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Effects and mechanisms of retarders and superplasticizers on the
fluidity and strength of the sulphoaluminate cement pastes

Specialty: Material Science
Name: Li Yanchao

Supervisor: Professor Li Guoxin

ABSTRACT

Both retarder and superplasticizer used in the cement pastes is one of the methods
to improve the fluidity and reduce the fluidity loss. Because of the serious fluidity loss
and shouter setting time of sulphoaluminate cement, two kinds of retarders such as
citric acid (CA) and sodium gluconate (SG) were respectively added into the cement
pastes or mortar containing P-naphthalenelfonic acid-based superplasticizer (BNS),
aminosulfonic acid-based superplasticizer (AS) and polycarboxylate acid-based
superplasticizer (PC) to study the effects of retarder on the fluidity, setting time and the
strength.

The results showed that the fluidity of cement pastes increased with increasing the
dosage of superplasticizer; the fluidity improved, the fluidity loss reduced and the
effects of sodium gluconate was better when the two kinds of retarders admixture is
within 0.03% ~ 0.15%. Furthermore, when the dosage of retarder was increased, the
longer the setting time and the lower the strength. Ultraviolet spectrophotometry, zeta
potential, X-ray diffraction analysis (XRD) and scanning electron microcopy analysis
(SEM) were used to analyze via the examinations of the adsorption properties,
electrokinetic properties, intensity peaks and microstructure of the ettringite. The
results indicated as follows: (1) as the superplasticizers increased and the hydration
time extended, the adsorption quantity of the superplasticizers were also increased. (2)
The electrokinetic properties were in good agreement with the fluidity of the cement
pastes. (3) The results of XRD show that the ettringite in the paste was decreased when
CA or SG was added into the cement with three superplasticizers. (4) The results of

SEM show that the adding of three superplasticizers make the hydration products of



VU2 IR IR A 18 3

ettringite was acicular structure at 7d. when two retarder mixed into three kinds of high
efficiency water reducing agent to the cement paste separately, both CA and SG
inhibited the growth and the crystailization of ettringite in water slurry, and it is a

columnar structure at 7d.

Keywords: sulphoaluminate cement; superplasticizers; retarder; fluidity; strength;

adsorption
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Laure Pelletier-Chaignat? %5 N ZERTAS IR /KIS T B AT IKATKE,  AH AT LU 33
KA, AT AR RN 1], 78S A KA TR T R o iR, AT LAESE AFt, I
/b AFm ARG, ORISR IR R RE o

AFt SPREE TR A FH B2, Sk TR Z I EM, EminmR K
Je KA R, AR ElA BB E R, #ia 3 3 AFt SRR,
TR iR RS (R A

1.5.2 SMInFAIx R IR £h K Ve T AE i BT St e

RTINS RERR H K e PERE RS, 7E I Py &b R0 S
AEBGREE AT B 72—, SRR SR — R E ST ENER, B
AEAMINGR,  BAY LGB FER B TAEVERE, R e RE ke S
i AR,

fi R 7K e BAT Lo ANBRIBE IR 7 i, OSSR ZE, A4 K HL g
SEINTAVRE, AR AL TRESEPRRT R e WU E A KJe AR BGR B - S Y HBA



[ N e S

USR], 2SR SRR (BNS) SIS RER #h S ok ) (AS) MR
P vet UK R (PCD A5, IR A8 iy B K 1 BE AE /K Yl S5 I A BRI 2 1T 7 7 i
SR, A RIORE K T F T Ay SR A 1T AR AR iR AR e A B OSCR s BT
FCP AL AN, PLIA R B8R . AN, i Rk I AT LS /K VAR 10 2 T
5K T3, AT 7K % OB TR IRORG P ARG, e 2% (28 M8 iy 7K Ve I A TR
LA IR IR, AR AL SR ST AR BT, RS KR AR
fRmahtt, BETESBN SR, KA. H. Uchikawa 2P 1@ 1 5
T, 28R BG83 P i 1 KPR BORLAR T i) SOy, i RLRR D
HEIAE 7K e MUk 43 B RE V) 225 5% . 1T Sugamata & At VORI S A N A R K
Pes KA, 2 BB R SN W B 0 25 e D0 AR i, A4S Zeta FRAT 40T
EN, FRF 0SS, KVEIRARZ I 1R P

FE G AR IR Eh 7K Je TR e ML Re Uy I, [ AR 22 4i3E, Dy By 1k i B 1 314,
L e WIS AR IR R K Y TR LB NG, KRR, SRR A
IKPe AL, IEZE T /KU CaASIIZKAL,  BEAR/K I S Sl B rp K KA A, 3
2T SARINEEAS . AR RS IR LK VR /KRG 1), T A T 15 N IR A
IR AR SR K Ve AT L, AR A R 28 e b I TRT TR] B, B0 T A IR 7K Ak
WA, Wik TR Y AR ISR, KA R IR B ARt Sk E0E, SRPI Ik
IR WA =R SR AR AR o 13 A R S T e AR B R /K e Hh B N 2%
BRI WKTR S 4565 B IE S IR e 1) ks« DRIERARIR B BE, 3G 40
JE IR R, SRR B NIE SR, T LU R TR R R B AR
O TAEMERE, JFDE YA A S A R o A S SO A 25K AN
Fgman R K , BT TN TSR 7y, W B HIE K R kA ). At
TG 0 o 52 45 T R0 5 R B K A A0 PR b /K I A, 2 v VRt - 0 1 i
J5 o X EEHR R AERR R IR Eh/KVE I NG HE S koK 4Ly, Skl il TER . AR,
AMIMFRBRARIR £ Ve AR FE T 9K 2 B T 205, AL 22 Insn e i i
12 ik K e IKAL ) RO TE S AR A T 50t 5D T

L6 REMRBABREX
AR sk K Y A1 0 RERA RN, 8 R HIAE iy Bl A A SR A vh B 45 St 11

T R RRERAR I PE, R RE KB Es I Ta], (HOZEERMFI R 5B 55 Tk
ff 0 AR R AR R K Ve TR TS RE R >, AR SCHE IR 4D R Eh K T
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B N Rk G2BER], 3 MK Y S AR BT | Bk I 1) S R otk
HRH Zeta HIALA BAMCRETE . X-GFERATHT . FI4 s Rl 7 BT 92 4t 71
5 RGN R AR IR ER /K e Zeta HUAT L TR L ZKAL ) SOEFRI AL, RAR
TFHHRASPEAT SR BE V520, A B R ek 7K 11 B H e AR B
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2 IR E S MR T &

2.1 RGP R

2.1.1 TR EKe

B AR AR £ 7K (Low alkalinity sulphoaluminate cement, L-SAC) : ik
SR 42,5, TP ZRKIEA R A A A, BARME A R LR 2-1,
X 2-1 B EER B0 R R /K Ve AL 22 2 . (wit/%)

4 Si0,  ALO;  Fe,0O; CaO  MgO TiO, SO;  Na,0O K,0 IL

T 1640 2583 1.09 37.18 1.82 0.58 9.22 0.16 0.31 7.40

fb: 1SO bRy, IS RRRERERDAT IR 7] 2277
K BAKIK.

2.1.2 RRRIKFH

ZRAR R A7, BRI SO R R A R R A wl R

SRR B R A WA, [ R 35%,  HBRPEBUBIRE AT IR 2
w] Pt

RRIR = RO A, TS 5 20%,  FRYL I8 IR ARE A RH B A A7 B 2
wl BEfit

2.1.3 BRI

Frgmg: 4R 99.5%, P2kl 477,
HZRERAN: TS, ZiPF 98%, h I PE SRR AR PR A A R4t

2.1.4 HAtfb AR

TeoK Ll SHEE 99.5%, PHZRA ErE,
Wl e, VA8t LA R I E A w407,

2.2 RGN EF

AR 246 BT PR A3 A LR 2-2.0

11
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% 2-2 FESAIG R

75 B AR GRS TR

1 1T KV RSB JI-5 BT B )

2 XUt OE AR 15 2R B FE AL NJ-160 T EFI R P U
3 R A R 5 ZT-96 TR LA T R
4 KURFRUERHRE MBS I EAL ECS002570 To R SO RH AL
5 HIZhHTHT IR DKZ-5000 T ML BR 2 7]
6 4 A3 R g B YAW-300 LT RO 1A B )
7 RS EM TR R i Ak ¢} YH-40B AEHTBR AR I A A7 B2 ]
8 CERN RN TP1000 R BV RPAXASHU)
9 X ST M1 MISTRAL R A1 e o ]

10 HL BT B0 A DZF AESTRME A A 22 )
11 RFAY SDTQ600A RN TCRH AT A 7]
12 BAL YR 93364 Matis Sid 2 YAV

13 AT WO R UV-4802S T e AT S A PR 2 ]
14 KA 2 AR SHB-III NI T 5 PR A
15 Zeta HUAZINEAX 7020 Zeta Probe J[H Colloidal Dynamics 2\ 7
16 AR T B FEI-200 fif 2% FEI A ]

2.3 MiXS52HhTT3E

231 WEYT RE

g CEEEL AN A PR 7Y (GB 8077-2012) AL HEAT, /K
Je 300g, 7K 87g, 1HIK/KMKELA 0.29. KABHEREAE ( L HE#E 36mm, FHH

12
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£ 60mm, =Bk 60mm) R IFH P HUE .

XA RIRKHNB A 1.0%~1.8% (BRI 0.2%)  Z MR 6 = Ak 1145
A 1.5%~2.5% (BEEE 0.25%) MR Sk AHE i 0.75%~1.75% (BhJ%
0.25%) AT BN B PB KR ARG B . S i 3 R BR )
SR MEZRAHATE S, WHZEFBEEHA 0.03%~0.15% (FHE 0.03%) . il
FEN/K)G Smin. 15min. 30min. 45min & 60min B ZI 352 mah .

2.3.2 W&

KPR AN A] W43 566 BT 52 v R el /K FAE A U s L A i B 8, G P
K2R A AT L0 5 ' 1 D0 5 W B T i R R RO SRR B, AR 5 Tl ek 4 R
B 5 VRO IR 7K TR P 2 SR S B, AR 0 Y P -5 5 ol P P52 1 LR F i 2
N W LRt T o=

1g'|—°=A=abc (£ 2.0

v P r— N T

[—— B FOGoRAE ;

A——ROGRE

a—OCREL:

b——FF i T

c FE AR
KK 5 5 e R A BRI B K A% 1.0 BZK K FE 4, £E Smin. 15min

IS Z1, B A B0 EL 5000 % /min B0 AL Smin J5, U EJZIE BB 22 5850
A LG5 606 BE v AT BV, AR MR B AR AR iHh 4 v S A 20 7 VA 1
PR TR o Jo AR AR W BRI 5 IR R MR IR FE 22, TH S BRI 7K Tl S
PR THI PRI B 5

2.3.3 Zeta HfT

KH Zeta AL EA GZAXAS N HL 22 J B MRA7K Y1 K 1] Zeta HEAV,
P KV 58 KR SR I KA IR B IR B 50% I 2 /K Je Ak, i)
b 60s MR —k, B2 M/KG 30min WK Zeta A7 AR,

13
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2.3.4 BRE5HtH]

¥ GB 8077-2012 krvfEdiiHE, /KVe 500g, /K 145g, 1§33 /KIKEE A 029,
P CORVEARAERT B FI7K & A5 TR 22 @ MRS J75)  (GB 1346-2011) FrdE,
FH 7K R 5 e 8 I s AR A (D H 42 @65+0.5mm, FIHHAE @75+
0.5mm, =50 40£0.2mm) IR kLS5 I )

2.35 PiiTPLEmE

P IR RV ERD 5 A 105) (GB/T 17671-2005) HEATHEE, IRHPEL 1:1.5,
JKIBEEE 0.35, K 40mm X 40mm X 160mm JRF AL, AN G AT AR vE TR o

P ORI SRERY 777 (GB/T17671-2005) AR 1d. 7d % 28d 1)
Pt PR

2.3.6 X—HTS 7

X KPR X R (XRD) ] LUK H KAk 5 A A 5 1) 1l 20 A
RO o L TAE B HIE R XRDUEA I 72 i S ) rh S AR AT S R, AT AR 4
F AR T o PR TR LU AR SR 2 AR b AT o i, BRI ) S 51
S TR AR B o b L P AR (R AT N o B B b o DRI, PO i e A7 S i 8 110 DR /)
KRG W FATY) T 2 ST AR BEcs a8, AN e R G
iElifeos

AR SR A AR e 2 7 A PR M MISTRALBUX-ATSHX (Cull) , k4
fE540kV. 100mA, FFEAE3~90° , P K0.02°

FE R IR 2 R R KKV B i OB SRR IR 7K 420,29 7K K L
PiE, TERESRY AAE T, B A A8 IR SR AR P G 7K I B A i v S0k
G2 W IR & LKA, SRS IS, & T B8 TR CUER iR E40+1°C,
HAJE0.07MPa) 1, FAOCHET T, TG, Eurdh g, ximid
0.08mm /5 LI (18 AR T A

OB AR AR T4 4 R A R

2.3.7 H#HE T EME ST

A 7 AR R T A IO I EAR 20pm~30pm (LT, EEE
5 B A BH AR Z (e pnide B s O P, S I 0, TSRO B < SR AL, 4

14
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N EARL LK B PR . EEE BRI AR R T, R RE A
2 VR CHIPRIARE I BLBOK I 2 M 75 o IS8 L 75 5 A5OHH I R AG DU #s Aor
W, 2RO, e, AR Y, R goX 3 A Mk EofF B 2R
B, WA TP IR B EHEREH, JF HiX M szl S
T IR L R I R I s s [, IR RISRA A B b BT U 5 i B A 6
IV F AR, P B R S TR A T ) TR SRR AL

X T IRV IRAR T A IR KA T TES, R I == FEL 24 w) 427 (¥ FEL-200 H
TR B AT, R S I R S XRD PR i ) 4 — 4

15
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3 R S S RUBIK T X ACR IR AR ENTE . EELR AT (8] K SR
RN K AR 5 4R

Xt B Sk /K e VR IR LU Bl B 2R I 453 K BT, o 5 ) AN oy 2 1 1) T
KGR 5 i Bk AR5 1077 3, WFIT T G2lER S v 0K RN i A R 7K
VeSS PEAN B SE IN [8] (11 5200, IERE S E A NS R 391 i Y15 58 (1 5

3.1 LZE5 5 S RUBZK X 7K e 4% U7 B 14 B 3 i

HT TR AR R R 7Kg PRI Rr P, FLEh PR (S8 7™ S i FoAE AR P (N HT
N T BCER IR A AL, DR RIVERE, AESCPs TR AL
TG ARH A EE Y o AR5 A LR JURR Mok o FERe .

3.1.1 W RBK IR 7K e AR Bl 1 i 2 0

2R R ERUHKF (BNS) | 2R #h S 808K 7 (AS) JERIRIR i Rk
KF (PC) LRS- B B N B ARIR EEKTE A8 CTRBEL AN 2 i
PEIRES J79%)  (GB 8077-2012) MR Iy d e i .

WK 3.1 PR, 282800k B RAE 1.0%~1.8% R FERR & i kK 77
1.5%~2.5% M SEFRIR e BB /KFIAE 0.75%~1.75% 1145 yu B W I, BEE 3ok
RSB RIS, RARYIRRS RN, SR HRBEK, I HRIRIR s 8K 5 1
BNERRERIR H /K Ve AT R B2 L 28 R s ROk 2K . W 3.1 (o) FH i,
ZERWKFBELE 1.2%~1.8%I), 15min FIFMBHERKLLE N, BRI
I R A ML 3.1 (o) WA, 25 R Sh 5 A 1.5%~2.25% M), L 15min
IR ELEOR: TN 3.1 (o) %N, BEAE RRIRBOK B =GN, VbR
FERA BRI, LR BRI B 3.1 SIS AT LA, B R R IR IR
IKFIHITEN B B BB T 5045 25 R BOK AR 17 F45 S R &8 (1 28R W)

e,

17



(a) ZE AR A 5

PG 2 RO AT 183

300

[\

(V]

(e)
T

[\

S

(e
T

Cement paste flow/mm
>
(e)

100 -
50} —=— Smin
—o— 15min
O 1 1 1 1 1
1.0 1.2 1.4 1.6 1.8
Dosage/%
300
(b)

[\

()]

(e
T

Cement paste flow/mm
&
S

e

(b) ZIERAIR 1= K T

100 -
50F = Smin
0 —o— 15minI . . .
1.50 1.75 200 225 250
Dosage/%
300
(c)
g 250+
£
é 200 + .
2 150+
3]
a
s 100}
o
5 .
3 50r = 5min
0 . 15m1n . . .
0. 75 1.00 1.25 1.50 1.75
Dosage/%
Bl 3.1 i B0/ R it i 5 45 B Bt B R R /K Ve SR AR B0 1 1) 5% i)

3.1.2 ZREFIS BB FI BB I K e KA T P K i

TEZE R

WR AT S = FERR £h = Ak T S SRR IR

FILEFE—DHIRR BN EE . SRR KNS R,
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(0.03%~0.15%) [1PIFT 15 T B3 1 25 0 R BV Ry 56 70), AR S k5] 1) P R 45 o
X 45 e B K B AE R Bh 7K Ve JR AR I Bl 5 48 I 2 TR S )

(1) GHEEFRIS 28 2 i RO K R B 80 7K e S AR 3 P 1) 5% 1

W 3.2 (a) PivR, ZRRSBBUKFIBEN 1.2%0, /KIEHE K BTG5 s
A 240mm, 15min B4 220mm, 30min {4 80mm. A 0.03%~0.15%1IF745
M35, WIS KGN, Ui IRB RN 0.03%0, WIUhish B ok,
B 270mm. (HZBEEFFERR B RGN, YRRt 2T R, HIl T
FURIRS, AR BN VEI N T AB RN sl e, U0 e IR 28
REIRVEIARZ M IR RSN L B DRI EE R

(2)

flow/

— NN
o0 = N
S o o
T T 7T

“=— Smin

~e 15min

O 1 1 1 1 *3011]'111

0.00 0.03 0.06 009 0.12 0.15
Dosage of citric acid/%

60 -
30r

Cement paste
\O
(e)

flow/mm
— NN
xR = K
S oS
L L

1]

S

g 120 i / —— 51’1’1i1’1

é’ 90 v v —e 15min

3 or ~a-30min
30r —v—45min

O 1 1 1 1 1
0.00 0.03 0.06 009 0.12 0.15
Dosage of sodium gluconate/%

] 3.2 SR RIS 45 X 45 25 3R m AR K R 8 S AR B 1 £ S
(a)  FPEEMe;  (b) FZ5BEm
1M 15min KR 801 REE B INEEA TG AR AL, IS m T A B 2 em i i im sh v,
BN 0.06%~0.15% M, 15min PN PEZE S THIGB R LB EA
0.03%~0.12%IMf, 30min I AN BES S G Iy osc s, Hoso/ M im Rz TR,
19
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MA4BEN 0.15%I, I 30min (KHshMES 15min BEARLRFEAAL . Kk, JfE
B R, AN EVIAA AR, X IR AT 5 52 2% (1 LA 5 4
LU R o

HIE 3.2 (b) AI WL, MRS 28 RS AoK R BB, ARG )
FEE bt 1 % BR R AN 45 5 1A 8 s A BRAI%, HI38 & TAN B BRI BN FE . AHEL AT
BRI S, MRS EAE 0.03%~0.15% G/ N, FiEBREEN, VIhRs)
JE (Smin) BEATPEAC, FEBEKACITAIAEKS, 15min WRBIFEATHI, 30min )
WENPER N, 7243 AR 0.12%~0.15%IF, 30min S TEIEARF AL
H 9 HZEFE RN B R 0.12%~0.15% 5 HE N, 45min BHIERA REFFIRNME, If
AR NS 0 0.15%0, 45min PR BN LT LRk,

XIEEE 3.2 (a) M13.2 (b) AILLEH, EREBET, BHERMRIKIE
FARTRBNIE I 5 T BRI K e AR R s

(2) GRS S LR 3h i ROROK A S B 0 7K P AT Bl P 1R 5

HW B SR £ = OBOK A5 30 1.75% 4 FEHER K e AR, BN 0.03%~0.15%
(RO R R A A R B, HK e SR AR S ME I K 45 R an ] 3.3 Fios e

Kl 3.3 (a) #1 3.3 (b) Frifdlisaty 3.2 ML B 3.3 (a) FriEiktis =
RIS IR BN B ks, HELAURBOR, (A 4B EIR S 0.15% 00, BEE /KA
[ REK:, 30min IRBNEREADRFFAALS . Tl 3.3 (b) %3 Bl IR B it 125 1) 38
I, WIERmsh RGN, B KA TAE R, e85 A 0.03%I, 15min R4k EE
B, ARFEBEZERER B N M4k LA/, BRI RS, Bk, I
R AR AR . XL 3.3 RTRAE H, EFSEBE 0.03%~0.15% G N, i
ZET R TR B 0 45 S TR b w5 BRI A8 R A T 0 M T 38 25 R LU AT A IR 1 2K
P

20
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270 @

Smin

~o 15min

1 1 1 1 Tk 30n?in

0.00 0.03 0.06 0.09 0.12 0.15
Dosage of citric acid/%

(o)

qé 90 oo —— Smin

s 60r —e— 15min

© 30t -
0 —a— 30min

0.00 003 0.06 0.09 0.12 0.15
Dosage of sodium gluconate/%

Bl 3.3 QLS i ol 5 45 B0 B S AR 6 e 0K K e 3 M sl 1 52 i
(a) PR (b) AHATHTIR

(3D ZRHE 5 ZERIR = WK A5 55 7K e AR R B 1 (1) 5%

WERRIR S Bk R B N 1.25% W FEHERIKIER AR, B 0.03%~0.15%(1)
AR ST IERR, WAL & 3.4 For, R 2L T RBRR
P e SRR TR IR, I nT A H /K YR SR ARG 3 P Fif 2 458 7745 B 1) 14 KO 38 K
(XL 3.4 (a) F13.4 (b) , FEBHZKYEKAGET A RE . 1570 %5 bR R TR Eh 1 4
453 2K 7 T B B /N T BT B K Je AR 2 8k, 511 3.2 FIKE 3.3 AR,
IR B e 58 W B AR IR 2

H LA B85 AT 50, AR BB s AOROK FIE 0T, 15 JIR IR e RURK B B R B
IKVEIEARII RSN M B i, B8 R BRI IR 2, B R 2R AR T
B o ARG S K RSB I, Ay IR B 25 0 TR B 5 2R R IR ik /K 77 )
BIAE AW A T P b 22 B 0 5 2 AR s G BE A IR SR 9/ /)45 IOV AR,
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P2 U O Z2A i8 3C

HAEZERRME B RRR . 25 RS IR 55 w5 SusK AR T RO A T
TR G 45 = P KA I AVE AR

paste flow/mm
—_—— = NN
NN D 00— N
= el eNe o)
T T 1 7

= Smin
~e 15min
A 30mln

OOO 003 006 009 0. 12 0.15
Dosage of citric acid/%

300

(b)

ste flow/mm
— = NN
D o — &
S8 oS
T 1 1T 7T

p

p—

[\

O
T

- Smin
v —e 15min
—a— 30min
v 45mln

0.00 0.03 0. 06 0. 09 0. 12 0. 15
Dosage of sodium gluconate/%

3.4 ZERGH Al 5 15 0 B BEOR IR e R A P SR AR B 1 1) 5%
(a) FPiiR: (o) F%4FHIR

e
S
T

S
£ 60l
© 30l

3.2 L5 XoF PR IR AR IR B 7S Uk 7K 57 B 3 i

FEIKYe-7K I3 HAR R TR, s OB AU 2 U0 P R B e o 2 b — v R ) B B
MRS L, KUEAEW M R R K R F I, AR KRR R, RO
EZiF i1 T

R B A2 vt 8O 5 KRR A EAE T 56— 20, i KRR /K Je BTk 4
HT RS B B AT AN ST RIIE FE 1, CaAsSIKALE AL CAF HATER 1)
TE AT, BRI AT 5k i 2 A R B e 8K TR R o AEUI PR Ay 3R 1 i 2
RRANATF R IR A /K P R B 5 i AT S er, BT Ll e vy S80I ) -2 TR T B

22
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R R sk, BRI RA NSRBI 2, Wl HEE h T
EBEIIB N IKYEFE AR e O (K R AT BT RA . B, B K AL Th)
RIEL, AR AR R, A0 oK R A 2 Tk W) 2 b B T e
PLEPIA COMP) i vl AFFEDN B IR TRISE K, i Al 7 7] e R B ) s vl g

Priéin. M RREN 3.5~3.7 XFLEFH HH, 2RISR B $h 7K e 5 A4 e 0K 771
PRI B 2 A AR H S S, SR PR8N R vt el ) 8 TR B 1 3 2 92>
ISR P AN [ G B 0 7K AR B v R K AR R S MR AT T IR IE

3.2.1 FRBIKFIERIGEIR HKJe K 14 LRI K &

K3.5 (a) A13.5 (b) 705 o T B dai sh K e S AR Wb AN [ vt Rl K 77
FRIWC B

8
- 7t (a) e °
a0 7)).///.7/
e
g ./I/././.
257
A
2
=3
)
it
,_8 1l - S@n
< o 15mm
O ] ] ] ] ]
1.0 1.2 14 1.6 1.8
Dosage/%
8
- Tr
80
806 F
£
25¢
Al
5
=3r
82
2 -= Smin
<L )
< —o— 15 min
O I I I I I
1.50 1.75 2.00 2.25 2.50
Dosage/%
3.5 T BRI Eh /K Ve AT i 25k A 571 P W o 2
(a) ZEAREBIBKFA: (b)) IR LR = Sk 57
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HIFE 3.5 Ca) mI ML, Bt AR SRR TS B (R 3 TN o) (R34, W PR F e
Smin A1 15min 25 /]NEHE K, 2B ER R 35 7K Ye 6 2% 28 e Ok 7 PR W B 2 — A B
I TR R RL A, (AR B b 3 WP 25 A R KGR R B e 4y R 17K e
FIURLNS 2% 28 93K TR FRIVRE B o 32K i T v R K 5 HE PR 00 3 BUK Ve AR (13 3l
PERE e 2.

3.5 (b) RILHIZREBLE 3.5 Ca) MR, B2 £ 0K 5
S, W RN IR RS OC, L35 (b) R, BUKFB RN, B
IFTAE R, 15min WM EEREINEEER . Z, BEFEBOKFISE R, KA TR
PRIGEA, PR B S En (e LIS, B PRI PR S AR e 1) AT 25 R s 2K
KR BRARIR Hh AV AR AN TE I AR LS, B & 3.5 (b) AR
W PER, X UGB I TR IE K, KRR EANBT A e, W] BE S 22 i) s FEA R 6 v
BRI T KA 2 BOB AT WA A (OMP)

3.2.2 GRIUGEFNTBR SRR B 7K Y8 Bk B =5 Bkl 371 4 5 il

(1) ZREEFDOHm AR IR Hh 7K U W B 2% 28 e 280k 7K 771 1D 5% i

K3.6 (a) MI3.6 (b) o T WMAIEZZ BN 15 25 5% v AR /K 17K e AR
WP R . FHIE 3.6 (a) RIUL, BEAEFTERIRS 51K 0 A K AG IR TR] PR S84
KU FEART 28 Z S BB AR B B /MR, AR LR 8, ZERE
K FILE Smin A 15min AH ]IS 20 (1 45 B 5350 /MR FERRAIG, - BB BEAT R IR 5 &
IR0, ZKJe JRAAN 2% 28 e OB AW B S A2 0 /N BRAR K e S A0 1 280
KT I B A T ARV R AR SN PEASE I, XA IIAT IR IR 5 25 R sl
WK FILEZK R ) _E R 58 4 W B I T AE I AT HBEAT IR, A7 A1 HAR A LB

HPE 3.6 (b) UL, A5 BEER AN KI5 N8 0 T K S AR 25 R s sk 1)
WA o A T W PR 45 1 TR I B K A TR] PR AEG, ZK YR SR AR 28 R K 7
(RO B SRS I, kT AL, AT B IR AN (145 AR T 7K V8 A4 2% 3 i Rk K
TR B o IAh 2445 St IR A 4 WH IR A P 2% 2R van A /K IS, T 2 B R A )
LA I, AT AKUe IR AR — 2008, TKUEN H CaAsSIIE KA, — g [H)
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