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[ B]MEAREREEEIFRHLE, SHRREIMEDFFHUBACEFA LA ZOHA . SR RALNY S
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[ 288 ] sst t ; BRAH ; 564 shan)
[ hES3ES ] TUS28 [ XEAFRERS ] A

[ZEHS] 1001-523X (2017) 23-0126-02

Discussion on Raw Material and Selection of High
Performance Concrete for Railway

Shao Meng-sheng

[ Abstract ] With the continuous development of Chinese railway construction, high-performance concrete as a new technology has
been more widely used. Combined with the author in the railway bridge construction in the practical application of years of experience,
outlined the contents of high-performance concrete, put forward in the selection of high-performance concrete raw materials should pay

attention to matters for reference.
[ Keywords ] concrete ; raw material ; additive ; admixture

1 IiEfnR

ATFENHER 2S5BS (8. #TED
VAT T2 T SHZQ-09 4%, #21Z BLFE DK246+022.82~DK269+
554.19, 1E££23.531km.

PREEN R E TN Hr%:23.531km, JTHEIE R X,
K (&, W&, 23, MEHZE, IR AL, SR
B, CURBVELE, JHERY TR, “=8” KR E LT
AR ALA, FEIIMAT I, B, SRE R, Bl A2
FESEAS, RN, OEFESAEREN TR, BELeF
X FRHE

WS . FLERE KA (187~-891 5380 HLAih T #4514 &
b AR RES T L

AR Bl b AL 2 51 5TR_E R KB 187~891 5 1679 AL
AR RIS . TOHERE AR B R B TEAR ) T, AARE AR
i

A AR BOE 26 K 23.531km, #F % 23.531km,
100%.

2 SkAERE LA

TE20 40 8OFEAR, —LEH N RIAMIE F iR H T i e
JR#EL (High Performance Concrete, HPC), HETFEJREEE X
TH 25 R TE PR 3 B A B TR e, R AR VR B
B RE VTt R e T A R, A A i L AR A A
HwilEE—HEU . HE—MMEMEARRE LT, BHET
YEMERE R, R FRRR P R 77 2 R AR A

i P BB VR R R T AR g L R B A 0 BTN 15
HRL m PR RRRUK R K G R, A A e — A,

i IE 28 1

BAKEMEIFFK, &858 (FES, KRAKERK
KR AR

mEREEBETLH T ATE, A ASEZES LHTB
10005—2010 Bk VR %E - 25 F T A MR- BT e ) & TB
10424—2010 (BrigyREE - THEE TR E N IhndE) 2, B
B2 FENES ARG T4 5%

FAEIREE T TAE Kt ae B Bk, Wi AtEsE g,
TP HE B AR N FoK R m T AR A b, R

s BEA : 2017-09-26
1EHE BN : AFagAE (1985—), 5B, WmEAE A, TEM, FTEHR
77 R A, TR R

* 126

2 T Mk BRI K 7R 51 RS RR T, SO K S R
SRR,
3 BlEERE T EAHRE R

7o T A TR A SRR R R T RS - KT MK
B A, ek HEE. BRBEEGEAKA, 515
Fill B e RN P 7K &

3.1 Kk

= R VR TP BRI, WAL R R g VR EE L, TR
e b B R RS B KR, R I R K T 425 08
E SRR,

TKYBRE T o6 RAHSARAES L, BN % R PR A

(1) W RE+ HEATAC BN 25 S5 /IR 8 AL T SR 3RS, P
8 AR KPR S8 T A BIRAR, ANREM DLAL IR L RERR £h
FIKIBACE

Q) HENALESEARKT 1.0%.

(3) WEEARAKT0.80%, BHRAIRREBIEMER, KIEM
EENT0.6%, C40 DL EIRER /KBRS & /DT 0.6%.

(4) 300m’/kg HEREAK T 350m’/kg.

(5) HRBKEMEL =TT EARKT 8%, JREE LB
MR AR, KR FRER =45 & St N AR, R
B R R 2 (56d) AT 0.8,

32 A&

(1) AP KRBT T, B TFAEREa81E-,
FHEA ALO, & SiO, & B E & IR i, JREE A
PR T SRR N SR R I “CTRERRIN .

(2) WHERERE “HTEHN . BT B8RSR A K
Ve Bk E AN, BT DURRR A KPR S I, RS
MRS E, H— R THREE R AN

(3) HTFWHIREE “ KRS, 2k IR K B Ab
FHRIRB AR, 25KBKEEYRAE RN, B2HK
RRERR S e, MV T oK, (B IREE T 5 sk A5 2 s ..

VREE T+ PO IR IR 2 PR A = KB, W AR s BT DA A
SAREBKIB AR, HARREAT L SO T P R TR Bk 58 B
i AN SRR 2 FH 56 d FRFEIE W1 HE

A o L U (1 0 B 9 SR U AT M R AR AR Bk, Uk
B R K A B 25 PR AR, L VRE - 1B S I B,
BT R A N .

WK F T e I REVR Bk I S b s e AR SR,



2 5 E AKX F X

Building Technology Development

BHMHE

Building Materials

F44EFE 238

2017412

ABTEE. SKE, FEELTEEE,
ERAAES B,

HAEENREAI S LAESRK, BEEHITER.
I EIR, WAKESHEBOKEFHEEE, BHERKEMA
KT
33 BwmyEy

BEANET A T A LLBCE R B L S T RE, TARE R
T RRREE - B ARl BT BT VE R R I B 7S R R
BTN, KRR LIS E IR, {HRELF
NI Ao

KIBTRE LRI KR it e B 2R &, AT EES A
THMEK TR B TRE LS HIUE RS, I
WV AT LU R ], Dus-E Rl SN B P REAS BIIR &
B RETR B AT A RES BIHE— P R .

FEANTVE W T 5 I R TR R - N 55 (R 3 bR 45005 2 A
RER, MEAE T EELERTM, 28d FEHIEL. RaE,
RAkE, ZRmSE, AUEBESE, SKE, 7TdEMEER
J B BT
34 mEF

X F T R VR IR R A R, g A R AR A,
LR R AR K E, FLBR A K/ INE & 3 Y0 B EL o
UZ[E

TSR IR X ARIE 1T X, AFRRARAALE N 0.63mm R 2A
PR R 5.00mm F - BT R R AR ER . R
MEETRIEG ERRENEE,

W& E R IE, BT HE, R R &tk ae
VBEEL, BMEME AT ERN0.315mm FHFLI SR &' KT
HEE R 15%.

TR RS ESR, e RS E. B
BEE, SRE. FRAR. #BYRESE. oB5E. &9
FEHE. BIEHEEENEESE AWM.

FARE RRIE MR, EX RS TAR IR, BRI
R A M2 R, TEMRIE TB/T 2922.1—1998 (k&R B+
FERIBE RIS TS HEY, IR TB/T 2922.3—1998 (8
BRI L RS PE RIS T VR R D R ) HE— ARG e
DRI R

BT MR A BE RN TS T B S,
HEAERER EESBATSHNRERRSMHEERAT, H
M B 3 R A R B RD . LR ST R (A — T 36 AR ik B bR e
Bl b, EEA S 2 R R4 bR AR AT A N AL
HllRD .,

3.5 HEH

T RE VR AR O R, BRI R I B AR
AR, GRER Y AT R L R AT A Y B AT B
B

PR B R B K AT R K TN REE LR E
EER23 ; UIREEATBEM™E T, RAARKREEARATT
Wi /NEERR 12, BEAK TS &/ RIEER 3/4. 055
FZRTF C50 fRAEE L, FrA MK ATRKEAR/NT 25mm.

L TR T A A FPR R e IR R . EtERE
LTI ARAEREARER, WABETEE. BET
B, £ RBURLE 2. EWIEIE. 2 ATUERE. SEE.
BRRE. A RRERSSE, BEM. BIEE. TokE
FAAPUERES .

3.6 FABRE AR KA R ) AA

P BE VR AR AT RCHIRT, A nFE R RRBR AR
BER KA. ZEIARHIRZ BB TP BN, SR
KFI TG H R BRI R RRIES KIEH 5 L2 T 454,
S B R.

“HENREE. A

FHRBREMRERKT EE hStm, BELESEE L
RS E BB, EBARRD, HBMRMIRYE,
HFAmREAREZ, KEERN 4 TFHELEHERK Rt
THR SRR, RETEEMHEESE, BRELERA
BHEUKRIRS, SRR EASEIFRE, 706 0RRE
AERMATIR T, KIEAT DU MR By B 370,
fERE S EERRE, BRemAt, BRKNEED T
TEPERE R IF.

2P AR Rt e A M BN AR, S K ) AT
TREE RGN, RN, MEMELE, —EEREE, 94
15 S HIRUNVEIE, #— SRR RS .

EEABMSERRATITZ S, BTFREMEFST X
WA RKFBH T RS <403, e B REERRIES L,
SHAA N HREREA—.

TEXT K FHEAT B A 0 A AT Bt Z 5 40
INEZRRI, NBNBKFIFAEIRF, BRERHESKE
AKRF6.0%, BRAEEKEAKT 3.0% 7 G55 L 28T TR’
Bt E AR IRUKI R E K

R e MK T A T & M Re IR B - R £ 38 AR
AU R TR . IMERBTHE. FESE. WEE1LWE
B AR AL, WAZK R KR BTk R (B B R IEREE D
R, ABRMEE. S5E. PUERELL. BENEZE
RS BT ; 5 FMEIS IR N R E SR, InrEM
S AME (200D, PUEMRE ., 28d Tk R &L I Al IR
RE. WOKR, BERAIZE, S5ERIhWERELSN S
7T .

37 FEAAK

IR AR, KRR E R R K, KERIEE
EIEAMEL B SR RSIRE RS S EER,
FMAKAT S MEERE LR, ERBASVKR, BT &Mt
VR M RAR T, 3 1R B A I Ut 5 AR S TR A 1
R, WAEMEE. WEE. BRENAE. SUMEE. B
JEFREE (28d) M pHEZE 5T .

4 HFRIE

B2, ETAFRRE, &6 TRENEHE SRR E
AR, HEFEOR AR AR, EiRFEEM A
By — s BT, mAEMERE, RAMGEETE Tk
{RIEE AR A SRR L, FIAERERS. I
ErRE M AERE L, REEMARRERIER, FH
By TR - (0 T R R, W MR aR, HE— i TR
BeE, ERegirEs LT esdA.

SE 3k

[1] TB 10424—2010, #kPEIEEE+ TH2 M T &0 WhRiE [S).

[2] TB/T 3275—2011, BkBRiREEL [S].

[3] mEEHE . mtEAL IR L R RE R AR A 0] NEGTRES
25, 2013 (12) : 122-124.

[4] BR4 2, 2= 204W | JEPTRE % 5 M R VR - B AN M RE O B R 2 A ().
POEp AT @R, 2014 (12) @ 79-83.

[5] BRIELT . M AR VR T R RL B B =45 [3]. B Bk R 5
#H, 2009 (4): 42-43.

[6] BTEZR A . JE AR x 0 M RS VR R R A ME AR IR [J]. JBR 3 98 2 B 2
R CERRIZEARD, 2011 (3) : 88-90.

[7] "&5 . % B AR R & MRS IR IR T A BRI BT A [T]. EREAR,
2017, 48 (1) : 29-31.

[8] WAFik, B, BXWH, %5 . SMNFITEKIE B8 M R IR gL
BRI AT [0]. B A, 2017, 48 (10) : 1062-1064.

[91 5K*0, JAM, ZESr#E, % . BEAKIGE kA B B SR SN
SRS [J]. @HHEA, 2016, 47 (10) : 919-921.

B 2

© 127 =



FHEHELBH I T Vol. 43 No. 13
2001347 H Guangzhou Chemical Industry Jul. 2015

Sy AT BEBRBRKFIP/DrFREKREBENNE

1%, Bk, XE/M, & # ZRE
(R X FFEIFLESFRE, AN 434000)

B E EUvTHASHRACENEEERAAFTAER. DRkRERBRKABNTE. B C-18 HAMFHE, &
iS40 °C, REIEA0.01 mal/L B KH, PO, (pH =2.3) — BE (PRIALE 495 1 5) BH, FM 0.8 mL/min, BWF 210 nm. AEE
FOERMAEHRSA0 2 mg/L, 0.5 mg/L, 2HEEEAL~200 mg/L, HARHHA0 9900, HIFERESRA0.05%,
0.49%, INAREIWBCEE 4350 % 06. 04% ~96.15%, 99.68% ~100.75% . SLHMEERRMRFERESH, MRS, EEEERER
Il ep B4R T BE 2 46T

KEIF SPGRMEEE BEREAR AEM SXR

FEDES: 0657 MEAFRRRAD . A MEH S 1001 - 9677 (2015) 013 0127 - 03
Determination of Residual Monomers in Polycarboxlate Superplasticzer”

WANG Jiang — xue, ZHOU Lai— cheng, LIU Yu — cheng, DAI Jie, GONG Yin - xiang
(Yangtze University of Chemical and Environmental Engineering, Hubei Jingzhou 434000, China)

Abstract . Established a method for determination of acrylic acid (AA), malelic anhydride (MA), etc residual
monomers in polycarboxlate superplasticizer by high performance liquid chromatography. The C - 18 column was used as
stationary phase for separation and the column temperature was 40 “C. The mobile phase was 0. 01 mol/L KH,PO, (pH =
2.3) —methol(95 : 5, V/V) with a flow rate of 0. 8mL/min. The detection wavelength was set at 210 nm, The limites of
acrylic acid and malelic anhydride were 0. 2 mg/L, 0.5 mg/L and their calibration curve were in good linearity over the
range of 1 ~ 200 mg/L. The correlation cofficients for the linear equations both were 0.9999. The recoveries were
96.04% ~96.15%, 99.68% ~100.75% , respectively, with the relative standard deviations of 0.05% , 0.49%. The
result demonstrate that this method was quick, efficient, accurate and sensitive for determination of residual monomers in
pelycathoxlate superplasticzer.

Key words: performance liquid chromatography (HPLC) ; polycarboxlate superplasticizer (PC); acrylic acid
(AA) ; malelic anhydride (MA)
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AEREME, 2R, EEMA-ZERR" . Bamag 1 KRS
ARE S R, WS, U AR S, Wi

PR, AREAARAT RS, Eeadkn 0 e REL Ba ‘

MEsS TR, $ANIS THREEERERERTE HE uit), A GER: SPD - 204 SSMGM 350 @ADL X
Dk RRF. RokF b AR ERmeN, aF T oaamT EXHEM JRE (FLEF0.45 um, PVDF [B), Lif#riFsieas

I 10 iRK(SCAA - 101), Eiff RIERFERIRAF.
B, MRSy Tk B ALt E mERAR), kR (AR), RFAREZRT . B

B S . X i ER AR 75 o B2 2R BT R T (@gs), REMMBEEFEAEIRAF. MR- RS
WELRFHRAIRE. [N, WehERhsinaprs (S0, XEBRUEFRMAF Bk, Q.
HES, RN ZRRERTESRERERYTiZE EN 1.2 BiRAVEH

MR, AXRASHRMEESE FIMc-18 FRAFVE 121 sahin (S mis

TGS, METHANFRER (M), SkB (3R FABEUKEH 0. 01 mol/L 8 KHLPO, i, HAERET
WS RTREai A Do M) MIREE, AAME, SR% AR pHEN2 3, M0.45 pm MK RETRERMH.
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1.2.2 AHBRITERROES
HERTEUREERNABERIRESR0.7476 ¢, AEMEE
AT 500 mL B2, EAREESAIRER.
1.2.3  DskERFRE R KA S
AETHIREL0.2500 ¢ WO kERin MR, HAZHARERT
500 mL IR EMH, EAREREEREA.
1204 MRk 514 & R AL i
AHERE AR, R, B, SHEERKF 500 mL, FALE
MEERT S0 mL WAEMTB, FH.
1.3 @&if&My
B A C 4, B 40 C, FEIHE: 0.01 mol/L Y
KH,PO, (pH =2.3) - BE (KFAELAH 95 1 5) AR, FRiE
0.8 mL/min, #MKI 210 nm.
1.4 NEFHE
FRARBHBRHUSEE LRIFEEERBERIFRIRE,
20.45 um FKREIER, REBHE LC-20AT B EEHE
B RIRIENMTE, EMbERFEMSZ, ZEEE, RER
RIME: EHEEGIESET, XTARREHBAFHTUE,
HRIBR K 7 o B 28 55 WO 4R B B i) 5 A o i B o B 5 Ak ok 7k 7
hEASHTEEST, RIESESNEERSFEIRE.

2 HRS5WE

2.1 @EEEHMNERE
2.1.1 #zhiR

A HPLC o fTE BB 2R, THENRNEER
BB RNPE —HBRINENMER. PEHEBREE K
AREEBREEHATAEARM pHE, FAUALERHRE -
KH,PO, ZBMEREAFRFNE. ERsIBPIMA—EENRE
AILAINR S ISR E, HBESHEE HE—EBELWEE
U L BRI AR R RS AR R ITOW, &
IR CH,OH : KH,PO, (V:V) =5:95R, g EFERE
PEE 9T, MUARSLIG R B AR B AR 0 BB - KH,PO, ({RFALEA
5:95) HIEHIKE.

pH EMBHBENRBNEHNSEARE—EHEIE. &
BiEHAZEIEERN, BEEARR pH B0 X R & BN
ORBABAARRET AN WY pH{EH 2.3 KB, XFEH
BABYRRR REBFEVEF, QAIZKRIEZFTRINELN
pH BEAH23.

2.1.2 REFMEE

RIFEEEL, REIEZMEERE, XoSEHLE—
ENEIE. MEEREMESNISENXERE. EHES
B4 30 °C. 40 CHS50 CHERT, HRATRENETRES
0.6 mL/min+ 0.8 mL/min 1 1.0 mL/min 5 #, EREH
WAEE A 40°C, FRIEA 0. 8 mL/min AT B ERIF.

2.1.3 WKk

MAGE, DREBENFRERRETEMNIE LUMI1HE
E210 m ZABER AW, MAILHRAMPE - BRI E
MIRRZE 210 nm MHEZBWR YL, MALIERA 210 nm EAHK
MR
2.2 ZHEXREEHHIR

WEFRAHRER, RIL22FRENABRTEEER
ERFHEE 1.5, 30.0. 60.0. 120.0. 150.0 mg/L; BL 1.2.3
PEREENDRBRAEGERERHBREE 10, 20, 30, 40,

50 mg/L, £0.45 pm BKRBETIER, REBHE LC -20AT &
SR EREAIRENE, #iTaEsH, UWREKRE (X,
mg/L) XTEER(Y) #TEEASH, SHEZEARREXR
B, FEEREE(S/N) A3 R ERBBREDREBAKRHIR, A
"FERIELL, sEERRLEL B2.

K1 AHEBREDRBHNKGDHIR
e iesEE / e ., R/
Bk (me/L) KitHE HERH (mg /L)
AIHER 1 ~200 Y =98132X -7165.5 0. 9999 0.2
o skig 1~200 Y =262954.63X -42515.1 0.9999 0.5
4009 K2 A:210 nm
300
>5200
100
0 T A s T T
00 1.0 20 30 40 50 6.0 7.0 8.0 9.0
t/min
Bl AEBREHENSURHEGCER
300] HU & A:210 nm
= 2001
g
1004
0 T |'|:| tu =|"|' f'u T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 50 55
t/min
B2 DREBIrENSNEESER
2.3 EUIKFHE S PR B R R AR

124 MEEMERBRETEESNABERLRK2,
EEELE3.

R2 BRBRREOKFI P AMKTRE 2 ERNE

wS & AEHEE/ (mg/1) D%EE/ (mg/L)
1 i 19.9276 16. 4802
2 R 11. 4476 1.9169
3 H 10. 1371 2. 4806
4 Atk 19. 3848 9.2334

2504 Krll#E A:210 nm
2004
=150
7100

v S\
P AN

0 - >
T 7 T T T T T T
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
t/min

3 RKFIRERBREAMEIREEER

2.4 EEEMH
E—REARE AR, EHEBNGEEEGTETS XS
W, 5 RAITRI SRR (AA) 7105k B (MA) B8R E A
3 EmE (RSD) VF 1%, RPBESHRF.
2.5 EgEER
B1.2.4 FERBHFEERRMRBAFEZS mL, $3055 mL
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60 mg/L MIAGELAN S mL 20 mg/L WS 5RERILR, FIASEAE

BIERITHRN S, SWERLRKI, ASEELE4. ES.
R3 RARMRBKFIMRESLESENHEN

- v o RIGER/ = i kg / =] 4
W H - -
(mg/L) R/% (mg/1) B /%
1 i 38. 6836 96. 04 18. 2095 99. 68
2 R 34. 5680 96. 10 11.0344  100.75
3 4: 33. 8050 96. 10 11.2968  100.55
4 =xis 38. 4449 96. 15 14. 6170 99. 99
1509 #IER A:210 nm
= 100
) 504
0 T &‘I%tl tt "I T t T # T T
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

t/min

B4 KT A SRR S AR e

3009 ¥l 5% A:210 nm
250

200
2150
100
50
e e
0.0 1.0 2.0

P . AN
3.0 4.0 5.0 6.0 7.0 8.0
l/min

B 5 kAN kR S A e A

3 & i

AXF ABRRAEERIE ST RBREB AT FRE
BIKHEE, ANAEEN, RE, HEH THTERBREKX
FITAr = p SRR B E R, AU F Tl &= st i
BUAF AR -

Sk

0 skig#k, B, BSOAS, &. 3 E R SR E R Rk 57U W 52 it R A 4R
0. AmiRERL, 2006(4) 15 -7.

bl Robert E. Byrne, James B. Johnson. Unsaturation Determination by
Acid - Catalyzed Bromination [l . Anal. Chem, 1956, 28 (1) :126 —
129.

Bl WX BHEBEATINS FEMSNAKEXRZERNER
7 D). AR B TR E £ 2#4I, 2011138 -39,

Bl CB/T12008.7 -1992, Bt & TEEH T AMEHNE B .

Bl James B. Johnson, John P. Fletcher. Determination of Vinyl Ethers and
Other Unsaturated Compounds 0] . Anal. Chem, 1959, 31:1563 —
1564.

bl =0, IR, BREE & ARRERBRBUKF A EMBERRIREE
e [ . WA XEEM AAREMR, 2011 (01) 1110 - 113.
HigH HEZ BKE £ KOS HRE G ENE L BIREF
BUBRMEER CHEE [ AR TR, 2007,28(2) 230 -
232.

[/l Guanghou Shui, Lai Peng Leong. Separation and determination of organic
acids and phenolic compounds in fruit juices and drinks by high -
performance liquid chromatography [ . Journal of Chromatography A,

2002, 977: 89 -96.
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2.3 R—FFEFAEELBERDIE ATR HL05ME
B EE XT3 4

1 SR RAHEBIAE 20 °C, 50 C, 80 CTFEH&2h4
SMEEIINE 3 iR, SEMERENRS fim. AR 1FBE3IF
HEH, ARZLEENHIZEEERSNEMNE, HILE
REMES CTEL2 h BEMIRS 20 CTE2 h EARK
BHR4ELE, HILEA 0.9310, HHEMERSHNZE20 CTEH2h
FERBBIRS 50 C T2 h XK, fHIESN 0. 9416,
XIRRHEYIENEREALNZTELEEX—SURENT
.

RARER. FRELHEEADEZLEEX=ZEME ]
MBR2LEBAUEH, ZUEENENIERAMN, SEEX
AREHAET 0.9500; FREZLFEMNZHE D, EEEXE
HEST 0.9600. XWiHAFEEFIMBEYIE— M AEEN
S

3 &

AR ST R AT S ST A X S P B S R B A B B A
B TR ER — B R R REZLE. B—FEREEZL
BEHBIAIEE LEXS 4, MUEXERTIAEL, HEMEE
FRMEE LAFIMNPAIMEESFREIAME, BZE
ZILRSE), ZURERSZME /. KA IEREILE L
YIERT ATR HELSME B ITEEX 47 SHRCEME, 8B iR
HEEYHIEREBIRE T i " .

523wk
[ B HEVEEREMESERATHEESHE D . txFE
Bk KZ,2011.
bl Fem EErOMREEBECEQFTARER [ . PERE
23§, 2009 (01) 1129 - 134.
Bl EEX HEYNENZRESHFAE [ . TTBE 2R, 2013 (05) :
79 - 82.
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