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ARFFFEE X B 1010(PA1010)- B BE R 40 K 45 (Single-Walled Carbon Nanotube, SWCNT) & & #1
BHE 85 (e 8 4.5 GPa) N IS5 f AT IR ATR T 94 K TEHLRL 7 X0 JE e 25 3R & W 7E & e B 45 i Ak
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PA1010 A A k2l i ) 4L s il d5 2500 10 ¢/10 min. B34 F 841, 34 X 10", SWCNT
P I 9K s A7 BR A ml S Alt L 44 AR A B LSl AN EE R AR5 51 10~ 30 nm 0. 5~40 pm, K T4
F 95 % fil 40~300 m* /g,

Vo TR 4% SR T 9 7 R P A B k) T A 7 Y XKY -6 X 1200 MIN #8575 T8 T0 AL, 3% 7S 10 T0E AL R
R R G HE B T iz 2, BA A T 68 L g ¥ 8 A AR 5 B 1 () oS T TR AL 6 A4S THUAR A T AR 7R 3
], B 1Ch) SRl A o 4 26 1A
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Fig. 1(a)  Sketch of high pressure equipment Fig. 1(b) Cross-section of high pressure cell assemblage

2.2 HmAlEERIE

T PA1010-SWCNT & & M #H7E Haake Polylab Rheomix TR & #§ H i 4 45 il H6 VR 75 i 4%,
H SWCNT #5730 50 0.5 %6 K0 IR A 39 50 BYRE it AT B1 D10 mm X 12 mm B 47 548, Ry s TR 5K
B Bl o o . SRR TR VE A 1. 0~4. 5 GPa. il BEIEF K 250~400 °C, A B E] Jy 30 min, H AL
Bk 8y e TR B UE R T VA U B S R IR 2 08 IR R 30 min S5 FEIR CEUE U RS

K H] Rigaku D/Max 2500V/PC X B} 26 fi1 §} (X-Ray Diffraction, XRD) XX k¢ & # 47 XRD 43 ¥t
(Cu K, f5t.2=0.154 056 nm) . A i R AL 7395004 50 kV AL 250 mAL AT 51 /1 20 o 1°~30°,
AR HEEH 3°/min, K Perkin-Elmer DSC-7 2578 1 #f & #4 % (Differential Scanning Calorimetry,
DSC) X #1445 Rl 45 i PR RE EAT ST . FEA 2908 8 mg, SEAVRYT . FERLL 10 °C/min BY RN E
BT Z 250 “CL AR 4F 5 min J5. L 10 °C/min A9 303 FE 28 5 0, 90 5% FF 10 6 ml A &g At 260 A
Philips-30 %37 & &F 9 4 #1. 8% (Scanning Electron Microscope, SEM) Ml JEM-1011 3% §f i T i S 85
(Transmission Electron Microscope, TEM) X #E i BEAT WM . SEM SEH LK AF i 78 38 2 e W7 Je o o
VT 4 1T 4, FH LAUL I W IR JE 85 . TEM SE6 h, s B R 28 100 kV, 76 % 3 F i i3 Leica Ultramic-
rotome WAL H#EAT Y] A AR AR SR 2SS 50 nm.,
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3.1 XRD &#f
B H XRD W58 5 AR R SHE ¢ a0 B AT 506 28 HAS 80 . 1 BH A R SE 48 s i g A 06 7 5, U 2 vl



£ 26 % 451 o R moorg o Vol. 26, No, 1
%ﬂz'ﬁf 2 A T C NI j}(ﬁﬁ%@&ﬁl&%@ﬁ?ﬂ%ﬁ* %ﬁ%@%ﬁ%iﬁ BN Feb. , 2012

FHE B & A R SE BN r s, R R R PAT010

P18 Bl A I e AR SR G A A v AR BT 25%
FM = AL PATOTO () C010) I 16 fl 108 Y DR
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PA1010 } PA1010-SWCNT & & # FHE 250 °C A

19.81 23.76 2.0 GPa

[ £ 43 (1.0,1.5.2.0.2.5.3.0 Fl 4.5 GPa) FAb¥ w

30 min B9 XRD M2k, M 2 AT LLE % T . — 1983 A\2BT0_10GPa

Intensity

19.76 23.50 Atmosphere
PAT010 #YC010) f M A7 4 06 55 24 Sy (100) ity T A — 19.68 2342 Neat PA1010
2 0 T8 I L (100 ff TV 569 U6 B 58 5 /8 F N 45 Ak 05 10 15 20 25 30 35 40 45
it AT S A 2 R 4R B 1 (100D A C010) &y T AT S 26/(°)
U, i W] R PA1010-SWCNT & &5 b RL 25 fi i Kl 2 PA1010-SWCNT 44K 5 & b
TR R Sl ol Nl I X 1 Bis U e = NP = S £ 250 °C RFE 1 F AL FE 30 min B
R AT SR U 1] KA BE 5 1) A% 31, 3R W v S J A 45 b 25 RE B9 XRD 3
8% B A ER AT DA (100) F1C010) 5 1 18] BE 28 /)N, Fig. 2 XRD patterns of PA1010-SWCNT
BN AL B R A Fa BB . 5% K& T nanocomposites crystallized at 250 °C and
£ PA1010-SWCNT £ &M B RS A L. 1. 0~ different pressures for 30 min

2.5 GPa JE 3 T 45 S AR & 59 (100) @& T AT 3 04 (%) A
Xof 5 JBE LU R S 45 b R R R R ARG L 33X T BB T R R AR — R IR T AU RN B A A
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ik 5 T . WA ST IEIE AT LAE . 2. 5 GPa JE ) 45 f A B 45 B B R, e Ah  INIET 2 i m] LA
BB RS TR A SRR (100D FCOT0) &y T A7 5 068 ik B 5 T w85 )5 AR L 3 7T 8 5 3 v 19 1R T R
5T RS B O
3.2 DSC &%t

Kl 3 PA1010-SWCNT & & # RHE 250 °C

RIES(1.0,1.5.2.0.2.5.3. 0 1 4.5 GPa) F4b PALOIOSWENT 200T o117 2026
B30 min (19— YOk 2. T I 75 1R 45 B A £ T — o A
5 5 B L 45 R S R TE 2.0 GPa JE ) Z [25GPa ~ 20543
S AR L A RS K8 205, 4 Ci IR F AR 5 o W o
B B (0 U 5 5 JE AR 3. 0~ 4.5 GPa JEIF - [Toam T\ 1a
o it 2 2 5 R AL WA B 6 T 50T Aunosphere 85 /X 20174 |
AL B Bt A T D TSI . M ) S e
T12 A0 B UL, T A TR e . R, 100 120 140 160 180 200 220
TR Jg 250 CF B TE R T 3.0 GPa, J& T # Temperanure/('C)
PEAGEIRER fh 45 PRI T 3. 0 GPa U T 5 1 1 it B3 PALOIO-SWONT 40K 54 B
Bk, I H s e AR 45 & A R T e o AR ) A £ 250 °C RJAJE 3 F AL FE 30 min i
WX 5 Yang 55 AN 321 PA1010 4 s B8 & ) 45 Bl 19— Y DSC &
BOmmi A E A —8. WK 3BT LAAE @K Fig. 3 First heating DSC curves of PA1010-SWCNT
R 101 T el U (R e 2 S 17 sl e 8 A P T 7 nanocomposites crystallized at 250 °C under
0L, R T TE S v BE B, A S B /)N 2 T K different pressures for 30 min
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AR R AR TR TR BE e A R A, R A O TR R R R ALl 3. 1 AT e A AR S B TR R Kb
B A BUE PAT010-SWONT &G ARH i 84, BT LA AR i i 5 T e 02 U1 DR T A B o A 2 T 2 3
Ko #E—BWEE 3 KB PAL010-SWCNT &4 MR R HkE R4S RRE b (A0 2. 5 GPa JRK 1 F) B9 £
A7 T R R KRR (A0 3. 0 GPa B X T AR BRI JBE (250 °C) Rl ke, B Y TR g (O R Y 3
V2 ) T E 23 VR &5 B LA 00 T8 12 B AT R S R A G S B i R A ) IR R BE RN . T TR
e A A 2t 0 e T [ AR e 8 oy, T ) 0 SR 5 0 i A PR A 2 i 2 A T Y

FSRH) DSC S0, I —YERLKE AH., A5 X Il — W& RlE 5 T, 80 T3 1, Hoh Atmosphere
FORH R T 458 #) PA1010-SWCNT &4 #F Bl L 1. 0-250 KR TE 1.0 GPa, 250 'C T 45§k 30 min K
PAT1010-SWCNT & & M RHRE bl LT R R A PRI R 4. AR 1 AT U 2 2. 5 GPa [k J1 71 45 b i
) 475 R e Fc v o DL T EG 445 B A B 48 5 3K 54, 59653, 0 Ml 4. 5 GPa JE ) T 45 fb A i PR s R ok, LI Rl e
FEE 5 0 R Al 2

& 1 PA1010-SWCNT @k £ §# #HE 250 C A EE S TAE 30 min B 45 & M § DSC S H
Table 1 DSC parameters of PA1010-SWCNT nanocomposites crystallized at 250 ‘C under different pressures for 30 min

Sample AH,/J/g X/ T./CC) Sample AH,/(J/g X/ T../CC)
Neat PA1010 78.9 189.45,201. 58 2.0-250 104. 3 43.0 197.87,205. 43
Atmosphere 79.7 190. 60,201. 74 2.5-250 132.9 54.8 197.29,201. 74

1. 0-250 91.8 37.8 194.77,203. 18 3.0-250 74.8 191.49,202. 24

1.5-250 89.1 36.7 192.44,202.53 4.5-250 79.9 191.17,202. 60

Note: The crystallinity X, is obtained by DSC,and AHS =244 ]J/g is the equilibrium heat of fusion for PA1010",

K 4 & PA1010-SWCNT & & # BHE 2. 0 GPa.

KEIEE(ZSO\:EOO #1350 OC)—FAL'\IE 30 min E@%%ﬂ PA1010-SWCNT 2.0 GPa 208.46
k. LA L B35 A BER A T L et B

HE R (300 °C) , e &4 I B (350 O, H ki z

MF 2. R ERWEN G LR 5|

TSSO R R S W [

e By HE BT RE AT LR PR R - (1) RS S AR AR 250 C

R L, (2) Fr 2 T L XAk Hah dh . At

¢ Hh 22 HUKG e T RE L e T I B T = AR L B 100 120 140 160 180 200 220 240
[F) 2 JEE B 1 A AR I 380, 33 AN [ 2 JBE Y A Temperature/(‘C)

B TEAE T 45 A R R o AR I B, i EL R K 4 PA1010-SWCNT 44K % & b EHE 2.0 GPa.
JZ V5 B MO T ok v B ANV AP s A, L, R R I T 4 R 1 — v ks Tl o 28
(208.5 CHMIZIHM F PA1010-SWCNT E 5 W H  Fig.4 First heating DSC curves of PA1010-SWCNT
JEB R SRR L. G5 SR R S T e R S B nanocomposites obtained at 2.0 GPa
AR R SR R . 350 CTF &Y ERE and different temperature

S — A VA 55 1 1) sl 06, T MR A R A v i T
R 2 R B B KA b A T L A AR A A AR 8 X DR R TR T N, i v BE R R, 5 AR v R A
A KA, R PR A T T B A SR PO R NFE 2 T LA S B Ak B R Y T R
R 1 A, 45 o B 8 v U B A R ) 8 R R R R M RIGS F 250 "C R 104, 3 1/ g #Jm#] 350 °C i}
9 157.6 /g . 34N T 29 53 1/, M4k 5 42, 8 Vo3 % 64. 6 %, 34 Jm 17 29 22 % , FRUEW] T 18 & F 42
e Ah B T G R R R AR R AR
3.3 SEM #1 TEM 4

Kl 5 & PA1010-SWCNT & & M BHE S 1E 2.0 GPa.350 “C T 45 & 30 min FWTT SEM %, 7] LU
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F 2 PALOIO-SWONT R EEHMME 2.0 GPa ARAEBETHRHRNBRIEE RANERE
Table 2 Melting peak temperatures, heat of fusion and crystallinity of PA1010-SWCNT nanocomposites

crystallized at 2. 0 GPa and various temperatures

Crystallization Low temperature

Intermediate temperature

high temperature

temperature/ (°C) peak/(°C) peak/(°C) peak/(°C) AHw/Ufe) - X/ O8)
350 208. 46 157.6 64.6
300 185.96 199.72 207.12 135.5 55.9
250 197. 87 205.43 104. 3 42. 8

Bl A AR LT AR BCIR B AR CAnEL 5 Ca) TR Y
i Sk R 1 LM R A 2R T AR L il 5 (b) R
ik BT R . AR AR W7 AT LLE . SWONT 7
PA1010 AR #4451 5r fi ., H SWCNT 5 PA1010
AR Z IR IE AR B2 4 A X 45 S5, Tl 5 (o) i
7N UL TE R PR 4G fhad f H SWONT AT REE b X 28
A K B R Rl . R TR A AR G i AR
KL AR R R R R Ak B S R] A5 2% 1R ) S A A AR
KA S 450 AR EE A0, Wunderlich
e NISTTIRIE T PE AE 0. 53 GPa JE /) T B SE
49 h JE T LIS 20 JEFE N 3 e 1) 1 L 4 & 4, 17 7F
0.51 GPa J& 77 F [ &R k 20 h 7] L4521 & &
2 pm B B4 R Gogolewski % AU R IE T
PA6 7 0. 65 GPa J& J5 T [ 43R k90 h 7] LIA5 3] J5
JE290 10 pem (948 LSS fH 1A ; Huang 8 A7 HREE T
PET-PC IEM7E 0. 2 GPa JE J1 FHEK4E 5 6 h ]
R ¢ Gl R T 100 pm B0 B BE AR, X SR
W 5 R 1 0. 65 GPa, fi /b A BRI E] Hy 6 h,
T AE A 98 p R ) B i (e ik 4. 5 GPa) (A BRI
[B) B8 45 (30 min). &l 5 A A, 15 2] () PAl010-
SWCNT &4 MR ¢ il f AR )& BB F 150 pm, 36
b WA = N Y A DN S RO
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mn R R KT 30 pm GBI 12 pm (9 5 8UIR f
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(c) Enlarged morphology of selected region in (b)

Kl 5 PA1010-SWCNT 44K 5 & 4k
#E 350 °C .2. 0 GPa FA4b ¥ 30 min Ff
45 fiRE i Y ML B W I SEM 18]
Fig.5 Representative SEM images of fracture surface
of PA1010-SWCNT sample crystallized
at 350 C and 2. 0 GPa for 30 min
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WA oA K L2 7 9 85 A 400 204 2

JZ B B —CO—NH—H BEH 2 [8] (1) %% Bt 2 3 AE H X
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e iR A5 A BRSO R R R R TE SR T L E R R Fig. 6 TEM photograph of striated crystals in
BP0 UE AR R, R N b S AR K PA1010-SWCNT nanocomposites crystallized

at 2.0 GPa,350 C for 30 min
4 &
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— i PR A R 5 i

References:

[1] Maeda Y,Kanetsuna H. Crystallization and melting of polyethylene under high pressure. | . Crystallization by slow
cooling from the melt [J]. ] Polym Sci B,1974,12(12):2551-2565.

[2] Rees D V,Bassett D C. Origin of extended-chain lamellae in polyethylene [J]. Nature,1968,219(5152) :368-370.

[3] Gogolewski S. A possible mechanism of chain extension in nylon-6 during crystallization under pressure [J]. Poly-
mer,1977,18(1) :63-68.

[4] Gogolewski S,Pennings A J. Crystallization of polyamides under elevated pressure:5. Pressure-induced crystalliza-
tion from the melt and annealing of folded-chain crystals of nylon-11, poly (aminoundecaneamide) under pressure
[J]. Polymer,1977,18(7) :660-666.

[5] Stamhuis J E,Pennings A J. Crystallization of polyamides under elevated pressure:6. Pressure-induced crystalliza-
tion from the melt and annealing of folded-chain crystals of nylon-12, polylaurolactam under pressure [J]. Polymer,
1977,18(7) :667-674.

[6] LiL B,Li P,Hong S M. Sintering polymer nano-crystals at high pressure [J]. ] Mater Sci Lett,2001,120(9) :807-809.

[7] LuJ.,Huang R,Li L B,et al. Growth of large polymer extended-chain single crystals in a poly (ethylene terephthalate) /bi-
sphenol a polycarbonate blend under high pressure [J]. Macromol Rapid Commun,2005,26(18) :1478-1482.

[8] Miyamoto Y,Nakafuku C, Takemura T. Crystallization of polychlorotrifluoroethylene [J]. Polym J,1972,3:122-128.

[9] Hattori T, Hikosaka M,Ohigashi H. The crystallization behaviour and phase diagram of extended-chain crystals of
poly (vinylidene fluoride) under high pressure [J]. Polymer,1996,37(1) :85-91.



51 T ORE RIET e 1010- B BERR ARG S5 BB S5 84T N 39

(10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Price F P. The Meaning of Crystallinity in Polymers [ M]. New York:Interscience,1967:33-50.

Wang B, Sun G P, Liu J J,et al. Crystallization behavior of carbon nanotubes-filled polyamide 1010 [J]. ] Appl
Polym Sci,2006,100(5) :3794-3800.

Yang J.Liu S,Guo X,et al. Annealing of nylon-1010 under high pressure [J]. Macromol Chem Phys,2002,203(8) :
1081-1087.

Maeda Y .Kanetsuna H. Crystallization and melting of polyethylene under high pressure. [ll. Mixed crystallization
of two kinds of extended-chain crystals [J].J Polym Sci B,1976,14(11) :2057-2072.

Zhang W,Kiran E. High-pressure crystallization and melting of polyethylene in n-pentane [J]. J Supercrit Fluids,
2006,38(3) :406-419.

Balta Calleja F J,Bassett D C,Keller A. A study of X-ray long periods produced by annealing polyethylene crystals
[J]. Polymer,1963,4:269-279.

Geil P H, Anderson F R, Wunderlich B,et al. Morphology of polyethylene crystallized from the melt under pressure
[7].7 Polym Sci A,1964,2(8):3707-3720.

Gruner C L, Wunderlich B,Bopp R C. Extended-chain crystals. V. Annealing of polyethylene under elevated pres-
sure [J]. ] Polym Sci A,1969,7(12):2099-2113.

Gogolewski S, Pennings A J. Crystallization of polyamides under elevated pressure:4. Annealing of nylon-6 (polyca-
pramide) under pressure [J]. Polymer,1977,18(7) :654-659.

Lii J,Wang X L,Huang R.et al. Effect of transesterification on high-pressure crystallization behaviour of PET/PC
blend system [J]. Chemical Journal of Chinese Universities,2005,26(8):1556-1560. (in Chinese)
BOE,ERe.E 8.5 PET/PC IR R AR 52 S % H s IR 45 M AT i g [T]. & %A s fb 422 4k,
2005,26(8):1556-1560.

Lii ], Wei G, Huang R, et al. Observation of novel spherulitic morphology formed in extended-chain crystals in high-
pressure crystallized PET/PC blends [J]. Chemical Journal of Chinese Universities,2005,26(12):2391-2393. (in
Chinese)

BB NLE BLLAF. RRES R PET/PC R R A K 7R i B 55 5 IR N SRR B S i g [T, & 552
KAk 2E 2, 2005,26(12) :2391-2393.

Crystallization Behavior of Polyamide 1010-Single-Walled
Carbon Nanotube Nanocomposites under High Pressure
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MA Hong-An*,ZHANG Xue-Quan®

(1. College o f Material Science and Chemical Engineering ,
Tianjin University of Science and Technology ., Tianjin 300457 ,China;

2. National Laboratory of Superhard Materials,]Jilin University Changchun 130012 ,China;

3. Changchun Institute of Applied Chemistry ,
Chinese Academy of Science ,Changchun 130022 ,China)

Abstract: The PA1010 (polyamide 1010)-SWCNT (single-walled carbon nanotube) nanocomposites
crystallized at different temperatures and pressures for 30 min are prepared by an XKY-6 X 1200MN

type high-pressure apparatus. The structure, crystallization behavior and morphological feature of

high-pressure crystallized samples are studied by XRD (X-ray diffraction) ,DSC (differential scanning

calorimetry) , SEM (scanning electron microscope) and TEM (transmission electron microscope). The

results show that high-pressure melt crystallization occurs in the pressure range of 1. 0-2. 5 GPa, while
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high-pressure annealing occurs in 3. 0 and 4. 5 GPa. Both melt crystallization and annealing under high
pressure contribute to the thickening of polymer lamellar crystals, and moreover, the effect of high
pressure melt crystallization is superior to that of high-pressure annealing. XRD results show that the
triclinic form of PA1010 remains unchanged after high-pressure treatment,and both melt crystalliza-
tion and annealing under high pressure can decrease (100) and (010) crystal plane spacing,and namely
the high-pressure treatment results in close packing of polymer molecular chains. DSC results show
that elevating the pressure and temperature during melt crystallization under high pressure can lead to
the formation of crystals with larger lamella thickness,and the highest value of melting point and crys-
tallinity obtained in the sample crystallized at 2. 0 GPa and 350 °C are 208.5 °C and 64. 6 % ,respective-
ly. The large-sized crystals with c-axis thickness exceeding 150 um are detected by SEM and TEM in
the sample crystallized at high pressure. The interpenetrating network structure between the SWCNT
and PA1010 matrix is formed, and the rigid SWCNT as high pressure nucleating agent can promote
growth and thickening of PA1010 crystals under high pressure.

Key words: high pressure crystallization;crystal thickening; polyamide 1010 ;single-walled carbon nanotube

ENELAEBRENFFEFRSVE — B (LAG) HE 4

Zh E ) st B IUR 2 ERE T FF ARSI T 2012 F 7 AREFTHEAUTH 217, AR SR T HE
J 2 S RN 12 R 22 5L 45 I, v B TORR ) B O B U A FE A R T o o R S I R M L R =K. SR
T X KR M 7 2 S 5T A0 8T 4 ok US4 3 0 B R S R AN IS LA T i s A A R R R EE A T 11 A4
LA BB RN MR KE 72 B S SR 5 B & R 2R BRI RS B A e B R E AR

— iF 3

(D) HEFEIKZN 5 v a8 AR

(2) L 7k B8 5 %08

(3) MBI A KRG B WA

(4) M HE i o 3550007 B o

(5) M SRS B BAR

(6) 2549 8 25 iy 5 % 4= B 47

(7) il W AE 5 0 H

(8) HEKEIN T 5 M ik T A2

(9) HEHE vt g 52 W H R

(10) 4 KE 5 vh s B (B A Y

(D HE eSS

TR SCER

(1) FUARAE [ P Ah 2 AR ) A2 e 363 138 SC Y T 0 . r 43 e 14 7 38 0 AR B R 2 o A . S iU IR0 ie S
A3,

(2) KRt H Word SR 4 HE . WA AFEE B (5 B AEE 4 ONUS 05 8D (AL bk IR Zs (B /N5 R
PO AW B (IS R AT (S5 ) VIE ST ORISR R (K RS2 k4,

(3) T 4 Fiy 2438 2ob H - 1R 2 % 3% %8 2310 B 46 (bzIxhy2012@163. com) , ¥ A #k 1k H 1k 2012 4E 4 H 20 H,
TER 151 DU A B AR T R AR S A RO K

A RR M W FARE N SHR, FERE ORI EREAECGRES ) SRR 2RO P L &%,

= B R R

¥ FINEAS : bzlxhy2012@163. com; 5 . 0816-2485139

BERN: £ 2 (Tel: 0816-2490042,13989285830) 5 4 M (Tel: 0816-2485105,13689678097)

WA bk PUSIZEPH 919 {548 110 4346 MEBLSRAD . 621900

PENFEESBIENF BN TR S
rp TR W BRI BE AR Y B S T v T B B S R R Y A R
2011 4F 12 H



	2012-01.pdf
	f_2012-1目录
	f_管公顺
	f_徐坤博
	f_史姣红
	f_李明
	f_王彪
	f_武娜
	f_张祎
	f_张博
	f_张旭
	f_孙炜海
	f_康彦龙
	f_杨阳
	f_任建华
	f_曲艳东
	f_刘林林
	f_李阳龙
	f_刘伟
	f_高压封底(2012-1)

	2012-02.pdf
	f_2012-2目录
	f_陈波
	f_管公顺
	f_2010-0082 刘  芳
	f_2010-0090 张向国
	f_傅华
	f_毛勇建
	f_张伟
	f_周志伟
	f_盖芳芳
	f_吕玉玺
	f_郑远攀
	f_樊菲
	f_谢华刚
	f_闫鸿浩
	f_张领科
	f_2010-0094 陶俊林
	f_任天宝
	f_陈小强
	f_高压封底(2012-2)

	2012-03.pdf
	f_2012-3 目录
	f_2011-0087 张延耿
	f_2010-0118 罗斌强
	f_2010-0108 谢  恒
	f_2010-0135 朱跃进
	f_2010-0103 哈  跃
	f_2011-0010 魏本喜
	f_2010-0095 李金河
	f_2010-0097 王焕然
	f_2011-0186 马秋菊
	f_2011-0070 张文凯
	f_2011-0007 陈星明
	f_2010-0109 马海云
	f_2011-0069 唐恩凌
	f_2010-0093 王燕坡
	f_2011-0003 武  琪
	f_2011-0034 张  静
	f_2011-0120 张洪昌
	f_2011-0013 马艳平
	f_2012-3 高压封底

	2012-04.pdf
	f_2012-4目录
	f_王立闻
	f_李俊
	f_易建勇
	f_胡海英
	f_杨佳
	f_郝爱民
	f_陈光华
	f_胡国伟
	f_王凤英
	f_高翔
	f_陈默
	f_夏明
	f_张博
	f_高光发
	f_牛芳
	f_李晓杰
	f_刘迎彬
	f_谭多望
	f_高压封底(2012-4)



 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261017172403
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     123
     122
     123
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261017172403
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     123
     122
     123
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261019101758
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     123
     122
     123
      

   1
  

 HistoryList_V1
 qi2base




 
 
    
   HistoryItem_V1
   PageSizes
        
     动作：   使所有页面大小相同
     缩放：    不缩放(裁切或填补)
     旋转：                不变
     尺寸： 8.268 x 11.693 inches / 210.0 x 297.0 mm
      

        
     0
            
       D:20261017154952
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     427
     256
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     None
     None
            
                
         1
         AllDoc
         169
              

       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0
     Quite Imposing Plus 3
     1
      

        
     0
     123
     122
     123
      

   1
  

 HistoryList_V1
 qi2base





