NAIHUO CAILIAO / 2006 40 6 460 ~463

471039

10
1
S e 1.1.2
6 150 mm x 150 mm x 150 mm
3 44 mm
3 3
3 15 g
800 C 900 C 930 C 24 h
1.2
1.2.1 !
DIN 59069
1100 C 4 h
7-10
# 14 $35.7 mm x25 mm
1000 °C NaF  AlF,
1 CR 5 4 h
1.2.2 s
3 1980 VAW
1 l 11-13
’ NaF  CaF, 87% 10% 3%
L.1.1 980 £20 °C 30 mm
9 35 mm x 35 mm X 65 mm x30 mm X 150 mm 2/3
3 2h
3
1
800 C 24 h
800 C 24 h
s 1973
500 C 24 h 2006 -03 - 31

460 NAHUO CAILIAO / 2006/6



IR

I

(a) KR

Bl

R ———— e

...-._.,
CHHHHHH 1
CHHHHHEHH T HHH
CH A H A
HHHHHHHHHEHHHHHH
AR

HHH
|I|_ll
= HHH

988258822080828803500) THH
THAHEH HH
UL gl
ILlrlllll—lr lYT
Il[rlrlll ll

¥ ¥ B £
® OE B &
L & 2

15-19

1.2.3

76 mm x76 mm

$50 mm x

X 76 mm
30 mm

2.4~6.4

CR =

100 g
48 h

950 C

48 h
100 mm x 100 mm x 64 mm

950 C

40

20

1.2.4

6.32

CR =

40 ¢

48 h

930 C

a

CRS

17 19

CR=6.4

300 g

80 g

CRS dS d]O dmax Ap SR

CR

Y01 x100%

XX
+Ap /h,

X XX,

h.

CR

X, =dy/dy Xy =d,/d, X, =
So

i

i

1

X
/d

Na

CR

Sk

S./S,

2
5

X

0

d max

ax

dm

dy

5

d

dy
0O mm 5 mm 10 mm

Ar

24 ~36 h

950 C

Ap

i

h.

Na

Na

Al

NaF

/NAHUO cako - 461

2006/6



Al'l +3NaF I =3Na in C +AIF, 1
Na
NaF

4Na;AlF; | +12Na in C +3C s =
AlL,C; s +24NaF |
Na

SN

SRRRRRRNES

SN
e

2,75

v

7
% 950 C 24 h
LB 15 min
(a)fd BRI 07 3k (o) AL AY T AR T TE
3 cm
Alcan
1.3 9-10 21-23
Alcan
4 82.5 mm 63.5 ~
76.2 mm
CR 2
=3.2 8% 2.3% 210-23
30A
1
/

462  NAHUO CAILIAO / 2006/6



land 1980 334 -343
9 Allaire C. Electrolysis bath testing of refractories at ALCAN. J Can
Ceram Soc 1991 60 2 47 -52
10 Alliare C. Refractory lining for alumina reduction cell. ] Am Ceram
Soc 1992 75 8 2308 -2311
11 Huwyler S Schmidt — Hatting W. Process for testing nonoxidizable
insulating lining materials for aluminium electrolysis units for cryo-

lite resistance DE patent 2133847 1970 -7 —17

12 Pawlek R. Refractory materials for aluminium electrolysis. Interce-
ram 1976 25 1 25-26
13 Tabereaux A T. Thermal insulation method for reduction cell cath-
3 odes. Light Met UAS 1982 571 -593

14 Guangchun Y Wangxi Z Zhuxian Q. On the MgO - C composite
refractory diffusion barrier in alumina reduction cellcathodes. Light
Met UAS 1993 349 -351

15 Steward D V Tabereaux A T. Refractory castable for alumina re-
duction cells. Ceram Eng Sci Proc 1998 9 39 -42

16 Steward D V Tabereaux A T. Evaluation of castable refractory bar-
riers reduction cell cathodes. Light Met UAS 1989 153 — 160

17 Edwards L. C Crozier C L. Evaluation of a bauxite lowcement
1 1996 30 castable in aluminium smelting applications. Light Met UAS 1992
1 46 -53 407 -412
2 18  Oprea G. Wettability and reactivity of silica — alumina refractories

2000 20 4 7-9

in contact with cryolitic bath. Aluminium of Sibiria Sibiria 1996
106 - 131

3 SiC
2003 18 2 43 —46 19 Harris D Oprea G. Cryolite penetration studies on barrier refracto-
4 Stig F ] Signe K. Penetration force of bath components into pot lin- ties for aluminium electrolytic cells. Light Met UAS 2000 419 -
ings described by nonequilibrium hermodynamics. Light Met USA 427
1997 287 —294 20  Simakov D A Proshkin A V Polyakov P V. Tests for resistance to
5 Allaire C Pelletier R Siljan O J et al. An improved corrosion test for cryolite methods and comparative evaluation. Refractories and In-

dustrial Ceramics 2004 45 3 190 - 195

potlining refractories. Light Met USA 2001 245 —249
21 Pawlek R P. Methods to test refractories against bath attack in alu-

minium electrolysis pots. Aluminium 1994 70 9 =10 555 -559

6 Brunk F Becker W Lepere K. Cryolite influence on refractory
bricks. Influence of SiO, content and furnace atmosphere. Light Met

UAS 1993 315 -320 22

Johanson S F. An alternative method for evaluation of resistance of

7  Olsen E Randas U. A refractory castable for potline and casthouse. pot insulation to bath attack. Light Met UAS 1986 501 -514

Aluminium 1987 63 9 879 — 880 23 Siljan O J Grande T Schoning Ch. Refractories for aluminium elec-

trolysis cells. Part IV Comparison of laboratory investigations and

autopsies of pot linings. Aluminium 2001 77 5 809 -814

8  Feuge R Balk H J. Cryolite stability of fireclay lining material for

aluminium electrolysis cells. Int Feuerfest — Kollog 23™ Deutsch-

State-of-the-art of test method for corrosion resistance of refractories to cryolitic/Zhang Yi Peng Xigao//
Naihuo Cailiao. —2006 40 6 460

Test methods for corrosion resistance of refractories for aluminium electrolytic cells to molten cryolitic are
introduced by systematically comparing advantages and disadvantages of each method. It is proposed
that test methods should be selected depending on the actual operation condition and properties of re-
fractories. It is concluded that the immersion and partial immersion method are used for testing the side-
wall linings and the crucible methods for bulk refractories.

Key words Aluminium electrolytic cell Refractories Test method Cryolitic Corrosion resistance

Author’ s address Luoyang Institute of Refractories Research Sinosteel Corporation Luoyang 471039 Chi-
na

2006/6 /NAHUO caiko - 463



Rt JCRE R R G R  : RETUR [HRRAE ...

(= w2, W, ’Zhang Vi, Peng Xigao
L= Ee PN AR A BH I KA R TEE, 5 FH, 471039
s it & pppyISTIC[PKU]

B4 REFRACTORTES

o, O - 2006, 40 (6)

W5 AL 1R

SR (234

L WRZE AT 0 O T kb L S R TS 1) 1996 (01)
2. WAL DA ToERS BRI 2 4 11 1 Fukh 0 r AR AR Aol Ja IR S A o) 5 DHITRIE ST =17k DR 2000 (04)
3. A RARIH  5RIAT S5 S ATDRTS 1 CRUBHTLUK b A TP BE A s DRI S0 - 4242 2003 (02)

4.Stig F J;Signe K Penetration force of bath components into pot linings described by nonequilibrium

hermodynamics 1997

5.Allaire C;Pelletier R;Siljan O J An improved corrosion test for potlining refractories[#p3r<>iX] 2001

6. Brunk F;Becker W;Lepere K Cryolite influence on refractory bricks. Influence of Si02 content and

furnace atmosphere 1993

7.0lsen E;Randas U A refractory castable for potline and casthouse 1987(09)

8. Feuge R;Balk H J Cryolite stability of fireclay lining material for aluminium electrolysis cells 1980

9.Allaire C Electrolysis bath testing of refractories at ALCAN 1991 (02)

10. Alliare C Refractory lining for alumina reduction cell 1992 (08)

11. Huwyler S;Schmidt-Hatting W Process for testing nonoxidizable insulating lining materials for

aluminium electrolysis units for cryolite resistance 1970

12. Pawlek R Refractory materials for aluminium electrolysis 1976(01)

13. Tabereaux A T Thermal insulation method for reduction cell cathodes 1982

14. Guangchun Y;Wangxi Z;Zhuxian Q On the MgO-C composite refractory diffusion barrier in alumina

reduction cellcathodes 1993

15. Steward D V;Tabereaux A T Refractory castable for alumina reduction cells 1998

16. Steward D V;Tabereaux A T Evaluation of castable refractory barriers reduction cell cathodes 1989

17. Edwards L C;Crozier C L Evaluation of a bauxite lowcement castable in aluminium smelting

applications 1992

18. Oprea G Wettability and reactivity of silica—alumina refractories in contact with cryolitic bath

1996

19.Harris D;Oprea G Cryolite penetration studies on barrier refractories for aluminium electrolytic

cells 2000

20. Simakov D A;Proshkin A V;Polyakov P V Tests for resistance to cryolite:methods and comparative

evaluation[AFCHAFI] 2004 (03)

21.Pawlek R P Methods to test refractories against bath attack in aluminium electrolysis pots 1994 (9-

10)

22. Johanson S F An alternative method for evaluation of resistance of pot insulation to bath attack

1986

23.Siljan 0 J;Grande T;Schoning Ch Refractories for aluminium electrolysis cells.Part IV:Comparison of

laboratory investigations and autopsies of pot linings[#F3CHiFI] 2001 (05)



http://d.g.wanfangdata.com.cn/Periodical_nhcl200606017.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ab%a0%e8%89%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e8%a5%bf%e9%ab%98%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Yi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Peng+Xigao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e9%92%a2%e9%9b%86%e5%9b%a2%e6%b4%9b%e9%98%b3%e8%80%90%e7%81%ab%e6%9d%90%e6%96%99%e7%a0%94%e7%a9%b6%e9%99%a2%2c%e6%b4%9b%e9%98%b3%2c471039%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%82%87%e5%8f%8b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bb%ba%e7%ba%a2%3b%e6%9d%8e%e5%ba%86%e4%bd%99%3b%e7%8e%8b%e5%85%88%e9%bb%94%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kygc200004003.aspx
http://c.g.wanfangdata.com.cn/periodical-kygc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e5%bb%ba%e5%ad%98%3b%e8%b5%b5%e4%bf%8a%e5%9b%bd%3b%e5%bc%a0%e6%b2%bb%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_qjs200302011.aspx
http://c.g.wanfangdata.com.cn/periodical-qjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Stig+F+J%3bSigne+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Allaire+C%3bPelletier+R%3bSiljan+O+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Brunk+F%3bBecker+W%3bLepere+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Olsen+E%3bRandas+U%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Feuge+R%3bBalk+H+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Allaire+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Alliare+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Huwyler+S%3bSchmidt-Hatting+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e11.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e11.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pawlek+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e12.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tabereaux+A+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Guangchun+Y%3bWangxi+Z%3bZhuxian+Q%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e14.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Steward+D+V%3bTabereaux+A+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Steward+D+V%3bTabereaux+A+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e16.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Edwards+L+C%3bCrozier+C+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e17.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Oprea+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e18.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Harris+D%3bOprea+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e19.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e19.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Simakov+D+A%3bProshkin+A+V%3bPolyakov+P+V%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1023-B-REFR.0000036728.31305.55.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.1023-B-REFR.0000036728.31305.55.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pawlek+R+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e21.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Johanson+S+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606017%5e22.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Siljan+O+J%3bGrande+T%3bSchoning+Ch%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0212089752.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0212089752.aspx

AT (104%)

4
5.

- ZROUEE LI EE TR G T G AR T8 S0 - i KR R 2006, 40 (2)

TRBRE. XGRSO A2 A0 ey e O ) DUITIRE S0 - /K Y L2001 (3)

AARH R SN T 2 v A ) T R e L SE A ) O ORI A 7l e DI S ] - FE 4 BRIk 2007 (4)
0 T KPR DRI 3] -1 P 27 B 2% 41 2010, 25 (5)

TR B, X7k PhaisEs, XERI G SCHL A L AR MV KRR ST 1) S W DFITRIe 3] - 1h Af 4

2004, 26 (4)

6.
7
8.

9

L. SRPIRL HITE AR R BRI K 5 U EE R DI T8 S ] -1 KA 42000, 34.(4)

IRV W A RRE AR i 5 2 3 DRI 30 - kA4 812006, 40 (6)

R ZEAE TEAT ORI BLNE BRI sl by 5 A AR 4 2 5 A DI ST - [R At 44812001, 26 (5)

KT R FEAR"GR” A L BUHT—— e K s R Kb A B2 7 3 K m bk DR THe S - 5 G

2010(17)
10. AL i J50RE R e 5 g [4iltie 312001

LBy JYR AR S13NAGE & STCHBHERT FEARAE T (K40 S LR BT o€ DI T 301 -4 2008 (5)

ACHEEE: http://d. g. wanfangdata. com. ecn/Periodical nhc1200606017. aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%a2%e9%9c%9e%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200602031&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200602031.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%88%90%e7%a5%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b4%aa%e8%b6%85%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_sngc200103002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_sngc200103002.aspx
http://c.g.wanfangdata.com.cn/periodical-sngc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%be%e6%9f%8f%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zggty200704014&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zggty200704014.aspx
http://c.g.wanfangdata.com.cn/periodical-zggty.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%aa%9b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_szszxb201005044&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_szszxb201005044.aspx
http://c.g.wanfangdata.com.cn/periodical-szszxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a2%e5%90%af%e9%82%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b0%b8%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%9d%b0%e7%92%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bf%ae%e5%92%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%96%87%e7%9b%b8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e5%ad%a6%e6%9d%b0%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_sdyj200404002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_sdyj200404002.aspx
http://c.g.wanfangdata.com.cn/periodical-sdyj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%b0%9a%e5%bf%83%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%92%9f%e7%a5%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%9d%e5%9b%bd%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%93%81%e9%93%ae%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200004002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200004002.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%9b%bd%e6%b6%9b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200606019&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200606019.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%b4%a0%e5%81%a5%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gwnhcl200105012&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gwnhcl200105012.aspx
http://c.g.wanfangdata.com.cn/periodical-gwnhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%ad%90%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e4%ba%91%e5%b3%b0%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_cjj201017013&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_cjj201017013.aspx
http://c.g.wanfangdata.com.cn/periodical-cjj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%b8%bf%e6%9d%83%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_4301993&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_4301993.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%9b%e5%b1%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b0%b9%e7%8e%89%e6%88%90%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_qjs200805017.aspx
http://c.g.wanfangdata.com.cn/periodical-qjs.aspx
http://d.g.wanfangdata.com.cn/Periodical_nhcl200606017.aspx

