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Study on solvatochromic research of oxidized cellulose nanofibril

film modified by terpyridine-zinc complex
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Abstract: The zinc(IDN,N-dimethyl-4-[2,2".6",2"-terpyridine |-4'-yl aniline (terpyridine-zinc
complex) is prepared,and used to modify TEMPO-oxidized cellulose nanofibril by coordina-
tion bond,then the modified cellulose nanofibril with fluorescence property is obtained. Fi-
nally, terpyridine-zinc complex grafted cellulose nanofibril film (modified film) is acquired by
vacuum filtration. The structure of the product is characterized using IR and X-ray diffraction
(XRD). The optical property of the product is studied by UV absorption spectroscopy and
fluorescence spectroscopy. The surface morphology of the product is observed by SEM. The
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results show that the TEMPO-oxidized cellulose nanofibril is successfully modified by coor-

dination bonds using terpyridine-zinc complex,and its nanoscale has not changed. The modi-

fied film with good solvatochromic performance was obtained. The fluorescence spectrum of

the modified film would occur obvious changes under the stimulation of different solvents.

Key words: terpyridine-zinc complex; TEMPO-oxidized cellulose nanofibril; fluorescent

film; solvent-induced discoloration
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Influence of mica particle size on the properties of aramid

mica paper-based insulation materials

ZHANG Mei-yun, YUAN Shi-bo, SONG Shun-xi, YANG Bin, NIE Jing-yi, TAN Jiao-jun

(College of Bioresources Chemical and Materials Engineering, Shaanxi Province Key Laboratory of Papermak-
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neering Education, Key Laboratory of Paper Based Functional Materials of China National Light Industry,

Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The particle size, morphology,chemical structure,crystallization property and ther-
mal stability of mica from two different producing areas were characterized and analyzed re-
spectively. The aramid mica paper was then prepared by using them,and the effect of mica
particle size on the mechanical and dielectric properties of the paper were studied. The results
show that mica raw materials and their particle size in different producing areas have a great
influence on the performance of aramid mica paper, The scale of mica is relatively pure, with
high crystallinity,larger diameter and thickness,and complete shedding, which is helpful to
improve the mechanical and dielectric properties of aramid mica paper,while compared with
the scales of mica,different particle sizes of mica powder have lower purity,lower degree of

shredding and serious fragmentation, which will reduce the properties of aramid mica paper.
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In addition, with the decrease of the particle size, the mica sheet structure is damaged and

further fragmentation occurs. The massive fine particles increase,which impedes the binding

between the fibers and impedes the bonding between the aramid fibers,resulting in a decrease

in mechanical dielectric properties of the aramid mica paper.

Key words: mica; aramid; particles size; insulation; physical property
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1.3.2 5= AU 48 2 b1 R} 1 i 2%
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JEM Uk 52 & T, 2F 4 0 0T R 4 RO AR, 7E
392 C e A I IR 4R 40 1 25 4 & F %L 4R |
F+Z 800 CH B ik ik 5] 46. 12 %, A E MR
U, AR ECTUHT T 4, 2= B 2 30 5 R £ 53 1 34 0 2%
e M 7R IR BE L TR0 4R B B R 1 D 1R A K 2
T =B85 & DK o a2 )5 Rl TR
Mk sE b T, =B R SE AR PR R R AR L #E 700 C A
A B AR B AT D = B 7 TR A AR AR
B 1) 52 B P AR E

100

— VLM 4

80}
B3
>
]
w 70 -

60}

50 1 1 1 1 1 1 1

0 100 200 300 400 500 600 700 800
W/ °C
Ca) T AT £F 4k 0 o il 2%

100
951
3 \100

< N\ —
\ B
] 5 =
= 90} " 3.5% 2.8%
i 98
= 1\ xlb _

85 | 7 ] B
96
20 30 40 50 60 70 80 90 100
80 1 1 1 1 ﬂ%lr{/uc 1 1
100 200 300 400 500 600 700 800
wE/C
(b) 5 BE30HE fih 2

B 7 RATH A AR E

2.2 MHtal
2.2.1 JEJF

8 Ry AN TR 2 BF I RHD 1 19 5 48 2 B4R )R BE
Ko 25 5. ol LG . = B B micaA ¥ 19354
DRRIRERAL, EEE R T AR B
JE K 2 R T Sy R S AE AR R R S A
AT AR S PE (A HLABR B 30 min &b 35 5 3 1Y
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MIL-101(Cr) /Pl FHRKEE S RIIT
=il S S R i R

AR, kK M. W B R, RIRE

(BRPG R K2 B TR 225 TR 2EBE BRVY & 1 A0H R R RR R 40T T & B S S 2 B e TR B R R SR H
AL, BEVE P8 710021)

B OERARNEAREESRT EAZRA@RFRF AT L BAERMKLSY MIL-101
(Cr). B VAR B B (PD) 4F 4, 3H A5 25 o 00 M7 4F 45 A R, 31 N FRA s 89 MIL-101(Cr) & 4k,
B IRIR E R AH L E T MIL-101(Cr) /Pl 4F 4 28 & £ & M4, 5F % 8 7 MIL-101
(CORM B LAMAEHRIBATEMRRG Y0, AR LR AN, MIL-101(Cr) 84 7 fe 4% 2.

FREKELOMAAG TR, ARBEFOAAE TR 260 CHE KT 152. 69% &

558.22%.
KR MIL-101(Cr); SR A E SM4; SREMEA; SRR
FESES:TQ342".722 XHEIRER: A

Study on filtration performance of MIL-101(Cr)/PI
fiber paper-based composites for hot gas

LU Zhao-ging, ZHANG Nan, XIE Fan, YANG Bin, SONG Shun-xi

(College of Bioresources Chemical and Materials Engineering, Shaanxi Province Key Laboratory of Papermak-
ing Technology and Specialty Paper, National Demonstration Center for Experimental Light Chemistry Engi-

neering Education, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Mil-101 (Cr),a metal framework compound with high specific surface area and ex-
cellent thermal stability,was synthesized by solvent thermal method. MIL-101(Cr) /PI fiber
paper-based composites were made of polyimide fibers and para-aramid fibers as raw material
and introducing presynthesized MIL-101 (Cr) via modern wet-forming papermaking tech-
nique. The influence of content of MIL.-101(Cr) on filtration performance of paper for hot gas
was analyzed. The results showed that the filtration performance of paper-based composites
with MIL-101 (Cr) increased remarkably, the quality factor enhanced by 152. 69% and
558.22% at room temperature and 260 °C respectively.

Key words: MI1.-101(Cr) ; paper-based composites; hot gas; filtration performance

x W Fs B #:2018-04-17
HEEMB BHE+ = H7E AW &5 H (2017YFB0308300)
TEHE B RS (1979—), B Wi & N 8082 WA B 5T 07 1) - 1= 1 R 2T 4 J SR 5L D B A Rt
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4% NI 2% ZQSI1-B- 11 . 3 B3 3k % % A BR
JN ) 5 R P I 20 MO FE AL BILON-1200 , 74 22 1 B
YR B W\ 5 R T BB S4800, H AR
H 75 [l 25 % 20 BT AL ST A449F 3, 78 [ fiif 3t ; LZC-
K1 JERHZE A HERE IR & . 7500 A2 3k AU 48 % 4 A R
NI
1.3 A BAEREAASM MIL-101(Cr) # 4 R & 44k
1.3.1 MIL-101(Cr) @& g

IR Cr 7 XR W R SRR . R K
BEJRIG R 1 12 1+ 278, B T 70 #0410k 4 4%
MIL-101(Cr) fik. EEEZER T 4 g JLKE
PR A 1. 66 g XK “HI R T 50 mL LB UK
WL B S 2N 2 mL SRR, TE R S PR
TIRAYIA). SR 5 ¥ AR F R U9 2 0 N &
H TR 220 CCHMIE A EE O 8 h. SO0 45 5, )
A OPTIMAXPN-10 AUAIK i 48 2 250 HL (D1 38 2
R RN F) L SEEDZE 20 000 r/min R X R BY
BIF W E O 15 min, 43 25459 B 09 &% 60 U0 €
B R S AR IR A B A L MIL-101(Cr) Sl 4.
1.3.2 MIL-101(Cr) fbiA i 4lifk,

F Vs 7 3 A R MIL-101(Cr) & 44 |y T3
FLIE TP AF AR R B I TCHLRTAA HLAR I, B 2 TR
RErR A R 5E 4 B A AL A BT IR A xR U R
fl A S BOH: B v ARURITFL 2 0 /0N | ) 2 LR o
T LA 250 B 6 L MIL-101 (Cr) i 44 3 47 46 4k b
PLINNER VNP U =y (Il

BRA 1 g WM™ HMAZE 50 mL Y DMF
WL AE 140 C R FHAE M A B 6 h, B S 2
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i X155 25 - MIL-101(Cr) /PT 47 4E 402 52 5 1 00 X v i 8 i BB AR RE AT 52 © 15

L A B A DTE R4 4% LR R VE 4k 2L fE DMF &
TP U 5 R B0 JE K TUTE M ACE] 50 mL 1Y
ToK ZEER WP 78 60 °CF T /K88 4 [ 24 h,
BE S B0 R4S B UTTE AR 0 4% R AR S AE &
B AW E Ve AR B O JE 2 0.5 g IMAH] 75
mL % 30 mmol/L HY 51k & %W ik 76 60 °C
T KB N B 10 b, B0 5 UUREFR 4 1E 60 °C
(TR KT VE 5 WL FE 150 °C F 228 T4 12 h, 715 3
B R B R 2l B9 MIL-101(Cr) f ik, ik
T A b R X A A ] e Y BRI B O N
17.
1.4 MIL-101(Cr)/PI 4 4 & 8 48 & id J8 44 4 68
# &

MIL-101(Cr) /PT £F 4 e I K0 <k 38 A1 R i
T V7% 3 KA R A A A QBT R L R R

HR— PLEAEM WAL, BHER TRER
T V. e 2 A 20 T A9 2 o, L A4 2D BR Ry < o SR I I e
YRR T HE N 1. 2X 10 ° mol/L B LAS I
W FEFE R K I B 60 CHEFEALHE 30 min, K&
BT KIE R TE7E 105 C IR & .

ABR . MIL-101 (Cr) iy 44 75 W 1) i & B —
JE ) MIL-101(Cr) 14 (0. 33 g.0. 67 g.0.80 g
F10.93 @ A 8fE 250 mL K H1.800 w R 7 Ab
B 30 min, 15 2] S5 O

AR = MIL-101(Cr) /P £F 4E 4S5 & 41k
PR ) 5. O SR I IV e 2 4 5 %) 457 55 248 IO AT £F 4k 4 BR
72 3 LR A b AR 7 AL B Y A Ak 0 5 T A
FH 256 = AR PP MU TR e 20 60 g/m” 1 P1£F
eI E A ML BT 13 2 E S M ORHE 150
CTFHEZ T 12 h, 880 5 R MRS MIL-101
(Cr) /PT £F 4k i T AR ok B A1 KL

Horb 4835 MIL-101(Cr) /P £ 4k 5 45 4R b
) MIL-101 (Cr) & 4R /9 & & 40 518 25 wt. %0,
50 wt. % .60 wt. % 70 wt. % CFAXT T4 T P11 £F
4k, A0 W M, PO AP MIL-101 (Cr) /PI 43 Bl kR ic K
25MIL-101 (Cr)/PI, 50MIL-101 (Cr) /PI, 60MIL-
101(Cr)/P1.,70MIL-101(Cr) /PL.

2 HR5iITE

2.1 MIL-101(Cr) 4k % Hy FAE For 1 B 55 A7

B 1 Rk A B MIL-101(Cr) i 2 8 25 0
HE R FIAOULE S, 1 1 Ca) B & afi fb T 4 )5 1
MIL-101(Cr) fh A 7 T 55 hy 85 23 €y AR [
K. SEM #BIK A ) MIL-101(Cr) ik B A
DU T\ DA 25 4, 3 55 R B AT O 1Y 5 AR

— 5.

(a) MIL-101(Cr) A 1 88 A

(b)MIL-101(Cr) ¥ 1) SEM K14
B 1 MIL-101(Cr) & 4k 8 7 52

2 N x B 2din i s 3 m MIL-101(Cr) #y
AR B A BE R AL 40 45 B 1% MIL-101(Cr)
Y A5 5F 6 Sl 2. 58 °.3. 04 °. 4. 92 °.8. 18 °,
8.84 ° 1 16.32 °, 5 LAFEMF 5T Hi 386 19 15 B = B —
B e B U T A T4 A o S ) MIL-
101(Cr) fh .

8000
7000 -

L 1 1 1

5 10 15 20 25
2-theta/deg.
B 2 MIL-101(Cr) & 4 &) XRD # &
P 3 R T MIL-101(Cr)FE S I LA A

fAT B U, K2 578 em ' Ab XTI F Cr— O B9 45
PR, K25 600 £ 1600 em ™" 22 [a] {45 45 X W T
AHLEC & H.BDC & /9 J7 & 3 45 4. il .
754 cm 1,880 cm '.1 016 ecm Y11 160 em 'HY
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WEAE 8 T CH,. £E1 400 em ™ " 4b A58 I BEWIA Ky 12
HHPE) O—C—O WX R 40 4k 2h g, B T 45
My ZRER B IE K. 1 6221 3 438 em ! iy L L fY
P 3 I Be X 1§ — COOH f71E.

AN FE 1 669 em ' BT A AH I A 0 1 B
W] MIL-101(Cr)fLIE N A A7 TE K 0 58 4 1Y e
& H,BDC, #7522 . X%F MIL-101(Cr) k¥ & i 44k 1
J5 Ab B S FRAR I FTIR B9 45 3 5 5 B 4 45 14
FTIRMA T2 - A RENES, X2
MIL-101(Cr) 4544 19 T 1 1 7T S e 202

o OP CEEE G
1.0 fos) O T T I lo
(@]
08}
(]
g
506
£
[l
0.2
r S E ZSxuw
.00 B 8BS 25823
1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm’”

B3 MIL-101(Cr) dh # # FTIR # A

4 2 MIL-101(Cr) By R7E 77 K T N, %
R0 R pib 2. AR B0 L B B G 55 0 Ak 22 B & (TU-
PAC) ¥ W B 45 ik ith 2 1Y 43 28, MIL-101(Cr) #3 K
F4) W8 o 45 L 1 2 4 T R0 B 2 R0 AR 41 LA T G T
7% . BET MK ES p/ po XS FE 1) W93 il J2& 0. 005
~0.05. RN . B T MIL-101 (Cr) B9 $0OW A1 4 5L 2%
¥, p/ po BIFE B #E BET 04 A 4% DA R 2 0. 05~
0.23. A& T LIE WL EEWLEA p/po=0.1 F
p/po=0.2 b, N, WZR e 3T A B B AN [
A S UFIE BT T MIL-101(Cr) & 44 o 22 76 7 Fh
AR R SF I FLIA.

—&— Adsorption vurve

1200

—e— Desorption vurve
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800 -
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Quanity adsorbed/(cm’/ g STP)

0

010 012 0?4 0t6 018 11.0
Relative pressure(P/P,)
B 4 MIL-101(Cr) dh 4k 89 N,
R - L T o 4%

s TUPAC BHLE . FLAE/NT 2 nm BIFR N

AL FLAR KT 50 nm BIFR A KAL; FLEEA T 2 3
50 nm Z [ FR AL, ZE LK p/po<<0. 1 BB,
i 5 R G 0 A 3 A T A SR B T 2R B MIIL-
101(Co) MR A7 7E 3 K B SFL &5 4.

TEARXT R 1 Cp/ po) FE 0. 1~0. 2 Ay X 8] {5 Fl
PR TR o P R b T, 33X 8 MIIL-101 (Cr) B k)
ORIy AT S O I N R N OR T € e Al
CRBME AR, 24 p/po=0. 2 I, BEAHXS T 1)
TR W B i b T R AR 7 AT, X R
W Bt i 3 38 B IR A s 78 p/ po=1. 0 B, W Bff &
AR Tt RV W B A R it 4 A e L R R 2
R B S ) b e R L X & R A MIL-101 (Cr) kL
P SR T B 45 4 25 B 3 B0 N, 0 1 76 A4 R 6 T 1)
HER.

AN, D 4 38 0T LA H IRl 26 5 056 B il
LEA WA B A S R, R AR S R L T
ANTFAE B8R FLBR &5 #. N, I B 52 o6 &5 SR 3% 1
MIL-101(Cr) & BET e ERH K 3 024 m?/
g, 55 Jia SEUHAE 1 S5 SR AR

& 5 S MIL-101(Cr) &4 1) #0880 P 43 B 25
FON TG T LLE W A WA R E X, 5
— A X RATE 100 °C Z 1, A MIL-101(Cr)
mn PRI R R R R 125, EER 2 MIL-
101(Cr) B2k A& Y FLAE b (1) 2 B K 25 %K 4
TR E M 100 °C T & 3 380 °C X Bt il & X [
P MIL-101(Cr) @& 1 5T 5 s B r 468 2%, 02k 19
R B SR P B ALK R RS AN R
XAE 380 ‘C ~550 C Z[a], High e R KA N
34% , F B MIL-101(Cr) 5 28 (19 47 HLHC A4 %
KW R AE = AR A B R S B
B PTEE. MIL-101(Co) @K 1) TG-DTG fh £k 3%
B 7B A B MIL-101 (Cr) f ik B A B 47 i 4
FasEME L RETE 260 °C Ay T K W1 .
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90

80
53 —
> 8
5 70 -
k3] ®
= 60 G
H
)

50

40

1 1 1 1 1 1 1
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Temperature/°C

B 5 MIL-101(Cr) ah 4k 89
TG-DTG w1
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R X 155 25 : MIL-101(Cr) /PT £F AE4UHE 52 5 BF kX g i A 3o B Pk R Y < 17 -

2.2 MIL-101(Cr) /Pl 4 24 4k & 5 & M4 A8 7
M B AT

KT BIEE MIL-101(Cr) S 7K %5 i & %k H 4% 3
024 P R ARRR SE T BB I B2 ), AR S 56 SR FH [ 2B 3R
FrACR I 7 A 8] B8 m & T~ MIL-101 (Cr) /PI £ 4
PILE AR AR TG & 6 .

100 Mty

_____

—
—e— 25MIL-101
—4— 50MIL-101

40 [[ —v— 60MIL-101(Cr)/PI

—— 70MIL-101(Cr)/PI

30 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800

Temperature/°C

Cr)/Pl
Cr)/Pl

B 6 MIL-101(Cr) /Pl ¢4 43k 5 &
A TG W&

SRR LR PI AU E & MOBHE 525 “CHtiE
TG i s 5 R S ACEE M B E T, BEE MIL-101
(Cr) fn R3S & 1 38 K, 526 B RHAY #RR E 1 BE
AREMBL. 5B 5 il MIL-101(Cr) fi 14 1)
TG EM§AH . MIL-101 (Cr) /P1 £F 4 4RI E A
BH5 MIL-101(Co) S A S TG fhZ, B 7E
100 °C ZHij s K oy 755 i R Bl 2, 78 385 °C
ZJa s MIL-101(Cr) S A i 2 F X, Ak, 16
385 CH UG o fife isf o &2 G M ORHBT = #F AR FETE 92 20 LU
L W MIL-101(Cr) /P1 £ 4e 483 5 S M R B A
L Y PR S P L BETE 260 °C Ry 5 Tl T 1 014 .
2.3 MIL-101(Cr) /Pl & 448 8 oA A e ik
iR i

TS MIL-101 (Cr) /PI £F 4E 4% 3 55 5 b
BEAY L UV RE L AS S50 MR A CBROUH AR ofE EN1822-3 .
2009 Pk g R ), A LZC-K1 38 Ak I 3 43 )
AR A SRR R . BURLY & A2 R R NaCl <
Jie 2 A R RE A A BN 100 em® , SR BN
32 L/min.

MIL-101(Cr) /Pl £ 4 4RI 5 A M RHE 2= 1R T Xt
0. 3 e JFORL ) 1 38 BB PR RE IS5 S Al 7 7R, A
7RI IR PLAFHEARIE G A MR i BB AR (p)
4 58. 949 0% [ MIL-101(Cr) SR 7R In & o 3a K,
A MBI IEROR B E R e R Z 2 AR
MIL-101(Cr) i EA 43 0] W1 L 2% 1 AR (6751
B YRR 60 wt. %M1 70 wt. Yo i, i B AL
RPN 99. 029 1% F1 99. 493 1%, b4, i BEHUR

BRSO F2 BT MIL-101(Cr) S i 02 fi 5 2
KA AR S

JE B (A P) 2 i 23 A< ik 58 A ek 3k i BEL g 11
FEARAR e 7 B, 2 AT RE h FLBR R R R fL
TRV /N SR 35 3 P R R 2%, 1 B b T 4K B RE T 1
5 SEPEROR I K H S i SR R P RERE R, R 2
TUIAR 2. PRIt o P 2ok 308 2508 R0 ) B T e A1
REL A1 3o 08 b e 2 o) 5 DR 1 DG B T o R (QE)
FAEA B UG VERE A 2R B 46 b, HOT AT .

QF === (D

M 7 80T DLFE LR PT AR A MR
JIBE N 52 Pa, 24 MIL-101 (Cr) FhK 7 &4 70
wt. Yoif . & G M RHE J1 %R 87. 5 Pa, i MIL-
101CCr) AR B TR I, 52 G MR ) [ BT 385
B3R AS K. TR 7 % 3G R 0 5 42 5 2 MIL-101
(Co) f IR S AREAR T 2 & MBHIFLBR . 18] 7 3%
.G e ER Ko B, 57 PTES
A MORH BT F R 0. 026, MIL-101 (Cr) SR 7
sy 60 wt. o BF, & A AR R R 24 0. 065
7 KT 152.69%.

120 -0.10
120 %77 Removal efficiency
B85 Pressure drop - 0.09
100 - NN Qualit\factor 7 2% 4100 10.08
A /] i =
80+ . ? B 1s0S 10
£ ? / o & 1006 3
< 7 7% BN =17 8
£ 60}, 2 E BN 60T 0.05 3
Y A 7 i g Joos
< 7 7 79 e 2 R
E 4017 B % BN 40 & 5
g |7 : 78 s £ 10085
s |7k : 75 10.02
M0 RN Tk RSN 20 :
7 ﬁ e 0.01
g 19
7 RN / N,
0 L2 - S J0.00
0 25 50 60 70

MIL-101(Cr) content/wt. %

B 7 MIL-101(Cr)/PI 4 44 3k B 4 # #
EERBTHTEMER

9 T WS MIL-101(Cr) /P1 2] 4 4% 3 52 &5 44
RHE R T Ak 8 R ¥ HLAE 260 °C IR T
24 h(ISO 11057) AL 5 i BR80T 3k U8 A Rk 2ok
UEPERE R SZ e WA R 8 B AR L TR 7
Hes R R BRI R S5 SR L 260 C R JE RS JERICR
HRMF R ARG LR HFTE 97, 539 8% /K5 &
JIBEAR T T2 T 2 & AR, AR 23,5 Pa, X
A RESE PR e I T AF 4 AR U A T B BRI O B
F MIL-101(Cr) fAR By i, 5245 OB 1 B 2218
BRI B AR A s TR ) BRI B R
K. B A MR B 8 482 & . e Ko, 140 2,
I S R X J 4R B b L 1S R 1558, 22 %%,



.18 - RaPERLE SR i 36 %

0 -1 0.16
140 ¥ 7 Removal efficiency 7t
88 Pressure drop 10.14
120 - B Quality factor ] 00
- {012
< 10.
> 100 z, z, z & s
) A ] o 4010 &~
g / | g 3
g / | S 1008 £
E | / & £
3 7 joos 2
1) i % & Tg
E ~40.04 &
—40.02
B : J0.00
25 50 60

MIL-101(Cr) content/wt.%
A8 MIL-101(Cr) /Pl &4 4 sk A 5 & H

260 C Ty Mae

(1) LAV R GE & 00 4 TR AE 3k & MIL-
101(Cr) S A4 0 0 R, 76 1 B B T 2 B0 0 /) 1
JNTH PR 45 4 s A AR K b 2 i AL, ml 3k 3 024
m* /g I AR E PE L 7E 380 C FF 4R 4 it

(2) DABRAR M 5 3 40 H R il % MIL-101(Cr)/
Pl 4P e 403 52 & ML % R A MR R < H
BRSF WL UEMERE. E=E T, 2 MIL-101(Co) i
TR 60 wt. % Fl 70 wt. %6 B, 38 U8 0K 43 B R
99.029 1% M1 99. 493 1%, & W T & ™ N
0.065 7, AHX} FIRACHE K T 152, 69 % #E 260 °C
T2 AR ORH T B R L Kl 0. 140 2,
AXTFJR4UE K T 558, 22 %.
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5 FFL 7 48 5 F 44 O Y o) 45 M M B TR o

(BRPERHE R R IRA 5 TRY 0 B LREZRELREF RGP0, B 5% 71002D

B EEFRHTILGBRRERE  RARELESETARCRA —ANETEHRRA. B
W B RFRTHEETEMRAOREEMAALAEEFREL. ALK THT AT EAF 4L F R
R A AL, & — ﬁ&‘?ﬁuﬂ{i%—*ﬂfi(LMFwﬂJr M EERGOH AL T RERAY
HEBES, FATALTERAMEIRELEE T . A B T. EREUW AWM R H
RAF G L TS u,ﬂ"ﬂ?&%/\ ik 3] 104. 28 mmol/100g,4R & F 9 R W & & 3 4 64. 15
mg/g, P AARIFH A ARG XELEGALIRELEETHITRARRMH FRAAE

KR L&A,
XBIR BT RFLEEH4(CMF); 2255 F; AW; F4
hE 4% S.TS753.9 XEFRERD: A

Study on structural properties of carboxymethyl cellulose
fiber adsorbent material

WANG Jian, LIU Min, SUN Jian-peng, XU Yao-wei

(College of Bioresources Chemical and Materials Engineering, National Demonstration Center for Experimen-
tal Light Chemistry Engineering Education, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract; In recent years,the decontamination of heavy metals from water has become an im-
portant topic in China due to the rapid industrialization. Thus,it is of both fundamental and
practical interest to develop ecofriendly, renewable, and degradable materials for this pur-
pose. In this study,cellulose-based adsorbent materials were prepared based on the carboxy-
methylation modification. A kind of carboxymethylated cellulose fiber (CMF) material with
high carboxyl content and desirable fiber morphology was obtained, and its application in
heavy metal ions removal,was investigated. The results showed that the CMF—based adsor-
bent material not only maintained the characteristic of fiber morphology.but also had a car-
boxyl group content of 104. 28 mmol/100 g and a copper ion adsorption capacity of up to
64.15 mg/g. Besides, the CMF material retained an excellent regeneration properties, so it
has huge commercial potential in the applacation of heavy metal ions adsorption material.

Key words: carboxymethylated cellulose fiber (CMF); heavy metal ion; adsorption; regener-

ation
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P9 5 5 HR 2 b AR T ™ A 3, R 7 HE
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LAE AL 2 DU VE 5 B 1 S e vk W BRSO A0 23
RN H W B R A R A TR AR B A
RIS G ) 25 R s AR K A BT AR 3] T
J7Z L S R B CAC) 1 Dy 5 L 78 g 1% S 50 2 28
BT KA B B SR LR AR —Fh R
SR A= W EE B HAT 0 DR R AR 55 0 . I 4F
K AYER AR AT Y ML 4 K5 M5
B2 F T I S 25 b W BRE RS R R R AT 4 R
(CMOE Sy — B W B A1 HE #2850 BROAR
CMC HA ¢ i i W B BE 1 o B H 55 ¥ T oK X DL gt
7 T 50 .

AT 5 38 ok — o IR A B R R A A B T ik
R W SACET Y R T 4 (CMP). i 2 35X Fp o =X, g
g 08 15 21 4 0 I8 25, 4 CMF ] DL A7 [ o3
B O HLi i 75 B IR AL B 2 B CMF I B A 6 Y
PEFRHEAF T I OFFE T CME (945 4 451k, [F) i
il # 1T CMF W B i S b1t AF 5T T HAE M B Cu®”
T A I RS Bl 2 L W B A iR 4k DL R CMIE ) i
Ml -F A P RE.
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1.1 R RAEAE

(1) 3 %Rk B8 E B iE R 4 f 48 0% 2F 4
(SKF) , L 2= H s BT B 03 A7 PR w4 I s S0 2 TR
R AR R TR A R AN L B R
ZLAR R G SR AR 2= TS 0 50 A BR 2 .

(2) FEALAS : 43 B K F, PL202-S B, FifgAC
BRI 5 B 25 BF A BR A w5 520 A HORD B L,
SDF400 B4, &[T A K HLCA R 2> 7 5 o #4 1E TR
K, W201CS, Jb 5t B K 26 BR A 7 5 4l B
AL HNEIE AL, VEC-TOR-22 #Y, 5l # 0U 7 R 3¢
AR w3 A O 4 i W 3UBE . S-4800 A,
E Gatan; £ @ /K % 24 B 3 55, DMBS5, & 75 B il
Motic 2y A 5 X-8F £k fi7 5 1, D/max2200PC, H %4
Rigaku 23 A 5 SRS & 45 29 1 14 & S OB 15 A IRIS
Intrepid II, 3¢ [E Thermo Elemental 23 #].
1.2 CMF 4 %A= CMF 3o W A4 a4 ) &

Rt A AR R W %, e s .50 CF

TR . TS RS S SR BN (MCA) ¥ i
(1.5 g MCA /1 g B/ 2.6 g H,O)7E 60 “C FHiliz
4 h, ZJ5 s 0] SN2 A oA S AR B8 (NaOHD
W (1.25 g NaOH / 1 g %K/ 2 ¢ HLO)  EF IR
TRCE 24 h SR JE MR A R 70%6,80%4,90 %
F1 10020 1 £ B2 300 0 4% T 28 9 W 422 v L A8 3
CMF ZF-4E , % £F 4k 25 3¢ 35 08 2% 5 18 K15 3 CMF
BEN BE A1
1.3 HALSENE

2T 2 R 3 B i DL HBH B 1 A 4 BE 1 R KA.
ARSI K e TAPPT T 237 5 i #E 47 38 3t & 2 )
JE L fH CMF YR 3 & 2 ik ik i T 1 3 480K, T LA
% TAPPI T 237 bpifEifb 4T 7 — 2L 0t , BRI &
B o A 210 38R 5 P B9 0. 01 mol/L NaHCO, —
0.1 mol/LNaCl ¥ ¥ % {& FL W\ 50. 00 #% Jim 5
100. 00 mL. ZF4E )RS &I B F .

V2 Mo v 400
100)]><¢><m (D

K DOV Rz a5 FE R IR s 1 7 W Y
R, mLsV, iy i A 08 VAR HH 36 R 7 o 1 W A AR
BlomLse i HCL bp o 3 WK . mol/Lsm, M
Wb oK B R, gsm NIRFEL T R . g
1.4 ARFAAMNEBEHEBSTAIH
L4.1 Je2EBMEaHr

RSV PR D A g BB A 1~2
T R FC % (0500 e AT e, 2218 36 b3k v, B4R
W X 22 K A3 il A5 £F e A R A 2 A O 2 B
BaXF 4 AE I A AT EL.

1.4.2 SEM 43#r

K S-4800 HY 41 4 vy - b G5 . W 2% A B I
21 Y 1 R TS, B S 2808 VR A B S 2R AT 2% T
4.3 XRD 43#r

B AR el i e AR B I E S
BUNF AT 20=5 °~50 °, 1 5 E
0.016 °/s, T3 25 4 b 5 10 245 &
1.4.4 FT-IR 437

%M KBr s il & ke 1 S 800 4
JLFE 4 000~400 cm ' AN AT HER K 4 em L H
RECH 32 K.

1.5 RWHHFHR
15,1 WeRhsh g e

W Y B A B ) K (100 ppm) 38 1

CMF W ik 44 b2k 8 o BIF 5 BT il 8 4 R B I 66 3

15

JE
4
L.
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I 100 mL 4G ¥ B2 100 mg/L B Cu®"
BT 250 mL BYHEIE I B, 98 W pH (E R
5.0,HIA 100 mg CMF, & )5 FEE FEH 1~
90 min, 4% B8 T35 B[] [ B BCRE 0 2 08 W Hh Y B
&R BB IERYE T A E A B 0 IR
it

- (Cy, —CHV

m

(2

KO g FESEE FWMHNE, mg/g;V N
FLBEETHEREMR, mL;C, VELSBE TIHK
WG B mg/ L C, Ry W B Bsf 1] Ay ¢ Bof 975 9 1) vk
JE . mg/Lsm R FER & . g
1.5.2  WeRssh g e 835

W 6 F8y s ) A0 8 P AR 5 AR O SR v 4 3k 1 48
T Sy AR R A O

t 1 1
L=t (3)
q (K.q.) q.

K3 g, Ay W B i s B 4 i S i I
i, mg/gst AW R], min; g S 0 BRI TR) R ¢ )
AR B T R W mg/ g K, O S i
WA, min .
1.5.3 WAl 2 i s 1Y

W Fff S Al 28 V6 28 F Langmuir #l Freundlich
SR LT LAY . Langmuir 7R LR R .
C. C, 1
0 4. 0K

KO C, Ry 3k B i oo 8 e 4 4 R
THYMR BE , mg/Lsq. Ry ik 37 4 iF 0 B A4 RE X 42
J& BT B B mg/ g5 . IR &, mg/ g
K, i Langmuir Wt % %%, L/ mg.

Freundlich i) 7 &ML, 2 — D250 7 2
e ok Z2 2 W R T, Frandlich W B 45 i 28
Ry

Ing, :iln(/‘y + InKr (5)
n

K5 - C, g b B o 8 VR T R A 4 e B
T B, mg/Ls g, Ry 3k 31 - £ B 0 B A4 ) % 43
J& S - B W B it . mg/gs K 24 Freundlich W BE
% ,L/mg.

1.6 fMBRIEHF A E I

W W% B35 B 4 R A CME 3 38 1 R E i 1
0.01 mol/L HCI % ¥ 10 min, R J5 FH 258 F 7K
VeV 2 P E OIn A R AR VS AN R AE DT S RS HE
E R TR .

(€Y

2 #FRE5ITE

2.1 HFARA G HEEMHHT
2.1.1 XRD 47

B 1 a2 AL TS 19 XRD B 3. M
Bl 1] LA W, AR e 7E 20 {6 40 5 o 14, 8 °.
16,4 “J 22,5 “4b HY BL = A~ A7 S W i e 359 oy &1 4
F AR S Mgt R W Lk A B S . CMF £
ARTE 20,1 Ab 0, R RARET R 1 C &f 1kl
Y 1 NE L G R T LUE 2R 4R 45
FEM 54,69 % FRER] 9. 07 %. WF5E RN, F 4
45 i DX SR AT RE 2 TR S Ak R oh AR R
I B A T A XA VI K S O 40 S T 2
A R T4 1 BN Ao AR v 2 A ) R

B i 4 5 E/ %
SKF 54.69
CMF 9.07

SKF

A\LMF

0 ; 1l0 115 2;) 2L5 :;0 3.5 A;() 4;5 5l0 5.5 6:0 65
20/(°)
B1 H4swREMALTEH XRDHA

2.1.2 FT-IR /¥

(ST T YA (SR VEAR S R A NS
2 Al AL, L 4E R W OB ET S5 Y AE 3 440 em A
2 920 e ARV EL— OH Al C— H #4945 P h 1%
161060 em AR HYBL C— O — C B4 45 Ik sh 1, 1%
S R £ 2 I R A IR AL 0k SR B R Y SR Ak
FEEA WEIR LT 2 1 250, i 5 SKF A e, CMF 78
1 610 cm™ " CRXF BRI IR S A 1 420 em ™' K
Pz gh) Ak R B BSR ) COO — PR gl g, 31X
KU T AR P EAR KA. NE 2 BIGRT LR
th, CMF A R B % &2 535 104, 28 mmol/100 g,
HE— 2 UE W T 2R 4 R AR )

FE ¥ 3E 75 it/ (mmol/100g),
SKE 4.07
SKF CMF

104. 28
/\

%8
S
C=0

2500 2000 1500 1000 500
WA/ cm’

B2 HERTEMAE LI SR

4000 3500 3000
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2.1.3 R AL XS 2F 4 O IE 35 Y 5 0

3 HEFIE AR LR R CMF (#%0'% 2% 8 30B% 1.
M3 ATLLE Y 2R e 20 JR W S AL b B 22 ) L 2T
AL KA T W AR, BT 3(a) R SKF 2748 B
BN Y— UL SKF £F 4k 75 7K Hh i ik & 22 88
Ba7 5 milE 3(b) s CMF 2 1 H B M A il A
P20 Bk BL G 5T ELIE K BE 7 506 ) 37 a5 B T Bk
R 45 Y A B T IR PERE B 4 v

AR 40X

(a) B IE AR LT 4

A B 40 >
(b)CMF

B3 HFERTFTERMLNEAFZMEA

fdE 1 SEM X4 ity 09 30U B 3 15 A7 3 — 20 WL
.G85 RN 4 P, NEL 4 AT LR L 2R 2R
S Ab PSR IE B A T AR KB4, J5AS /4
ER AR N RN R AR PN R TR S B
I B2 4E A R S AL BERL - A= i K B 4. K A
X R AL AT e S B T AT e AE R TP b i AR 4
fn XA , HO T B AR 27 4 b 45 5 X 5 T IX
3 A AN U PR e RS e AN R DU i R AR
8 DX I K RE ) 55 WO e R A ) DX I K
J18 55, T & i CME 78 7K H i ik AS ¥ 50 1 81
G M BBOIRY) . 3% S Ky JRUAS 7 5 7 21 2 3% T Y
JEWCET 4 5 R HES B W) AR BE PR A BF R
U ARG R A F R EZN P2 SLEM
LO L £F 4k Y S2 JZ B4 B WS NI . AR R
WL e b B A B2 R AN W 8 0 N 2T 24 0 RE DY
TR AR ST R K AR g K, SR PR AR H
RS EY | SEAN UL (BN €7 NP g o9 A A E k2
HEN SHIS v SRV ES R SR BN IY 3187 3/ 7/ N i A
HE— 2D UE BT R Y Ak o i 0T 27 24 41 i BE 1N &1 45 44
T T —E B BOR.

(b)CMF
B4 T AT & SEM B

2.2 CMF AR WAMAEH Cu®"
2.2.1 WEHBh I

Ph = Bl g 2 AT SR Bl ) 2 S BORTRE G
B INE 1 R, Ph =G sh S FBRL A o6 R AL
90,999 9, B, Oh G Bl g 2 AR R X 0 BT i 4K
it (4 25 S B i ELDLG P 451 4687 10 B ot 55 92 B
W o A Sl 3 00T, AT HfE BT CMF X Cu® A W 5t
FEE D = sh F1 28 5 B 52 e W o 3ol 3R 1 o i

Rt A=Y
Fz1 CMFEM Ce" AR NERESH
WAL K qe q )
/(g/mg/min) /(mg/g) /(mg/g) g
55— Wt 0.042 6 64.23 64.15 0.999 9
A5 R g it 0.052 7 53.28 53.22 0.999 9

&l 5 S 0% B B ] %F CME W% B Cu® ™ 258 1 5%
i) L 3 [l o CMIF W B Cu® ™ B 0 — sl i35
K. NI 5 AT LLFE H, £ 10 min Z N, CMF %)
Cu®" (14 W B A 35 1) 1 0, L B 2 8 L3R — Ik
) 64.15 mg/g NS KK 53. 22 mg/g, %W
CMF X} Cu®" Y W B 3 AR B, 7 10 min P AE
TR 5] 5 B0 ST A5 . A W B 4 B B CMIF 3R T4 K
AL PR L AL T ) G R T RE A R
5 7 A e E AR PR 5 2 B S fh T e e OB S
B, PRI 2 W B 3k R AE 10 min 22 P 3K SE AR 35 3
TP MR, CMF 19 48 K 22 5506 850 B s B 42
55, 76 10 min Z J5 , CMF {5 4% /& 1 0 ft
L a1 LW B 22 0] B 7 85 K DA 3 350 40k 282 185 in i
RS B [0 XoF S0 4 R 225~ 1 W2 86 52 e A /)
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70
60t —
sol —o—o—3—% ¢
w0 40}
e Y
b0
E a0}
=
Al
20}
10F |
0 10 20 30 40 50 60 70 80 90 100
O & t/min
0 10 20 30 40 50 60 70 80 90 100
t/min
B 5 R MerEx CMF B i Cu®" 2L R 6%
2.2.2 WSR2

6 4 CMF W B Cu®" B 25 i 1 i 2. W Y
Cu’" WP S5 2R O 30 °C 4G pH {H b 6.
ML 6 AT LA H B 3 - 7 e 52 A 8 T ke B 2 A b

B, 48 TR
65

60

55

50 |

45

q9./(mg/g)

40

35

30

25 L 1 L L L
0 20 40 60 80 100

C./(mg/L)
A6 CMF RM Cu''" F#HFREE

F 2 iy CMF WEFff Cu® " IR L& 38 N
F 20 IFEH, Langmuir Z5IR L M HC RE A~ 5
F Freundlich, B L Ui CMF B[t Cu*™ Byt 2 5
Langmuir #8119 4 & ROR B 4. CMF X Cu®' 1Y
W BF T A5 5 Langmuir S5 il W B A5 A0 , W B o 7%
J& T HLZ W R B Cu® " YW % A= 7E CMF K1
255 AL (BUE RERD |

£ 2 CMF M Cu* EBEMESH

Langmuir 15 8 Freundlich #5571
qn/(mg/g) 68.03 KF/(L/mg) 1.154 8
K. /(L/mg) 0.072 0 n 3. 344

r’ 0.993 r? 0.909

2.2.3 FRATEREWRS

fift W BN CMF I B Cu® ™ 2503 9 52 i 4 &
7 B, B 7 Fal g, CME ) Uk W B Cu® ™ isf 1% jf
O 64,15 mg/g. % — KW A Z 5, CMF X

Cu®" F W B A = 53. 22 mg/g. 3% Al AE 5 5256
JUT 355 8 T2 A W T A T VR A DR X i T R AR R i
B )5 ,CMF Rif 10 W B0 &8 71k OF IR &
142 T2 1B 2, 24 CMF B W 3k 47 W B i), 1 4
J& B 5 R AR A A I M B 8 i DA e
W B BB & 2B B SR R HE— 2B I TR A S G v, Tl
UER, 5% —REA ML, HLKRFEAEE Cu®
FROW 25 A T I T 1,57 mg/g. 3% 1] g & 7 F 2k
T T H B Af CMF A& £ —COONa
BT FA 12 CMF 35 — W W% 5 A 4G 28 LUR IR TE
FCAETE o R I A7 W0 0 2550 P9 0 5 498 i ko 5% - 14 8% Wi
BN

70}

53,22 5315 53,02 5288

52:65

20
10
0
0 1 2 3 4 5
fiFE W IX K/ IR

B 7 MRkt CMF &M Cu®’ &R 8 Hh

3 it

(DR AL 4 R 4 4 (CMP) )R&E & &= 7]
ik#] 104. 28 mmol/100 g, I BERFFLF 4ETE 25, 7T
FHF 5 4 @ 85 1 WA R

(2)CMF W FF kA REXF Cu® ™ 2 3 M %5 v 114 1%
fiE71(64.15 mg/g) MR AT B FAEVERE .5 LR
W i 75 AT A Sk B 52. 65 mg/g. PRI TE 4 R 5
T2 7K Kb P45 A A G ) IO T

&%k
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(BRPERHBR S BB TR 5 T2 R B i 4CEOR R M AR IT R S L % B TR E R R TR H
AL, BRTE P 710021)

W OB TRIEAHRHNEIR P EZGRY X — LB ET R dl & L5 R
KegFrm. BERARF TR 3 AR TR Z AL T TR BT BOK ML e AT TIRA
LR AR AL X-HEATHA I RN R T BRSO B R . EHEM RS T 4.
SRR TR EA BT DB EY 0 R F 90 F TR B KM F 25K,
FLR B v R R T R BUK MR AT R A TR AR TR BOR WA e R ARG AR TR AR
KA F ZRAN KR A=A TR ESRAMLAEZTHEREHN Ky TEMI AR

X.
SHA BN s KB TR A TIRE, A PR
FESES.TS7217.1 X#kFrERL: A

Effect of drying method on morphology and structure
of acid hydrolyzed cellulose

MENG Qing-jun, GUO Ling-hua, CHEN Yan-xin, LIU Han-bin,
WU Hai-wei, LI Shuai-shuai

(College of Bioresources Chemical and Materials Engineering. Shaanxi Province Key Laboratory of Papermark-
ing Technology and Specialty Paper, National Demonstration Center for Experimental Light Chemistry Engi-

neering Education, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract : The drying method is one of the important steps in the sample preparation process,
and it also has a great influence on the preparation of the acid hydrolyzed cellulose product.
The acid hydrolyzed cellulose was dried by spray drying method, freeze drying method and
vacuum drying method,and the morphology.crystal structure and molecular structure of the
dried samples were characterized by scanning electron microscopy, X-ray diffractometer and
infrared spectrometer. Results show that the drying method has a outstanding influence on
the physical form of acid-hydrolyzed cellulose. The spray-drying can make the spherical acid-
hydrolyzed cellulose,and adjusting the inlet temperature could change the shape and pore size
of the acid-hydrolyzed cellulose. The freeze-drying can make the rod-shaped acid-hydrolyzed

cellulose; vacuum drying can make random block acid-hydrolyzed cellulose,but the three dr-

x W FSHHA:2018-10-08
EETB PeriA miLmi BRI H (2016104CG/ZTO4L) 5 BEVE A AR T BHETTHRI5 H (2016-9) 5 BE VG BHL K24 1 RT3l 3%
S WH (BJ15-14) 5 BePURMEE R 27 4k TR [ 5 9 52 30 2027/ 3 O T R A (2018 QG ST 02-17)
EE BN B (1981 —) L, W db L E A, TR, 11 AR 55 07 1] - £F 4t 32 3L D) e A4 R B B Rl 3
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ying methods have little effect on the crystal structure and macromolecular structure of the

acid-hydrolyzed cellulose.

Key words: hydrolyzed cellulose; spray drying method; freeze drying method; vacuum drying

method
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YEZIE AR oA d ) R R 2 A
EEPNP (Y S i R T 5 R N S S N R
JE A TG A A B G 4 2 ) A A A G R
KA D RE R R I BT 2 4 3R] o A T Al R L 2F
K RO BEBE LT 4 R A Y 2R 4k 3 90K KL
TR A R R A DR AF 4R R 9 2
— B Tl AR e 3 v S v AR L 0y B TR
HEAET AP e =7 FRBERL 22 B ah Bl DG B R
ST RN

U T VR AR D £ 4 2R A 9 — > E 2R
T A G 5T o UG — € MY 2E J . Kettunen M,
Yan J J S5V WE STV VR TR BILRE 98 K Bl 4T
2 3R AT 22 2 T M L o A 4T 4 3 UBEIR. Donius
AE SR L R v VR T R T 2T A B A A vk
Y 2 4 3R BRI 1 AL AR P BE L AL B R L L A T B
5. B. H. Wang, £ M A8 7 MR 4 1
TR AT T R R R 5 T R R R
FUIR- £ e 21 4 22 U Wl w6 A T G AL L H 25 R
JIE SR vh 23 Bk, WE S T B bE MR 55 1 4 TR
JE O BOBRORL AR | LG 2 THT 4 52 W) 452

PR K ik 21 4 28 7] LASRAS /N RO M 7 e R 70
FCANBIOK G A K G 2F 2 3R 25 L R K M 2T 4k 3% T
B0 32 B SRR T 4 T 9 2 X R K i 4T 4 R
HOE7BED 2L PR S S AR EP Y S P 0 TP B
AL

BEXF LA_E 18] B, A8 SOREIF TS 88 7 3 X IR /K
fifp £ Ak X IE S H5 A R R

ill}

1 Lo

1.1 EBRFEAE
111 SE5Jsort

VEE T I AR SR AR i AR Al B AL 5 R B R L 43 BT
gl JFE AR KA T A R .
1.1.2 FEILREE

LD4-2A RUEHE O AL, 6 5 Ak 25 ofn 2R P 4
RA R A5 JY99-TIDN 258 75 I 20 i e we ML, 1
T S0l & S A R w5 PD-1A-50 7 BL 25 18 R
TR, 1 L BB AR il 38 A BR 2 W] 3 BPZ-6050L.C

RVRCoS TR AR b R0 2 A% ) 3 A PR 2 | 5 SD-
BASIC %35 T4 %8 , %5/ LABPLANT 2\ H].
1.2 Ha4l4&

R B — 5 2k A BT (8 35 1 P AR AR il A e
FRrp R BRI 1L 9 10 mL/g I AW E N 61 % 1)
Wil , SR J5 7E I BE R 45 C B IK I8 41 T R I 20
min, 1+ B [0 25 30T FH 2% B8 KR R Ok it 2 g
155 1k A5 3 101 50 8 PR W R R TR VR S 0 L
BLOIKUE BB 3 L2V R BN 2 R gk
SEMKIE VR B O B0V VR 3~4 5 L i i 245 3
M FLE pH #E 4~5 Z [A] B 45 1k B0, B 0 1 B 3L
WA B AT 4% (BB 2 F & 8 000~ 14 000) H1,
EZRBKBIBRZE pH EAZE. BTG 0B IFR
FH R 75 I B 35 Ab 3, O sk S NCC R 2o #0 i 2R 4
75 A 3 A AR IR K I TR AT S R W AR A
40 % W R AL FE 15 min. B8 R AL BREF A9 NCC
TKAH BRI I 53 R AR S SO [R) T4 07 1 0 T b
i

K T A R K ik 21 24 2% 53 591 >R ] L b AS ) 1) 1
K AT T BB ZS 105 °C T A T
WE 55 T M (E IR BE 140 °C L160 °C .180 °C). ¥k
oty B B DL O[] R O R K i 41 4
Exap ol AR
1.3 #Mmkie

(DK HET TESCAN 472 VEGA 3 SBH
AU HE B 7 53OS (SEMD) 26 1E 52 56 72 ) 2 T B
L. S B S 4

(2) 2R FH 78 [ A & v 2 \) AR 72 ) D8 Advance
R XS AT S (XRD) A SR AE 5250 7 9 14 s B | 45
i EE IR Cu B, B K 1. 54 AL L R R
40 kV.

(3) R FH 7 |5 45 258 Vertex 70 %Y B - 75 4
ZLAMSERE AL SRR SE 50 7 W 1) B e AL A T S Y S
s TR OGRS SR AL B DL 1 s 100 BB S
JE B A A A A

2 #ZREiTE

2.1 FRRIE AT BK M F Y F R R R R
P 1 P 7 R IR 7K ik 47 4 3R 10 22 WUIE 30 R i
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Preparation and properties of sizing agent by crosslinking
of modified collagen with glycidyl ether

CHEN Ke', WANG Xue-chuan'* , LI Wei*, XUE Ke-ke'

(1. College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science & Technology,
Xi'an 710021, China; 2. College of Chemistry and Chemical Engineering, Shaanxi University of Science &
Technology. Xi'an 710021, China)

Abstract: A kind of paper sizing agent (GDE-SA) was prepared by crosslinking of collagen,
extracted from waste leather, with glycol diglycidyl ether (GDE) and then graft copolymeri-
zation with styrene (St) and butyl acrylate (BA) through single factor optimization experi-
ment. The effects of different sizing agents on water resistance and physical and mechanical
properties of corrugated paper were investigated using contact angle measuring instrument
and tensile index tester. The microstructure of the sizing agent was characterized by infrared
spectrometer and particle size analyzer. The results show that when the amount of cross-link-
ing agents is 10 wt% of collagen,pH is 9, mass ratio of monomer to collagen is 2,and the

temperature is 90 “C,the highest grafting rate and the lowest precipitation rate are acquired
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for synthesis of the sizing agent. The corrugated paper was given better water resistance and

physical mechanical properties. The synthesized GDE-SA sizing agent exhibits uniform size

distribution and robust stability and owns better sizing performance than alkyl ketene dimer

sizing agent (AKD).

Key words: glycidyl ether; collagen; sizing agent; corrugated paper; water resistance
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Comparative study on rheological and gel properties
of two kinds of acetylated potato starch

PU Hua-yin, GUO Jin, LI Yan-fang, BAI Yun, HUANG Jun-rong”

(School of Food and Biological Engineering, Shaanxi University of Science &. Technology. Xi'an 710021, Chi-

na)

Abstract: With potato starch as raw material, the acetylated potato starch were respectively
prepared by two acetylation reagents (vinyl acetate and acetic anhydride). The rheological
and gel properties of two kinds of acetylated potato starch were compared. Results showed
that compared with the original starch,acetylation enhanced the thermal stability of potato
starch paste and increased its thixotropy. The acetic anhydride acetylation starch had better
thermal stability and stronger thixotropy. The effect of acetyl group on gelatinization and
rheological properties of starch at low concentration (6%) was more obvious than that at
high concentration (8% and 10%). The network structure of the original starch gel was the
strongest and the most uniform (113 pm~198 um). The network structure of the acetylated
starch gel was low in strength and easy to be destroyed. The pore size of the acetylated starch

gel varies in a large range (9 um~276 pm). Compared with the original starch,acetylated
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starch had a poorer gel forming ability,and there was little difference between the two acety-

lated starches. The freeze-thaw stability of vinyl acetylated starch gel was the best, followed

by the original starch gel,and that of acetic anhydride acetylated starch gel was the worst.

Key words: potato starch; acetylation; rheological properties; gel properties
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Applications of high resolution melting technique in

food authentication and food traceability

XU Qin-feng, MA Xi-ya, MIN Hong-wei, CAO Yun-gang

(School of Food and Biological Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract; With the development of the food industry,and the extension of the food supply and
consumption chain,food-related adulteration driven by economic interests has seriously influ-
ence on the rights and health of consumers. Food safety traceability can effectively control
the quality and safety of food and provide guarantee for food safety. Among many traceable
technologies,nucleic acid-based PCR technology has been widely used in food assays because
it overcomes the variability of protein processing. As a new type of PCR technology,the high-
resolution dissolution (HRM) has advantages of simple operation, low cost, high through-
put,high sensitivity,high specificity,and true closed tube operation and is gradually used in
food authentication. This paper summarizes the key factors affecting HRM food assay and
the applications of HRM to identify meat products,dairy products,cereals,and fruit drinks.

Finally,the advantages and limitation of HRM and its potential in food analysis are also dis-
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1.37%~9.86% #= 3. 86% ~9. 92% . 4 H T fo T T FR 2 % A 0. 31 ~16. 37 pg/kg F= 1. 04~
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Simultaneous determination of antibiotics drug residues in tilapia
by ultra performance liquid chromatography coupled with

quadrupole-time of flight mass spectrometry

JIA Wei', ZHANG Yan-xi', ZOU Li*, FAN Cheng?, CHEN Xue-feng', CHU Xiao-gang'"’

(1. School of Food and Biological Engineering, Shaanxi University of Science & Technology. Xi'an 710021,
China; 2. Shaanxi Testing Institute of Product Quality Supervision, Xi'an 710048, China; 3. Chinese Academy

of Inspection and Quarantine, Beijing 100123, China)

Abstract: A ultra performance liquid chromatography coupled with quadrupole-time of flight
mass spectrometry method for the determination of antibiotics drug residues in tilapia was
developed using dispersed solid phase extraction as sample preparation method. The matrix-
matched standard calibration method was used for quantitation. The results showed great re-
duction of the matrix effect with corrected matrix factor ranging 0. 84~1. 17 for 9 antibiot-
ics. Within the linear range,the correlation coefficients (R*) of the calibration curves for the
compounds were greater than 0. 90. The average recoveries in blank tilapia ranged from

78.04%~103. 08 % ,with intra-and inter-day relative standard deviation (RSD) ranged from

x W Fs B HE:2018-09-07
BT PAA#HE T LIATHTRII A (17JK0112) 5 BePiRF % K 2% H SR B 2# BT 3£ 435 B (2016 QNBJ-02)
EHEBNT 5 H(1986—), 5, B TE L Bl 1 s . B A
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1.37%~9.86% and 3. 86 % ~9. 92% ,respectively. The limit of detection (LOD) and limit of
quantification (LOQ) of the method ranged from 0. 31~16. 37 ug/kg and 1. 04~54.56 png/kg,re-

spectively. The method developed in the present study had the advantages of simple opera-

tion,less matrix interference, high recovery rate and good repeatability. So it could be used

for the detection of multi-antibiotics in tilapia and provide some technical support for food

safety supervision.

Key words: multi-residue of antibiotics; high performance liquid chromatography-tandem

mass spectrometry; dispersed solid phase extraction; tilapia
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10301 bR R A B i
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Hh AR i e T A [ vk B Y R S A o AR, B
BIC.

1.3.2 HEARTAL 2

FRECL. 0 g Z B BTAYHE S R B 2 0. 01 @) TR
MU B P A 2.5 mL HEE, KRk 2
WEER (NG = K+ ZR=84: 15+ 1. v/WERZE
12.5 mL, A1 A 2.5 mL 0. 1 mol/L. Na, EDTA-
Mellvaine(pH= 4. 0), & ¥ i i€ ; I A JC /K Wi R B¢
1.0 g LMR%8 1.5 g s Abfh 1.9 g . B G e, T
8 000 r/min&Lr 10 min; W L E W EZHE H .M A
C18 0.4 g PSA 0.4 g J2 0.1 g JL/KBREREN . 10 g 7%
Vi B0 A I W W R WL 4 0. 22 pm BB
RS, EALINGE.

1.3.3 (R0 AH 03 - AR B o 3 A 1

1% #£ . Thermo Hypersil GOLD AQ #E
(100 mm X4.6 mm,5 mm); #EE .35 C; i
A HK+0.20 % HEZ+4. 00 mmol/L HERE.B
HHEEA40. 20% HBR +4. 00 mmol/L W R %% ; Bf
BE Uk B AL 2 0. 00~ 1. 00 min, 100% A, 1. 00~
7.00 min,100%~0% A,7.00~9.00 min,0% A,
9. 00 ~ 11. 00 min, 0% ~ 100% A, 11. 00 ~
15.00 min,100% A; ¥ :0. 30 mL/min; #EAE i .
10. 00 pL.

T 5 2% 4 - R FH LS 55 B8 U (EST+ K ESI
=) BHEHEIE 4. 00 kV(ESI— 4 3. 50 kV) ,
W L 1,00 KV TSR BE 280. 00 °C s TR
it 13.00 L/min; 2546 SE 71 20. 00 psig; 8§ <L
350.00 C; ¥ & 12. 00 L/min.
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k> C19H20FN3 Oy .44 M - 358.156 1 ’
BRI B 19 H20 FN3 O3 8 [M+H] 358. 156 20 928, 165 9
X 30 154.050 5
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AR 3 MY IAE L IR AT s A
KR U FRIE 6 Tl B AE T 0 W R0 3 AR X 4R
(<280 Y0) . PUBRE S 4 Fh 4y i 1 m1 fig R 45 51 0
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E T PDMS %l & Hir i % Bkt MK K Y B 52

RN m, RER, maRE, F O3

(L BRP R R B TR 5 TR B TR ER R IR E PO BRVE & 45 AR S e b 486 TF &
R E P E R T 4O RE AR S SRR, BT P 7100215 2. PYE RSB R A RE S EOR %
Bt AP EEEL TREANRE A TRSEY I F PO, BV 1% 710049

i B ERENEN—FEFRF IREZOERTT 2R TAEARLH %2 Ak f
IRBE WM A % AR AR e B A T R B R AR B I VAR AL 4 AT e RS FE S R
BT R R L FRGHT RAEA — R B R AR B A AR S AT A A S £ AR R A R S
S ST Z A TR AN F ST AT, B 5T BARLR P& — AT
B E5FER AL, FLSZBADEROREEMNBER LA ETZOEANE RAETTHY %
AAF O BRAE M B ARG ERERARAR T BEL AR TFHE AT X EFM, KX
KA R H 486 I 2k S H AR R = F s 8% (polydimethylsiloxane, PDMS) % 31 % 5 &
PR G ER SR AR, £REANLE PDMS E4 A B HB R A KE .4 FH8K % B irHkh
MK, Z )6, B Z R HIV fo HBV #8289 B A7 S st 474 ml. 55 36 4 £ 13 5] HIV/
HBV B XK LA 4 F A S 2 4% (HBV f= HIV 6940 FR 4% 4 0.5 nM Fe
0.25 nM). AT PR EGETEHNHHARARLESHRNEW S BN KK LA
BAEM L ORARBEARESFREARRETATLE % B A% 69450 X aH & .
AR AT S B AR SRR TS R

FESES:0652. 1 MEkPRAERD: A

Preparation of nucleic acid-based multiplex targets detection
strip using polydimethylsiloxane

TANG Rui-hua'?, LIU Li-na', ZHANG Su-feng', NI Yong-hao', LI Fei’

(1. College of Bioresources Chemical and Materials Engineering, National Demonstration Center for Experi-
mental Light Chemistry Engineering Education, Shaanxi Province Key Laboratory of Papermaking Technology
and Specialty Paper, Key Laboratory of Paper Based Functional Materials of China National Light Industry,
Shaanxi University of Science &. Technology, Xi'an 710021, China; 2. School of Life Science and Technology,
The Key Laboratory of Biomedical Information Engineering of Ministry of Education, Bioinspired Engineering

and Biomechanics Center (BEBC), Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Nucleic acid detection as a good specific and high sensitivity of technology,has been
widely used for disease diagnosis,food safety testing and environment monitoring. However,
conventional technologies are expensive,complex, time-consuming and non-portable, making

it difficult to use in limited-resource setting. Paper as a low cost, biocompatibility and driving

* W#s HH5:2018-08-09
EETB P EMLRERFES T LB H (2018M633525) 3 BT BT A AR 4T H (2017JQ2015) 5 BV HH T &I
BHIFT XI55 H (181K0096) 5 BV R KAF I+ RHIFE s 5 &5 H (2017B]-35) 5 B PG RHE K 2% 40 T 13 58 90 92 390 302
TRAE D IT PR (2018QGS]02-10) 5 A=Wy B Ak 7 5 ARk B 1 TAE RS BT I H (134090002)
YEE B AR (1982 —) Lo B PG R BH A, DRI L 1+ BF 5T 07 1) - 4R 3 24 W 15 R 2%
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by capillary force,has been utilized for nucleic acid rapid platform. In clinical detection,one
sample maybe include multiplex diseases. Hence, multiplex targets nucleic acid rapid detec-
tion is very important for multiplex targets sample. Therefore,existing multiplex targets de-
tection technologies are high cost,complexity and instability. To overcome these drawbacks.,
we developed PDMS-based multiplex nucleic acid lateral flow assay (LFA),this test strip is
fabricated by writing PDMS on nitrocellulose (NC) membrane and conjugation pad using
pressure-assisted ball pen. The hydrophobic barrier is formed after freezing at room tempera-
ture. Meanwhile, HIV and HBV as the model targets have been used to verify the perform-
ance of this test strip. Various targets are used to verify the specification of HBV/HIV test
strip,it showed a high specificity. Additionally,the sensitivity of HBV and HIV is as low as
0.5nM and 0. 25 nM, respectively. This technology is simple, low cost and stability, which
has the potential for other multiplex targets LFA strip.

Key words: point-of-care testing; multiplex targets detection; paper-based microfluidic de-
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vice; molecular diagnosis; nucleic acid
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BRRAE A iR e AR W i 2 — A K
HAGF S RS AE Y A P B AR AR AR
HoR P EMEVE T, CRHE N BRI 1 T80 12
W B 4 A G T R B B A A R H R
B9 R e kB R 3 2 4R R A Bk =
(PCROHEA | J2 i 22t PCR AR A AF 47 18 B A
S0 H X S H R T Ll B RN BT S
5 R B A AL AR A BB 58 B » AEFE LA B 5% L FERT 452
VB 2% FIAS A #5 S5k 5, )E DL 2 TR 32 FR A
DX PR 55 A6 ) fy B S A4S I Hp . BRI I A R bR 1)
TR A I 4 R B A H 2

YCAE R HH AR S v b A RT UL B AL R B AR
G B B4 A W A 2 P g P B AR ) T AR
AT BN B AR A O TR AR R
ARG ) 7 A S PR A S G 3 e e 7 (CHTV)
LR AR 4R 01 | 2 R 9890 3 (HBV) & R K
TR 2R FvD 1] 1C B A R R 4R A ) 4 (H e 28
AL B — H AR 0 R I T I AR A ) Hp A A ] —
Py REAS 2305 Je Z2 95 s » 5 2 R A T 22 R B A T A
e Bz g5 R, Nk, WEIT K Z Bin Y% IR K
4K,

H A, A U il 2 M att 2 His W% m ks
3 A #]4n, Takahashi D84 78 — AR 48 &
R 2 5K 2645 8] T 2 AR L4t/ DNA 4=
W% AS, AT R B RS I T Y J AR R A
Wt A ARG D 28 1) B A7 31 3R 4R 2% K B 1) IR
Tabeling TR F Henry PR 812 43 51| R HI W5 85 4T
ENHLKE 5 4T ERFE 4R 8 i K BB L il & 15 31 T 4%
FIBIERGEE RNANYH DNA £ HARYIAG I A4 9
FEJRER T H 2 A o R TR B A AT EN AL
PR 2 )2 AT S AE — ' A e 58 ks D L A7 75 il
A B BRAE S e S ERA. Dy Ah B A2 BIR S

I

M) 5 S50 4 0 I 7K XU IR AN R TR L A 9 —
T o) B B A AV B 45 1 TR B R T £ A2 B A 1) 22
H AR 1% B ARG I 48 HLoAT B .

RREHARBR T L T —MEF T
Tl B A B BR B ROR  ADR I R S 4 R T AR 4R
AR T 38 2 n B A 3 F 2R KT I O X
N S [ S 1R SR N N (1 N & (=T A
B F BUHIE 5T SR A 5T LR FH 7 il B i) R 2R 2
AR B B IR R A b (PDMS) 45 5 A il R £F
RPN Ak m, =R E k5 PDMS 748 -
B i 7K £, il 55 15 B 8 R 2 H A A il 3l 48, X
HBV F1 HIV % & B b5 9 2547800, 52560 45 845 A
HBV/HIV # 2 48 B A = 5 5 k. HBV M
HIV B8 R 43518 0.5 nM i1 0. 25 nM. I3 A
il £ 1 22 AR A% R ARG I3 46 5L AT 5 1 7 B i AS
AR B 5, v T H B 22 B bR A I 3 48 1Y) il 2%
i,

1 MB5FE

1.1 ##

FIMEAEEH (BSA) ., # R ik 22 v i (PBS)
I+ b LG R 0 (SDS) L I [ 3£ | MP A A ; i
#i& 20, Tris (2-carboxyethyl)-phosphine (TCEP) ,
R H LR E RS (PDMS) FIEEE 2 M2, 1 [ £ E
Sigma-Aldrich A F]; @4 R, W H 2 v Mk A7 15 1R
=R SR W A R R A 2E R A B A D 20
X SSC 22 ik, W B 35 [ Invitrogen 2\ ) ; 46 &%
L/ HBV Al HIV X BB EE il 08 8 B R I 45
B B EERG AR Y TRA A A . AR &
Bh T ML K R R £F 4E OB (Millipore
HFB18002,USA) .45 & A 3, ¥y B i
AN— B AR BRA R AW A 1 e 2
345 53 i 4.
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1.2 B 55 693t

AWESE T A HIV &R ¥ 517 f HBV %
JEA R YE S % SCEk A . AR Ak A T
http://www. ncbi. nlm. nih. gov/nucleotide #% &2
BAERE , 3 JH Primer Premier 5. 0 4 % i1+ 58 i
(PE4H)FF L2 D).
1.3 AREHHE

13 nm FLAE Y B AR 4 J0RE 2 I A7 462 R A 3
Jer G 4 TR P ik ) A T s LA G R 2 R SRR 9 .
T B = 0[RS B R0 v B 45 VR 0 T R L, A
Tk T 4. o (B IS 0 O R0 B A B AR B R B
B A ) 17 71 & ot = L2 D 8 ol A R
R IR A AR . R K 100 mL ddHL O i
A BB #E TP 2= s i s 2 5 . B )
il A 4.5 mL 1% FFEBREN: 3 min J5 M A
1.2 mL 0.825% S 4R ; X >3 B v i 14 1) Bl
SHNIR B ORI AR RO, REE LA, R
N 30 min J& o B il 5 G5 1 13 nm IR 4 5 A
50 mLE LA, ERRERH.
1.4 Hke 5 BRIRA 69154

(DR M ERET A - B 58, 43 31 A 20 pLL F
25 1. 500 mM 1Y B BR VA WK (pH 4. 76) .4 pL F
5 ¢ 10 mM TCEP, 100 pL #1126 xI. ddH, O %
HIV #6008 £ f1 HBV 0 36 &1 A, il HIV M
HBV £ il #4851 9 2 BE 3R 5 100 oML IR 1 h
5 B 124 pL 0 HIV KRS AT 156 #L B9 HBV
KR e A A 20 mL 1454719 13 nm B9
KA W, SRR 16 h 5,205 A 219. 8 pL
1221 pL 1% SDS i H AWK EHR 0.01%.1 h 5.
rBIAE HIV R HBV %W 9 im A 1. 785 mL Al
1.772 mL 2 M NaCl # i H AWk B 160 mM.
FIR N 24 hJF S BUARIC A K & W14 000 g
B0 20 min, 3¢ LA, B 52 vh vl B TN AE
AU b BT SR AT A

(2) HIV X BE B 5 R0 2R 6 51 B9 18 M . i A
57.6 pL 2 mg/ml MHEE SE AR (JH PBS % fi#) A
10 L PBS #] 7. 56 nM Xf &4, = 1 h,
A 7.6 plL JoK S LAWK EE Sy 100 oM A
55 L 2 mg/ml B4 %5 3% F R (1 PBS % i) A0
9.7 pL PBS 2| 7. 2 nM i RIS, IR M1 h,
A 7.3 pl TooK SR AW BEE g 100 M.

(3)HBV Xf B8 45 £ R4l 3588 B 0 & 45 . in A

32 L 2 mg/mL 1Y%k % L M2 (H PBS % i) fl
5.7 pL PBS %] 4. 2 nM X} BEEREF IR T h,
BNA 4. 26 pL JeoK SRR 29 B2 100 M il
A 27.5 plL 2 mg/ml W9 8E % % M % (FH PBS % ff)
1 4.83 xL PBS | 3.6 nM i JIREF b % 5
1 hy WA 3.7 pll oK SR FLLH B 100 M.

(4) BARY 1 % < FH 4 X SSC % WA it B b
WA 2R B A 10 ML i FH ) AR 4 52 56 r 75 2647
i .
1.5 K& &

AT RE S AR 25 A AR RS IR 4T 4 R K
%I AR 2 A

(DWFERE (15 mm X7 mm X 0.8 mm) .45
A (10 mm X7 mm X 0.2 mm) . k48R4 4k & R
(20 mm X7 mm X 0. 01 mm) FUK4E (25 mm X
7 mmX0. 668 mm) ¥ BT B A E & 2 mm
FEMEAE T AR (60 mm X7 mm X 0.2 mm) .

(2) 7 35 PIACK PRI AL 7 mm 58 1Y 348

(3) FH T 71 4 By 19 2R %6 6 PDMS 5 5 75 i 1
LR HE RN a] A K B B 2k

(OB W ¥ HIV 1 HBV (% R H (C
SO A FAREE CT 2D T I T4 BR 2F 4 & i b A
OB HIV A HBV 44K 4 3% Jin T 45 & #
.37 CHET 2 h T AR,
1.6 X445t Al

(D)5 H R X 4l my A I < 4353 F 100 nM
1 HBV HIV BT 29 3 (HCV) | @il 3 il 1 5K
B (Vibrio parahaemolyticus) \ZEH4FE (Listeria
monocytogenes)  KIFFHE (Escherichia coli) 4
O BRI (Staphylococcus aureus) U T R H
(Salmonella typhimurium) FE X BAE RN H x
Py HEAT R L B E HBV BRI 40 F HIV B R i
4RI k.

(2) Z H b W A% 12 A D 328 48 09 A D« 43 1) HH
50 nMIt) HBV Hl HIV IR & % W . 79 B 2 9% 55
(HCV) . B I 3R & (Vibrio parahaemolytic-
us) AW B (Listeria monocytogenes) KT
W (Escherichia coli) 4 ¥ (0% % BR i (Staphylo-
coccus aureus) YT TIR B (Salmonella typhimuri-
wm ) F RS BN H AR Py A7 4 D L 34k 22 H AR
TR A I 408 1Y) o e

x1 ZBRERFI

B

FH1(5"-3")

HCV Target

Staphylococcus aureus 16SrRNA
Escherichia coli eae
Listeria monocytogenes iap
Vibrio parahaemolyticus toxR

Salmonella typhimurium fimA

GGTCATGAGCGGCGAGGCGCCCTCCGCCGAGGACCTGGT
ACCGCGAGGTCAAGCAAATCCCATAAA
GATAGTTCATTACGTAGCCAGGGCGGCCAGATTCAGCATAGCGG
TAATAATGCTGTTATCAACACCAGCGCCAGTACGGACGTTTAG
TTTTATTGCGCACCTTAGGTTCCTAAGTGTCGTCTTCG
GGCAGATAACACCAACACTAATTTGCTGGCGGTCTCCTCTGCGGAC
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R ARG T PDMS Sl 2 B AR W A% B A M 40K ) F 5 + 59 -

1.7 3R R B AR m

(L) 3 H W W % # il 40 n9 & . 53 51
100 nM .50 nM. 25 nM., 10 nM.5 nM. 2. 5 nM,
1 nM.0.5 nM.,0. 25 nM,0. 1 nM 1 0. 05 nM A[d]
W BE R HBV H HIV 453805 51 1 B A 0
H AR W% B X 4R B 22 5 B A A% 1R a4 ) e i R
JE.

(2)Z B An W % e X 4t i & 0. B 100 nM,
50 nM., 25 nM, 10 nM.5 nM, 2. 5 nM,1 nM,
0.5 nM.0. 25 nM,0. 1 nM,0. 05 nM [ HBV FI
HIV 85 ¥ BOF B P X6 B3 1 A6 22 B A A% R 1k
4% W € 22 H bR Az R 1 AR A T R AR
1.8 #IEHH

AT T g A R, R I 2 SR A e
HAr MR OIPP6. 0 3K, ir A S5 00 45 SR #
Mean= SD.

2 HR5ITE

2.1 % B A4 A K 4% 60 % 3
J T v RN T AE Th AR B A8 AR B B L
YER AT E Sl ba, KR &K T —F T
PDMS ()£ H s ¥ 48, & 1 iR,
AR A L R 1o R R E
HBI R 2R PDMS 5 TiR40 5 NC 45 5

HER AL, FE R T BE R L — B B K4, B R
TR B bR i W X5 o bR . 2 S R A Y
HBV F1l HIV 44K FUk: % B8 28 (CO) RIS I 28 (T)
A3 W TN AE 45 A 3R NC AR B 7 8, 37 CHET
= H.

R I AR A 1 (b)) B s O HBV R HIV IR
A H AR TR S b AT A 38 e
P S5 5 5 P B B . A% R X AT A A I e
e R AR 56 T I X D ) A A T B, H A ) A
1) R i 4 53] 5 400 K 4 2% T 19 RS N T R il AR R
G55 TE R = B YA S5 A8 e R T 26 Ak 1, K 4 SR THT
o 0 PR 55 % BEAR BT 45 G A8 0 R Ab . AR
il B o AR v R T R Al B (B 2R 2B 8 S R R
S HITE S8 ORAS 2 0,000 2 J5T0) - A0 T 47 s 4T
EQHLCHLAR 25 2.5 J5J0) » KK BEAR T il £ 5 A
PDMS S ik 40 2k 19 7 =X 5 FE 45 G 3 NC K
M, HAF 2 1R, JOF Lolk i il B A RN
By BT SR A AR B e 2 B AR i AR R
AR Z A HBR Y, K £ 5 BOR 52 NC K B Y
FRL ] 7T R B S s T 1) 2% 22 A R I 42 s PDMIS i
[ J5 AN A2k BE AR Ak Y 52 ) B K 2R AR E AN AR T
B ASHIE 5 T i 45 1) 22 H A P A i 3 40 B A AR AR
i ERAE TR RN AR E WP A5, AT AT T A 2 H AR
G I N

5 :
JE A S

®E .

1K 7K 4% £

B 2T 4 2 ‘
‘ PDMS/
LA
B ]

@ ELE gk 4

ViREEPS

il

(o) BRAGH] B (b) ik 4E A W i 2
A1l %A#mpenKarEh

2.2 3 — B AR
e BrAG I o, T HBV i HIV & B A6 T
28 2 B A AL Y PR 0 T 3. RL . AR 5T

i T 100 nM B HBV.HIV.,HCV . &% If 44 5%
WO E KT S WO ARRE IR
T A& R 50 R0 B P o BB A N RR R 9 43 A T T
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HBV 1 HIV 5. H R 048, 43 51 56 HE HBV (45 2%
W 2 Frs) 1 HIV R R 40 00 R 5 (45 5 n &
3.

ME 2 Ca) WA B, m R EE R T H T
HBV # B 40k 0 i . A B A9 0 HBV /9K
YRR DN 25 5 2 BHPE e B bR A DU 45 1 2 9T
) B 38 3k P 2 (b R B s i 4 SR 5, U H AR
HBV 3 40K B2 {8 B 5 i At T 48 B Ax 19 K
1B, 150 BH P 4 J50 % A6 0 25 SRS 7 A B2 ) IE B
HBV %82 3 40 0 46 i B A e B e S5 1k

B 3 Ca) WL B w8 e 2 1) T 49 i T HIV
e iR UK M B, B H AR HIV 3 40K
SEARL S HPE L E B AR RIS SR B o B R
WAL 3 (b)) WK B B2 RS, B Hir Y
HIV 40K (A B = 1 Al 3 B bR i K
{E - 8 BH T e 4 J50 % A 0 245 SRS 7 A 52 ), iE B
HIV A% 3 40 A I LA s B o 5

HBV

' 21 3 4 5 6 71 8 9
T ooodo o od e

T

}

(a) HBV i 4045 5 Ao P 3 4K It G 45 21

0.3

0.2F

MK EEAE

0.1F

O 1 1 1 1
1 2 3 4 5 6 7 8 9
H ¥x 4

(b) HBV IR Uy 5 4G 0 3 40 i B2 7 45 2R
B2 HBV 2—BAHRKHFFEEN (1-
HBV;2-HIV;3-HCV;4-81 5 IR 8 ;5-F M4 &
6-XMAFR;7T-2XERHKA SV ITREA;-M
P ST AR

HIV

1| 2 8 4 B 6 |7 8] P

Ch.. ®©®©©® 905 g o

() HIV iR 4057 5 A T 4K i (25

0.3

0.2

H b9
(b) HIV i 40 R 57 P 0 3 4 K B 5 ik 25 SR
B3 HIV £ — B AR E4FF e (1-HIV;
2-HCV;3-HBV;4-8l % IR B ;5-F M4 B :6- K
A2 ER HHB 8T ITRE ;9P Mt
)

R T PEM B — H bR i A R R R L A
X A 100 nM. 50 nM. 25 nM, 10 nM. 5 nM.
2.5nM.1 nM, 0. 5 nM, 0. 25 nM, 0. 1 nM,
0.05 nMA Rk BE B HBV F1 HIV #E 24 F 9 He %F
W% HBV Al HIV A% R il 40 HE 17 4 I, &5
N 4 FE S5 R,

HBV
1 234 56 7 89101112

ce & & & © ® v 0o ¥ v
T

(a) HBV {48 R S A6 Il 48 (2 (0 45
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0.3

0.2

TR JEA]

0.1F

1 23 4 5 6 7 8 9 10 11 12
H it

(b)Y HBV i 4% 5 S s 0 1 4006 J8E 2 b 45 2R
A4 HBV % —BAFR4K%KZIHEKN (1-100
nM; 2-50 nM; 3-25 nM; 4-10 nM; 5-5 nM; 6-2. 5
nM;7-1 nM;8-0. 5 nM;9-0. 25 nM;10-0. 1 nM;11-
0.05 nM;12-1A & 2F B8)

MIEN 4 () @45 50T LI ) HBV 48 4%
ARSI FR > 0.5 oM, & i 0 A 45 2R A0 4 (b) , WA
Pl rhmT DUULEE 31 G R (1 Bl R ot ViR B2 14 [ IR 5%
W AT s W), DA TET 5 Ca) i (45 SR AT LU 3] HIV
AL AIARIER A 0. 25 nM. E AT g e an &l 5
(b s HER B2 A Bt 6 R ot v 38 1) 3 A1 0 7 P I

HIV
1 2 345 67 8 9101112

i T VS ee0e s

}

(a) HIV iR 48 S AP AG I iU 4K 2 (2. 45

TS ) (%)

0.3

0.2

K 0.1 II |
0

1 2 3 4 5 6 7 8 9 10 11 12
H ¥54
(b) HIV 3 4% 7 S0t Ao 0 0 40 K B2 7 £ 45 2R
B/5 HIV £ — B A4 XKIHEEN (1-100
nM; 2-50 nM; 3-25 nM; 4-10 nM; 5-5 nM; 6-2. 5
nM;7-1 nM;8-0.5 nM;9-0. 25 nM;10-0. 1 nM;11-
0.05 nM;12-FA M 25 B)

B

2.3 % BAFHE Rl

TE S AIE 15— H b P 3l 2R 5 M R R
BLqli b O T R B AR A S BT ) 4 1 22 H bR
R B AG IR ARk R L )5 22 T4 Hh L A A 53 40 1) 36 E

TZH bk 4R 0 R B v R R Bk B S,
100 n MK HBV fi1 HIV IR G FEA, T3 H 59
(HCV RIS i 90 B L 2 357 4 T L K A 1 4 3%
A ERE VP 1T T AR X BRI T £ H Ap
WIAZ TR AS D 46 1 4 57 1, L SR &l 6 i, A
Kl 6(a) tha] LIOEEE] HBV Fl HIV 184 FE A 1 46
D25 SR 52 M L T P % G D 25 SR 35 0 B
HoE B A5 R E 6(h) Bk J 5 (0 245 B A — 3

HOR AN [F ¥R B 9 HBY L HIV RS H 5
Yixt 2 B bR IR IR AT AR AT TR, 2
mE 7 . NE 7o /Y s B ES  7E 2 Hr
B4t HBV (Z2) i SRR M B ) 0. 5 nM,
HIVCED P S AR A I BR 2] 0. 25 nM; WK 7(b)
W22 3 (4 K B AE 5 25 A — B0 DL 12
b2 B AR AR 5 5 B AR 40 K 25 R
CRE SR R R 38— B0, axX B I A 52 1l & 1 2
s 40 A% 1 G 00 20 A U0 T

1] P2l 314 |59 (6] & &

C oo g9 00 PV go o0 o0
T

o

() HBV 1 HIV R A H b5 9t 405 5Pk 46 ) . (0 45 51
0.3

B v I Hv

0.2F

X o1}

0! 2 3 4 5 6 7 8
H b5 4
(b)HBV #1 HIV IR A B bR 48R S5 P A K B 5 ht 5
B 6 % BARMRLSAHFFmAEN (1-HBV 4 HIV;
2-HCV ;3-8 e JK 5 4-F B 45 H :5- K B AF 1 5 6-
EHEHNHRA;T- DV INTRA SRR, £R0
H.HBV(A);HIV(E))

1 2 3 4 o8 Ko i 8 ON JOi puly 2

Ce0 00 00 90 00 %0 %0 0y v g 00 o0

b4

() HBV 1 HIV R A H A5 91048 7 ek £ ) . (045 5
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EmHBY [ HIV
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H b5 4

(b) HBV #1 HIV R4 H A5 418 4% 7 01 A I K e 5 A2t 45 5
B 7 %BARHKKZHELED (1-100 nM;2-50
nM; 3-25 nM; 4-10 nM; 5-5 nM; 6-2. 5 nM; 7-1
nM;8-0. 5 nM; 9-0. 25 nM; 10-0. 1 nM; 11-0. 05
nM; 12-F # 5t B, 4 R . HBV ( £); HIV
E))

A5 F R %6 B i) [ 2K 28 £ R K% PDMS
W5 TR AR 1 45 A ORI R 21 4 R P s /K
2, T 28 T 2 B bn A% 5 46 003X 4. 3 5 55 56
BSAF 6 22 H AR 9 8% R i 4R T DA RE S 52 B0 A0 TR B ARG
N HBV F1 HIV B ERAEA. 1% 07 1 A I B L #4F
{7 B FLAR R L o 22 H A g A 0 3 40K 1 B 5 4 A A%
T B
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Topomer CoMFA and molecular docking of S-DABO
reverse transcriptase inhibitors

TONG Jian-bo, WANG Yang, LEI Shan, QIN Shang-shang

(College of Chemistry and Chemical Engineering, Shaanxi Key Laboratory of Chemical Additives for Industry,
Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Topomer CoMFA was used to build a three-dimensional quantitative structure-ac-
tivity relationship(3D-QSAR) model for 21 6-napthylmethyl substituted S-DABO analogues
in this paper,with key parameters as follows: N=23,¢° =0. 659, =0. 917, F=44, 418, SEE
=0.222,¢%en =0. 45, rher = 0. 22, respectively. The result showed that this model had a good
stability and a predictive ability. Topomer search was employed to select R group in ZINC
molecular database; as a result,a total of 8 new compounds with better activity than tem-
plate molecules were designed. Then, we explored that interaction mode between the new
compounds and the HIV-1 reverse transcriptase acceptor using Surflex-dock. The results
suggest that the new compounds obviously with LYS101,LYS103, TYR318 sites of HIV-1
reverse transcriptase.

Key words: Topomer CoMFA; 6-napthylmethyl substituted S-DABO; 3D-QSAR; Topomer

search; Surflex-dock
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KH-570 3 PHE F R /& BB S /B2 B8
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TR, AR, FoB, FEAM, REE, LER

(1. BRVGRME K2 BV ik T BhA B 5080 %, BV 1% 7100215 2. W [ A Ryl B 43~ /) 85—
W, BEVE ZEZE 716000)

i E.AdRAABENR SR, &R BT A &b B BB B A R 8 R L& Lk (WAR-
SOLFHRT r-FRAHBRALRE = F A& )8 (KH-570) 8- F AF Uik B 3 g Bk 4% 84 %
", R AR E et S KBRS RR T A BB AT R AW o T A M kAT T R AR, SE AT
T KH-570 & xR kAL 2 b PR R L F I m A sk Bm. R AN LS5k E
B AMEER, B w(KH-570)=1.86% .4 4 % >4 109.5 nm B 5 & 3 KAKE 0. 07;
AFM B B R4 & & P4 40k & Ra A 2. 2255 8 BB K FBALE] 1. 5% . 5F B A & & 09
5 AL

KB BB ; AFERA R &AL BALRREE; KR E

FE 525 TQ630 NEFRER: A

Effect of KH-570 on properties of cationic acrylic resin/alkyd

resin hybrid emulsion

FEI Gui-giang' » ZHAO Hua-deng', LI Xiao-rui', LUO Qing-mei®,
JIA Gui-yu', WANG Hai-hua'

(1. Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology,
Xi'an 710021, China; 2. The first Oil Production Plant, Changging Oilfield Branch Company of Petro China,
Yan'an 716000, China)

Abstract: The cationic acrylate-alkyd resin nano-composite emulsion (WARSi) was prepared
by an emulsion phase conversion polymerization method. The effect of the content of the -
methacryloxypropyltrimethoxysilane (KH-570) on the properties of the emulsion and its
film was studied. Fourier transform infrared spectroscopy, particle size analysis and atomic
force microscopy were used to characterize the molecular and microscopic of the polymer.
The effects of KH-570 content on the thermal stability, water resistance and application per-
formance of the film were investigated. The results showed that the composite emulsions

were all nano-sized, when w(KH-570) =1. 86% , the minimum particle size was 109. 5 nm

x WrFs B #:2018-06-17
ES B . Pevi A RHET EAB R RIH (2017GY-154) 5 BRI 4 #0E T A S 86 BRI H (16)S011)
EHE BT PRIt (1980 —) , B VLI AR IR L 8082 , W - A R0, 1 5 O 1) A A1 43 F AL 2
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and the distribution index was as low as 0. 07. The AFM images showed that the film surface

was smooth and the roughness Ra was 2. 225. The water absorption rate of the paint film is

reduced to 1. 5% and has the highest thermal decomposition stability.

Key words:alkyd resin; acrylic resin; heterocompound; solution phase inversion polymeriza-

tion; water-based coating
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Study on preparation and optical properties of rare earth europium
modified polyurethane luminescent materials

LI Yun-tao, HAN Zhen-bin, RUAN Fang-yi, QIU Shuo

(Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology,
Xi'an 710021, China)

Abstract: With tartaric acid, phenanthroline as ligand,rare earth europium (Eu®") as central
ion, ternary complexes of terpene-tartaric acid-phenanthroline were synthesized. Using the
uncoordinated —OH of tartaric acid in the ternary complex as the active group of the polyol,
polyurethane polymer light-emitting film with a bonding type was prepared by reacting with
IPDI having active group-NCO. Ligand analysis by EDTA ligands,Fourier transform infrared
spectrometry, UV, thermogravimetric analysis, and fluorescence spectroscopy, characterize
the composition, thermal stability and luminescent properties of the ternary complexes and
the synthesized waterborne polyurethane rare earth films. The results showed that the car-
boxyl groups in tartaric acid were coordinated with hydrazine by way of bridges,and phens

mainly played the role of energy transfer. The maximum absorption of the complex is slightly

x WrFs B H#3:2018-07-11
BHEWH BHEL T = H7E S AR5 H (2017YFB0308500) ; EH K H AR =AW H (21776169)
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red-shifted compared to that of phen. Under the excitation of wavelengths of 400 nm and 401

nm,the ternary complex and the luminescent material can emit strong characteristic fluores-

cence at both 590 and 610 nm. The synthetic rare earth polymer has the characteristics of

non-toxic,odorless, high thermal stability.

Key words: rare earth; waterborne polyurethane composite material; ternary complex; hy-

droxyl radical fluorescence property; thermal stability
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MR R R e A, & R + = e B A 4, DA A R PR
5 7 - C AL 35 T R A O 22 Ju e LA, 5 S R
i = S TR P S I o B R R e )
TAROCHRL L AR BT3RS T Eu-WPU Wi,
X JT A A5 1R 9 B R A 2 0 5 4 | 9O M E AR
PEREREAT T 5.

ill}

1 SRIEER4SY

1.1 KA

A, B 2 L2 A R A R 51, 10-48
4E 11 % bk , [ 25 4 P A 2300 A PR A WD 5 W0 A R L 43
B 2t , 16 245 42 A A 2 3500 A PR A 5 S 2R B = 5=
TR . Tolk il , VI 2L TR AR AT 2, 2-
TR H IR, Tl S b B 0k 2 R A IR
Al BIE Z ool PPG. Tl & 19 22385 81k T RH%
AWRAF =M KA 1 4- R T ke, LM
TNTC K & BV TR
1.2 ME

DHG-9240A A & 28 X T 147, 1 B 3E 52
v A BRZ ] 5 43041 RV MR -G A 2 A BR A
") VERTE70 % L ip 21 A8 56 335 4%, 78 = A6 &

Bruker A &) ,KBr & ,400~4 000 cm ' ; HORT-
BA Scientific Fluormax-4P Spectrofluorometer #
PG E AL, 8 E HORTBA 2 &l ; Bruke UV-
2006 A BULEAN oy OO0 BE I, F8 [ A & 3¢ Bruker 2
] ;Diamond TG/DTA B E (TG) 4 X, % H
Perkin Elmer 28 &) ;JJ-1 Bt %5 34y b1 sh i 1 4%,
N E AL g A R R LDW-1 B H 7 7 3 5
BLLBF R AR T7 23 A A R 7l 5 NO. 203 BE IR
PRI A, b BT ZOT R A BR 5T4E 2 F.
1.3 BAMH &
1.3.1 EuCly & FEE7 W Rl

e AT R AF B S PRI 1 mmol B %Ak 5 ik
A 50 mL fBEAR R A 20 mL A HRER IR , B T K
VRGO AR PR VA R 6 O T T O
W], 21878 Lok s IR . | & 90 b TS 45 1k
[ RSNl N S L DA DN S RN
(EuCly + 6H,0). /il 20 mL Y 95 % JCK . B3 i -
il 75 175 W 1) S A B & I T
1.3.2  #-I A R4 IE % W& 0 i &

FRMEAE « AR « FIEDMh=1:3: 2
BYEE R HE T, AR 3 mmol i A R T 30 mL &
BErh, FREL 1 mmol 1948 3E % RAE T 30 mL &%
Hh o EuCly (9 B3O A = FVBE R L A K
WP TR E 70 °C CFERFER R AT 20 K
A1 TR AR AR 2 bk £ Tt v VT 0 22 5 0 e 3 it AR
FEHITE 10 min. FMEH S5, H 0.1 mol « L' Y
NaOH I T H pHA~7, 4 K& 1 5 6 U05E ™
He RS I PE R R 5 h B R R ERE S h 5 .
g I CWE K VR UUTE 2 A B I K KU
YA 50 °C 148 ok T 2 00 L, 75 2 AR
Ry =i aw .
1.3.3 M-S 1/ R AT & oy 7 ROt EH(PU-
complex) f{) &

TR 1 R 20U e PPG A = H B
H, TR 2 80 °C A — & 5 1Y S 10 2 B — 5 SR
Fig (IPDD , %% 3 8 % 200 rpm, AR BEFE 1 h. FREL
0.3 gAY 1.2 g ) DMPA(Z 3 H LN
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i) R A WFES T8 FRHEL 1. 20 ¢ 19 BDO(1,4-T
T R B I A e 4k 2k O TR A
F YA LA L IR IR E 50 °C L IR TR
HWZE 500 rpm, A 0. 45 g B = 2 B, 15 18 i £
10 min. FFIR 2 30 “C. A 0. 625 g WK A BEM
75.6 g MYZEMEAK  PRFRE B, SRIR B HE 1 b 15 W
+- /TR E W & 47 F KA B (PU-complex) LK.
1.3.4 RGO 0 il 5

JFH I A 5 OGS B FLIR L S 51 R PRAE R VU R S
M b AEER T ARBRE 2 h 2302 3R
TS 30 °C RS XTRAE T4 L v 1S B AT 45 3
157 R TG R
1.4 RAEB MK Tr ik
1.4.1 NCO %81y 2

SR ZIE TR ik AT I R 3 R
NCO 1% & i E 13508
(V, — V) X C X 42

1 000 m

D V- 8 25 ERE I T FE 3h R A HE 7
WA, mL ;s Vo -3 2 A B AR R R b o 7 TR
FARFL , mL s C-58 R b M V8 W A9 ¥R JE . mol « L715
W-NCO H:H (1 BE /R Bt . g + mol ' 5 m-FF i 1 it
it.e
1.4.2  ZAMNGRE b

K H Spectrum 22000 % {# B - 27 4p 5% 35 48,
FHVSRACER R, XA b 47 003843 At
1.4.3 TG 5#r

FH TG Q500 B A H 43 #r A3, 43 B A it 15 1)
it FAPERE. B 15 mg PYFE ML, ZE A SR T . FHR
BN 10,0 °C/min, FHREF S 25 C~500 C.
1.4.4 JTEAHE

¥ M Carlo Erball06 % 50 & 0 #7440 A e
a9 CCH.N & &, M L8 7% &K EDTA

Wico = % 100 % (@)

AR EN,
1.4.5  WAKRF N E

FREUS & W I 7E 228 Tk Pz i 12
h e K B MY FH 8 4R 4 2 R K ), R W,
KR AR (2T E

n&m$<%>=ﬁ%§ﬂlx1m%; 2
1

1.4.6 &1 Be

R 1 285 375 0 L% 00 5 R0 114 325 7K PR
1.4.7  Tf K PERE M

AR GB/T-1733-1993 k47 A5 it 7K 24 ) 3.
1.4.8  BEAHUAPE AE DU X

F LDW-1 B e 77 7738 58 HL , 0 H: 7 e 53
FIWT LR, B E R A 5 mm/min.

2 #FRE5ITiE

2.1 M L/ R B 8 B G

Ao 8 FH Y A7 PR A AR FE 2 kA D s b AR,
B = JoR A W FURTE A TR RS 5 R RS
NLIURE, R/ R 2. 2- RPN RIEAEN
TG I R B L A T R b B A T
(14 5 U = 20 1 SO ARk PR B 2 AT 1 BT
.

NCO
TH\
+ i3
HOf~C—C {-OH
HC CH H
H,C CH,NCO "
NCO NCO
CH .
H;CQCH‘ | u ”‘CQL”A
HC 'CHNCOO=— CH=——C = OOCNHC CH,
B
¢ I
1 OH [ N
v o
OH+C-C=0 Eu3\*
OH-C-C=, N
HO~~0H H§=e / |
OH =
BDO 3
> | -
BH .
H;C, DHNDOO C —— C—00DHNHD, CH,
HC CH; e cHy

CH;

NHCOO H
OOCHN——C CH, g
’ Nco NCo

CHOT HC CHy
HO=C C—OH .
iy e o
L 00

- \ N-Icoo—v\/VV\I\/\OOCl_’N_CH2 CH,
Bt
=N 'N=
\ /
NH;NH,
-
R0
H p -
HC, DHNDOO—C —Tooyrwﬂa CH,
. CH " CH;
H,C 3
NHCOO, .
OOCHN~ ¢y}, cHy NHCONH, AHCONE
CHT  nC CH
HO-C C-OH
W CH.
feXe) . " HC ?
- \ NHCOO ~ VWA, \/\OOCI_,N_CI,,2 CH,
3+
Eu
/0
=N N=
Q0
WA ] * HC CH *

B 1 24/ RE B & RIEK
2.2 LFE IR E
EYWHK CCHON &8 KHT Carlo Er-
ball06 BIICER 7 AT A AT 70 &, 5 R WK 1
N NFR T I B A5 AT DL AHE L SR A e
HEAMMASG. WM LESYRA RN Eu(HL),
(phen).

x1 BRAVMHTESH

Eu(H;L)3(phen) Eu C H N
SEFRAE/ % 21.01  35.64  3.07 3.78
e fH/ % 18.99  35.98  3.25 3.97
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2.3 LRI R E S AT

G390 % 5 e R /R AR RO R AR
1T IR 5. 1 5 76 = oy F M oRHEAT FT-IR
FAE L HZE R 2 s, B AR C=0 #
{14 {8 455 915 Zh R S04 437 T 1 724 em SR L ZETE K
A YEBE 1 630 com 'y R R AR
(—COO—) X 1y H5 AE [ % FR 1 47 4R 3h 1% (1, =
1630 cm ' ) FXF R M4 Pk 3h g (T, =
1410 em '), H WY 58 B2 348 i, 04 58 48 K, HL7E
BEARMEASYHHB T 1124 cm By , 10
TEWEECN 474 cm AN Eu— O B 1) X FR A 45
P Bl M IS0 (T, ) 5 LA B 3R B A TR vh R ik 2
DI 2CBE A1 T8 ES B G5 48 10 1 TR o 1 o RR AR IR
HZH5EAG RN UM 8T 15 RILEIE B

.

a-- &

b--Hi/ SR B G 4 T # R

K
|/

Transmittance/ %

4000 ‘ 30|00 . 2000 l 10100 l 0
5/ cm’
B2 RABIEESVHE/ RAELES
A eg FT-IR ki

TER A AE R 5 FL AR B 40 FE 2wk R A
I 2y W WS VA AE TR O L L & W 0 B TR [ AR
R AT 0 A 30, C= N B % BR il 45 3% 50 18 i i
(Yeonx)H 1592 em "2L#8 5] 1 560 em ', C—H
() TRT A0S 41 2 W0 () W Fl 854 cm ' A
738 em 'L RS F] 850 em ' T 730 em T, FHH
AT WS F A EIE WSS TR A 7R
LLAME R A 1.3 324 cm Ak Y T 0 S A i b
N—H {45 = 2h W e 5 1 525 em ™' Kb Y e J2&
N—HE LR S WU g 5 il DL B RRAE R W] T R4
i rr 22 35 FH R TR B A A L AR 2 256 em IR
B4 A 1B — NCO (1) 57 AF 02 Y i , 36 B -1
A R-ABIE Mk = Jo i LA W b i R 3 5 R R
i S (EURR iR (TPDD S A S 58 4>, HAEL 724 cm ™!

A HE BT A R A W AT, R T R R R Bk
Fe(C=O) 14 47 41 3h W , el 1 7T 30 B e 5 80190 7
YNSRI LR TREY .
2.4 CE MBS T

XF i/ AR oy TR AW AT T -1 I
ICIE I R L A AN 3 s, M R H AT L 4
AE ) B R YR S 240 nm, B BL A& Y R
B RIS 2T #% ) 262 nm . 370 nm 4l n—
n BRIT AR AR R i I R AR R G Wb & A
BRI A TR - AR AE T kS B, U A R T S R
T REY. th TAFES b N 55 ff - Eu®’
TEIC N o B, N 5 J BB = W 2= % B2 D ]
Eu’' 5 d SHIE  flRNARK oo 7R
B, LR AR, B L) By G AR SE M BE 1Y T
Y. ILEE SRR BRI AG s F 2 E e R AR
£, HIERC G 9, AR AE 2 ok 5 4 - 8 7 Z 1) 9 g
AL R F

/262 —a--4/ &G w5 AR
< —b-Hi=TREN

Absorbance/(a.u.)

240 260 280 300 320 340

Wavelength/nm
B3 #tgBebhiesh/ RAEE ST
E M K SRR

2.5 HREHEEHE SN

B4 8- A R-AFIED = o L&Y
FVER /58 2 = 47+ ARHE AR T 1Y F i
28 THE R 10 °C/min, M52 B9 6 3G B2 A
20 C#H] 600 “C. I 4 WAL, 75 TG £k L, W4
WA T LR NA 3 A BMEESR
Br o Hp s — DN REE B AR LMK, RERN
9.25% LA WTE 223 °C FFUA 40, 480 °C 43 il 5¢
4 R TERON 68.12% (BB N 68. 95 %) . i K A2
S — WO AR T A R AN S AR AR E 2 bk, i — 2Dk W
T =R AR AR, LA REVZ G EA
R ARS8 PR = 4 3R AW Y o3 i T B A L =
JCHC A W AT 52 5, UL U = 2 7 R B WA 8
I 1 AR P I C S A PO A R b R R

360 380 400
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(—OH) 5 R4 (—NCO) &4 T a5 v A
MR EY S5 LAY 5T 2Z [AEH e, S
HETREY M EEES.

100
N ot/ BARE FHE
90 - T bt = LR A
N &
\\ N
80 \ \ 2
A\
2 \\ \
> 70 b\
= \ \
oD A\
5 60} \
Z A\
\
50 \
s0f N
\‘\ )
30| T
1 1 1 1 1 1
0 100 200 300 400 500 600

Temperature/°C
B4 =B RAE
BT R ES>HNA

2.6 RKHIEEIH

PR BUIE 19 6610 A IR -2K 3F % ik i & 4 A —
JE BT B L RO RHE AR AT T SO0 A  7E
AT R0 B 35 R o % R R S T 1 e B B R S
3 nm. & 5 FIE 6 205 A P RR G W0k
Ik GHis B, B 5 FE 6 ATAL iAW Eu
(H,L);phen 7£ 400 nm BN G A T, BB &
HH B PRI REAE A, BRI JE R 589 nm C D,
—"F),610 nmCD,~"F,) , A& H7E 610 nm
F18) R T 588 B S5 K 5 17T 7/ SR IR AR AL BHEE 401 nm
(AN E Tt BT 6 YRR AE A T 04, LIk
I3)E N 580 nm CDy,—>"F,),590 nm D, —~"F,),
615 nmCD,—"F,) , H# /5 & Fe i I 1 58 6 &
SR ETE 615 nm b3k B from e

X AT O AR A b AR R e
B T HE Forster BB & Bl A9 P 0 41 1
FIER HE 2 bk AR W e 58 16 5 64T o> BRAE
THESS KIFRMEERES S .S &R
RPN EOR A T, Ll R S A R R
Wk = EA T, B TR Sh A BB AT g
B B TSR P2 MR KTERMER BT
P 8 & S REGGR [ JEAS I, DT 2 S 4 56 8 1 1Y)
FRAE 9 .

Be A5 0 7K PR 3R g & 6 MR & S 5 D
B R SHEIE R SEA — 3 B ERRITE 610 nm CD,
—TF b K S . X BB R TR A 45T
A, HRE A AR T RE ik Az 1A, il AR SE —
WRSABRG L = ESHRBE KRS >T)

PRG54 B T B POE PR RE. POLIE 1948
FWT B R TE A W 0 SR A R S i A R B
O R BE B ERE i H et B A BEA % 3
1 5 2 T S

i/ RANE ST H
///\ b4 = LB 44

E |
5 =T
= 400nm /,/ ]
= i
Yo
| \
g | \
£ RN
= / \ \\
/ﬁ;/ \ b |
i \ \
/S =N
I NN

280 300 320 340 360 380 400 420 440 460

Wavelength/nm

B 5 44-i8 G B-AR3E B kB oM e
) T RS & T MR R g

615nﬂ;\ —a--Hi B R TR R
) —bHE T ARG
a
m(mm‘wl‘ \
— I
3 Il
& I
~ ‘ ‘\
> I
::: 590nm \‘ H
g h\ I
2 NI
c 589nn¢ n I ‘l?
= 578nm ]\\\\ “ / \
VAR
== . . W
L 1 n 1 n 1 L 1 L
450 500 550 600 650 700

Wavelength/nm

B 6 4-i8 G B-AF3E T ok e o4 Ao

/TR R B & o T A AL 6 R A R
2.7 WE/RREE G 5T MA R 6 &K A
Fa 77 S A AR

By / B E R 15 1 1 R Rk TR Y it KA M e

D5 SRR 2 VERE A 2R 40 0 5k 2.3 3 R,

x2 WHIBESYXESEERK

R MR R I
- Wk AR T K S BRI
/% /% /(mg =+ (10 cm + 24 1)
R 0.83 4.22 341. 2
i/ R AT . .
BB 1.32 5.18 393.5

128 2 AT LA K M 38 R0 A W K R L Tt K
fiff R 3 K IRME LA R /R R R KOG MR
10 45 30T M BB AIC. WK 4 8 1 A < (D) 43 - I TR
BRI — COOH 5 Hi 48 F 7= A i o, i
T SE K L — O — 3 /b Wb T MUK 4 1
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A S s (O RAEW T — O— WWE RN, 247> 1
H—O— B, 7> THEA Sy iz gl oy 7 A 2R
IKEE By 5K He fid s W b R 2R K B JSCBC Az, 7T LA
R — O — B3z 3l , B 1k FKOIE Bl U8 . DT 8 e
I3 T WK A TAR

®3 BIRSUMRRERNF

4 BE B9 =2 i
e iz A 3 JiE Wi 2K
L /MPa /%
R 13.04 456.12
ffiiii 22. 86 330. 62
(G

o1 3 AT LUA H B M - 2R e i o B
Y 2R 2 R ML 114 7 1 568 J3E 396 W 2R 1 IR AL X
S PN S i /5 G R AR R S A BT A TR AR
B B A 21 B v A D B L R T R T R A A
i B 8 o 2 T R BT IRE A A7 A 5 RE 9 by 22 A
KR AR

3 AFig

(1) DU A7 TR 1408 3 W5 0k Sy e 4K L 8 B 1 0 B
PE B 1 F T BE 2 RGBT £ R4 HE B ik = o
e 9 B A1 IR P B R k2 LI Ik 07 U5 B & A
P37 o A AE 2 Bk 5 A 1 2 [ B R A e
TEFR L BT A WA AR A B FAEE SE M AN S M RE.

(AR T BE & Y i & B i b T 1 R P
AARSINEAL — OH K¢ AE  ZIuls fpAk, [J AR
SRR G 5 Sl 2 TR U T B N A A T
RS B TR A Y RO R
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— 3 £ 7 B S TR B 0 ) 2 5 B R 5

ZRR, X 5, REME, ¥R

(BRPERME K% BRPE A R0 LB sl SE 8%, BRI P54 710021

W OE.aME4S SR (PHMS)  2H A = CA R (VTES) vl & T #ih (VSO) 4 &
38 1w A R A B RO ALAE 3R MK (SE) 5 AR 3 — & 41 43 3 MK 8 1K (SEG) , ¥ 2 5L
Rk B M AR 5L iR (SEE) 3H4F A & @ 4545 7 &, & J2 9 A3 3 A Bt (PMSQ) ) 7% 7 & &) A% fiohy
(CPMSQ). A A4F 2ot 24 ( FT-IR) Aodashi w4t ( SEM ) $ 3 =L MfBRitiT &
AEL IR T AR T EHMT SE Z £ REW P AL ERR % IR F x5 CPMSQ & # & 09 %
AR A% VIES AZ % 8% . PHMS ¥ AR 424 0. 18 % 8F, 4 #7649 i& 9 7 14 B 4k SE
FEERE, LY LA S VSO 5F 24 3 000 B 13 5] 69 B MK R 698 RO R B I, &
BiAEd K ZABEA 110 'C,m(SEE) + m(PMSQ) =1 : 10 & ,CPMSQ & Atk 5% # iF #

B
KR A AR, RESAH; OF; B RE
RESZESTS195.2; TQ324.271 TEARER. A

Study on preparation and properties of an elastomer coated

sliding silicon micropowder

AN Qiu-feng, LIU Qian, WANG Xiao-ge, LUO Yun

(Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology,
Xi'an 710021, China)

Abstract: Transparent organosilicon elastomers (SE) are prepared by addition of silicon hy-
drogen in side chain hydrogen containing silicone oil (PHMS) , vinyl triethoxy silane (VTES)
and vinyl silicone oil (VSO). Then the elastomer gel (SEG) was further prepared,and it was
emulsified into elastomer emulsion (SEE) and coated with polymethylsilsesquioxane
(PMSQ) as a surface modifier to produce smooth silicon micro powder (CPMSQ). The
structure and morphology of the products were characterized by Fourier transform infrared
(FT-IR) and scanning electron microscopy (SEM). The effects of synthetic conditions on the
yield and state of SE and the effect of different factors on the smoothness of CPMSQ were al-
so discussed. The results show that when the amount of VTES is 8% and the content of sili-
con hydrogen in PHMS is 0. 18% ,the SE yield of the transparent elastic solid is higher,and

the smoothness of the elastomer powder is the best when the VSO molecular weight of the

x W Fs B #9:2018-06-21
EEWMB P AR TR S Z 000 TR 5 H  2015KTCL01-14)
TEHE BT LAINCL965—) 2, BEVE I HE N, #8082 , 14 B9 1)« D) Al 3R ek 400 1) ol 46 L IO P B G 6 i 98
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vinyl silicone oil is 3 000;In addition,when the setting temperature is 110 ‘C and m(SEE) :
m(PMSQ)=1 : 10 in the coating process,the CPMSQ has excellent smoothness.

Key words: silicone elastomer; surface modification; coating; smooth degree

0 3l

5 LA ik A (PMISQ) A, 1Y A Y 56 fif v
FR WA » A W P G K T A T A S
R PERE , 8 B AR v AR SRS 1 JEORL AN
SO TR IR DA el st RO E E K i T S
e PMSQ™ B E A VF 2L 5 i Rg B i TR
TJE TR, b R K IRE 5 k4B RIE
R YA R |1 7N N S VA R /P o B S o 5 8
S ol PP BE R AR 3% & U et T DL s
PARL - B P A T 4R e 2 T 0 R 4 L R
FLA 8 09 e vk BN, o g e ek R L
PMSQ My s, 5 KA AR 5 1 Pk e

filan A HUEE F A SE B AT 1 5 00 T R,
I A0S A £ 78 96 X PMISQ 47 326 1T 48 1 1 2l 3
PMSQ ¥ 3 B KA 1 B, IR B 8 mT 48 & SE 19 43
R JHE oy A f 2 R 3R T EROPE B R T Y — T RR
D7 RN R R AL R JE LY 5 LA 7R R R R
TR G — 2k 48R [ 4 58 2 DLk 3 ek
PR L Cui %0 F AL B 9 11 i 3K 44 5 40 K
PR A S G S8R AAE SiO, 1 CeO,
WORL. Ryn 88110 R FH VS - IS 5 76 S0, FURL R
maE TiO,.

A SC B LM BE 5 Ak (PHMS) | M 5 =
CEFERERE(VTES) DL J 20 FE 1 3l (VSO) iy Jit
] 25 37 IR [ R A BIURE Sk AR (SED K SE
Ky AT HOT B H 3 = Rk U (SMS) il 5 55 1 14
K (SEG) , 3 — 20 FL AL iU MR LI (SEE) . 5
PMSQ & ¥ W 3R il 45 1 JE AL L T (CPMSQ).

i

1 SEIES

1.1 EZRHEAE
1.1.1 FZEER

A= Z 8 E i MTES), Tl %%, [ 2 1¢
AL T MR A R A s NH, « H, O (25%) 434
afi, KRR 1R A B A A5 T K S S bt
gl , KRR Iy Ak 2 0 A PR A A 0 S SURE Tl
(PHMS) , Tlv 2%, i yT 304 T A3 FR 2N ] 5 s 3
CHEFEAE M (VSO) , S50 % H il 5 #1148 46 57 (PO,
SyMTat, 1 2 E N T SRR AT Al, R

AR R AR T B I = R B (SMS) L 4
Br 2l , A T A8 M R BR A WD 5 IR AL B (KB
SIAT Al R A R AL AR )
1.1.2 FEUE

PR TR BER (DG-102) o B HR HL HE 4G T 5 1l L
2L ARG (VECTOR-22) , 8 [ Bruker 23w ;
HL, 7 4 58 1045 (SEMD (Hitachi S-570) , HAS H 57
ONED SARBFEE AL (S65) . H N T AR 7 RS ik ALK
X-S AT S (XRD) 5 #8 [ Bruker 23 w5 B3 W AL,
Hh L o L FL A B
1.2 &M
1.2.1 PMSQ M4k

Z: 2% SCHRL14 T A O . TR A R T 3
FI 2 R [ED 378 V8 5 1) = I BRI L i — 2 BE R B
A MTES, LB 2B F K MK B, i1
AJJE M NH; « HO AWK &R pH £ 10~11, 7E /K
FRIRSER A5 CRIFMT R 8 h, #5371 H A4,
SRIG Ay A IEAT IR 3 Wk K Uk 3 WU g, 1 T
TR HET AR RLAR 4 /N — 1 1 AR K.
1.2.2 A HLEESA PR EE IS (SEG) 19 i %

50k PHMS,VTES LI K VSO #— & FE /R
FE I A Be bR o, 458 4 R A 2 50 5 R TR
TP AL PR, AR RIRETEE 78 C ~80 CHF.MA
I 110 S R A Ak ) L 2k S BT A B s B
15 335 BLIR A MLAE #PE R (SE) B, 58 J5 8 il 15
(1) SE FR #E AL B 28 32 A0 1 B R RKOIR , 2 )5 4% —
SETR LK SE 28T SMS IR & AL IR
A W) = SRR ALAF B = Uk, B n] 45 3 2 5 B nl i
R AT BIURE 3 A e LA A 2 n &1 1 iR

CH; ?—l; ﬁ”‘ (‘)R (I‘II; s (Hs
II_VC:CII—T.—0+5.70}( T,—cu=(‘u; + Hz(‘:m—?‘ﬁok + n((—T,—o-Qs,fo«yT‘—cH‘
T m
CHy CH;  CHy OR CH, 1‘1 CHy
VS0 VTES PIIMS
(‘u (l'llf (|Hk i
HyO—Si—CII,C—Si— {si (%Tx— HH,C—Si—CH,
! by, dwy |
DR
P *® ) T
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)
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TR SRR LR A 35 50 18 T & B K
AR FLAL 2 AR BT A3 B 2006, AR E A FLIR
SEE. #& 5 ¥ PMSQ & i W fl il 1% 19 SEE #% — &
[t i HOIR G T S A WL bR S T A e s
UG . K b U8 AT 7 EF 110 CCHLR R,
{5 T A5 30 T AL B AT AR SR L B CPMSQ.

1.3 “ZMEArL kaen 2

1.3.1 HZ5HFRAE

(DELLAMEIE (IR - H R T . F KBr 58 5
A5 R 5% R KBr H . e L A8 30 41 40l
JEALI PMSQ RYLLAMGiE.

() FH L5 (SEMD - Se g /N He B ik okl
SHLE b PR e — B R L A BT R K 2
L BRI EE R B TR B R s
SERE I 454
1.3.2  PEred &

CPMSQ 1 & B3« Bl AL EL 10 A7 302
XPAN[F] 3 96 B2 i CPMSQ #E 47 B W PF-fr . i 342
AL R 5. RZIA0H 4, LLBL I,

2 #REITiE

2.1 SE & & AE BT 505 #7
2.1.1 J5UB PHMS fi7=4¥) SE B 2140615

Kl 2 Ry JEk PHMS Fil=9) SE 21 765 .
HE 2 7] %,1 258 cm '.1 086 cm '.793 em ! [ff
T R AR A E4E(—[Si(CH),0Jn]—)
B B IR B C0E  E 2 962 em ' Ab S — CH, #Y
iR 4R S W 52 162 em ™' O Si— H BRI
4% 20 W Wi Lk LE T PHMS, 72 %) SE B9 41 4h i
B 2 162 em ' Ab Si— H B A0 45 AF W2 Wi s 5 AR 3
O s TR WIIZRE SN B B I bE 8 5 4 s BIVA i T 04
HA5 ™9 SE.

- '-.__.-""|1 258\1 795
L 771086 |

'I\ |Il""|

|II J F‘,.
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B2 RATA eyt ik

2.1.2 HHEEX SE B9IE S5
K 3 Jud:{k SE B9 SEM K&, & 3(a) Fik

500 £ SEM &, & 3(b) ik K 800 %) SEM
P T R R 2 B IR ELA T L X R RN
R G PE IR SE 5 3B ROIR , AR AR (H B A — 2 1)
BN TEVR AN A Y i B A — o B BEAILYE SR
SEPR TR L. E PR R D B B A AR O S e
PEY) T AR S B 3 T A R SR A L B T ARG
PR T HIE FE .

(a) T K 500 £ (b)Y K 800 fi5
B3 34k SE 49 SEM B

2.2 & B J5 PMSQ.CPMSQ # & 4E & T 7 &
s
2.2.1 PMSQ.CPMSQ HYZLAMFEAE

K 4 & PMSQ.CPMSQ Y4148 4E. i & 4
A& 1, CPMSQ 5 PMSQ 3 s o7 B KA AR A8, T
U 0 1) 5 3 A T A8 Ak AH E T PMSQ, 9 B4 3
Je IR R CPMSQ £ 41 ] v H W 5 J32 3 A5 i 346 5
Hlhn CPMSQ 78 2 962 em 'AbH Kk — CH3 f# 45 ¥k
SR A R, JE K N PMSQ AMuE T — 2B
i 751 A HLAE 5 M R B I (SEG) , SEG it
WZHE—CH, REUEHM. 761 121 cm "1 000
em AL JE Si— O— Si B A IR oh Wl wT LA
MELF] PMSQ WAL Si—O— Si 118 4 41 3 W i 04
WR R /N EEA — B CPMSQ Wb Si—O—Si i
B HR Bl WS R A T R R H 22 AR R X T
¥ SEG FLACBUFLW B, i FH T 5 Bk g Y 3L A6 5
S, 45 R K, CPMSQ & PMSQ H v H K
AR RAE, H RIS B 5 T PMSQ. Ui W e IR E LI

Y A EE T PMSQ K.
T PMSC vf‘\ /\A JW
PMSQ ‘ I
WERURTNIIR STRR—— | .
\V A
CPMSQ I W, /\\ 0/\‘/‘
| | | %
\’ "L
2962 \ | \\,‘
R
1151 1000

4000 3500 3000 2500 2000 1500 1000 500
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A 4 PMSQ #= CPMSQ w4 sh kit A
2.2.2 ALHERTEIE ST L
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Pl 5 Sk Rk fOMS 60 3 117 5 B B%E . SEM L
HE 5 (a) S LB HT PMSQ 19 SEM B R, 18] 5(b)
Jtu 58 J5 CPMSQ 9 SEM R A, 5 7 & %) 1 sk
B AAE TN PMSQ 2K /N— 1 6 ek . 8 i
&4 ) SEG X PMSQ # 47 R &1 5 . A& 5(b)
AT DAL I Bk ok 36 10 A5 1 206 16 70 4 - L 7
PMSQ Wi, 1 #H J5 1) CPMSQ 1 ¥ 3 & 8+
AR AT R AL E P PMSQ.

Ca) 1 7 /i
A 5 PMSQ # CPMSQ # SEM A

2.3 BMEMARSROTYAEE

(b WE G

2.3.1 Si—H & X SE /=R JOR A 89 5

FE U 7, B A (100 g % A A
HSi—H B IR ) 6 R ) e A R A T B
SR B TR 3R 52 50 4 A 0 48 ) At 2% 4 R A2, B 58
Si—H & Xt SE F= R AR A B g, Hogh B an s
TR, WK 1T AT LUE B Si—H & &g,
SE iy R 2K G RIS, X 2 BN &
Si—H & &k, PHMS 5 VSO.VTES % 41k
SRR ML R R T A B T SE 7 A H 2
M Si—H & a2 AR R R, S SRk bRk
SR B K, o S B ORUE L B, AE —
S AR B BELAS T RN A 1E AT 5 DT il A5 7 3R A
M 1 iRl LA L SE MRS E Si—H &&=
R 3800 o R VR ek VR A A A ) B ) 3 B P
OERE Si—H & it i3S, 43 5 0N . R A8
PR E K SRR, &5 Lo e Si—H &
M 0.18%.

X1 HESEYNSEWRERTRNEIN

Si—H &/ % SE k& SE #4b% /%
0.12 R AR 80. 9
0.14 75 WK R A4 87. 87
0.16 75 WY i [ A 94. 36
0.18 7 W e [ A 98.77
0. 20 7 B e e [ A 96. 52

2.3.2 VTES H&EX} SE =352

o o) HoAth AR B PR &R L B 1T VTES & 4
SE FER R 52 H 25 & 6 frs. INE 6 7] LLFE
.24 VTES H &3 m iy # o, SE #7625k
BN I DN ) A AR AR AR 10 %6, X2 R Ol Bl

& VTES FH & (384 i, SCHEE (4 5 3% i, a7 DA A
B 78 43 #E AT 5 SE 7 558 i, A8 R XU i £ B
J 7 9 1R A 80l 45 25 0 553 S R A5 31 s I 5 4 1)
SE. it 4h VTES H & X} SE B9 AR SW A %0, 24
VTES H#& 2l 6% ~11% &}, fr {3 SE b i BH i 14
Bk, 24 VTES KT 11%. 015 SE Jo ik 2 Ik
B R, HL sl M8 K Oy T AR B8 T A AL
ik SRR OB B VTES 8 & T 8 %Ak,

100
98
96 ¢
94+

SE %/ %
3

~

O
(=}
T

86
84

3 7 8 9 0 1
VTES H &/ %
B 6 VTES AZsf SE = &6%-a
2.3.3 ARESTEM VSO X SE 1 285 19 5 i
AR F 1 VSO il & SE. B il % 15 1)
SE [& {43 5 28 3% B oy AR 110 I 0 A B 25 R dn (]
TR HE T AN A VSO S F i gk,
SE (¥ & B e K5 TR . &Rl T4
o R A R T K B B R A R
[ SE Ao 5 8 i 8. SR 4 F =R VSO 1Y 2 B
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i W SR AR SE 7= 388w, B Y S Akl VSO
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e
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Study of synthesis of 4-arylthio-2ZH-pyran-Z2-one derivatives

ZHANG Jin'?, ZHUANG Yu-yu', MA Yang-min'?, ZOU Kun-qi' , WANG Min-qi'

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science
&. Technology. Xi'an 710021, China)

Abstract:4-Arylthiopyrone derivatives are widely used in medicine,dyes,functional materials
and other fields as organic synthesis intermediates and significant structural units in drug
synthesis. In this paper, 4-hydroxy-2 H-pyran-2-one and benzenethiol were used as reaction
substrates, triethylamine (Et;N) as base, dichloromethane (DCM) as reaction solvent, stir-
ring at 25 ‘C for 6 hours,and carbon-oxygen bond was cleavaged. 10 of 4-arylthiopyrone com-
pounds were obtained in 65% ~88% yield. The structure was characterized by ' H-NMR, " C-
NMR,HRMS and X-ray single crystal diffraction. The synthetic method was with excellent
applicability,favorable yield,simple operation and applied potential.

Key words: 4-hydroxy-2 H-pyran-2-one; benzenethiol; 4-arylthiopyrone; carbon-oxygen bond
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Mt R B 2 — S S Y S o O AR ML G
Y, BAPUEBE I PO TR PSRN B (HIV) &
W g PR TE BRIR N I 2 AR A IR AR
PO AN S 2 R A s T B B R I
PRI, FHANE o 35 2 it A2 ' B 405 410 1 404 L 45 55 55
%) 300 5 DA T 45 7 40 3 PN B ) I R R ORG B 0
T 40 K R AR 1 E AR SR A, 5 DNA
54 A0 6l DNA B4 1%, By 1k i BT it 44k 2
N EBRAAH A FE, PN ESHA C=C X
B LC=0 XUHE, 13 Z KA W B A TR 5 62
PERE . AT LAz B T2 R , 9 F R, Ot
YUtk B Al 2 M 2= bORE S

MEAE R, R T 4 v U e T 8L R Y LR A
A5 AR 25 X ik i IR 47 22 BB RE BB . AL 4
RN R AN L AR 1R AR B & (AR
J5 B AR A e rb ot g R Ak A 4 20 O R 3 A
Jo A TE M RO AR RE R A BT R R A e PRI
BT e RS T B L Lk e I 2K Ak S P R T
Bt oy .

T 3 e S S BT 40 b A W R AT 08 2 > A
TR RIS 2 — . R R A U 4 i Ak
(TS VAN ESERE MR IETIN: NELUE 5y
2008 4F, Ackermann 45" H T — Bl 7R T 1k 4%
AT X FE O i Pk S A A I 37 e TR R
R Wy R0 ASTE iR T B AR LR AR AR S R L
B 1 (a) T8 ;2014 4E , Chen 250 3% F7E 1 2 49 19
Lo4 ZAUOSIREWR , 2R 1 0 1 P Ak A B 2 0 R A
1T A 5 5 2R 0 R R AR R R AL S . A 1
(b) i 7% 52015 4, Dikova 55 FI| FH A4 57 — &4k
HURE 1, 3- R B W 0 il RS AL S S R R
FCRE A AR B 2R AL S, i 1 (o iR, R R
o HAT S A8 20 S W B A s g IR IR A e
v e U 4 T R AR 0 BRAS | B R B ) B
SN R BT T 4 JE A Ak 1Y A e L0 AR Ak
A7 BRIAR S — B T R A U 6 R A A Atk g
5 380 46 i ) e R R R AR R YRR SR IR
T AR B R0 ARG o S Sf AR R AR TR 6 1Y)
.

FHETATNARBA X TS mEHR e
BRI T AR T — L 43 35 bk e R R
Wy MR = LI R 7R S B R 25 C I
N6 ZINEE S B B AT T A bk g T SIS 5 4 TR B 1 AR

i

B 5, A 1(dD) s,

~OH ~H  cat.[Ru] RW
|// + |// K.CO,.p-TsCl \_/ \\/
R! RrR?

solvent,100-120°C R?
Ca) BT APtk 4 52 BT 282
+
Rl// 4/ K,PO,,dioxane \_/ \\/
R R?
Ch) B A Tk S W7 ¢
OH R
)ﬁ\ NSCI,R—B(OH)Z )ﬁ\
. L \O K,Co, ,PdCl,(dppf) ‘\_ L \O
THF
Co) R A Al Tk 4 B T 284
OH SH i \
= DCM,rt s
¥ 070 R/ & ' '(\ |
N (0]}
(DA SR 7k

A1 s AAE i 2 A R AL A
1 LI s

1.1 XA AL B

(1) FZF - 6-F Fh-4-F2 FL b g 1 , 5% JL b 2%
BARABEWA A 4-BRETR PRI HEARAFR
Oy A A-F R IR AR R AL 5% B AL E BR AT BR A FD 5 R
ORI, 5% A B A PR R & H e, Kt
T AR X LT R0 ) R a0 48 R o b 4t

(2) FZALLS e e 78 AL, g = BH A PR
73 A DF-101S 42 44 f8 J5 n $ g 7 98 P 45 8
KR T %A R A #  AVANCE 111 400 MHz #%
AR (TMS N5 L Impact HDQ-TOF & 43 ¥t
JE %1% . Bruker Smart APEX-1I CCD X-5} £k 2a 5,
154, 18 E Bruker 23 A].
1.2 4-Zakabwh A& s 5 ke

PLA K 6-FF -4 (4-F 56 R i 3 ) -2 H- Nl TR -2-
T > 48] o 1) 50 mL 9 181 JES be AR U A 6-FF Jik-4-
2 F P (10, 0 mmol) . X F 2 fif Bk 4K (10. 4
mmol) , = Z & (11. 0 mmol), 5 B %£ (30 mL),
FIRPERE R 3 CTLC) Wi s B 9F 2 , 135 5
SER, 1M IR AW R o oA 4 IR R B (12, 0
mmol) , TLC Wi i B 28 JFURk IS 2% . 455 1k 2 hE. 1)
FEJZ BT (LR T F A 3 Tk A [ A6 82 6 ) X 7™ 4
Sy aiAl KL — 20 A AR 2 Al e A .

6-H BE-4-CA-H 3 O B KL O-2H-ME MR-2- i
(3a): 1 0 &, H-NMR (400 MHz, CDCIl,) 6
7.41(d,J =8.1 Hz,2H),7. 28(d, ] =8. 0 Hz,
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B A 407 B A I I R 2 10 5 W B B LT Y

e 80 .

2H),5. 87 (s, 1H), 5. 45 (s, 1H), 2. 42 (s, 3H),
2.21 (s, 3H) ;" C-NMR (101 MHz, CDCL,) &:
164.2,162.4,159. 6,155, 4,136.7,126. 2,120. 8,
120. 2, 111. 7,103. 7, 96. 0, 21. 8, 20. 5; HRMS
caled for: C;; H, O,S [M+ H]" =233, 063 1,
found=233. 062 9.

6-FH -4~ CA-F A0 5 0% Rt ) -2 H -k g -2- il
(3b): 14 5 4k, H-NMR (4100 MHz, CDCL,) &
7.45(d. J =6.7 Hz,2H),6.99(d.,J =8. 8 Hz,
2H),5. 86 (s, 1H), 5. 42 (s, 1H), 3. 87 (s, 3H),
2.21 (s, 3H),"” C-NMR (101 MHz, CDCl;) 6
164.0,161.7,159. 6,159. 2,156. 1,121.5,115. 9,
113.0,103.8,96.8,95.9,55. 8,20. 5; HRMS caled
for:Ci; H, O;S [M+H]" =249. 050 8, found=
249. 050 2.

6- 1 HFe-4- (4-F R BT HL) -2 - e - 2-F (3¢) = 14
5 &, H-NMR (400 MHz, CDCl;)6:7. 34-7. 18
(m,4H) 5. 87 (s, 1H), 5. 60 (s, 1H), 2. 19 (s,
3H);" C-NMR (101 MHz, CDCl;) §: 165. 5,
162.6,160.8,160. 6(d,Jcr=246. 2 Hz)148. 8(d,
Jer=3.3 H2),122.6(d.Jc+=9.5 H2),117. 2(d,
Jer=24.0 Hz),97.5,91. 1,20. 4; HRMS calcd
for:C,,H,FO,S[M+H]" =237. 038 0, found=
237.037 5.

6- F Jk-4- (4-50 7K i ) -2 H-mlf Wi-2-F (3d) .
M 8 K, H-NMR (400 MHz, CDCl;) 8: 7. 45-
7.36(m,2H),7.07-7. 02(m,2H),5. 82 (s, 1H),
5.61(s,1H),2. 18 (s, 3H) ;" C-NMR (101 MHz,
CDCly) 8: 162. 5, 160. 7, 151. 4, 132. 0, 130. 4,
122.2, 97. 4, 91. 4, 20. 0; HRMS caled for:
C,H,0,S [M + H]" = 253. 008 5, found =
253.008 2.

6- H Jk-4- (4-JRL 2R 3 ) -2 H-MH I -2- T (3e) < 1
5k, H-NMR (400 MHz, CDCl,) 8. 7. 48-7. 42
(m,2H),7.11-7. 07 (m,2H) ,5. 75 (s, 1H) , 5. 64
(s, TH), 2. 17 (s, 3H) ;" C-NMR (101 MHz,
CDCl,) 8: 161. 2, 160. 3, 152. 4, 133. 4, 130. 5,
123.2, 98. 4, 92. 4, 20. 8; HRMS caled for:
C,HyBrO,S [M+ H]" = 296. 957 9, found =
296. 957 4.

6-H -4~ (2-F PR A 36 ) -2 H-ME I -2- i (36) « 4
i, H-NMR (400 MHz, CDCL,) 8: 7. 47 (m,
2H).7.20(m,2H),5. 87 (s, 1H),5. 39 (s, 1H),
2.12 (s, 3H);" C-NMR (101 MHz, CDCl,) 6
165.2,162.5,160. 8,154, 0(d, Jopr =251. 0 Hz),

140.1(dy Jep = 12. 3 Hz),128. 0(ds Jop = 7. 6
Hz),125.3(d, Jer =4. 2 Hz),123. 3,117, 6 (d,
Jer=18.3 Hz),96. 7,90. 6,20. 0; HRMS calcd
for:C,,H,FO,S[M+H]" =237. 038 0,found=
237.037 4.

6-F HE-4-(2-51 78 B ) -2 H-iE M-2-d (3g) .
M & &, H-NMR (400 MHz, CDCl;) 6 7. 36-
7.18(m,4H)5. 78(s, 1H),5. 59 (s, 1H), 2. 18 (s,
3H);"® C-NMR (101 MHz, CDCl,) 8: 160. 7,
153.2,152.5,151. 4,145.1,132.0,130. 4,127. 3,
122. 2, 97. 4, 91. 4, 20. 0; HRMS caled for:
C,Hy,ClO,S [M+ H]" = 253. 008 5, found =
253.008 2.

6-H He-4-(2-1R 7 B 3 )-2 H-k 1-2- (3h) .
M & R, H-NMR (400 MHz, CDCl;) 8: 7. 39-
7.35(m,4H),5.83(s,1H),5. 56 (s, 1H),2. 23(s,
3H);"® C-NMR (101 MHz, CDCl,) 8: 163. 25,
159.57,152. 37,150. 56,136. 93,133. 76,128, 32,
127. 85, 120. 96, 116. 25, 114. 82, 98. 79, 21. 4;
HRMS caled for: C, HyBrO,S [M + H T =
296. 957 9,found=296. 957 4.

4-(4-H A 2R B ) -2 H- 28 T 1tk e -2 (31D
M &R, H-NMR (400 MHz,CDCl;)8:7. 87(d,
J=8.0 Hz,1H),7.59(t,J=7.8 Hz,1H),7. 51
(d,J=8.8 Hz,2H),7.35(t, ] =8.8 Hz,2H),
7.05(d,J =8.8 Hz,2H),5. 63(s,1H),3. 87 (s,
3H);"® C-NMR (101 MHz, CDCl,) 8: 160. 2,
157.9,153.3,150. 8,150. 5,136. 9,132. 8,125. 0,
116.2,113. 1,103. 1,101, 5, 55. 4; HRMS caled
for:CsH,, O;S [M+H]" =285. 058 0, found=
285. 057 5.

A- CA-FE AR ) -2 H-2K I 1tk veg -2-) (3D« 11 {2
i, P H-NMR (400 MHz, CDCl;)6:7. 67(d, ] =
8.0 Hz,1H),7.57(dd.J =12.4 ,5.3 Hz,1H),
7.55(q, J =8. 4 Hz,4H),7. 43-7. 36 (m, 2H),
5.76(s,1H) ;"*C-NMR(101 MHz,CDCl,)8:163. 6
(dsJer=249. 2 Hz),160. 4(d, Jer = 2. 3 Hz),
157.8,155. 6 (d. Jer = 14. 3 Hz),132. 0,153. 5,
124.8,122.4(d,Jcx= 10.0 Hz),121.7,119. 7(d,
Jer=2.3 Hz),117.5,113. 5(d, Jcx = 25. 0 Hz),
112.5,105. 7,100. 0(d, Jcr = 26. 5 Hz) ; HRMS
caled for: C;; HiFO,S [M+ H]" = 273. 038 0,
found=273. 037 6.
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K 6-A A1, 18K ]-2.2" 44w BBk 1.2-R(4- vtt%;k)wm, REe&h
RESES:0611.4 MEKFRERD: A

Synthesis, structure and magnetic property of Co complex

based on tetracarboxylic-biphenyl ligand

MA Yang-min, XU Li, KANG Yi-fan, LI Yuan-feng, ZHANG Ling

(College of Chemistry and Chemical Engineering, Key Laboratory of Auxiliary Chemistry & Technology for
Chemical Industry, Ministry of Education, Shaanxi University of Science & Techology, Xi'an 710021, China)

Abstract:In order to synthesize complex with 3D frameworks, tetrakisocarboxylic acid 6-ni-
tro-[ 1,1'-biphenyl]-2, 2", 4, 4'~tetracarboxylic acid (H,L) and 1, 2-bis (4-pyridyl) ethane
(bpa) as ligand,and transition metal Co under hydrothermal conditions to synthesize a novel
and unique structure. The structure and properties of the complex was characterized by
SXRD,TGA,FTIR and PXRD. The analysis shows that the complexes have a one-dimension-
al chain structure and the 3D framework is formed through the linkage of 6-nitro-[1,1'-bi-
phenyl]-2,2", 4, 4 '-tetracarboxylic acid ligands. The complexes show good thermal stability
and antiferromagnetic properties.

Key words: 6-nitro-[ 1, 1'-biphenyl]-2, 2", 4, 4 '-tetracarboxylic acid; 1, 2-bis (4-pyridyl) eth-

ane; polymer
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Study of the performance characteristics of injection and production on

different stages in polymer flooding of Bohai heavy oil field

AO Wen-jun', KAN Liang', TIAN Jin-jie', WANG Cheng-sheng'*,
CHEN Bin', WU Ya-li', WU Bin-bin'

(1. CNOOC Enertech-Drilling & Production Co. , Tianjin 300452, China; 2. State Key Laboratory of Offshore
Oil Exploitation, Beijing 100028, China)

Abstract: During the process of polymer flooding, problems such as excessive liquid produc-
tion, high moisture content and difficult release of production capacity were encountered in
Bohai heavy oil field. In this paper,based on the reservoir characteristics of the target oil-
field, the variation law of water cut,liquid production index and oil recovery are studied, un-
der the conditions of direct polymer flooding,or polymer flooding with water cut of 42%,
58% and 75% respectively, through indoor physical simulation and numerical simulation

method. The results showed that the final recovery rates of the four polymer injection stages

» WrFs B #:2018-07-26
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were 61.75%,59.24% ,57.12% and 56. 44 % respectively. The earlier the polymer injection,
the higher the recovery and the smaller the minimum water cut. After polymer flooding at
different times,the index of liquid production decreases,but the later the injection time is, the
larger the decreasing range of the index of liquid production is,and the later the index of lig-
uid production rises,the earlier the injection is,which is helpful to reduce the problem of rap-
id decline of liquid production in the process of polymer flooding. The numerical simulation
results show that after polymer injection, crude oil enriches in the reservoir and forms oil
wall, migrates to side wells and angle wells, which increases the production pressure differ-
ence and decreases the liquid production index. By comparing different polymer injection
modes,it is shown that the best polymer injection mode is step-down concentration injection,
and the ultimate recovery is 4. 58% and 3. 21% higher than that of single slug and step-up
concentration injection, respectively. The polymer step-down concentration injection has
higher plugging efficiency for high permeability layer and better utilization for medium and
low permeability layer.

Key words: heavy oil field; polymer flooding; polymer injection time; liquid production in-

¢« 90

dex; injection production characteristics
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The influence of dissolution on rock permeability

during carbon dioxide geological storage

TIAN Wei"?*, DENG Rui-jian', LI Zhong-chao*, ZHU Wei-yao®,
XU Xun®, ZHAO Liang-jin', GUO Li-qgiang®
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Exploration & Production, Zhongyuan Oilfield Company of SINOPEC, Puyang 457001, China; 3. School of
Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The paper is about soft measurement of pH in pulp bleaching process. In order to
study the influence of dissolution on rock permeability during carbon dioxide geological stor-
age for deep-buried low permeability reservoirs,advanced means of experiments were used to
study the target reservoir physical property and CO, dissolution features. Study shows that:
four major minerals of the target reservoir are mainly, quartz,iron dolomite, plagioclase and
calcite. mineral composition mainly consists of illite, chlorite, etc. , the average throat radius

is around 1. 2 ym,and reservoir physical properties in general. Calcite dissolution gradually
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during gas injectionsand its dissolution degree deepened gradually, while the Ca*" concentra-
tion also increasing gradually in solution. However,secondary mineral formation is produced
on the surface of feldspar during feldspar dissolution,but the amount of the new producer is
less of the amount of feldspar dissolution. Therefore,and the K** concentration also increas-
ing gradually in solution. More secondary mineral formation is produced on the surface of the
clay mineral during clay mineral dissolution. Just due to the combination results between
mineral rock dissolution and secondary mineral formation, the rock permeability is first
slightly decrease and then increases slowly. And the study further reveals the mechanism of
the gas suction capacity difference between the oil wells and water wells gas. Research results
provide the basis of deepened understanding of the CO, occurrence state injected under-
ground,as well as provide important reference for CO; flooding development of deep-buried
low permeability reservoirs.

Key words: storage; deep-buried low permeability reservoirs; permeability; dissolution; gas
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Effect of cerium content on hydroxyapatite structure and

adsorption property

YIN Hai-rong, ZHANG Sen, BAI Jian-guang, WANG Cui-cui,
WANG Fei, CHEN Ping, WANG Feng-fan

(School of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China. )

Abstract: Hydroxyapatite is widely used in biomedicine because of its good biocompatibility
and biological activity. In order to find better biomaterials, different doping amounts (0
mol% .2 mol% ,4 mol% ,6 mol%,8 mol% .10 mol%) of cerium (Ce) were doped into HAp
by wet chemical method. The structure and chemical analysis of the samples were character-
ized by XRD,FTIR, HRTEM, XPS and so on. Moreover, the bovine serum albumin (BSA)
adsorption of the samples was evaluated. The results indicated that the crystallinity and crys-
tallite size of the samples decreased with the increase doping amount of cerium. Ce®" and
Ce'" have been incorporated into the HAp lattice,and the BSA adsorption properties of Ce-
HAp particles were found to increase with increasing cerium content.

Key words: Ce doped; hydroxyapatite; structure; BSA absorption
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PE4 710072)

H E.RABSEFEHET ZH IR Nay sSro s NbO; : 0. 03EW’ " 4k, i i X & 47 5% 547
(XRD) 4244 & F 2 5L (SEM) & & K H 3% 447 (PL) 2 4% o 8t 47 £ AE, 18 1 7 & AR % B 18] F=
WL R HABREEE. I NaCl R R EER LS EFZHA T 1, LB
A 1200 CoER R 6 h &% # Na, s Srg s NbO; :0. 03Eu’ Ak B S R M E R~ &3¥H 4
H Bk 5 5ok 4. Na, 5 Sro.0s NbO, ;0. 03EW® B4k A& K #E 75 Oswald 4, ke £ K
HARRIA D BAEEBFERBER G B, KNG KB EK K. T F 3K Na,;Sro s NbO;
0. 03EW’ " M4k A 4L T 396 nm A= 466 nm 4 F AN 4FAE IR B A, £ 619nm 4L 8 K4 R R 9
Fik e A, AR Judd-Ofelt &5 A 3IE T Eu®” & T Nay ; Sro. 05 NbO, &b 4K ZR 3% 69
FAHBEE  ARHETTHETE 6L 61N, ABETHAELIFEAGHBAOLER R

X R E; BHREE; Judd-Ofelt 547
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Morphology evolution and optical properties of
Nay sSry.,sNbO; : 0. 03Eu** phosphors

SHI Yong-sheng', WU Dan', CAO Shu-yao®

(1. College of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi'an
710072, China)

Abstract: The cubic-like Na, ;Sro. »; NbO; : 0. 03Eu®" powder was prepared via the molten salt
method. The samples were characterized by X-ray diffraction (XRD), scanning electron mi-
croscopy (SEM) and fluorescence spectroscopy (PL). The evolution of crystal morphology
was studied by changing the holding time and the ratio of molten salt to raw material. The
most regular, the most uniform in size, and the better particle dispersibility of Nay ; Sty 25

NbO; :0. 03Eu’*" powder was synthesized at the reaction temperature of 1 200 °C for 6 hours,
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when the ratio of NaCl molten salt mass to total reactant mass is 7 ¢ 1. The growth of Na, s

Sry.2s NbO; : 0. 03Eu®” particles followed the Oswald ripening mechanism, and the growth

process of the particles showed up as small particles dissolved and precipitated on the surface

of large particles, which resulted in the growth of large particles. The cubic-like Na, ;5 Sry. 25

NbO; : 0. 03Eu*" powder have two characteristic strong excitation peaks at 396 nm and

466nm. The emission spectrum at 619 nm shows strong red emission. By the Judd-Ofelt theo-

ry,it was verified that the Eu’" ion is in the asymmetrical position of the Nay ; Sry s NbO;

crystal environment,and the highest quantum efficiency can reach 61. 61% , which is demon-

strated that the red phosphor can potentially be excited by near-ultraviolet and blue chips.

Key words: molten salt method; morphology evolution; Judd-Ofelt analysis
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(LB PERHE R SCHAEBe, BRVE P2 7100215 2. BEPE MR bORHRR 2% 5 TR % Bt By W%
710021)

W EvA Ak Bi,O, A RA A RAR BB BRIZ &4 & T BiOCl/BL,O, F R 4. XA
XRD.SEM.BET .UV-Vis % 4 #7 7 & 4 A &5 # 50 09 S K 2 M) 0T 0, 0k K d R e b 7 4%
AT FAE. VA RhB 4 B AR M40 B2 T AF 50 68 R M 48 20 B2 T JL S0 BB 41 T 09 B 18 4L 4
PEAE. R R, L5 AR F B AR M Bl O; f£A B BB B F R IS H T ORAFLE K
LM, R R BIOC] M & Tkt & @ . ALk 4k 89 BiOCI/Bi, O; £ 30 min BB M 45 A
J& + % RhB #9B W Fi% 5] 56.22% .4 Bi,O, B &R 4. 215, XA W TFTHEFRLEB R EAD
PR, AHBR TN EH 2L AETIA T RhB R A mEn, R AAE THAHEZNF
A | BFREER  BATLEHREBIFRELT BLO, L. W& THATH L&, HKT
BiOCl/Bi, O, # & %5 £ &AL B 89 8

FEER B, O, A F B 8Z % BIOCI/Bi, 055 K AEA

RESES 0643 MHEKFRERD: A

Study on fabrication and adsorptive performance of spherical
BiOCl/Bi,O; heterojunction

REN Hui-jun', WANG Chen', TAN Guo-qiang®* , WANG Ying®, ZHANG Dan?

(1. School of Arts and Sciences, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. School

of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract ; BiIOCl/Bi, O; heterojunction was synthesized by the ultrasound-assisted acid etching
method,using cubic Bi,O; as a raw material. The crystal structure, microstructure, specific
area,optical property of samples were characterized by X-ray diffractometry (XRD), Scan-
ning electron microscopy (SEM),BET surface analyzer and Ultraviolet-visible spectroscopy
(UV-Vis) ,respectively. RhB was also used as a model pollutant to investigate the adsorptive
performance of samples and their photocatalytic degradation performances under visible light
irradiation. The results indicate that the prepared cubic Bi,O; with a cubic phase is trans-

formed into mesoporous sphere and BiOCI sheets are adhered to the surface after the ultra-

x W FS A HA:2018-05-19
ESWMB ERARBFEETHC51772180)
TEZ BN AT E (1966 —) , &, BeFa LB, 30452 , W58 7 1) - Bh 2 SCik 8 3%
WIS RERA964—) B, g A B2 W58 05 G R 22k B, tan3114@163. com
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sound-assisted acid etching method. Stirred in the dark for 30 min, the adsorption rate for
RhB of the fabricated mesoporous spherical BiOCl/Bi, O; reaches 56. 22% ,4. 2 times more

than the adsorption rate of Bi, O3, which can be attributed to the larger specific surface area

and mesoporous structure. However,there is no photocatalytic degradative activity of BiOCl/

Bi, O, for RhB under the visible light because the prepared heterojunction is a Type I hetero-

junction,on which the charge carriers are transferred and accumulated on Bi, O;, inhibiting

the separation of carries and reducing the photocatalytic redox ability of the heterojunction.

Key words: Bi, O; ; ultrasound-assisted acid etching method; BiOCl/Bi, O;; photocatalysis
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A AR AR (ahv)? =Aho—Eg)" sk, Hi o,
hoo Eg F1A 437 8 W 52 50 5 B v 5 85 60
B N R SRR SR (R O = GRS SR S N
KR H ARG, B, O, 2 B F1K, n=1;BiOCl
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M OE.Add &M Hummers 30 & T AR B EH (GO, AR ALH A=A, R
(VTEO) k& GO mH & 7T & GOVGO), AR T VGO st&2 KR AL & MH 4
M5B Ea FREREAW. VGO b B @ AR KRR ZHH B KRR ESLE MK D
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Effect of modified graphene oxide on structure and properties
of lightweight cement composites

LV Sheng-hua', LEI Ying', ZHU Lin-lin', LI Ning-guo®

(1. College of Bioresources Chemical and Materials Engineering, Shanxi University of Science & Technology,
Xi'an 710021, China; 2. Shaanxi Dakai Building Materials Co. , Ltd. , Xi'an 710038, China)

Abstract: The graphene oxide nanosheets were prepared by improved Hummers method.
Then vinyl triethoxysilane (VTEQO) was used to modify GO for preparation the modified GO
(VGO). The effect of VGO on the structure and properties of lightweight cement composites
were investigated. The results indicated that VGO can control the size and distribution of the
holes of lightweight cement composites by regulation of shape and aggregated structure of
cement hydration products. The lightweight cement based composites doped with VGO have
uniform pore diameter and distribution of pores resulting in high increasing in mechanical
properties compared with blank cement composites. Meanwhile, the lightweight cement com-
posites can be used as adsorption materials for removing the dye wastewater containing
methyl orange and has high adsorption efficiency and effects. The application of lightweight
cement composites was broadened.

Key words: graphene oxide; lightweight cement composites; pore structure; mechanical

properties; adsorption properties
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£ R e LR (S =iy NV E | 2 g i v < N ]
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A& FUINOC R 8 BB o B B, — sk
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BTy 7 S B IR L R I, AR I 2% 3 4R o o
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B2 BROK U8 HE 5 A BRL Y 45 48 4 R A H 25
WAFAEAT R 0 LI AL AR R/ AL 43 A Bz K
U F A% %) &5 ) xof L 2% B R i A AR K s gL H
A 42 B K e 3k 52 6 M Rt 32 2 % 38 3 TR ok e &
R H & XHEAEMRT 1.0 g/em® MEHL T, I
58 5 /N T 3.0 MPa, 15 AR Elia T 1) 22K . fERF ST,
K IA AT BRI AR 8 JH ¥ KR K AR 7 W B RAE DS
ShAgtT B W b AR L D) bR UL R AE
B BUKJE RS G ARG # H B A GO BREE {2 #E K
e 7K Ak iy A4 78 AL Hh R0 ) AR K I T B3 83 1
(18 D AR 85 4 S B FL IR 1 R /N B e AR 1 ) 08 4
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W B 1 e
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1.1 EZZXMNEMNE
L1125 M 50k

WA AR A 8B (325 H,98%) , #k B2 (H,SO, ,
J B A3 E 98 Y0 L SR BN (NaN Oy i 4 FR 4 (K M-

n0) i E LR (H,0,,30%) , LK H = 2 FH 3k
BE(VTEO), 5 8, £ iR (HCD f & & 1k &
(NaOHD , LA F 3 550 3 4y 43 7 4. 35 3 fif 2 7K Je
(P. O 42.5), IR R = B0 /K ) (PO A K e & i
F L2k Tl 9, i B v K s R 58+ TR A PR W
P2 fit.

1.1.2 FEE

Vector70 837 21 4 Y6 1% AL, f8 E Bruker 2
7] ;D8 Advance B X HF 2 fit 5% , 78 [ Bruker 2
Al DXRxi #3006 W 3 hn = 1R ok 3% AL, 25
THEM 745 @] ; SPI 3800N/SPA400 A Ji 1 1 14
i, HASKE T8 A 3 Zetasizer NANO-ZS90 Bl 44 >k
BRE R A 4 BT AL, R Malvern 2 Al
KH8700 A 5 & b i 8%, H A& HIROX #k = £
#t 554800 AU H HL F W BUBE . H A B2 A W JES-
300 BUK R BT PRI AL, T8 8 AR @bk &
J73UV-2802S 2 Hh-0] WL 43 HOG BEAL, gL Je
R 25 A R A .

1.2 Siid#
1.2.1 GO Byl
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g . KMnO, 15 g KK AR 5 °C B 3 h, il 35
CRE 3 h Al i 85 °C ) 30 min, 2R 5 A K
500 g FIBUEIK 18 g, N9 728 R 4 v 65, L B
KB DV, B2 LERP L SO, BT
1155 GO.

1.2.2 VGO 1l %

#1gGO.3g VTEO fil 16 g =& FKIMA
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V2 B I i B 1 = RS R T 60 °C R AT TR Ak B
6 by S5 N 25 o AT A 8 0 R VR B 25 R I B VTEO,
R T4 8] VGO.
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90 Y0) 451 P 28 K.

1.4 Ak
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D HG 45+ L B M 28 4k R T AFM K2l GO K&
VGO R 2 W Rt #1836, >R FH 06 ORL B ASCAS:
GO K VGO 478U L. 4l GB/T 17617-2007
X 7K YA R AT e A At e o BE 3K, SR FH A s IR
ARG D 7K U R L 25 A8, SEM I i K Tl iR A
B MR SO 25 F T B0
1.5 VGO A% KR 8 A F R B 52 3

B i & BE R 100 mg/ L Y R K W, B — 22
HWBEWEZZ 2~20 mg/L, il & I B 48 K % W TE
464 nm A OGRS DLk BE Sl B AR bR, X6 Y
WO BE R AR AR HEAT MRS L 45 3 0 o il 2 R AR
N 5 R y=0. 072 18x + 0. 072 95, R* =
0. 999. M B 70 2 B 2R 355 05 1k 43 il an 28 (D i
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q=7("° ;C”)V ¢h)
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2.1 GO B VGO # ¢ # £ 4z

B 1 M4 .GO M VGO 1 XRD &, &
1 AlH, A 8519 (002) fh T TE 26, 4 A — AT 5
I, I A SR A 2 [ 4 0. 338 nm; GO 19 (002)
m ETE 10. 3 “Ab AT — A4 i e, JLZ (A1 FE R 0. 843
nm; VGO 7E 9.5 " — it i, 7 )2 ] BE
0. 926 nm. XRD fi7 5 [51 1% 3= W] S 1k )= B ff45 GO
REZZHEMEEREY KT . A 585 AP IE , iX & H
TEAMENEASEN R ERTGIAT 54 ERRNA,
RFIZBEE R K. VTEO Btk GO Zm K H K
SESIA T B kA () A7 B S A S5 4, 53502 1)
FEE— 25 B K I 45 i B Y B AIR.

K 2 NAHE GO M VGO B FTIR %K. A
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O MM AR F A 88 7 RRIBLAINA 5 i
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3440 cm B (— OH) B9 1 45 38 3 W i i
2930 em 'Af12850 em 'E—CH,—"H C—HH
AT BRI .1 720 em R (C=0) B &
(—COOH) WM eI, 1 621 em ' 5 C=C MLk

.1 410 em "R FEEP O—H 894 IE 3k 3h Wl
g ,1 240 cm ™ '.1 120 cm '"A11 090 em 'y C—O
— C R AE M i i, W] GO 2 1 7 75 32 38 L R L AN
WEES S A ERA. £ VGO 1 FTIR 3% K o,
S5 GO M. #MT 1135 cm "M 1563 cm '4bRY
Si—O—Si M Si—C—C Ay W& Wi, 5] B 24 420 3 45
TR 2%, Uil VTEO I3 GO K 2% 1.
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1 605 cm "AbEY G W, D IR R E AL A SR 0 R T
R B BEE . KRR T GO 5 h S R R T G
g 2 Ak T [R] — O T L DR T sp” 22 Ak R B
)G IERR T A A ] DR G I ) 5%
JEL T /1o {E K 2R A A1 38 0 25 40 1 FLRE R
XA BB K 7R 1 A R B B . GO I
VGO 8 1, /1, 543518 0. 96 F1 1. 03, $iHH VGO
it AR ERBE R GO B Z . Ul T VGO 4544 1)
FUEEE AR GO A7 fr k&M%, sl it VTEO X GO #t 47
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9 C JFFH sp” 225/ % A8 o sp® 244k H i #%
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FRE 4P HLE a . a, FTEALE GO A28
ML, EE /58 2. 75 nm.1. 90 nm, T B K
/NESR 500~1 500 nm. B 38 5 S Ak S g R
SRHUER] ¥ A SR B N R 2R — 1 GO Kl 4
(N VGO FIEH AFM JE S, B 4(b) .
(b)) TR 4(b) FE LR b, b, FIFENL B VGO
FZE YA KR B LB 430324 0. 46 nm 0. 97
nm, B RK/NYN 150~300 nm. H & 4 A5, GO
MVGO MR REREATE, EHEZMRZHRE
OR SR 5 303 T A7 6 S BB 10 48 48 8] B 31
VGO B FZEE/NT 1.0 nm, S T £ mk kA
BF GO R 2ot
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T b AR 51

A4 GO F VGO # AFM A

Kl 5 i GO Al VGO 43 HOR 17 3 RS 43 i
& 5 AALGO Fl VGO B2 18 K A iy R sF 4
A 4394 100~450 nm F1 60~160 nm. Z5 L EH .,
VGO 8 GO F ZRMERE Z M HREW, B el
Z I n] LUAH B8R % AR O, T B L GO 3/
9 R 43

i VTEO Bt GO 3k1% VGO, H2k g v
TN T S R K B SR L et VGO R AR
18 225 () A7 BH. K 3R T8 395 1 R 43 T8O i A5 Bl GO

4536 %
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5: ‘ /'/ ‘\\

0 \>

100 1000

Sheets size/nm

B 5 GO #H VGO o # kg R+ oA

2.2 BIFKREASMFBIE M

2.2.1 VGO B FRKIRE A M B LA
M)

&l 6 iz ik e 3 &2 A b R I 1AL B 6 (a)
HEB VGO M KR E A MR, KA R &
K AFLAR RN 5] FLTRTE AR A B 3 32 %2 5y
AR OR L NG R o N S D N R B 1
T KU AR A B LR (8 RN K o AR AN 5]
K6 (b))~ DA LLFEH T VGO FE M % 1
BE b LA /N ¥ ) (FLAR DN B Ay AR 3440 FLIR
MEEAF 8] T B e, EEEREZ VGO B
LN N T AN N 4V Ot R LN i = @ ¥
(3857 1 o i IR T e K AR B AL 43 A B LA R
— PR AL X AR S LSS R AT DR B, R
K E S MR H VGO MR HEB R R 0. 03
th,JkI:#%aT E‘Léjcd\ﬂj’j %’L{ﬂéﬂ‘ﬁﬂm

(d)0.03%

(e)0.04%
B 6 HBAHBZFEKELELASMFRS D& HE
(GRRAE4 50 45, % & 0. 82~0. 85 g/cm®)

(0.05% VGO
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2.2.2 VGO X2 5K e 5 A bR IE 571 5% i

B JFOK P& A R RHFL R (K Y8 3 4R Y SEM
OIS & 7 fros. B 7 KRB VGO KRR
IR U 3 52 G W RESE AR I TOW I S5 L R B K U AR 1Y)
SER K AL 7= B 2D, 32 B R IR RN AR AR K Ak
Y, RAEBGH AL 4540 th A 78 5 R RS AR
U] P FLR 4

K7 (b))~ (DR KB A 0.01%.0.02%.
0.03%.0.04 % 1 0. 05 % VGO K IEE &k
{18 ke XL 225 44 Sz 3L L 7K U1 i 4k K Tl K Ak 7= 4 B
WK Z KA P T AR B 3R A2 25 1 FUBE Mk vk 38
.24 VGO B0 0. 03% I, FEIK A BA M
L AR AR AL 7= 1, R B A G50 2 ol 43 A 4
SRR fb PR A B A2 BU8 B AR 25 4. 2 VGO
BEN 0. 04% 0. 05% WL B Z K VGO BE i
il 7K e AR AR = T TR A4 R 11 RS T AR 1) K Ak
Wy, AE K U8 JE R OB Y 32 I IR S5 A8 AH HE
0. 03% B M. XEEE VGO X F KK
FEYIEAR BB BN L & VGO FZfEiE 5]
Mo A3 A FE K PR AR T A SE &R VGO Al i 5 ik g
BL A MR K U8 AR v 7 AR T 22 LR TR IR K
679 . JF H B8 8 2R 4 WA IR 25 4, I I, VGO
(4B A RT3 T 52 0052 A MR 1RO 285+ A R
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T D8/ A i BRRE b B T s P AT 5 B 43 A
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HHUE PR 4 4. 66 MPa 1 1. 8 MPa, 43
X IREE SR T 74,54 %R 100%. IR VGO
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VGO dosage/ %
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2.4 BRI A A M A6 R AT
2.4.1 VGO 57 XF W B i B9 52

9 Ry 52 5t 7K e 5 52 G b Rk Xof Y 5 AR R o
s, 9 Al AR, B VGO B i 14, 52 5
KU A Ak Xof FE G A B ek 5 5 48 R )
7284k, 24 VGO B4 4 0. 03wt % i, Hide KAt i
W B 25 1 25 F) 0. 485 mg/g. S ARBA VGO W5
JiK Yo A MR L L LI B4R T 62, 21 0.
M VGO BRET 0.03 wt % I, %ok e 582 4
AR W B G R A DD A LR I A VGO B
G I B L R VGO RY3B A MRE T K U8 3
52 A MR FL S A8 A FL AR D8/ LB BRI L 43 A 1
A1, T 3G T 4% K e 3 2 A b REIY B2 T A
45 5 0T 7K U i B2 5 Rk X R R A 1% O o 34 o
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% 36 &

ERELH, VGO B A B & TR FUKRILE
E R B E O, Hol R & 7E VGO B&E R

0.03 wt % .

0.50 |

0.40

0.30

0.00 0.01 0.02 003 004 005
VGO dosage/ %

B9 VGO &2 FAERKEN M
(% FE 0.82~0.85 g/cm?*)

2.4.2 W BR SR B 0T R B BE B 52 e

K10 2 VGO X2 Bk e 5 6 B kAT 5 )
FoRE LR R S, WO RS 1Y L PR R AR K Je 2
BB REH] B R 3 g O, & 10 g i F R R
FBRAGR B T RAE Ak B3 N e B8 2D 2% HL
BEARFFAAS BRI R 2] 97 %6 A4 B
A8 LT Bl % Bk e 3 52 B b RESE 2 [ L LA B
S5ie R B FUK e 52 5 b Rk Bt F O G R K
M 10 wt%.

100
| e e @ e 8
90 | =
’
=) 80 B f
i "vr
= o
70|
0L o
0 4 8 12 16 20

m/g
B 10 BAKRLSMFRETTEAE LR E
W e (B E 0.82~0.85 g/cm®)

2.4.3 W PRF B fE) XoF 08 B BE B S i

PR 1L Sy 5 6 bk T F W o 6 1 5 e pR 1R 11 W)
LB K U6 B2 A A Rk ket Y R A 1 W I o 0 o e
V) o 35 o, S BB I ) % A kTR AR k. 4
ST ) 6 W B B, R A e R K L R R
BV 1 25 22 W WL 5t 185 o S 5 K, 244 WA e ] 3k )
120 min W, W B 6 04 35 58 5 A DR K5 R 8 o i i
5K 0. 484 mg/g 5 KW= 0. 485 mg/g M

VT ULEH W B E4T 120 min Z2 45 35 3 W% B S 47 L
S 52 S 563 R BB (B A 120 min.

0.51

030 Il Il 1 1 1 1
0 30 60 90 120 150 180

t/min
A1l RO R ) RF PR AR )RR
(% FE 0.82~0.85 g/cm?*)
2.4.4 VW pH E XTI R BE Y 52
12 i W pH AEDRE R 5 09 52 . >4 9 W
pHAE 7~9 I, 525K I8 52 & 4 RE X FE 4 1Y
W BFF 8 A A, 1 BT b e R 58 M 2 R R BUK e R
B RE R B 8 R R A o T TR P D S % T I
B PE BB AR, X2 BT K e R 52 G b RLAS B B
PEIREE , TR ME R oR I W P i H S K e A kL b
R B0 B A A 2 S g DT BB R 17 A Rk 1 L 3IR) 245 4
o5 152 A 2 5T o 7 0 1 A P A B AN ) Y
5 B4 82 BB AP S5 K Ul S B R 1 R R £ )
I W B S e 1) B A pH(E N 7.

0.48 p—e—a
p
0.44 [
= .
o ‘
0 0.40 |
£ .
0.36 |
- \
-
0.32 -
1 1 1 1 1
2 4 6 8 10 12
pH

B 12 &k pH P EAERMZHHA
(% FE 0.82~0.85 g/cm?*)

2.4.5 TR AE IR Z AT 5T

Sy T BIR S AR BT K 8 ik AT A R R X HY R AR 1 1
B BILIL , 53] SR FH 3R 7% AR 38 I3 L B0 4 )23 R ot
FERY Langmuir W 45 iR A AL DL K AR 4 BT L 2 03 1
JZ W B RE B9 Freundlich W B 4% I 45 70 Xt = 8 47
W S5 IR LR A, I 13 LA i ek 1 T
A 1, Langmuir H, Freundlich #% % HF& 28 £ 4H >
PE R B2 BRI 52 6 M REXT F A8 2 1 15 7K 9 1
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B Ak B 7 AT Langmuir #6789, 35 B 1 0% fff o2
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2.4.6  WLBf By RS

h T R KU S G A bR X B R R R B
T RRE BN 12T N 43 0 X R S B (] £ R AT o —
G h JF R R AE s Sy AR LA th B 14
PLA LR K3 2 SR 50 Rl — s 1o
R T H 2R VA OGPk T 08 B8 B R W i g,
TR FEUE R TR 0.514 7, 5
SIS 0. 485 6 B IE , RV BUKIEE &
HREXGT PR RE A A 1 15 7K 1 R R Ah 38 L A 2 I B o 32
PF A G g Sy 2R R, U0 3% O e S R B —
F1%) 2 o et A

x1 FHMEMERNSHILR

Langmuir W% fff &5 78 Freundlich W fff 45 5 =0
qn/(mg/g) b/(L/g) R? kp/(L/2) n R?
0.408 0. 154 0. 989 0.579 7.241 0.872
%2 ARDAZRHBENEHILE
— a1 Y i
Co/(me/1) k1 Rf q,/(mg/g) k., R’ q,/(mg/g)

2
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k0. 03 Y0 B, R B K U8 & A MR 85 L 4
o ARG 58 BE LU 25 R B ) BRRE A I 3
Y2 5

(2) 52 BK e e 52 6 M BHA 507 10 Wi B 4 R
VGO B8N 0. 03 wt % i, Hx T B 3L 48 YLk 1
W oA e e 0 R AR 4R 5 T 60 %0 LA 1L PR b L B R K U
S5 MR RE AT AR R B A4 ORE T 5 A R R 2R R TS K
) R B A B e B 25 R - VGO #8180, 03 % . IR T
pH N 7. W BB 4 120 min, B K W BE B A
0. 485 mg/g. K e 52 & MHRL X H LA Y 10 Bt
SUNE )N e P R U S R A
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Ga Xt AlI-Mg-Sn & & E 1T H
1= BE Ry 22 M

AEZ, FOWEL O KT, A A, Eek!, HARE, T m!

(LBRPERME R MR AL 22 5 TR e, BRPE P44 7100215 2. PEIE Lol R4 MR Be, BR7Y 794
710072)

B E. A eAFREE . SUASHAELBREFLRRR. 2SR ELH LT M40
EARIR, AR @I R R R A 4B 0 E K, Tl i AR A Sn.Ga & T & kA F)
HAAER SN A m— R E Mg TRSGELGL2WRE ALBIBERELIZHNET FR
Ga fmF 4 AlLMg-Sn 44, %/ XRD.SEM.EDX % 5 # F B AR T 1 2 M4 2 0 5 1k A7
/J Fa@dm AR REME T Ga 548620 FHAEd e, 2m X T A Tafel AL W £ ,IK
Hb PR TMZ EREN, L4856 4 Ga LA, 5 44 Mg,Sn 48,
a‘miﬁh’fiﬂb%] 208.7 MPa, 2 £ 4 16.3%;% Ga4 T A1 wth i, § Ga G A4 E 20 &K
4,48 * 4 Rehbinder & B, £ A I 4 T, s M e o 22 10 £ 5 5] 4 198. 8 MPa #=
11.1% ;% Ga 223 m, iR 2 LH I mb, AR HET 22 &G T MWIKH5H Mg, Sn & #f
HHRHIK LS Ga #aéﬁﬁ/&'ﬁ%k?éué{] EA AR L R AR R A R A.
K4S 4 Ga; W FMR; BikiTH
FESES . TG146.2 XHEFRERD: A

Influence of gallium on corrosion behavior and mechanical
properties of Al-Mg-Sn alloy

ZHU Jian-feng', LU Bo', YANG Bo*, ZHAO Xu',
WANG Jia-huan', GOU Yong-ni', HE Peng'’

(1. School of Materials Science and Engineering, Shaanxi University of Science &. Technology » Xi'an 710021, China;
2. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi' an 710072, China)

Abstract: Uminum alloy has been widely used in petroleum, chemical, shipping industry and
many other fields, resulting in its mechanical properties such as low density, high capacity
and high specific strength. The activity of pure aluminum is inhibited because of its compact
oxide film. Sn and Ga has been proved to improve aluminum alloy's activity,and a certain Mg
could enhance its strength. In this article, Al-Mg-Sn alloy in the effect of various Ga contents
has been prepared through a melt-casting method. The microstructures and corrosion behav-
ior of the alloys were characterized by X-ray Diffraction (XRD) . Scanning Electron Micro-
scope(SEM) and Energy Dispersive Spectroscopy Analysis(EDS). The tensile strength was
also measured to clarify the effect of mechanical properties of gallium,and the electrochemi-

cal properties were tested through Tafel curves of the alloys. The results suggest that the

» WrFs B #:2018-07-30
EEWMB EHEBARBFESTH(51072109) 5 BePT4 BT RHE 58 24 48 TR 11 %% H (2012KTDZ02-01-03)
EZ R REE Q973 B ST A8 L ST 1 R S e E AR
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second phase is Mg, Sn, the ultimate tensile strength is 208. 7 MPa and clongation is 16. 3 %

when the alloy is free of gallium. The gallium exists in the aluminum grain boundary when

the content of Ga is greater than 1 wt% and makes the Rehbinder effect. The alloys show a

brittle transition,and the ultimate tensile strength and elongation is 198. 8 MPa and 11.1 %,

respectively. The corrosion rate accelerates as gallium content increases. This is mainly

caused by the transition formation of the Mg, Sn phase from a network system to a dispersion

system,gallium-riched area also activate the aluminum alloy, consequently the open circuit

potential moved negative.

Key words:aluminum alloy; gallium; mechanical properties; corrosion behavior
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B A A Ry — Ptk B A 7 T L AR Tl I
KoV IR E 2 0 45 4 B9 0% bRk 32 B Tz K
TR AR ELA B Y BE AL R R AL ROR  Ho
R B R RS L 2R R 8. 04 Ah/em’ T BE N
5.85 Ah/cm®, BV K 2. 06 Ah/em®™, HE & 4
HA RIS S ae ", tsm B mte . SR,
A3 5 TIU U0 i 22 0 A A0, %
T BR BE AR A R B A A% 35 WS AR A 4
Ga.In.Sn.Hg.Zn.Bi % & L4534 B2 H A& A
AR JTEET YL Ga SR AR 0 B Ak IR I T 1k
B EAE K P A AR DRSS E Ga 71

Aa A i B R Z M S T, 2
f1-F Rehbinder &R, 53 4k, 1 Ga 5 H: Al i 2
AN [ SRS R (e el T K G S
AR AL-Mg-Sn PR M B H 5] AL &1 Ga
B Z g O T K i Ga 51 A AL
Mg-Sn £ 4% I AT Jhy F 7 2 M RE 1Y 52 i 34 w4
KA.

AR SGE A5 AARR JBE5E0 Ga(1~5 wtlo)
F Al-Mg-Sn & & 43 B HHOW R S 41 21, i fb
SRR IR GO I W Ga FH XTI Dlvt: e 1Y
SR, g — 7 T, 38 3 W3 B 1w A T R S50
BT W 44T .
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1.1 sweetadd s

JIT A FH Rk Sk T 4R BE A 4 (94. 85 wt X0 R,
5. 15 wtvo 8, 4l B b 99, 95%) . B B (4l
99.9%) K Ga, K HYLZ-8 AR IR 08 b J
WS & A AT B 0 8 &8 Ga, LA
2R Ar IR SN R AR & 4 i 5 4
K AMG, H i G ARE Ga, HoAb 2= i sr W3R 1 B
I

SR 21 EIHE B B A i T AT & B Br GB228-

87 MR L B L R PR BRI S 28 mm , JELE
M2 mm, FEHER 10 mm . 7E £ 7 1036PC J7 AEA R
AL b HEAT R IR I 4 MRS A DE 5 BE
DIH 28R R LA B A RE T B U5 TSP S AT
i, IF 1.5 w6 B IR RS VA VR ok SR SR AR
55624 B W 5% . BSE.EDX . XRD % F Bt it 11 & 4

ZHZFNAH 53 Ay
x1 AgUFERS
Alloy Al-Mg/wt% Sn/wt% Ga/wt%
AMGO 99.5 0.5 0
AMGI1 98.5 0.5 1
AMG3 96.5 0.5 3
AMGS5 94.5 0.5 )

1.2 J& AkobE gkl X

JE MR EE N 25 mm X 25 mm X 25 mm, SZ 5
HIZE 1 500 # G AHRDPACAT IS AL 31, SR J5 HT P T L 709
T 5% 2 T80 1) 3k ¥ PR iU 1 0 2 o i A 4R IR
SR TR SRR 22 AT S AR R Dy 3 B OF
WO S E ARy S92 g0 45 51 S50 R FH A 1A o &
B KW, S R (80+2) °CL TR TH IR /K ¥ 4
kAT R R B TR B AR T i B B 4L B A A T
Fo 3 4 ik, B B8 A ] B () G B L T R L B T
] 1) - 24 I 10 SR 25
1.3 WAL A AL M AR ] 9K

L Ab 24 A Ak I3 R B CHI-600e HL AL 2% T 1E
B DAE A FE R TR A 25 B K T
AR A B2 RN 1 mV /s, SERR = HL R
R, S LR AR R VR RN H R AR A B R R AR
e, TAERL AR A B R A A RO 10 mm X
10 mm X3 mm. IEESE A 1 500 # 4 AHAP AL T B 4k
PR AR5 TV R 05 K T W6 O FH R S0 B e 4 3l
WS LS F/RERAE M2 100 mm”®.

2 HR5H®

2.1 UL
E 1 iR AMG &P IMARNFEE Ga
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CF REXER PVD E##H& Al EERHR

RARR, REWR, NEM, T B, 2 RE, KEE.H HE, KTE

(BRPERME R HLH LA 2 BE . BRVE P4 710021)

 OE.RARSBRMBEFLECHFTABAELE, @i PVD k&R CF A &M ET
ALk B, BR5 T OB AL AT 6 CF A @ bk gk £ F A% 38 & 3 A S0 AR I 1) 8 Al 7 2 UL T 32
B, RAY L RABRAMRATEE CF R @kt E A LR @RI, A @3IAT —OH, —
COOH % 56 1/ e ] . A0 73 0 12 73 8] 7 & KA 3R b 37 o 90 AR B9 11 40 5w, AL 7 2 89 3%
ik FORB I ek B R R . B WA 110 AL SUAREE A 30 min B LR BB E
% 1.1 . A ALK E#9 CF F 3400 3 A 3. 620029 GPa. A F A A2 CF # 44
3L ARG, RACE R A ALk B CF AR Z A LA R 6 R @ 441k it
KGR L (CF) s A@AE; PVD % AlkE

HE %S TB333 XERARERD: A

Study on surface modification of carbon fiber and preparation
of Al coating by PVD method

ZHANG Wei-gang, ZHAQO Xue-ni" , LIU Jun-peng, WANG Yao,
LIU Qing-yao. ZHENG Jia-mei, YANG Pu, CHEN Xue-yan

(College of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology, Xi' an
710021, China)

Abstract:In this paper,carbon fiber (CF) was modified with mixed acid,and Al coating was
prepared on the surface of modified CF by PVD. The differences in surface properties of CF
before and after modification were explored,and the effects of arc current and deposition time
on the micromorphology of Al coating were studied. The results show that both of surface
roughness and specific surface area of CF after mixed acid modification is increased, the sur-
face of fiber introduces actively functional groups such as —OH and —COOH,and the sur-
face wettability is improved. As arc current and deposition time increase,the deposition rate
of Al coating continuously increases,and the coating is more continuous and dense. When arc
current was 110 A and deposition time was 30 min, the prepared Al coating is uniform and
dense,the particle size is uniform,and the coating thickness is about 1. 1 gm. In addition, the
average tensile strength of Al coating CF (AIl-CF) was 3. 62+0. 29 GPa,which was a lightly
increase compared to that of the untreated CF. The thermal shock resistance test shows that
Al coating has good interfacial bonding properties with CF matrix.

Key words: carbon fiber; surface modification; PVD method; Al coating
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Kinematics and error analysis of 3-PPR planar parallel mechanism

ZHENG Jia-hong, LIU Jie-lin, LI Jun, WANG Ya-xiong, CHEN Jing, MAO Ting-ting

(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China)

Abstract: This article mainly analyzes the kinematics of the 3-PPR planar parallel mecha-
nism. Firstly, the three-dimensional model of the mechanism is established and the structure
of the planar parallel mechanism is introduced in detail. Secondly,the forward and inverse so-
lution equations of the mechanism kinematics are given by the vector analysis method; the
gap error equation of the entire mechanism is calculated;and the working space of the entire
mechanism is analyzed. Analyze the force deformation of the mechanism under load. Finally,
the kinematics analysis of the mechanism is performed to obtain the kinematics curve of the
moving platform in the X,Y ,and @ directions. The analysis results show that the planar par-
allel mechanism has small gap error, little deformation due to load,and smooth movement,
which provides a basis for the further realization of the design of the 3-PPR planar parallel
mechanism.

Key words: 3-PPR planar parallel mechanism; kinematic analysis; gap error analysis; statics

analysis; kinematics simulation
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Simulation and optimization on energy recovery of the
transpiring-wall supercritical water oxidation

CHEN Hai-feng, CHEN Jiu-lin

(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China)

Abstract:In order to solve the problems of low waste heat recovery rate in the transpiring-
wall SCWO system and the lack of relevant high pressure separation parameters,the organic
Rankine cycle (ORC) was used to recover the waste heat of the reaction product,and Aspen
Plus was used to establish the simulation process of waste heat recovery and high pressure
separation. In this paper, the influence of operating parameters on system performance
(thermal efficiency and exergy efficiency) during the recovery of ORC waste heat is studied,
and the influence of temperature and pressure on the separation of O, and CO; from the reac-
tion products is discussed. The predicted results showed that increasing the evaporation tem-
perature,increasing the superheat,or lowering the condensing temperature are all beneficial
to the improvement of the performance of the ORC system, while increasing the degree of
undercooling reduce the system performance. When the evaporating temperature is higher,
regenerative exhaust steam can significantly improve system performance. In addition, when
the high-pressure separator’'s temperature and pressure were set to 30 ‘C ~40 °C and 6~7

MPa, the separation effect is the best. Using ORC system to recover the waste heat of the re-
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action product can reduce the energy consumption of the SCWO system,and the ORC system

has an investment recovery period of 5. 91 years.

Key words: SCWO; ORC; thermal efficiency; exergetic efficiency; high-pressure separation
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£ F FPGA 5 Qsys M B E AR It
K% it 5 25

kA, £

(Bevg R K2 R 5B TRk, B 1% 710021

i EREALTRLARTPELONEEZL— AT EFANETREN TR Y. SH AN
TLORAYZHHBER T IHATIHEERFTT AT FPGA 5 Qsys 9N 2%, & @313
SRR BRI MANNIE T HATELLE, REWMAE FPGA 3t A7k 4, B 12 A Qsys £
FPGA E#zE Nios T AR ENEZFH#iTA RSB, FERGA LR RN ELR.EILT M
R R T HAFEN e T B E R L E ] 2 e a8 8 f a2 a2 g ae. 2l
K AATEN 1 Hz~300 MHz EZEFOMEMNZT.MEREZRKT 0.002%. ZREW,
LSRG MEMNZ T AL, HELRERS KA —H FPGA P TR, ZAMNZHES . MNF
ik FEHEZ, TARAEENEP.

KW R F 5 FPGA; Qsys; T @A

HE S ES . TMI35. 1 XHEARERED: A

Design and implementation of wide-band and high-precision
frequency meter based on FPGA and Qsys

ZHANG Jun-tao, WANG Shuai

(College of Electrical and Information Engineering, Shaanxi University of Science &. Technology. Xi’ an

710021, China)

Abstract: Frequency is one of the important physical quantities in the field of electronic infor-
mation,in order to measure the frequency in high-precision and wide-band, a measurement
system based on FPGA and Qsys is designed using " three counters synchronous parallel
counting method". First,the input signal is shaped by the signal conditioning circuit,and then
input to FPGA for pulse counting,finally,the Nios II processor is built in FPGA using Qsys
to process and calculate the signal, and the measurement results are displayed on the LCD
screen, wide-band, high-precision measurement of frequency is achieved, and measurement
functions such as period measurement, positive duty cycle measurement, and time interval
measurement are added. After testing,the system can achieve 1 Hz~300 MHz sinusoidal sig-
nal frequency measurement, the measurement error is not greater than 0. 002%. The result

shows that compared with the traditional frequency measurement method, the data process-
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ing part can be realized with a single FPGA, the system has high measurement accuracy,

short measurement period and high stability,and can be applied in the instruments.

Key words: frequency meter; FPGA; Qsys; wide-band; high-precision
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Photometric stereo 3D reconstruction based on partial
differential method

LI Jian', ZHANG Bo-wen', HE Bin’

(1. College of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. School of Electronic and Information Engineering. Tongji University, Shanghai 201804,
China)

Abstract; The photometric stereo recovers the three dimensional information of object meas-
ured through the change of illumination direction. Many algorithms are generally based on
grayscale images,and the depth is obtained by solving the normal beforehand. Therefore,the
reconstruction efficiency and accuracy are not ideal. This article uses a photometric stereo re-
construction technology which based on partial differential method to get the depth directly.
This method avoids the information loss caused by the conversion from the color image to
the grayscale image and the accumulated error caused by the multi-step solution of the varia-
ble,and eliminates the influence of multiple reflectivity on the reconstruction result. The ef-
fectiveness of the proposed method is verified by the simulation under artificial data and the
reconstruction experiment in real environment.
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tion; RGB image; multi-reflectivity
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Analysis of a class of virus-immune response dynamic
model with constant immune input

LI Ya-nan, WANG Xiao-qin” , LI Jian-quan

(School of Arts and Sciences, Shaanxi University of Science & Technologys Xi'an 710021, China)

Abstract: Based on the assumption that the virus stimulates the immune response in a satu-
rated form,the constant input of the immune cell is incorporated into the virus-immune re-
sponse model. The existence and stability of equilibria of the model are completely analyzed.
Their global stabilities are proved by constructing the appropriate Lyapunov functions. Our
results show that the dynamics of the model is determined by the intrinsic growth rate of the
virus in the presence of immunity. The effect of various immune factors on the persistence of
virus is also discussed. The theoretic results obtained are verified by means of numerical sim-
ulation.
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