERDH ROMER L OVES, KIWEBEOEREK S N Z, UG
PEERE L LCIE, KIEEOZ IS, WECE « T4 A MR L OREEI S, #REEOF v — b
METOND, 7B, BIEIZIXASR BISEOBE NI VA RMNRT A4 RN T o~ MEEGHL
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B HSE HBEO ASR HLHEEY O FERERA & SUOSHEEM O I 22 545

H-533 {ERIIFEE ASR RIGHOE K - HED (4]

Tn5, THIO T TH HERIKRO /AL, KIEEORIE, WS X O
FEHEEIK S, HWREEROT ¥y — b, HBABXIUOWETHD, ASR LEDEFEE LT, KILIEHED
2, JECE, IERERICE N FT DD, 728, ZNHITIL ASR MISHEDE W U A T A
FRIT4~A4 FEFALTVD I EDRHERINT WD, £, FRFHT TITMER & LTS
MNELDOEERT 7 —Abdb b, WINET V=% 7 G0 E A EO SR - HifE 2
WL TWAZE0D, ASR USHEDOEWEHTEZGA L TWA LD EHERSND,

YRR CIXBEFN 57 45 (1982 4F) (ZHEH 2 Bids U7z BBUGHER, BEFn 54 4= (1979 4F) it %
Btk U7-dbhE A EhesE, BRAD 5745 (1982 4F) (T 2 Btk L7- B A BheE K JICT~illf)l|
N IC, BN RBEDOHEEY CTHE ASR 27T H Dbl bivd, 7235, FAk 6 4 (1994 4)
(L 2 BRAE L7228 B B E oS T, RICTEBNEOBM ZMH L TWDR, TaAh
UM EHHILIE OER TH D72, B ASRITHAEL TR,

(3) E#ithx

K—5.3412r7 K912, EHHIXTHEHAINNTWDEMIL, WEhom)[#X CERILE L5 1
W, R ZERT 27 —ANZ, £, BEILHE - SHEUE CIIENEOEM EHT 57—
AbdD, ILICERREORETCITHIEOFM bEHINSG r —AbH 5, WX, T+
HEZKSR IS K OMNKSR & & 85 = A~ B Ik K L DA K - g 2 @i 35 2 & 225 ASR it
MOBWEEAGALTND L0 LIRS, & <O HIK ClIBiGryS 8 O L
FIERE L TERIENTWS, 2, BELIIZDMBENREL > TWDE LIV, imE
DOJNRIZHERE U 7o BE D JE P I L LSRR A E KA DR 3 LT\ D, 7eds, IEiEHss
HEOAMIZITEE LTEREES, Ty — b, HA, WMEEREDELMS Z nmbiuTn
5[5], W)NHX TORSHEERX, KIEEORZIE, WECEE X OEEEIKE, A R0 T
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W1 555 HHRIRO ASR H{LHEEY) O FERA & RIS B O MR 22 557

¥— MREADETOND, Fv— bOKISES IR E A5, o KILIEEIZIZZ U A B
NIA RPNV T 4~A MeGAET DI EPHERIITN D, —F7, BIFED E 72 OGSHE TR
KUZEFDO LIS XL OEREKE TH Y, LI iﬁﬁﬁ@mwﬁ)XFA74F%aﬁT
Do —J7, RS ADZ X, HWEROLOTH DD EMISEOTEMIT R, BMEEa
FNFEERTH D,

MELHIX TIRBAE 72 ASR 2B U7oEM N A S s, 7eds, MRS58 42 (1983 42) IZHEH %
BALE L7-Abbe A B BaE ik IC~ KL IC TiX, )Xo, [ILbFlZH L T\ 525, ASR
TUF LA ERAEL TR, —JF, BRI 62 4 (1987 ) ~MEFn 63 4 (1998 4F) IZfLH B4t L
7odbbEE BB EE BB IC~S% M IC TIE, TVl UKRERHINEE - R oA TH 5 A,
B ASR BRAELTETEY, A% ILICETT 282N bS5, Fo, FEk 9 4 (1997 42)
DRIt 2Bt L EEEA B EIE TIE 7 v h VIRESHI LI O/ O, ASRIFFHAELT
[AYA4AN

@—&M-ﬁMﬂEtMR&WEQEW ﬂﬁ@ﬁﬁﬂ

(4) RAJILIAE

SAANEAE TR SV TW28MIE, BIIEED)IES, JIESFIA FERTH 2038 LB FER
;U%ME&%%E&@%:ﬁ%¢éWMF@Mﬂ,M@ﬂ%ﬁ%éhé#~xﬁ%é )17k

FITH WO K UPEFH L A 72 EOHRE OME 2 @il 2, £z, BEIIKE CIIIE A
7)>33 AT %,

BE)NEED FE 722 SOCMESTRIE, KIS OWECE « 74 A M B L ORI S Th D, LvL,
NS ORIGHETFEOIIITHE VERDO LD TH DD E S EZRT 7 U A RART A4 B b
V74 ~A MBIEEAERDONT, RBMEEAENERTHD, —F, BEHINEDFELROGNE
ARG, KISEEHOWRSE B LA ERIKE THDH, L, 2o b HEHobDTHLHH
FOSMEDEWT VA MNT AL R R T <A FEEALTELT, Mo~ FRMaLE AN TR
Thd, £lo, WS ONEBE RV LERE DIERa~ A vat A N, Lg% 27 L—r¥ A b
BEOH R TO ASR SIS HHER S AL TWN (6], 2L D OIE A FED SOSTESL X585 E ~ FEi%
EAKRTH D,

WL CIX R NEED RS, JRSF] 2 L 72 HEIC ASR IC L 2 BRFE 72 O OFIU S R 4R
LCW%, £7o, dehEa®iaiE (B3F 63 4 (1988 4F) fLHBALE) <L 70 VikERK % ICE
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ERINPED IS, NESF 2 L 7-HEEY T ASR IZ X A O OEIN AR AE L TWAD S OREA
IND, IHIZ, FAk 27 & (2015 4F) ICHLHBAMA U 7= AbiEErmsip TIEEE ) E OB 2 H Lz
Z LT LD ASR OFBAENRE STV 5D,

(5) MFAELE

INTFRUBE THEH ST 2 EMIE, BIRIIOIGETY & 585 IED)IED, JNFID AT
BN, WIITHERINEOWNER SN r—Ab bbb L5 Thbd, MEF)IIKROFIKIC
FAEREFDNIA AT D5, —HICH S A UBEO KIIEEST v — b b oA T 5, ASR Kk
PEDEREE LT, KIIEREA ORI, WECE « 74 A4 MBI OB AN ZET b b
D5, BOSHESEY) DO RERRIFAT » TUV7RYY,

YEMX TIXIZE AL ASRIZE 2O EIIUNEA UTAEEWIT RS T 572, ASR UGMHED
AREIZERISED 7 VA MRTAL RN T 4 ~vA FEGHELTWRWAREE L H o7,

5.4 F#® ASR HE&

R 13 4 (2001 4F) IZHTIBRB LOEHROALEa 77 o MoHmE, THOFEMIEN T
BRI LT BMIZONT, BT A Y o) I OaERERE (b52iE (JIS A1145) B LUV
ZLx—5 (JIS A1146), W< ONOERITH L TRIEEE L 2 )Lo3—1E (ASTM C1260) % Ffii L
72[7 2 OFERICIT S & LT, bk T ASR 12 K 2 SRR 23 HERE S T SUSHED
ENVE ILRE AN BE DD, JIHSF, A% PE D2 aes (a1 P RTEIHIEE) , IRFD 61 4 (1986
) o7 NF VR EHH SR G U 72 E (LR EE)IEO )R] o7k JIS A1145) OF —X
b L7z,

(1) feZE (JIS A1145)

{b21E (JIS A1145) OREFERZ R —5.4.1 B L OR—5.4.2 1Z~7, ) HXPEFR L O]
FEDMEM 2R THIEM B L OMEM L b IS OHET A AT ry FEnz, Zhbo
BV T FHEORC L DHEICITEENH 2O L EX BN, B, B25ICIR HAAK
WZEDIEFHEDRIET A 2 UT2n, FiREROFHMDIzE A LD THEEE (R A ARHE)
BXOEEETRW LTSN, 7, B)IHXEOEM T, BV DENE L, #4175 ASR
WA U T B RESE)IEED)IY, JIRVF], #eBEOZ LEA S ZF R RS R Th o7, ASR
FOSHEDORT v X VISFERICEWEM TH D 2 L P HEE Sz,

1000 1000 -
Z 900 ~ 900
o 800 = 500 -
E 700 g 700 |
é 5 JRHC HACHIE A
= 600 TR H ACHIE T A > £ 600 4 SRR
ﬂiﬂ\ﬂ 500 WS TISHETA Y @ s 4 " /
= N 1 / 2 ) K
i 400 [T E )1 CHLED) 51 ¥ WEC 400 A TE?E)H, o g
= K A i frgEe\ FTEEI
~ 300 U () / 300 A - [/
R o200 £ wrmmn o) s\ ik R 200 4 I L/ el
N e S 2 o NN A L me
TR T ® <wmHl [ (I S LI B v o< R
0 0 ; ; |
1 10 100 1000 1 10 100 1000
i) S (Sc mmol/l) #fig Y i (Sc mmol/l)
v =he ==t =+ A=, V] — =h == g =,
HM—54.1 {L2ZEDOERER MEH) 542 LFEDHARGER EEM)
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53 FHRILO ASR A IS O FREFMA & SUSHEE A O Mk 7253

Eil

F1

(2) LR ILIA—i% (JISA1146)

FEILZ LN —E (JIS Al146) OfERZR—5.4.3 B X OR—5.4.4 \Zoxd, FIEE)IEE, Tl
PEX X OVE) [ HIXBEEDMEH « HEM & bAR LN Y OO0/ ) REZIEEREZ R Lz, & <ITH
BB LC, W)X PE X RESE) e % LRl AR RRE AR Uiz, F72, HEM CIIFREE)IE
36 K OVE) 1 X PE 1T RESE) 1 PE, Tl PEILRER pE 2 (LA S IRIERER iR L 70 0, THESE
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BClE, BERBIBOERMIFIC, ASRICEVREELZOVENCaYy %7 NF—VHOF v 720k
OAF, EEIRICERIZIT S 2 L2k Y, BRPRN ASR IZKIFTTHEZIEL T 2 LY
HThdHEERD, VT riaryFATHORE, ASREMOSETHIITADED KD, 30
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=

FEE—-9.27 FYIHIFLEDKDOEHIKRE FE—-928 PCHEE~DERMLEDERESG

FE-929 RIEMMS—MLIHMHEES FE-9210 RFIMH S — FOBEHEH

AELLERGE LT 0.2mm B OO OEIZFUIE 72T, KEIY O % i S2I2AT 2 (XBLIRHERED AT EE
ThY, BIMICETT 22 L & 212V, ZOFFITIE, SmA~10mA/m? F2E Tl L TH ASR
#%@én&w*e#%;énfwé

WIZ, PC R DIRFHES — M K 2R EBEE—9.2.9 [Z75-7, rﬁm%/—h%%@%ﬂ
K%DHH,%mt_%%Q%%mILTméw SN HF L CHBHIgI N Z EVHIBA L=,
WITF7 7 UM LEAOEBMMAERR L2 LT, REMHES — FRHBIN, =227 U —FBRK
HL, Wi PC i 2 BRI E-FHHE2FEE—-9.2.10 (T, SHIT, THNEOKN B
LTL D56 06H50T, BIERESAIOMRIKTABREINS, EBRIZ, PCHIMOEREEZBE
L7-Wriifi ) 2 fefR T 572012, ZREICHAL (T1F722 & T, BEERIOREDEI, FNTHDHE
Fbdd, 2L D, REBHES — NI AN EBURETIE A Z ENEFELL,
PR DMK MES L ORE Y & B - EpT ORISR & & I E 2 7o BB 3 06 BRAY 22 M R
FHRIEOMNIN S %R NG,

924 PCHZEMNSERLEZITICLIFHMAT

(1) FHAETOHE

K921 IR T 5 HBLVRABRATAEZR =T (¢55mm) ZEREL, JEMGTRE, FFEMiaiatsne
K OVBM OBIFIEENE 2T D 72012, #fn NaCl IEKIRIETE & NaOH IRIRIRIEE D 2 FE O
AR A I Lo, £z, a 7RI SRERIERICB W TCa 7 A OFCBEMST8IZRI X
0 EF e RS E M OAFE A [FE LTz,

a7 OREBNLEIL PC 8ilAf 2 0T 7-MTumdl THh 0, BREBUG XM Ofii Fmic st L CEA TH
Do AT DIPFHMEE OREIZIISA 1107 227 U — R b D 2 7 OFREUT 1 M OVERE 0 FE A BR
JiE), NISA1108 T2 U — N OEMTREE R 715 BEIOIISA1149 =7 U — b OFRGHME
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FREGRBRT1E) ISk E L7z, BRILICaT7E 3 ARRL, TOVPHEEHFHL D,
a7 HRERA U CERFEESEL TRIT 2B ik L LT, fafn NaCl SIRIRIEER L O
NaOH iRIRIEE A A LT 5, fafl NaCl Iz 18151, fafn NaCl s HIZIRIET 2 2 L 1T
XU, MABETO OH A AV REN LR L, ZUREMICh > THEREND DT, a7
— NSRS EBEM 2 EH L TV AEAITIT ASR MEESND Z LR MBI TWDH[3], Lizi-
C, fF0 NaCl EIIRIEIEIC B W TR E R RE A R a7 U — ML, BMPICRISED Y &
TSRO T AR IITFRFE L TS e x 5, &<, dekEiT o X oI, BORERE LAl
(NaCD) 12XV, SES DT VA U PG DR EEZ ST 2 HEWITIB VT, ASR T K D FAFEE
RMEA RIS 5 A1k LT, ok bt ailRisTch o L LTS [4], —F, NaOH &K
IRIEEIT ASTM C 1260 [ZHEHL L 7- 5 TH Y, 80°CD IN-NaOH IFIRIZIRTE L C{edE 4 % i
THHDOTH D, NaOH IFIIRIEEIZARFD NaCl IEIIRIEE L 0 IR Q@) ICHETE 58
THHTH S, f3f0 NaCl IEKIRIEE & NaOH ISIKIZIEIEO K& 72/l&E R, a7 U — M3
AT DO T VA ) FEHK TH D, HF NaCl IEiEIRIE T NaOH ERIREE L D 7m0
FHXDNES LD DT, FERICKIST DM OFEE N2 > TWDH[5], S HIZ, fafn NaCl &
WRIRELE T2 27 U — MRS 7 VI 30— ME CRARFIOE A > MRLT- (CAFH)) &KER
BN T LRSS TNDHZ N, RERFTT ALY REREEKRT DO D2 LT
HIEENMETH 5[4], fF0 NaClIRIFIRIEE Y, WERORRZ 2R o1 B (13 #) F CHl
ET Do BRAFZEMEOYEIL, BMOT VA Y 2V I ROGHEOHIEILHEICHEIL L C, #Mim 91 HIZ
B DIEREN 0.4%LL EOSE1T FRFEEES D 1, 0.1~04% DM O%E1T TR, 0.1%
K DG AT FRIFEEE7R L) ThD, —F, NaOH IBRIZIEE, M 14 B ORFZEEN 0.2%
UEDGE THE] 01~02%0%45 TR, 0.1%RiEOHGEIL THEE) LiHisnd, 72
B, REEAMMIX 28 B 4 #) FT#ELT, 227V — MUERINTEMOEFEE ASR
B E L TV A RUGHSEM & RIET D 72012, X#REYT, (WCIRMEI8leE, Fifgy 7 = itk
REDBEA - PTFHRBR A I L T\ D, BRILIca 7Y KSR EAER LT, A - TR
B (RCTEMEEEIZR) 12X 0 ROSHE D ST RE L=,

(2) A7 DEMERES K UFHEERBOBTERER
%ﬂ%ﬂ@PCﬁwﬁEﬁ@LtﬂT@r%ﬁﬁkﬁﬁ@@@/E%%Wﬁ@@ﬁ%ﬂ—g22
W7, ZOMTIE, 7ay FRFRIZES<ICoNTar 7 U —rD ASRICED2HLENRE
WHDEHETE D, &u,@iﬁ@3/7)*F@mﬁ%ﬁﬁri7VT//a/ﬁﬁPC
Hi72% SON/mm?2, RA RT3 a 5 PC HiAS 40N/mm? & HEE S5, %, ASR 2334 L TV

1200 - 80
1 1000 -
ﬁ .
2800 - =T
¥ BARE RRTUTH
| o =T
Hil A BB RRATUTH w
= 600 1 | ABH-KRT 44
s 1| ociE-IL7o 2574 . AN
# 400 4| eDtE TLFUTH 5 o O
e { | OE® - RRTURERIR | O :
£ 200 - A
0 T T T ; : T T 1
0 20 40 60 80

[E#ERE (N/mm?)
X—9.22 PCHEZEZMNSIERLI-O7OEHEEE L FHEMEZRMOBER
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RUMERIR A 7 ) — MBI L 72 2 7 OJEMERE IR GH R E 2 T H D Z &3, £
WK LT, ASR 234 L7- PCHETIE, B—9.22109 LBV, f@e/rar 7 V— FVURd HG
Mg L0 2 TTFH (RAHD 2oL THBY, JEMEERS X OFHMEREE BITIRTLT0nDH 0
DA SN o72, £<IT, BEBORA T a v FRAPCHITIE, bod b ASRICEDHUD
FINDTEAE L TODIMTIZIBNT, 27 OFERETRE D e K TR FH R ETREE D 80%REITIE T LT
AV

(3) FEFFRE AR O FFM

fFN NaCl IAIRIRIE 3 & OV NaOH WRIIRIEIEIC K 5 2 7 Ol R B B oS R 2K —9.2.3
WCRT, F, BT ORI RN Smm UL EO L0 ERRE LT, a7 ORBEE XV FEE L
AT DL OEED OATEMACRZHIE Lz, MEMOSTEMKELER—9.22 177, BILTDW
PPEIZE8 5 AKEIE, T|—9.2.2 DAL & L ITE RO ASR FHA&[6]7LHIWrT 25 &, HEE
SRR E 3l OF] - MfER Sz L HEETE 5,

WREFNEOBMITE ILRNOFNFETM OFTH > & b SERENLEDOTH DN, A BED
SMBRIZIX ASR I L DO UEINNELAEL TR -T2, ZHUE, BB IEAICHAKZ: Y, ASR
PMEHE SN D ER A ZIFICSWVMER - BRIESRFECTh o2 LI 2D TH S, Lo L, fidfil NaCl

—W—- AR RRTUTH
—O—-CHB-ILTUARSTH

——DIE- LT UTH; BiEMEHY| 0.9 —WAE-RRTUTH
0.5 —O—Eff-RRTUHZERR 0.8 4 —-O-ctE-FLFoRS5TH :
T P e S 0.7 —@—DiE-TLTUTH :
0.6 —O0—Ef8-RRTUHER Ja—
£0.37 0.5 : AE
Ho0.2- @ 041
& 0.3 -
0.1 g T 0.2 4-rmrmrrmrera A e o
. R e
e
0 : =
_0. 1 T T T T T T T _0' 1 ' T : ! I

0 2 4 6 8 10 12 14 0 1 2 3
SHERMIE GE) AR GB)
88F0 NaC | 572 iE; NaOH /& &=

—923 PCHERALEM L7 OEEREHBROME

£—922 a7 DHEEBEMDEEERE

(%)
= @ A | _cim | e
RILE 4.5 0.1 13.8
RRE - TAYA L 3.5 1.7 50.7
T ~
FA YA PERERT g0 %2 f 21
T ~
FA YA FERTE 0.0 31 5.3
EEES 0.1 3.3 0.8
EEE 12.0 15.4 4.0
g E 13.5 17.5 0.0
B - R 48.6 9.9 0.0
wE 9.8 13.7 22.0
BRE 1.3
it (%) 100. 0 100.0 100. 0
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TR 2 NaOH IR IEIEIC L 0 AN S T vl U 2 G LIRS B fE R, a2 U —F
WCRERMENAE LTe, 2O L1, T E TREIGOIREE TR > T BM B HT 721286 L
Tl EERBELTWS, BE—92.1 IIRT X9, ABEVERILL =7 O #08 4 (W i
PRBIC CTRIZE LToAER 20 b, 30 NaCl IRIZIEIE ORBRZ TN LTV D Z E BB TE 5,
F7-, LT a v FRATTHIOCHBE LT a R THO DL, RUTHTHE
BEMEERL CRES TS,

RS2 EMIE, &—9.22 L0 ZUENDVRL, HCEES < EATNDOT, &LREOW
JIEH OEATERR R ORI O & LRV O ENN/NRBNFEO S D EHEESIND, F1m, %
DA NOT Y EIE0.8%005 1.0%FREE /2D T, PCHEROHELLT VA Y &iX 3kg/mnb 4
kg/m EBUTORMEL 0 FH T ER-> Tz, ZOX I ICHA—FKETRIESN TV DA, WG T
B O 2NTKDENEIR D DT, ASRICEDEMOINEIZEZNE T TS, T72bb, KO
BAZ TOTWCHE (LT a AT TH) TIEASRIZEDZO0VEINNE S BAEL T
HZEDND, BMMIRIERIE L2 LTEY, BBESPERL TV EHITTE 5, 21X LT,
D (VT rya R THD 34ME LD ASRICE 20 0EN LD, B OEEE TR S
NTWDA, BIOMH « RESRGZHERIT2 2T, 2N EOKIEOETIIMHI TE 2 &5
2 bbb, E WBIE, RIGHEOREWE ISP EHRIEEENIEOEMZEH L Tk h, #k
FERNO a7 U — FOEGFHERIZIZEA ER WD ERMR I, a7 OfEHEIEEERER
\ZOWTI, Atk )y O =B RIS Th 5 LA LT, ff NaCl i3 iiZ1E1E & NaOH
WRIRIREE S X BAF /BN B 5 LR SN T 5[3], B—9.23 IR T L8V, fiafi NaCliE
RIRIEE THZIR L TV 5 5 O NaOH IAIRIRIEIE CTHIZIR L T D Z L bbb, L <Ig, B
40 FEARUTHE T SN 72 PCHBRLIE, KEA L RN 35WRREL/NEL, a7 U — NERISELERR
HEIZHDH DT, RCAEREITERRY, KOEEZZIT TORWIRY , RISHEDEM BRI T -
TWAEERHDLZ LU L, 202 L &2EE 2 7= BT, (RERRBROMER 2B L TE
SVENRH D,

- F
a) 7 EBMOEE b) 82F0 NaC | SRR FARBRDE T %
(RERS) (ASR 4L DA )

BEE—-9211 ASRARELI-aVHVY)—MNERDORABEMERE (AHB)
CEXRZ—OJL (SEEERER)
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9.3 MR T LBRRIZL S PCHELLE PC D ASR L1EEH
9.3.1 MRV TLIFRIZEL D ASR E1E

IEFN 61 4 (1986 4F) @ ASR Hilx K LAL, FAE TIL ASR ORAEND L TWDH, i,
AL FOFEEBREENSARIKIRDY, A FOT BV EAHN0.5%FE TR L TET
ZEMRELFELTCND, L, AIREEBEDOZR LIRS0 L B EEOW )B4 2 L
TAEEY TIX, TVh URREN 22~24 kg/m® TH Y, TAH VREREKIME (JIS AS308) 235
ATV D08 ASR D3FEA L T2 F51I[7],[8]%°, &ax 1> b W DELFE T ASR DFRAENTHER I T
WDFEFIIRHE SN TS, ZORKE, =27 U — hOfM - A OMATIC X DMLY
~ LABRIC L DEBERE 2 b,

AKEITIE, PCHEEMO S B, AT~ ABIRICE YD ASR IR LIZFHHfFET L, 27V
— N TOM - HEM OMEEIT KDY~ DBRIC OV TERINCHER Lo R 2 WS T2,
Ry ABIGHZ LD ASR Hb3 54 LT PC &Y OB 4 & —9.3.1 IR, BUHGHA Tl
OUEINDIE & JRE, 2, ASR Z L0, HMMOER, SoBREREIER Lz, £7-,
RENEL Y, BMOME, 207 U — FORG (Bt A L MEEKERA S ML) Z2FE LT
Fio, arvEERRL, 207 V— bONFHRIHEETARS L L b, HEAVERE (EX : 20um)
ZERLL, RCEMEIIC L 0B OEA & SUSHILY OFRE % F1-<72[10],

%£—9.3.1 FAEBEXNRDPCIER LPCEHLE

Sv o) — h R ;{
g | e | TER || RE i
ms - TR i wEr | BAY B RS o
)
kg | VA | RLEH | Nmm?)
S61 4F PC Rhi B AR A 35
1 PC Hl HPC T
F 451 (1986) RC IR 111 R b ot "
H10 4F ] o WL E | mRE
I PC Ak Ay HPC 40
A (1998) | R 30 Vet

9.3.2 IRV T LIRRIZK S PCIHBERE PCHEDLILEH

(1) PC #8:2 & PC KRR L 1L E4H|

PC &% & PC KD ASR IZ L 25 (LRI A2 BE —9.3.1 12777, Z® PC KM, #HALHIG D 3
BRERER A b7 v a3 U PC R OMTEFICITR SN TR Y, AWNTHGHER LA 2 =128
A SALD Rk LW ME A - BREESR T2 d o 72, PC RO RC IKhEB KOV PC IRMUCHW b e =7
V—hDOEAEDOT LI VBEITZENZEN 2.4 kgm® BL 2.8 kgm® BEETHY, TAHUED
FHIEIZ LV PCIRARIZ £ 0 G472 ASR LR RBAE L= b0 LHEl S 7z, [k, mA RT v
a VR THIZH ASR IZE D20 VEINOFRENBEZ SN, ASR LT EERANCEMK TH -
oo a7 U—th (361 1) ORCEMEEIC L IBIEERLBEE—-9.3.2 1587, BMICIE, A
R GRESE) & KIEEMEORERD 2 ME ] STz, Z ORERb T2 LU ECE B ARG K
H, ARZLE (TAYA N 258 L TEY, ZUER HIZITHRS~ L% 827 U A R
TA MLV T 4~A b, A= EORISHEI NG T, ZOREE, PCIRIRO 27
AT, A%EZLE (1 ~2mm) PELKISELTEY, BMRTRNOODEITE AV F—2
MIHER LTz, ZHUTaIKAREA & KIETEDER OIS DO/~ A2 XD ASR
DIEFFITH T,
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BE—931 PCHEREELPCEKM (FHI1) BEE—-932 EHpIDRABEMEBEICKS
DHLIKRR EBREBRER (BRRWLE) - BE=-a
(2) PC %MD %L 45

PC &4 ASR IC L ALk A BHE —9.3.3 |1Z+7, PC &I RE ORI H Y, Hi
BLOKGMAEE & HITZIT DR LWEBRBEICIE ST 2, PC&iEEICIE, AERRi%5 1 45 C PC 4
M - ToEZER TIZIE | mm OO OFINANZEHA L, “HARE LR R TR Bz b/,
PC &fiZETIE, 7'V A F L AIZ LV #F MO 25217 5 I Tl PC #ilA I2ih - 72 OOVl &
720, RO IRV TITEF R OO OEILARAE LT,

APCEIEEL, a7 V= DT H Y EN22kgm FRETHY, BFMED 3.0kg/m? LLF TH
oz, AT U — NMIUIAKRARA L, TEEEED LR & ALHREFE OFER ORGP ME R ST
Wz, i & IR EE (IS A1145) T MEE TRV SHE IR, EAZ 03— (IS
Al146) T MEE] LHEIN TV, LvL, EAZAAR—EICT 0.08%DER (6 1 H D)
EFMEM 0.1%LLF) BdboTe, a7 OMErmOBIE LY, AKARAICSIGEA72<, 2 mm f2E
DEEAR OB EOR T ICBIGER (VL) & ASR ZFIUNHERSNZ, =27 V— b (3 100)
DIFNCTSEIC X 2B R A BEE—9.3.4 1R, BB X UBAOR X2 TE IS LR
FEEKE T Y, USSR (B3 —b) 258 2R EICERL T DI RO OEIL s R L
TWe, ZOZ 2%, BMO ASR #BRiE (bPk, EAZAAN—E) ICLDRA 7Y —=0 T DR
WCERIZR>THRY, HileREENELINTND EE BT,

FE—-933 PCRE(EMLI) 0L FE—-934 HHIIDRAEMEKRICESD
BEER (REgERkE) - B-aL

933 Ay )—FrTYXLHAER (CPT) IZ&da>%1)— b0 ASR EROREE

(1) HEBRAE

AR T, M- HBEMOMAEDEICE a7 U — FOMESY ~ LA DEBEFHRD Z L
ZHE LT, WREFIEEMEZHER Lz 27— b7 U X538 (LLF, CPT L#9) &3
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i U7z, CPT OBR{A (75mmX75mmX250mm) %, 7 /L7 V#RiE% NaOH HRIZ L Y 5.5kg/m?
WZIHEE L7211, RBRIKZE 27 0 U A BLORNE T AL, B 95%LL E, IR 60°C DS T
HEA L[] ICI ZESOWE[12]22BI LT, T8 VIEER; <7912, 1.5 mol/l ® NaOH
KR % & E W T ARk AT TR 2k 2 B o T,

a7V — FOBRAIE, &—9.3.21TRT K9 ITHAE X M EE 320kg/m?, RSB EEZE 50%,
HMEMEE 45%E L, 794 T vvaar7U—NMIEAL MO 15%2WNEI0 B LT, 7258,
ARRBRAEH U7, ROSHEEM & U CTERBESEIIED N (B : 2.65g/cm’, WK : 1.85%)
EJNIGRI] G L < 2.65g/em?, WIKEE 1 1.45%) %, IEROCHEE# & U CTHIKAW A (B @ 2.70g/cm’,
WK 0 0.55%) & AIKARRD (B @ 2.70g/cm’, W/K=R 1 0.61%) & H\N7=, &FESE) I FEE I
B35 (JIS A1145) © MEETRW ) LHIESH, EETL 23—k (ASTM C1260) T 4
E LHESINT, WESFNED NN RIF ORISR f1X, 7 VAT A MR T4
~A N, AN EORIEHI E SR L TR, ZaOHBKREISIEIRU~ AE568%E (30%)
WL, ZOOHL ASR HIERHE SN TND[T], iz, BA VY MIE@EF LV ET v FE
AN (BEE :3.06g/em’, T & :052%) ZEHL, 7747 v aar s ) — MGk
TAT va (FEE:244g/em?, 7 L — A : 4870cm?/g, JIS A 6201 HkED I FEIK) A L7-,
—J7, CPT #& Tz 7 UV — Mo ERE (B 20um) Z/ER L, WGBS
KV EMD ASR A L RO OENOERRNAZBIZ L, ok, MCEMEEcLs2ar 27—
k@ ASR HALLE A J (L & OFFARFEAEIZAHE - CTHIE L72[13],

#—932 BEIVHV)—LDESE

B, W/B s/a AT (kg/m”)
(%) (%) W C FA S G

JIAD « JIESFI OPC 50 45 160 320 — 827 1011
JIRS « FHPRAHEA OPC 50 45 160 320 — 827 1030
FIRARY - JIIHYF] OPC 50 45 160 320 — 840 1011
JIEY « JITESFI] FA15% 50 45 160 272 48 821 1004
JIRS - FIKAREA FALSY% 50 45 160 272 48 821 1023
AR - ISR FA15% 50 45 160 272 48 837 1004

(2) HERIER L BE

FRESE) I PEEM 2 L= CPT (Mn 26 #) OBRFERAZR—9.3.1 187, ZZTiE, B
ZDHENE (CSA) 2#B%IC LT, a7 U —hOEEE0.04 %l b2 THE) & EE] L O
fEL LTWb, 27 U— NOBRRIININ « JIF<AKARR - R <IN - BIKA A

llﬁféfj(% <RV, 932 DFEFIT/RINTZL D72, Ml - HEMOMAEDEIZ X DM~

DEBEWRTHENTE I, £, 7947 vvaarz7)—h (BHEE:15%) OHLO

ib\T%L@*ﬂH HUEA OFLAEGDOEICB W T HIFERN 0.04%LL T, T72bh EE) FTary
U— hOIEERE K& KRBT E 72, S8ReNE, M-HEM ORI X DY~ A0
Tk BEEOBBRTHET S Z L5, LaL, RILEM-AAR4 L[RI&THDH, CPT THIEEL
=T U B (5.5kg/m?) IZEBEOHEM TOIRIERRKOLDTHD ERETELI NG, 77
AT ¥ 2 OFERIFMHEEAS Y~ L% SOk ASR MifilxtK e LTANTHD Z & bk
WT&E,

CPT #&T#H D=7 U — |y o i ERE ORI L 2 BIEE R A2 BEE—9.3.5 BX
OEBHE—9.3.6 7, 7, MOCHEMBERLEIC LD ASR BLEOHEE2EKR—9.3.3 [T 7, I -
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oM H9E FLARMLARarsU— MERLD ASR HLOKEE L OS2

FIRAA OGO REE, &R LIS LTEY, BMhbEAY b= MNMZIE
BOOUHFNER L Tz, s LT, I - JIIFIOMAE OB TITEMO—E (%1l
ERLT) ICRUGER (U L) DHERSNDIEETH Y, | ASR L HEIN, Zihud, e
JIRIN E BT D Z L0, MALEEROT VA ) L~yr (OH-A A ) N EHNCREMELL
TIE T LIEZ LItk bDThoTe, £lo, BE—937II7-T K9, 794 T vvaary

044 -
0.40 /O
036 -
03z 2
028 4 —o= - BEERE OPC
g —o— RERBRE- I oPC
F 024 o= JIIBS - )IIERF OPC
o o —o— JI|Bb-BEERE FAIS%
020 - BIRBRE T FA15%
= —a— JIIBS )BT FA15%
0164 o
012 / / .r._______._...é'l-—————': ul
0.08 = (2R HY]
0044 - T T oot
o — . ° ® ° %
000 aB—0—"¢ : - . [MH‘.{‘;L.J
0 5 10 15 20 25 30
i GE

XM—9.3.1 EREFIIBEMEFEAL T CPT OFERER

.

| ASR 7)1
(RiE) g

(%::/V) | (==1) ’

BE—935 CPTORMLIEMEBEIZ K DEHE BE—936 CPTORALEMEBIZKDIEHE
gy - ARERR) - BE-a)L (JIES - JUESF)) - BE=a)L
(VDUVEINAEILZIVIZER) (RIGRHY. VUEINLL)

#£—9.33 RABEMBEHERICES ASRLILEDHIEHRES L UVHIERAE
B IR O FEEH OPC FA15%
JIRD < JIAVF) I 0 F7/=Ix1
JIRD - IR A A \Y% 0 E£72I1%1
FIRGHEAD - JIF] I 0 F7/=I1E1
¥R O EIN D3 AER OSSR
0 | bt
I | UG U DO E B JEFH~D ASR 7V /> VD
0| MR PEBIC ASR 7 /W R S iR O OV EI I D FZ K
M | MR D' AL =2 b~ ASR 7 /UIC L S - E O OEI o 1 2
IV | EHAOOEINMEOIZAK & ASR 7 /L OKIA~DIRA
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MECSSUR

BEE—93.7 CPT ORABEMERICLSEE

IR - BIRE”A (FA15%)) : E=a)L (RIE%HL)

V—MIT7I9A4T7 v a2OBMICAR L CSH ICE DT Y OWEERIC X 28T
DHOH ASR MWEEITIH S TWE[14], LLEX Y, CPTIZXk D a7 U — FOEiRRBR D)
TERE R & MCIMBEBIZRIC LD ASRBILEDHENELS —H L TWD Z LR T 72,

94 F&®H
TVARNVA Nz 7 U — MERO ASR HLOFHEE L OFHEZE, & L TS~ LBLG:
(XD PCHER L PCEITED ASR HILFHNCOWNWTEEDDHERDERLY TH D,

(D

2

€)

4)

)

(6)

0

1970 RIZA B L OEILOM BN THE L T\ =7 L7 v a Y IPCHIE, [Fl— T4 T
fESNZbDOTHo72, LvL, ASRIZE DO UEINORARNE L OHEEEL Y, ASR
PIEOREITEMTH D Z LRI N, —F, BIERNO T VT v a U HFAPCHTIE,
ASRIZ X 2 O CEIUIER SN2 o Tz, Zhu, BUE T CEH S =B M B IERIGHED
LD ThHoTZ EIZEDLDTH A,
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THI~Thkgm O & o TWF, —firie, 2
ASRMFAET B 7 A U ROBREE3I~ [ 4r
Skgm*l S TEBY[22], ZHbOREEY T . 1 , k‘\‘\k‘
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S5 FERETR & O M OB EIC F H & FATOOWNEINNA U S5E08H 5[23], BRI, #iEYw
AiSJ:U“E T“%ﬂﬁéhfc$??ﬁ?ﬁ'j’oct0{ﬂqﬂﬂ BiFsEEMEITOa7 OB, Zok
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DASRY L DALFERBRITIEAR & DAHILAEH O -V
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5, LIEo T, SREOAIERPETIX, T 0.20
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R H BRI L T2 2 7 DR A RBR O KS Y
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FIFEIREK L TW2EE 2 bz,
—F, NILHEKREE (50°C, AN LHEKIRIE) O5E, fafl NaCl IiiRIEE COER LD ¢
FEAEDGETRELRDMHEMEZR LTZ, NLTHKRIEEORME LT, #EmOE»N DU

FEEREE L RIER U7 U REOREERZ WL Z &, ANTHEKICE £ 25 MR O

W5 - BRSSO ASR L OFFEES L OHIxH K

29
A

AR A IS TR RS T ICRIIF RS Sh T2z 0lZ, ASROELTIX

Iz X

DIMEBERRIZE D= N A NMERSICEE M O KILT T ZZEEND ALO;s & iRk
DN KD ZRi72= b A NMEROEBEZ K TE L Z EnE T bbb, SEIOHMET
b, ANTHFKEEEIC X 2RBRE O T O o 7 I3 EBEY TBE SN L Rk, R
AR LTz RY A b
S>TH ASR DMEE SN D ATREMER R SN TV D[], 2N b D Z &0, TH-CMERIicRs
THRBBZEEDR R ENoTo 2 & & TIRMIZAER LIz N U A FRMERR SN 2 &R
PEDOFHIIZ DWW TIE, A THEAKRIER AR NaCl IFiK
R L IREREPETRZEMOFE % 5 2 DfEF L o7z,

7B, BIRICEREOFTDBNTE Y HIZEEN/NS L DM E2 R L2, ZiudEm ) o ads
ENDTNAVIZE - TASR IMEHE S 72721, ARBRRE S CTIEE R FBICB W TR L D § ASR
NEDVEITL W EIZED b LTz,

WoDbDEEZ LN, 1ok, FAFIE

12.3 @R - BERBEICE TS ASR FIx %

ATETCHss L7 iE ) o — DI ST SOSHEE M (Zlaten) 24 LT, 8ih 2 EE
U7/ NRIHEGAR 2R R L, SRIBEBREEICRE T 5 2 L2k, BEHOERER L O 0 &
Wiz Uiz, AREICIHE, W - BREBRBEICBWTEFEE A >~ B FED ASR Iz R 2l L
ToRE R Z R D [24],

1231 REERAE
(1) #ERDEES LoV —LDES
RO FEEB L N2 7 U — FORAE2R—12.3.1 (TR, #HERKORSEIX, HEM OKIG

PEDOFE, & AL FOFESE (@R T Re A2k (OPC) £/-1dE Pk A BT (BB),

ATV U EDED (NaCl OIRMOAEB L OZFOREICL VIR ICXVRELE, ok, =

Y7 U—FDOKEAL MEITS50%T—EE Lz, £7, FH LUERICEHEM L, B—12220

BMG (RBELILSENA) Thd,

BENTWD, T2, = U U HA FOAERKRIZHES OH DIz &

#:—1231 #HIRAKOEBESLIVaVY)—LDEE

I HE RO TAMD | NaxOeq | Cliik HAN R (kg/m?)

o s TR (kgmd) | kgmd) | W C S GR | GNR | NaCl
(1) R-OPC-2 e 2.0 0.00 0.00
Q) ROPC25 | BustiGRE | s e ot | s | sgs 102
(3) R-OPC-5 SRR s é/ 5.0 3.48 5.73
(4) R-OPC-10 (GNR) (OPC) 10.0 921 15.16
(5) R-BB-1.2 DR BEM%E 1.2 0.00 175 | 350 0.00
(6) R-BB-2.5 1:1 18A BT AN 2.5 1.50 2.47
(7) R-BB-5 (NywhkE[E) | BH(BB) 5.0 436 716 | 580 1 380 g
(8) R-BB-10 10.0 10.09 16.61
(9) NR-OPC-5 FESEPE(GNR) OPC 5.0 3.48 721 — 1166 | 5.73

< HSER VNN AV D BT 3. 16g/em?, e HEIFE 3300cm?/g
HIBAA(S): THER BT E LD, RELBEIE 2.60g/cm?, /K= 1.53%, {LFEJIS A 1145) THEE
SUSTERUE T (GR) : BEB B 22 1L E e CRIUNTA, JUAMNIAL, B, BB utAMED OGS & & T),

Gmax=15mm, R 2.63g/cm’, WK=K 2.42%, b2 1ETHESE T720 (Re=233mmol/L, Sc=609mmol/L),

CFEFEE AN B R E 3.04g/cm’, HLFREAE 3800cm/g

« JERUSHEHUE A (GNR) : S P BEN 7 5 FEAT, Gmax=15mm, FFLEEE 2.98g/cm?, /KR 0.74%, (L5215 CTHEE
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T Tk 6 FEITICRE LT, S HIT, &
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. - (E i BLAL) (e i)
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KT HWLAS 0.1m EF (BREEITTRE) & L,

(3) AIEEB EAE

A, ZEEIAET (FIHME) B X UBRERGREHNIC, 27 ) — FOIgRE, BHOR
RN K OVrtdiyT (CEXHiE v 2 — 2 WA v B — & o AE) ZRE LT, ZiEk
T#H®IZIZ, 327 ) — MO A A BB KOKEWT VA ) EmORIE, HEEREE OB IR
WL REmAER  BRBEOWE LT/, 2 2T, WRBEBOWERREZ7RT,

1232 A7) — FOEEREDRIEHER

ERA OENE A 710 36 K Ol T [ ORZR B ORI ER R 2B —12.3.2 12577, ZOMNLH L
X9z, MK RE LB A D 5 BEMT L U B 10kg/m® D — A ZHOWTIE, ZEEBA
MRS A ERZ R L, BB 120~160 BIZBWCEmE T mIC OB ARE LT, Zhb
DOOVEINIE, R EDORE DT DI N L5 & EFEICERIC K VRSN D
THY, TOEETOOVEIIUEIL 0.05~0.1mm F2E TH 7243, HhHEMA T HOER L L
0.15%HIMZDBFETRAELIZ D EIRE SN, 2B, FM7 vl Y & 10kg/m’® OFERKIT 9~
10kg/m’ DWW A 4 BAIBAL TE Y, HIME 2 X 28HERIZ L > TE T O UEIR
DOATREME S E 2 bR, R Ul G ORBRIE A FRIRTICRE L2 b OIZ >0 T, WAKFED b
TR BOBIEN DV 2N H Z 0 K 5 REMARESCOOEIIIRAEL TN Enb
BB R TIER< ASRIFZRIC L 200 EN TH T EHEITE 5, L~ T, Tvh UK
DD H RS S DMK FIZI N T, RIAT LD © ASR IR E LT 2 Z &R s
77

Fz, WK, RIKFE HIZ, OPC LV & BB #HWEHAIZBWTIIEREN/ NS 2o TEH
v, BB ® ASR EEOHIZNENHEZR SNT-, LovL, BBICBW T H UM A 4 (NIEH
57 DEWGARITITERE L, OVEINARBETHZENH D Z ERMHR SN, T,
BB /X OPC &V HIEHEDOEWT LI T35 %< Gl dl, ZHmWIERSr & L THE L7 NaCl
AN DA S 72 NaCl & & 612, 7 U —F VIRIER[25] Tl &5 K Fasdts (C3A & NaCl
& CaOH, DS L T7 U —FT VI A AT DRI, OH 24T 5) B bAE L S/
EIZED, ASR BHRAELLTWVERE OHRED EF) BRI NZI EPFRKRTHL EZX2 5
N5, ZZT, @FEAY NMIT ALY ZKRFIARPDIZED AT Z L0, T YKy OBE)
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¥, I OKESRIRZ EOREERE) oL Lk, SFEABRTIIES M 7~9 A)
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T=HEBN D ST,
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Z et
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FREE, PreFALS T2R2%MRE/NS L 725 Z EAMER SN, Zhid, B-14.3.712777 X 9 IZPreFA20
B L UPreFALS DR 14 B LAEDEAMFETRENPreH K W EL 207220 EZBND, 774 T v
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vaar 7 ) —bk (PreFA20, PreFA15) O 7 V) —7 %@ oo 7V — 1~ (PreH) & X,
LI THY, 7LV AR L ADOPADEORFHICBNTIX, @FOoay 7 ) —hEEEEDS U —
TR WD Z L TREMOFHIIZ /D EEZHND,

1.5 80
—O—PreFA20
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ﬁ é 60
x " Z’ B B Jk Y 5 FE S ON/mm?
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14.3.4 MAMEDRE

(1) BEICHT BMWAE

HEKIBIEEC X D ERRBGBR OFE R A R-14.3. 1R T, 728, T-14.3. 1N TH 0 IEH
RIS, HEKIZVRERNRE S B BRIR O A 4 ORESFHZEPMAIZ L W JIEL, Bl
W22 LicX0sROZLDOTH D, PreFA20 35 L OPreH DO EHIREIZZNZ 4, 0.303cm?/
B L O1337Tem?/FEThH o7, PreFA20 DOME/ILHUIREIL, PreH D1/4 BREDELEL 2> TEY,
TIAT vaaryy — MUAFORBEEOa 7 U — MR, BEICHT DMmAMEN &
W E DR ST,

F—14.31 BHOILERE

TR TIN: /(E R A F PR VIR A P
LR Dc Co C
(cm?/4) (kg/m?) (kg/m?)
PreFA20 0.303 42.4 0.45
PreH 1.337 27.5 0.44

(2) ASR DiM#I%hE

FEAMD20%% 7 74T v aTEBL, BMICRIGHEM A2 HW-ils (LI, FA20-ASR)
&, Bt A 2 NHBRCEMIC G EM 2 O ZELS (LI, H-ASR) D ASRSSHERER OFE
RA2E-14.3.8127~"7, H-ASR Tid, #Mlnel CHIREN0.1%E B2 TRIGHEH V| LHESND
DIZx L, FA20-ASR TIHEIESR 261 T0.03% CTH Y, ASRIZH LT TRISHEZR L) &HE
SNTz, ZOTENL, 7747 v alllE, BEFNED X S IZRIGHERE <, DO~y
~ A (CEEMORAEEICE DU <L) 26T 255 CTHASREZMEIT 20808 H 5 Z &
DIERD STz,
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HiDbDTHY, ERERGFICHEIL, HTOMMELEE, 227V — D7 ) —7 LU
fa7e EHEBEBL RO, B, AHAT VAR LVATT VANV RAEANLA2 A% GRATRBRE
A OFEMETHY, ERERFFIORSNTMEESEZIL, 7 ) =717 8%0.68, FHMRINHE 2300
& LTHH L7, PreFA20 #135 X O'PreFA1S HTDPCEIM IS I HE DRREEZEALIX, PreH Hrl T & A
FRIFRETHY, 7747 v aZiBALTPC D7 ) —7 B OWEBENEIZ LS 7 VA ML
AOWAEIL, FRHROPC #r & FRRETH D Z L DR SNz, 72, PreFA20 #rdks L O
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14.3.6 HEEHEORE

(1) FE L F=hHEDFEK

AT B ORI 2 B E-14.3.112, PreFA20 #7, PreFA15 #7135 & OPreH H7oDfaf & 32 [l H o6
D= bHOBREZE-14.3.1012, T OOFI AN EIS L OWNF G E 2 &R-14.3.210R7 7,
B1-14.3.10(21%, PreFALS #iDFEGRE 4 FLIZHE H U7 fiiF OOV A4 B35 L OVl I iy
R LTz, WiEET-DOHAOBRI, PreFA20 #7i, PreFA1S #73 KX UPreH HiTIE & A EZHNR7R
W E DR ST,

PreFA20 #T, PreFA15 #7135 X UPreH 7D BT AN B IXZ 40241, 372kN, 354kNI5 L UB49kN
THY, TXTONCTHITHEMEOHEMEZ LR DR E -7, £z, T RO O OE
OSBRI b ZR BB Lo Tlz, LI - T, 7947 v aziBALZPC #ili~
TAT v a2 DBEBBRNP15~20% T HIUE, BHE OPC Hr& [F%SLL EOMEZ A L TH Y, Hrks
AR FFOMUEICIES L, BHEOREITIEICL Y, OOENIEAT— A v NOMIT ) %
IRl cE b B2 bN D,
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FHEE 134 304 .
- 0 N i- 3
PreFA15 #7 I 7 354 ih 5 | s
. ERGA[ER 122 299 )
PreH T fili
reH #7 e 5 340 ih 5 | s

* PC B OMERT:, EMRRO =22 ) — DS B AR
LLEOREHERLY, 7947 vy vazfnizar s ) — h&PC BRICEAT212h720,

REBMELIE ST LKBOONT, 7747 v a2z HWEPC HROFERIZHSTETH S
Z LR S LTz,
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INETICHRARZRFFER LY, 7947 v a2 %R BALEZPC BROEMELN D ARETH
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HY, DRETHID THHRT AT v aDBDBRHAINEZPCT il ThHd, AEITT VT ay
FHARDPC MG Th D Z b, PIIOMERBL, HER L OASROMFIIR I &2 REHICEE
L, fEEMICHT D7 T4 T v 2 DBEBBRITIS%E Lz, 2B, 227 V— FOR&G13ER-14.2.3
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14.42 EHOEES S UEEE

FAHEUEL, A)INRANOPC HEUETH CTITo7, 7947 v aar 7 U—NMNIATUTO
RRIGFEERRENEINTNDZ END[8], MEVEHEDO AT 7 IH18emIZRE LT, MLy E
HBDOAZ 7 1E15.5em THKEI8£2.5cmD TR TH 723, IOV —h eV 7 4 —ILRB4FT
bole, 7747 vaary ) — T, ZAKEAEROWIMEA D MR E M A KT
WRENRKE WD, REAEEKTHRIZSAMO I A MEAEZITY, T2 EEREBICEELE (B
B-14.4.1) , = OFER, BFRER X OWHER28 B OJEMETRE 1T Z 24, 46.5N/mm?Es K 1UV56.3N/mm?
L0, FTEOEMERE 2T Uz, BUE L TR ~ER L, BEhr L — i kv 48
Lk(ﬁﬁ%m&%&@ﬁﬁ444$oZ?Vﬁuz@ﬁ%kLT%iDE&®X7/7%Mm
WCRELTHZ L, MHREZREIED7-0OWB Z4%RE FIF 5 2 LB L UORKELEEZICE
HMEAEEIT) L CEMOMEEMHAEL, 7747 v 2 HWEPCT #HiiGa BHEEk ST 52
EMTE (BEE-14.44)

EE—1441 IR MEAE FE—1442 ZEFRR (BRESER)

FE-1443 @I (BRESER) FE-1444 ZREE (BRIESHER)

145 F&&H
7?47yv1:y7)—L@%ﬁ“«@ﬁ%&%ﬁ:owfi&wékwwkﬁbf&&
(1) AKBEZLORMEEE BB ARG LIERER, RERBOMANE DELR D HRA RN HIE 2
EARRBEROWMEEABKIIZAL EETEZ ENEE LU,

- 182 -



3w AT TIAT vaaryyV— O PCHEBR~DOIEM & FEE

@)%@WW%&@%%,7?47yv;:y09~h®%ﬁﬂﬁvfhm,ﬁﬁt%y%%%
DAy Y—reFBETHY, 7I73A47T v a2 OFENEIRIGEOT 2 IE 8T
EAERIS T,

B 794 T v¥aary7 V=07 V—7FEE, @BEOar 7 U — ke, FEUFTH
D, VA RNVADOBLEOHRFHIBWTL, @HOar 7 U —kEFEEEO 7 Y — 717 5%
HAWs Z & TRAAOFHEIZ /D EB 2 bivd,

@) 7I9AT vaary U— kOO EERET %@:1/7 U— b (RO 7Y
—F) DIARRETHY, 774’7’//1:/7 U— NIEFOa 7 ) — MR, HFHEI
KT DMANEN B B2 2 &R ST,

(5) MEEMD20%% 7 74T v o TEM LIEGE, +0 7 ASRIIGIZN RN H 5 2 & DR I T,

(6) PreFA20 #7133 & O'PreFA1S M DPCHIAM I JIEE DFRIFZEAVIE, PreH #1&1E & A CRIRETH
D, 7747 v vamBALEPC HiD7 UV —7BIXOMBINAEIZ LD 7 VA L ADHRED &
IXEGRE A 2 NHBROPC KL [FIRRE CTH D Z & DR SN,

(7) BTFEATRBRORER, WEETmDAOBRIE, 7947 v 2 BB ALZPC Kk Biiit 2 v
NHBROPC H1& TIEE A EERNRNT LR ST,

®) 7747 v akiEALIPC HiOOUOENRAEET— A MBI OHIFI 1%, @% OPC #r
ERIBRI, M RGOEE R FFOIEIZ LS @H ORI HFIEIC L Y, WU cE 5 &
Ezbnb,

U EOBFERLY, 7947 v aZRBALEPC BEROEREIZHSATRETH D Z & I3k
HEN, BERESER BIINR) T7I9A4 7y vaar sz )—reHW=7LF a0
PCT HibOE TS CTEHA SN, SRITEIBICARA Ty a v FXROPC BRICHEH %
VERTHZEZBRL, ML ED T FETH D,
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(1] kPR, EHEA, % ol BEMZ  SFA 7 7 REEA LT VA ML A bar 7 ) — o7
NH Y Y I ROSEDOFHM, =7 U — b IFERGRSCEE, Vol.28, No.l, pp.803-808, 2006.7

[2] #& EF, 5 AR, f)lFs MERE: 7VARLA a7V —b~OT7 74T v aOm A
T LR, 22 U — P PR, Vol33, No.l, pp.197-202, 2011.7

[B] BEMZ: 7747 vyvaDiFAIckdar 7 U — hoEiAdt —dbkE s o ASR BIREA~DHR Y M7 & 1
WwIELE—, BT, No.357, pp.11-15, 2012.

[4] #BA ML, AMREWE], ZWTEDS  EEFEEIC LR FICB T 22 7 V= DT 7347 v 2 G5
FIRMEAEZ T 7o Bk A4, 11K, No.361, pp.56-60, 2012.

[5] kB, SARHERE, RRIEL, BRERIZ 0T AT vy azfnizar s ) — ko PC Hi~DiEHIC
BT 2098, 2B T VANV A a7 V— FORBICEHTH AT T A, pp.515-520, 2013.10

[6] R.J.Torrent, “A two-chamber vacuum cell for measuring the coefficient of permeability to air of the concrete cover on
site”, Materials and Structures, Vol.25, No.6, pp.358-365, 1992..

[7] KERRZE, MR BREET 7 ) — FORAMECE JIETTREEROZE, &2 MIFFER, No.4o,
pp-431-434, 1986.

[8] AKIEZE, ERHZE, M2MEEN;, HFHEE : 7747 v razERHTL2a 7 U — FOFEMREIZOWNT,
aryy— FI%EF/k M3, Vol23, No.l, 2001.7
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F15F 7547y >aa2P)—rDPCHKR—IL-PCNRAIADFREEE

151 PCERDUVUEINREE L ZDRE
15.1.1 PC BHO UV UEINRKR

HEREA 7 TO—DTHDLHEME, EOLRFICL ) REINZFRZEAERO T L F v A
MU TH D, JLEEMTICIBWTIE, B 48 4F (1973 4ELURE), $kflim 2 U — Mo RC &
DO A A CKREHIZENRTZ 7 VARV A a7 U— Mo PC BAEICEID DY, 4 HIZW
oo TV, EH, Z0OPCEHEDRNTYEMELMNE L T HMEMO PC EFEICIBWT, Mgk
% 10 AR O BHN R 22 HEO OB NS HERR S Tz, MEO OB O L LTI, KO OE|
FUIRIE 0.2mm~3% mm FRE T, WP S B BT S EAAICOOE AT L, ME L
DX FRRFENIKT & 72 o T, HEOOENNBEL TWDLEARZNWZETHDH, BE—15.11 B
FOBE—15.1.2 IZ0ifERL D PC EAEIZFA LI HEO ORI O Fl % 7”7,

I
SE—151.1 PCEHNLS SE-1512 PCBROHVUENL DA

A'-:-.

15.1.2 PCEHDESLEETE

£ —15.1.1 [ZHEO BN HERR S 72 TiERL D PC BAEDBED a7 V— FOERAEZ T,
HRMEIE LT, AL MITHEOEERL FF > R AL b (B 3.16g/em’, LRI
3,350cm?/g) , HEMITE ILRESE)IEOTINH] (F KRBT 20mm, FEE : 2.70g/cm?®, W
KE 0 1.21%, ABFEJIS A1145) OHE © THEE | | Sc:23 mmol/t, Rc:26mmol/t) , HEEHILE
LR AdE ) PE DRy (B« 2.60g/cm?, WKE : 1.87%, {LZ#EJIS A 1145) OHIE - [EE]
Sc:29mmol/t, Re:51mmol/€) , {BFIAFIE TM 8o &S ok R M (BEE : 2.95g/em’, LR EHHE -
5,440cm?/g, TR 1 Ca0 40~55%, SO330~40%) , ALZRIEFANT K 4R oo dhfeok A 2
LTW%, %72, PCEHEITEILREA
DFLFy 2 MU THTHESN  R—15.1.1 PCERHDOIY-MEEE (FEUTRE 80N/7A)

Tk, ol ONREH T
ORI 7 ) — hEFEAL, | WO | va S AE (F) A ERE UK A
D ST X0 BT O Sk T ZN 1 AER | RS
N N . NP ) | @) | W | BAE | EEE () G) (PX %)
DN EINZ D, D%, wERSELE ©) | b

ar ~ 2 =g iR

(H”%EE% 2~4 E#FEﬁTﬁ’ ﬂ{mﬂ%& 30.5 41 160 525 25 705 1011 1.1

20C/HEIC 70 CE CiRE A ER &
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H, ki 70°C A 4 BiffRFF) 2 E L, EHEMiEnE TRATEREEL TV D,

15.1.3 #HUOUVENDORERE

HEO QBN HERR SNZMERL D PC BAE, LHFRIHOHIIRZ: &6 M2 B 117 bh
RWNGEICHW A BT, EEENTIX 1990 4E L D BA SN, ENEELOK 1.3%5 Z Offifik
O PCEETH D, HEOOCENORHME LTlL, S ARKOOEFUEIL 0.2mm~43% mm F2HE T, Wi
LS EHEOHERT 6 EA IS OOFINAEIT L, MJE Lo ARG % & 72> THEO- OV
NRFEAELTWEHEANELBESNT-, £72, ZOMERMD PC EAITIZHEST M11Z PC HlKR A
BEINTWDA, SAEEICHE S iR ST, [FIRFCENE U720 bR S oJE T
b, THENERERE O A F D 0.5 kg/m®, THALZES ImmFLE & 7 DEEI/N S
Tl EMR L, —F, HELEmERO PC EAELVEERL-a2> 7 U — N EHWT, 7
NINF Ly AEIZE D ASR S HIEE R L= L 2 A, PC EFEME O T,
—EBOFE DOEFENIE L < ASR Z3AEL TWDZ LV LT,

INHEDZ END, HEOVENORARKNE L TEHRMAERHEEIC X D8RRI & 13%
ZAZ< L, BIEOHBRAT TR 72 EOBE N2 2 EOBEHIZ L Y, ASR 12X 5 PC
TERE O Wi 7 10 OB IREIMERE S HL, SMEERD 2 7 U — MIRIEHEICHIIRANAE U720, [
JE EORMHER G NI RT & 72 DHEO BN A L O RS-, B—15.1.1 (21 4+
VIERERIE ORGSR Y, BE—1513 X5 VT A L vt RAEIC L ABISEERE Y RT,
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E( 1 —— et ||
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N 08
tw
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1514 T RY2HA FOEBEER (DEF) 12X 54D AEEM

PC EHEORERRICB W THERIROARREBEL T T 5 2 L0, BLAIZB W CEssE IR H sk
D SO; HTEEINE W Enb, = N A4 FOBIEAR (DEF) I L 2525{bbPEpR T 722
WEEZ LN, ar s ) — b EF 2ROV EAFNT 7 a—F I L 5B URIKRAR] % E
i L7z, BARBICIE, EOOEFRIEAEFRO WAL 11 4 (1999 4F) ShEn g5k L mtaRM o PC
BHELIVERILIa 27— ahbary 7 U— MER (EX @ 20um, 25x25mm) 25/ L,
RS L DB BIEIC L 0 B A D = X LD Z T, BE—15.1.4 |T{RCHAMEE
IZ X DB R LT, HEMIEIE, BRI, BERE, RS, TRBCE BISHRSEEIE, fkth
HIRENBRY, ECE BRI L OIS DT ASR T I/VIZHRIE SR O OE
NOFENHRINT, 7o, MEMITRACEEIBREEIKE, ERaES, ZIE, a, B,
Fx— MeEnbe b, MEMIZE LA CTBUS BIEAEEK S D BHE 1 ASR 234 L
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TEY, MEMPOERLZEOOENNZEBILE Iz, 2Tk L, DEF O AJgelEZ R g
THEIREAL IRN—=ZAMNETZ N A FRFEL TOWAHOCEIFUTHER S 2o T,
7720, TEOFEIIRT LI, MEMICE ENDL AN AE UZEEOOEINNE O ASR
FNAD, =R A FOSHRERICES D> TV A EFTLBIE Sz, Z4X, Shayan et
al[3],[4] DA FEIC LA, F3 ASRIC K BDIZEOUEINN —RIIZHEAEL, ZDKk ASR FLOK
ORI L DA OB 1T L TEFZEMIC, “RBICZ MY A RRERLESDTHD &
EZxbNT, ZOXIRERGRERICE D U A MIIERZIENE S HIr S D,

InNsoZEns, P Eﬁ*f CHRAELEHEOENOTEFRINT ASR 2L D560 T, = Yo
A b OFEIEARL (DEF) I K25 LD RISV EZ 2 T,

[(rsm:m) S

FE—15.14 a9 ) - MEROBRER ARTIUHNBERESN-HEMEALOEHE)

15.2 PC 7R—JL = PC 734 )LD ASR |t 5
1521 B I7S5A4T7 v 1DEDBEER~DERAE

el T TiE, HESCASR WRAELZa 7 U — MEEMNSEATE L, Z OISR 2 1 F
TR E LT, %Wﬂﬁ@:/ﬁ)~%m@ PRT TAT v a2 OFINERBIG I TS
[51,06).[7).[8], — /7, WL ARIEDSGA, HIEREORFKOBEHOERIZE A R LD bEEEO/NS W
TIAT v aPMiH L TLEI EORENH H[9], £ I T, mLRERHIZHEAETH AT U —ik
DOERALEZD SEM BIEICLY, k7 T7AT v aDAT U —~OHeHBEZREL, Sk~
TAT v 2|l X DMEFRHB ASR MIfIZNRD, EOBREMFRFTE oI EEE LT,
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(3) HERKER
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ZF—15.2.212, JEMEABRAER AR —15.2.2 (TR T, 7ed, MOMEENEL 72D FA N 5% +4+
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