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Effect of hydrogen bond cooperativity on Metal-Organic
Frameworks modified paper
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Abstract:In this work, we prepared Metal-Organic Frameworks (MOFs) modified paper via
In-Situ Growth method. Then, the binding mode between MOFs and traditional paper, sur-
face morphology., specific surface area, gas-adsorption and thermal properties of Paper @
MOFs were characterized by FTIR, XRD,SEM, BET, TGA. The results showed MOFs and
paper fiber were bonded of hydrogen bonds,the synergistic effect of inter-molecular hydrogen
bonds and intra-molecular hydrogen bonds enhanced thermal property of MOFs modified pa-
per. Also,specific surface area and gas-adsorption of MOFs modified paper was increased sig-
nificantly. It also shows that MOFs modified paper is a potential gas adsorptive functional
material with thermal performance.
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Alkaline and xylanase pretreatment in the preparation
of cellulose-silver composites
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Abstract: As the main component of chemical pulp,cellulose and hemicellulose had reductive
groups which can be used to reduce Ag™ . Silver nanoparticles, which were obtained by in situ
reduction, were adsorbed on cellulose. The preparation condition of cellulose-silver compos-
ites and the effect of alkaline and xylanase pretreatment on silver content in cellulose-silver
composites was investigated by atom absorption spectroscopy. The morphology of cellulose-
silver composites was investigated by scanning electron microscopy (SEM) ,and the antibac-
terial activity of the composites was determined by inhibitory zone test. The surface of cellu-
lose fiber is smooth, while silver nanoparticles were loaded on the surface of cellulose-silver
composites. The inhibitory zone was increased with the increase of silver content. The opti-

mum alkaline concentration was related to the kind of pulp in alkaline pretreatment. Silver
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content in cellulose-silver composite could be increased after alkaline pretreatment. As time

of pretreatment goes on, silver content also could be increased. Different kinds of pulp had

had different changes after xylanase pretreatment.

Key words:alkaline/xylanase pretreatment; in situ reduction; silver content; antibacterial ac-

tivity
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MU A= R T S Ak (NaCL AR A R E L&
F1 & B IR By s K AT 1 CATCC 8099) | 4 ¥ {4 i
EERE (ATCC 25923) : R T8, 4 H FE o fE 124
YR A B .
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FLAS AL B g, i 5 0 i AR R 19 B 3
YK AR £F 4 2 4Rk,

12,4 BRAUKARZF 2 2 41 4 b 4R R kgt

K FH it B 2E 52 J 7 WSO 335 A3k DU &2F 24t % 2F
Y By AR A, BAREREIN T .

(1) AR 5 T 110 1 5

B 0.133 9 g MR AR T Hepf . I AE & 5 B
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W MM 1 mL.2 mL.3 mL.4 mL &K T
4100 mL A&, E 4 E 100 mL, 14 F 4R 71

#2598 1 mg/mL.2 mg/mL.3 mg/mL. 4
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(2) FF i 11 Ak 3 R A

B 0. 10 g 240 K 4R 2F 4k R 2F 4k T Rear b, i
A 50~100 mL 50 % i8R , ¥ be Af & F f b L, il
FE S8V . R R AE B A 100 mL & &)l
FOfE A, B Jn ol AAS 2 A b e il kL 9T
AR5 000 o v 9 AR B0 L i — 2D AR B R R
2 .

7=B/A X 100% (D

KO B F AR AR &
B—£F 4 2 v i R 1
1.2.5  HURELCT R

Z I GB/T 20944-2007¢ 25 2L 5t 1 1 B 19 F
B ) R ST ML BT 4R 355 125 A DU A o 1) e o
BE. 7 52 56 SR I BROIE OF ML PR Mk, BR R R
T

(D HG 775

OEFRNGIEFHE L NF .5 g A5 g;
B 10 g 8K B A E 4 % 1 000 mL. KA
Ja.pHE A 7.240. 2.

QEFRBNREEFRI A WE,5 g HILW.5 g
BEEWR10 gs BUERY . 15 g BK A ER R
1000 mL. i )5, pH{EN 7. 240. 2.

(2) 52 56 TR 1 il

BUE SRR 100 mL, it A 250 mL = M5l
rh, FHA2 i 2R B H bR A R 4 B TE E SR R R SRR
i SRR K B IR OB R B B SR AR L BR Rl
110 r/ min, fF 37 CFH3E 18~24 h. B EFR N
FHZEARK AR BE 20 A5 SR J5 FH L0895 15 3% J5 1 4t 147
W 1X108 CFU/mL % 5X 108 CFU/mL,
hy S 50 TR A

(3l 1 il £

W AR AR 4 Z AN 14 mm (1 BJE
TRAE X HERE b T 55 3R B A [ 5 R 28 4 1T Ak
B, RE 550 A .

() MR AE 2D PR
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WL RR LS WO BE [ J5 , A 5 9 SE R T A 100
pe L R TR, FH U A 25 01 TR A B 3R ik 3k i A A
Br5). AR AR ¥ A0 5, TG TR B R R R
FERCT 35 3% ML, 359 50 4% R AH R 5 58 3R 3R 15 9%
FEMEA B B R A B SR JE T L B 5% 03] B ik
A 37T CRYEEFRA 537 18 h £ 24 h, K97 45
J&i s WLEEA T B R

2 #FRE5ITiE

2.1 BMRBRTFAZTHERNEFHNHL

PHATHE N 1096, AR R R B ] 1 b A TR AR
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mL . 10. 00 mL I, 4R 7 48 & AR 2 1 A ] 80 722
R 1 iR,

15 0.08

14 + v

13 F
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11 F 0.06
= 10 F
o 2
W 9r ~
E 8L L]
= 7L 0.04 g
hoor g
B 5L ES
® 4L B e | T 22
Eoaf —v— A TR E{0.02

;- —A— RO

1L

oL L s 1 s 1 N L L 1 . L 0.00
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FE P 1 R 2 T AR B Y 1 A0, A TR AR
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RGN RS R R AR T (R A A R AR
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Bl R AR M LATE AR 2R b 20 0 T e T R &F
Y E RGO ER oy B 50 AR — o R Y R

() KIGFFE (b) 4 8 (4 B ER B
B2 REMBEENERELRS H KRB
LY E A Y S1~S5 AEER 4R R & 2 A
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PO 4t 2= 77 S AR XS 7 i B — o R
K HEHRC L 2 vt 200 1 ] A% 1 4R 5K €0, DL R B T Ak
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W TE S S SE 8 ik R A R AR i 4. 00
ml.

BT R M S5 SR 1T LU R AR FEACK TG
TR B B TS H0 T 2800 s B0 K AR 41 4 R A 4R 4Rk
JEL FEL T B R X R WO B B AR s HLBE
2T b RS B 3G 0 00 A P Y AR
R, BT B R 2 ks n.

WA 1096, K IR E S 90 °C L B
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5 h IR B 48 5 RNER B R TSRS R Fan 1A 3

.

50 0.10
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= =
T 0l 1004 ¥
o N TR
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10 —A— RANE HJo.02
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T T RN I A A B A, HLOR I RE FE A
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TR AT Ag™ 530 J5 M gk AT 42 il OF ke A I g
(AT BESE N, HRE AR B 20 %, S5 b R B RS
TSR AR X LA B ST IR & 76 J5 250 0, R vk ik %
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202,01 B4 B R X A8 4 oK B AT AE B A 10 5 )
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Wi 5% .10% . 15% .20 %6 B, Bk 791 b B £F 4
R B 2R N & 5 .

e i AT - el /i Ak 3 T AR AT At 3K A 4 O A A RL R A% Y R +9 -
55 0.12
50l
sl Ho.10

e 40T 40.08
351 | 2
Taof J0.06 1
= "
25 1 1 &
L —v— R TR 0.04 B
&7 —A— R
1B 40.02
10 F
5 [ 1 I 1 1 1 1 1 n 1 n 1 1 1 1 1 0.00
8 10 12 14 16 18 20 22
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B4 RESEBEARZFAELS T
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70
65 L
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60 - 1eo
5« 551 Iss =
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& 451 45$
E_XE 40 L . 40@@
o 135
i— 35t N
w30} 130=
- 125
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1 1 1 1 1 1 1 1 1 20
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B 5 AR E AR/ AT KRR
BB TFA R R

py 1l 5 W] il A e Ak B v I R R
BHEER T ORI AT T R AR R B T T
B AL BRRRLA PSR T, — 2 B A SR) v i 2 21 2
RO TR g R P AR e SOk B O o E R
R WE RS RN S RS TR TP, X SR
AR B R R A s 2 B Ak AT DA £ 4
Az K AAR RS EE 2 SR IR 2T 4k i AT B
PEi, B 2 5 SO I 1 2 22 5 0 . B0 R 2F 4
() ] AR A7 o A e 2L X T NaOHL JEAE
15%~20% Z 8], H 5 £F 4 U5 A 5. Bl ik 4 Al A
8 Ji A P A T A8 5 B ok 1 T g T ik 4 48
B AR L 2 8 B e AR R AICR TR AR 4R R
ok i i o e 1) v T3 22 L T R B 3k R
T 5 BEAR 0 & . SCm T AN [F] 2R2OK)E] 1Y 24 43 L &1
AEICASSE 0 22 7, Fe e i A A7 B A A ).
2.2.2  Hg(Ab 3R () X6 28 44 DK AR 1 2 2 ] A% 19 5

fe Ak Mk FE Ry 500, B A R [E) 43 5 R 10
min.20 min,30 min.40 min A}, 58 7 4b P £F 4k R
YRR T AR N 5] 6 BTR.

i & 6 AT 1, 22 Bk vk Sy 5 00 B, il 2 e Ak B B
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Xof 1 4 22 45 i DX A I ik 3 R 7R ER0 0 B o e L H
B A B8] 9 ZE 4, AL BEAR R P AR 4E E 5 NaOH
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B A BRI R .
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{off 5 ] 22 W] SNE-3000M 7 49 1 1 F i3 15k

TG AT 4 3R M A OR B 27 2 2K 25 R AN A 8~ 11
7. o PRI RT R, 28 FUREET 4 3R 2 4R R BOLH L
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KIRLFHEZ TR B T Ag, HH R )
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X R MR WL I, HLR B e 27 4w
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Agl 00.00  00.00

B 10 tFeF ey LE M
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Study on the strengthening performance of modified starch

acetate with melamine formaldehyde resin
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(College of Light Industry Science and Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China)

Abstract:In order to improve the strength of paper under the condition of high electrical con-
ductivity,the modified starch acetate with melamine formaldehyde resin was prepared. The
effect of modifying methods, temperature, time and dosage of melamine formaldehyde resin
were studied. The application property of modified starch acetate was researched too. The re-
sult was shown that the application property of starch acetate can be effectively improved by
the melamine formaldehyde resin. When the electrical conductivity of wet end system was
lower,the strength properties of paper enhanced by modified starch acetate were slightly in-
ferior to that of cationic starch. But the strength properties of paper enhanced by modified
starch acetate were superior to that of cationic starch when the wet end system was higher.

Key words: MF resin; starch acetate; electrical conductivity; paper strength
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A preliminary study on cellulose microfibril preparation by
high pressure homogenizer with enzymatic pretreatment

WANG Zhi-jie' , KANG Yan', WANG Zhuan', LI Xin-ping' » CHEN Li-hong®

(1. College of Light Industry Science and Engineering, Shaanxi Province Key lLaboratory of Papermaking
Technology and Specialty Paper, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Col-
lege of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract ; Bleached masson pine fibers were respectively pretreated by three kinds of cellulase
(complex cellulase, exo-cellulase, endo-cellulase) and then cellulose microfibril (CMF) was
prepared using high pressure homogenizer. Morphology,diameter,crystal structure, crystal-
linity and thermal properties etc. of CMF was investigated. The results showed that CMF
suspension is translucent,like gel,has good stability, and has about 10 times of cationic de-
mand to the control sample; the diameter distribution of CMF is 20 nm to 60 nm; CMF film
has good transparency;molecular structure and crystal structure of cellulose in CMF has not
changed,basically the same with natural cellulose;and the thermal stability did not changed
significantly.

Key words: enzymatic pretreatment; CMF; high pressure homogenizer
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K FH A 0 Tty 51 Ak BHLAH X >R 156 B8 Jin 2R 4. Henriksson
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AL BRSO 2F 4 A K 43, 2% T =i £ 2 3R i
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1.3.2 CMF 1%
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ANULGZ U8 ML Y 3 26 B PR A5 RS e R
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kPa £ ) F#5/E 3 min, B4 JE 40, ¥ CMF B &
VB AR — [F] e - 2 18 - T 0 3RS AR 2 A)  AE LA TR
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INHEAR IR (D, EE 3 WBCE .

q=V +c/W, D
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Al AT S L AR 2% R Cu HE Ka B4R 45 1K 40 kV,
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Effects of alkaline pretreatment enhanced by additives
on the enzymatic saccharification of corn straw

CHI Cong-cong'?, LIU Mi', LAI Xian', CHEN Si-tuo®

(1. College of Light Industry Science and Engineering, Shaanxi Province Key lLaboratory of Papermaking
Technology and Specialty Paper, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Key
Laboratory of Pulp and Paper Science & Technology of Ministry of Education, Qilu University of Technology,
Jinan 250353, China; 3. Beijing Banknote Printing Co. » Ltd. . Beijing 100054, China)

Abstract: The effects of alkaline pretreatment enhanced by additives on the enzymatic sac-
charification of corn straw were analyzed based on previous study. Results show that the solid
content in the extract is higher for higher additive dosage, while the variation trend of xylose
yield is increased for the alkaline pretreatment enhanced by two additives, H; O, or Tween-
80. The sugars yield (based on the total carbohydrates in raw materials) of pretreated sub-
strate shows different degree of rise after enzymatic hydrolysis. Under certain conditions, the
total reducing sugar yield and weight loss are higher for higher additive dosage or alkali con-
centration. Finally considering all factors,including the additive dosage,the cost, the efficien-
cy of enzyme hydrolysis and so on,the pretreatment of NaOH+ Tween-80 exhibits a relative-
ly better effect.

Key words: corn straw; alkaline pretreatment; enzymatic saccharification; H,O,; Tween-80
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FES23ES.TQ353 XERFRER: A

Study on microstructure and reactivity of moso
bamboo with dilute acid pretreatment

LOU Rui, ZHANG An-long, SUN Wang-sheng, LI Zhi-jian,
ZHAQO Hong-xia, Wang Yin

(Shaanxi Province Key Laboratory of Papermaking Technology and Specialty Paper, Shaanxi University of Sci-
ence & Technology, Xi'an 710021, China)

Abstract: To optimize the pyrolysis characteristics of biomass in the proceeding of thermo-
chemical conversion, moao bamboo was subject to the hydrothermal pretreatment with the
dilute hydrochloric acid. The pyrolysis behaviors and kinetic model were expressed by TG
and Coats-Redfern methods for moso bamboo with acid pretreatment,and its microstructural
characteristics was analyzed by SEM and XRD. The results showed that after dilute acid pre-
treatment moso bamboo took place microstructural revolution, and cellulose crystallinity and
thermal chemical reactivity were greatly improved. Moreover, the pyrolysis reaction of moso
bamboo with pretreatment carried through completely,and the activation energy for bamboo
pyrolysis reaction and frequency factor increased greatly along with the dilute acid was add-
ed.

Key words: biomass; bamboo; pretreatment; microstructure; pyrolysis dynamics
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Study on the down dyeing process

QIANG Tao-tao', ZHAO Jing', LI Juan', WANG Xue-chuan',
ZHENG Shu-jie*, LI Meng-han'

(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technologys Xi'an 710021, China; 2. Petro China Kunlun Gas Co. , Ltd. ,
Tianjin 300000, China)

Abstract: The down dyeing process was designed according to the fur dyeing process. The
down was dyed with red,yellow and blue dyes from Xi-Li brand at high temperature,respec-
tively. Firstly, the dyed down was treated by rinsing, drying, dusting and other processes,
then washed by water, at last, in order to measure the dye-uptake, the dye content in the
washing waste was tested. To obtain the optimum process of the down dyeing,the impact of
dyeing temperature.dosage of the dyes, staining time, pH, dosage of the fixing agent, fixing
time and other factors were investigated.

Key words:down; dyes; dye-uptake; dyeing process
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BiFeO;/CoFe; O, %M 0 5l & 5 % # L 1% B 3¢

KEER, REm, A K, EEE

(BRPERME R MR 5 TR, BV P4 710021

W OE.RER-BEEREEFTO AR LEHE T BiFeO,/CoFe, O, £ A4 M B, 3t 2 A I 69 9L
Mfed FHAEHRTT AKX, &R AW LS HEE P BiFeO, B 69 ik 2 M % A v
.M =% R3c:H Z R A4 T A =% R3m:R T R A% H; &£ BiFeO,; #2 CoFe, O, Z 1] A 19
EURE . HERELEBMEE ; f£F B F.BiFeO,/CoFe, O, # I8 4aFa EL1E Ms 4 76. 4
emu/cm?, # 2 EEAAE Mr 4 40. 3 emu/cm® , #7413 7% He 4 1 350 Oe, 3 B & 3L E 2 WAL
BiFeO,/CoFe, O, 5 & Jth 3% mE M & B T #0315 CoFe, O, .

X817 :BiFcO, ; CoFe, O, ; B Eik-% Ik ik ; LAt
FE45%KS . TB34 XEkFRERS: A

Preparation and multiferroic properties research
of BiFeQ,/CoFe,0, thin films

TAN Guo-giang, YUE Zhong-wei, XIA Ao, REN Hui-jun

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

Abstract: BiFeO; /CoFe, O, thin film was prepared by gel-gol on FTO substrates. The micro-
structure and electrical properties of thin films were measured and analyzed. Results showed
that the structure of BiFeO, phase of BiFeO;/CoFe, O, film was distorted, the space group
was changed from R3c:H to R3m:R. There was an obvious interface between BiFeO; layer
and CoFe, O, layer,and solid phase reaction did not happen between them. At room tempera-
ture, Ms~76.4 emu/cm?®,Mr~40. 3 emu/cm®, Hc~1 350 Oe of BiFeO,/CoFe, O, film were
measured, which showed the macroscopic magnetism of films. And the ferromagnetic proper-
ties were mainly originated from the CoFe, O, layer.

Key words: BiFeO;; CoFe, O, ; thin film; ge-gol; multiferroic
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e 30

e fF e —ERE LA IR B AR (006) &1 .
(018) & 10 XF 7 (1) 437 5F 06, BFO I B A = 5 4%
¥, )& F R3c: H z5[a] BE. X} F BFO/CFO & 4
FELHAE 20 A 30,1 °.35.4 °.43.4 °.57. 1 A
62. 8 kb fi 5t V4 & T CFO (JCDPS No. 22-1086)
FRIEWE , BLEH CFO [ 45 84 B R R A8 76 20 2 32 °
39 °Fi1 57 °“fii §H& ) JE F BFOJCDPS No. 72-2112)
FRAEWE , I HLAE 32 *4b A% (104) FTC110) & T I X 7 F
T 5 2 T 31, T AE 39 °F 57 Bk i % (006) Fl
(202) FhTAT (018D FN(300) ity ThI X 107 Y 43T 559 0 D) & =
Ty . F£ W BFO J& F R-3m(166) 25 8] f#f = )7 4%
F s B ESH &A T AR, I HAE 20 2 28 “ i BLIH &
T2 J5 4544 Bi, O; (JCDPS No. 52-1007) 4 45 1 i
U] BFO/CFO & £ Wi b BFO #4514 & A: W 42
537757 8546 Bi, O A2 A K.

ARG RULI AE FTO o JE i 45 45 /i B B4
AR A A1 25/ 1 CFO I 5 - E Ik 78 BFO #
JEE L BFO Y S AR S5 48 H R3c. H 25 [MIBFAY =
SEFIEEAS R R-3m(166) 25 [A] B = 5 45 #4).

22 vBFO
—~ Z= + CFO
= #FTO
—_ v —_—~
o ool o~ —~
5 g8 8 28
# = T
E # L 1T WBFO/CFO
o
g
g BFO
CFO
b4 5 + + .
L L 1 1 1
20 30 40 50 60 70
20/deg.

B 1 CoFe,O,.BiFeO, #= BiFeO,/CoFe, O,
A4 #He XRD A
& 2 4 CFO .BFO.BFO/CFO ) Raman
e E L K 2 Rl CFO MREAE 312 em ' 477
em '.574 em” 'L 628 em 'L 696 cm ! IR A %N
HE, T Tog Ty VALK 5 ASFRAESR S A5, X Fh

FREIR SRS Y Y Luo %V 4 H #Y Raman St
TR — B L BT R 1) CFO i Sr J5 2R b A1
45k

=5 7 2

S R N R
ko 3 P 1 —CIo
Wz | Do ;—BFO
A ' Lo BFO/ CFO|

| BFOCFO

Intensity/(a.u.)

1 1 1 1 1 1
100 200 300 400 500 600 700 800
Raman shift/cm”

B 2 CoFe,0,.BiFeO; #= BiFeO,/CoFe, O,
B A% B9 Raman K38

BFO # K7 143 em '.176 em '.222 em !,
265 em ™', 366 cm ™', 469 ecm” ', 525 em ', 609
em PRSI BN N A -1.A -2, A, -3 . E-3.E
6.A -4 . E-8 Fl E-9 ¥R B %, FLRR A 0& 47 B 5 SCHk
5 B = 7 A B R ORI S BiFeO, HE W %
P2 A Fe W] BFO Wk = 7 AH S5 4.

Xt BFO/CFO B, 2 AR, 7T DL %% 3]
BFO # B AE 138 em ™ '.169 cm ™', 217 ecm ' 4bFH
AN HAR AR A, IR, BTN T
BFO 1) Bi—O #" 1ff BFO/CFO R =4 A,
PR HXT T BFO 15 % A B . HL 50 5 38 Jin
B2 0 T2 A MR BFO  Bi—O # A%
T AL AE 250 ecm ' #] 800 em ™' X . BFO/
CFO ¥ sh %8 3 06 iy 588 B AR /I L Bl /& 695 cm !
T CFO 1% 5 5 4 2 A X 02 . 3k 32 282 K oy
—J5 1 BFO WJEREE R 295% CFO JEREER 3 %, 3
& rh k7S CFO W5 58055 . 9 B2 % T BFO Y
HF5. 55— E e BFO A CFO (5% 2 fic

% 1 CFO.BFO #1 BFO/CFO # &) XRD #{1& Rietveld 151845 R

b SRR 75 [B) A% S8 R-A¥/%
, . R, =10. 21
CFO 7 Fd-3m a=b=c=8.388 21 A R, —15. 64
Volume=590. 21 A®
R, =38. 04
a=5.576 14 A R, =11.47
BFO =) E R3c:H c=13.864 97 A R,, = 14. 20
Volume=373. 35 A® R,=8.55
a=b=c¢=3.956 02 A R, =11.89
=gyt . 0 a . < A
=7 8H (BFO) REm:RE9. 7200y lime=61. 91 A’ R,, =15.10
. a=b=c=38.356 50 A =3.
BFO/CFO ;ISR (CFO) Fdsm(ss.8%) & P=c=8.3%65 R, =8. 86

ST EE R (B, O3)

Fm:Sm(G. 5%)

Volume=583. 54 A’
a=b=c=5.554 17 A
Volume=117. 34 A®
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R T 2D R A R R T AR X
B XRD i#47 Rietveld K&, 45 WK 3 fk 1
FR. S 18 & B CFO W= 7 450, J8 T
Fd-3m 25 [A] 5 #F; BFO Wi 2 = 450, 8 T
R3c: H 25 0] 5 #; BFO/CFO & &3 I iy CFO
58K J 37 77 4549, J@ F Fd-3m 25 8] 5 8, i BFO
38R A = )7 454 HJE T R3m R 25 [a] S BE. K 1
AL 1, BFO/CFO & & Wi H BFO 1 # il 2
BUR A KRB R/ X UE T Raman g i o
Bi—O ##ry24k. £ BFO £ 5 CFO £ &5 .
CFO Mgt I R & 424k . BFO B 454 &4 T W
AR L AR A B9 ENIE T XRD A Raman 4347 4115
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g
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=
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B 3 CoFe, 0, .BiFeO; #= BiFeO,/CoFe, O,
A A e XRD 45146 B
GGER A R §h I 45 M)

2.2 CFO.BFO.BFO/CFO ¥ i 64 # 0T 52 5 7

K 4 & CoFe, O, \BiFeQ,; #1 BiFeO,/CoFe, O, T#
I 2 TR AR T SEM 8. CFO 192 T FLBRA D 850N
AORL RIS 55 I S BOR R RSH R B 157, BLAR A
50~80 nm(A & 4(a) fr/n). CFO 25 FTO/glass %
M A 9 1T, CFO J2 R B R 24928 170 nm (40 &l
4(b) A7) . BFO S A ok RUSE 3557 ks [ B FLBR
e A IR R AL N 4o Bia) , I 1 )2
JEAE 400 nm 2547 (AT 4(d) %) . BEO/CFO i
A BRI AL RS DA S 2 S AL CAnE 4 () JIr7R). 4
XFF BFO # [, BFO/CFO # I v i) BFO 2 i 8
BER 2, R R AN 5], i ik — g B R
BiFeO, 5 CoFe, O, W™ A= 1 J1, 5 M |2 BiFeO,
AR & . BFO IR N 500 nm, BFO/CFO &
WA R R 670 nm (& 4(d). 3f H BFO,CFO,
FTO/ glass Z [ 777 1 {2 A9 S 11 . 56 BH BFO 5 CFO,
CFO 5 FTO/ glass ZIRIFEA H 4 BFO Y2514 A5
T A SR E AT A ORLAE 25 B Y XN R A A=

K.

(e) \(DBiFeOs/CoFe, O & A B 14 2 1 A1 B i1
B4 Epes k@Al &e SEM B

2.3 BFO/CFO A& H 6 % s 8k 57

BiFeO;/CoFe, O, I8 = I T A L i 7 £k n
K5 Ca) s, AT LLE Y, o3 KT 220 kV/em
i, BEO/CFO Bl g 7 2, BB L I /) BFO
JRE By Bt if 2 A AR 55 . BEE S 37 B S I, BFO/
CFO R BA 3010 F0 Y A vy o] 2. 3 B3 b 3
LA WSRE . — & F Sy BFO ¥ B AT 28 6k
B AR AR K U HL U E A1 H 3 AN W 4G K 1Y
T LT o I A L i O o5 AR TR R P ) L S 1Y)
FEL 37 568 B2 /N 1 T 0 A B S 5 R S DT A A5 9 A g
15 2 38 4 MR AL, 50 N BB 2] BFO 3 58 1) B 52
M Ak AT S AR A HR S T4k — 2l F Bi, O, A
P AT R R e ) e o 1 22, S B0 R G
MK 5 ) i AT DUATIE #E 460 kV/em WG T
BFO HIFE Ak R A 1. 0 xC/em?, 1 CFO &
Bl W TR AL E TN T 2.0 pC/em® 7] I
CFO #iEE X BEO 15 A% 4 v Pk 9 42 i T AN K.

FR RIS BFO/CFO 8 R A4 1% 7 7] 28 4n
5(b) Fr. N H AT LLE H BFO/CFO 3 J5 1) 40
HBEAL R N 76. 4 emu/cm®, T S WAL TR BE R
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G| CFO B4 5 WY 2k e M5 21 1 1)
KEHE R W PE 2 BFO [ 100 245, B/ 5(c) &7
AR 44 A CFO B /g i 17 2. mT LS 28 19 0
B CFO (98 g AL 58 BE o 288. 9 emu/cm’ , 42
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X— 25 5 CFO M B G M A 3, k18 B
BFO/CFO AT MR IR T CFO R,

3 it

(LB]A CoFe, O, ZEJ5F, L2 BiFeO, WY
AR 45 ) % AR WS L R = 450 R3c: H 45 i) i B
BEAR N = 7 45K R3m . R 23 [a] S5 8 5
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Ba;Y(BO; ) :Ew’T By K& B B & 1 RE

ﬁtﬂ(ﬂi’ éc’[iﬁi E]#J #

(BRPERHE R WA SFE R LAY RE, B W4 71002

i B RAARRK FBIEFKRKEBE FREREF EC B LKA, S RT Ba, Y(BO,),:
Eu’" 3¢ k8. R X H L4784 (XRD) éaa*m@%Eﬁﬁiﬁ(SBMﬁw%fh;‘twﬂ/\#fr@m 2+ B
PR M T A R R AT R AR, S5 R A £ 399 nm B EI KB A T LE M4
AE¥% A% F 595 nm»615 nm,695 nm ## 710 nm, s & F Ed’ #9°D,—>"F, (J=1, 2,3,4)Z |4
W F ki, P 615 nm A4S B5& T 595 nm A 4P, L Eu'l R A E R R AT AR P s
ARAL, FEAK MR 180 C I BARE IR 4 h. B LK E 3 mol% i, 3 K589 & 4% 7% F 1t
Lii5 o/ Lsos am 89 1B A 4, DLBA FRATF 69 32 4 R M AR 4T

KR G LED; & & by M d; ki

HmE S ES:TB34 MEAFRERD: A

Hydrothermal synthesis and luminescence properties
of Ba;Y(BO,), :Eu’"

SHI Yong-sheng, JIANG Jia-min, ZHOU Cui-cui

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

710021, China)

Abstract: Eu’” doped Ba; Y(BO;); phosphors were synthesized via hydrothermal process by
adjusting the hydrothermal temperature,holding time and the doped concentration of Eu®"
The structures, morphology and luminescence properties of the as-prepared samples were
characterized by the X-ray powder diffraction(XRD), scanning electron microscopy (SEM)
and photoluminescence (PL). The results demonstrated that the obtained Ba, Y(BO;); phos-
phors can be effectively excited by 399 nm. The emission peaks of the phosphor are centered
at 595 nm,615 nm,695 nm and 710 nm originating from characteristic of the transitions *D,
—"F,(J= 1,2,3,4) of Eu’*" ions,respectively. The peak around 615 nm is stronger than that
of 594 nm and the ratio of Isis ym/Ise5 am 1S 4 s showing that Eu®’ ions site at lattice without the
center of inversion symmetry. The optimum hydrothermal temperature, calcination holding
time and Eu®" doping concentrations required for maximum PL emission are 180 °C ,4 h and
3% ,respectively.

Key words: white-light LED; red phosphor; borate; luminescence properties
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1K kS Bas Y(BO,) 5 : Eu® " BO/K A B & LM fE * 43 -

Ot LED &8 — R ER Lt R4, A AR
AINCERCR R TREIR R LA B ETL. LED 5%
A KFEEALLT 3R (D ¥ g1
3PP A A B E — Ok SE L OB R g (2) A
LED Jts 7 Fl Al i #5608 1 8O6 5O m 45 &
4L G LED; (3) 3 %8 486 LED 38 R R ol g
i LS R O AT EARN - e S Y )
A E AL LED Y (HZH A 7E LED i il &
FURE FH b e R 28 2 2%, & SO 1 B 210 43 A X
B, MK A (CCT) &, B 048 80 (CRD 81K,
KOGVERE R0 SRy b, TR — B B BT 4 Ah
A RO R ICROR T A BRI 21 6,5 0 K
SEARAT LEN.

HAT, /] T At LED i) =3 (6 50k by £ %8
AR AR TR, ik R ER A A AL, R Ok R
MR bk . BRI DL K ALY, HmE SR GER KT 1
500 C) B IESAEA R, ST @b, W5,
fiff . TR 0 J5E 0T ¢ S by DR B A e 4 U BE AR A
8 i B v A R O O R AR A M (B RO
B EAESE, DL Ba, Y (BOs ), NI, E T B
e B 1 6 R R BRHG R O R LK 1T AZ B
WFTE B e T L g AR R T R B, 2
Eu*" 824 BE IR 43 B0k 2 Y1) . Ba; Th(BO, ), : Eu®’
RseEfem. Li P L& R R Eu' (93
JsBa; Y(BO3 ), - Eu® 28Ky & O i B2 A 5 35 n
JE W I B Meng XL A& I T B AR v & B
Ca, YO(BO,), : Nd ¥y K K AN AEL 273 nm
R — A ARSR AP R W, T O - LB T
BRI IE 5 BO,* PR RER ES. N T
FOW R SR B AR R A% B8 1Y e U [ AR A B 2Ok
Ky 2 7 A P R e S o R P 2 i IR e by R
FECE OGRS TR K I AT ) A Al Nk
B A ¥ S TR BT E 247 6 T H K 3R
BB Y, GDBO, :Eu’ Mk, 1 5 F K #GE G i
Ba, Y(BO,), :Eu’" %60y M H LM E ot 2
A fif A A

AR SCR KLl & T Bay Y(BO,), :Eu®”
BEICHT I FE T HAEAS R K BIR E AK B R i) | AR
B T] T AR 080 Y 1% R 98 S K S R S 0 E b R
LA IR T Eu’™ 18 2 W B X RN & S RE Y

1.1 H&HE

(i 5] : Na, B, O, . H,BO, , 43 4l , 7§ 22 1 i
B A2 s NaOH , 43 A1 4l [ 24 48 A Ak 27 35
BB BaCl, « 2H, O, 20 Hr 4l K H T 5 i fk ~#
WA Y, 0, Eu, 0,99, 99 %) , 6 25 48 A 1k 2 1R,
A BRA .

(2) il #% « ¥ AL 2 1 it B AR IBURURE 8 R ik 4
) Na, B, O, ,NaOH #l BaCl, « 2H, O 4 % 2 &
FKHEC AL 100 mL . B NaOH & i F1 BaCl, ¥
R RYN DN E Rl I N T i B S 3 s B A
Wi Fsf [ 17 2 B B 0 L e VR B TR
F 0w R DL, FR = Y. O, B THEA T FE IR A
MR 153 YAINO, F1 Y, 0, BIRAER. %
415 2] 19 BaB, O, Ml H,BO, & Eu, O, jit # Kk
PN KT INA Y(NO,), #1 Y, 05 IBRA R
SR AT A D f B oK AT B 4. o
Eu,O; M & B H A 0~ 4% Z [, & 5 Fl H
NaOH & #E47 pH P83, W pH B 4. K
ETE] 6 h, KA AE 160 °C ~200 C  MBBEPR IR
BF ) 7E 4~12 h i [l N ;. et B I 45 21 8 AROIR
7=,
1.2 H&iiE

K HAF T D/max-2200pc A X Hf £
Wy ARAT G ML 26 454, X I8 R Cu Ka(a
=1.540 6 A), TAE4SJE 40 kV, FHEH 15 °~
70 °, H MK 0,02 °, HHEE 4 °/min.

K H A H S R S-4800 B 3 % 5 4 4
T U (FE-SEMD , I 2 5 83 19 TE 35 F R ST
I R 1 kV, W FRBH S HER 2
nm.

SR H 57 F-4600 BY5E G A I [ 4458 6
3 B TS R SO B A I A A RN
f1.

2 HRE5ITiE

2.1 Ba; Y(BO,),.Ed'" #4851

Bl1 o K[ K AR T B 43 K S BayY
(BOy); :Eu’" Bk my X G2k (XRD) 3%, WK 1 7]
VA K BGR BE S 160 °C B, Jir 45 7 91 19 XRD
W25 Ba(B, O FrifE R (JCPDS NO. 70-4884)
W6 5 3¢ BHK BRSO T B 2o 1K, AR 2B B H AR 4. K
PO EE R 180 “C T, TR FE ok K 9 XRD A7 5
(B A9 B 5 45 i (JCPDS NO. 51-1849) B ¥
—H YK BGRE N 200 C I, WAL B A BT WS,
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3% Eu* B A Bay, Y(BO,); B, X B 17 545 R %
WY WA BB AT S i, BRI i Bl B A
FEARFZM Bay Y (BO, ), P AHIE 1, T DLk £ 180
CAE Ry K Bl

A U“h AA \ A, A 160°C
a5 l Nl \
s 180°C
~
2
i
s |, \ ‘ A A 200°C
E BaxY(BOS)3| | JCPDS Card No.51-1849
| | ] Ll .
Y.Ba,B.O,, | \ JCPDS Card No.48-0307
o Al d l.u dbd el I T W
Ba(BZOJ)| JCPDS Card No.70-4884
| PR

40 50 60 70
2-Theta/degrees

A1 REKKSETHEH Ba, YBO,),:
Eu’’ #4k 8 XRD 3 B

20 30

2.2 Ba,Y(BOs),:Eu'" o4

B2 451 T 4y BIAE KGR EE R 200 °C (a) Ml
180 C(b), LI 6 h, HEIEEE 700 “C /i 4 h T
il £ B A R S B9 SEM BE . NIE 2 Ca) T LU
AR TR B 4. Y K BGR BE D AR, Sy 180 °C
BF B i 9 2 B A, SRR S A I b gk — 2P U]
180 °C Ay fie K FA T

() 7K PIR B 200 C

(b) K #R B 180 C
A2 TRKKEBETHEZ® Ba, Y(BO;),:
Eu'" %K% SEM B

2.3 BagY(BOg)g:EUSJr%i?\E'H:—ﬁE
& 3 4 Ba, Y (BO;),:0. 03Eu®" 7 /K $4 i &
180 °C, R 6 h,JBBEIREE 700 °CF A [R) B e o T

A [A] AR 38 % (L 3 (a) s Aen = 615 nm) 5 & 16 3%
(& 3(b),Ax =399 nm). F 615 nm 1 4 Wi i 3k
K, 7E 350~500 nm Bk B KV E N MR R A 2
TR A 0 R R A H R AE 399 nm Al 466 nm Ak,
BT Eu’ B 4l DA N BRI, 4 516 R TTF,
—’L; FI"F,—°D, BRI 7E 399 nm AL WS H5E , 1L
BE T 240 LED S5 i & 7= 4 HOk.
JyAN B 3(h) WAL FE 399 nm HAMGEK K
B FIEAL T 615 nm, J& T Eo® "D, —~'F, Ik
4 BR3T . 595 nm, 651 nm Fl 695 nm Ab # & 5 ik oy
Bk H T°D,—~"F, . D, —~>"F, "D, —>"F, (1 #% 5k
FORYETF, M RBEF MBS D, " F, 1 BRE £ 5
JERE L R BN, T LK Eu® 7 b R 558 A it A Xt
PRk 2 Eu® b F 3F %R B rpoe 7 8 B R D,
—TF, AXPH A A AR AR IR IE & I Sy L DR O 1 A
K HHETER A Ea®T FEN T B R 1Y Ba, Y(BOy),
A FAE X Bk R O 1A% A7, Bay Y (BO,), : Eu®’
PRy & — T AR M E R DG LED HZLE 50
ML 3Ce) T LUt Bl 2 48 b O i B[] (1 4
S aI<5D0»7F2> /I<5DO»7F1> Y e AR 2 /S . BRI IR & 5T
W 595 nm CHE 1 M BR AT ) % G it J32 A4 Xof 486 K 136 B
Eu®" ML A% w0 AR S Bk A3 B 31 Bk 67 8 G vk
JE RN T EOKAS KOG € 4l AR K 3 ()
AT LA AR 4 b # 8 h Rl & Ptk H R &
SPF UG SR E 4 00 24 DA UK R S DA R BE T 4 AR 2 AL IR
T 12 h A 10 2 6 A H 32 K G 0 ik B 5 R R I 0
SRR . 25 b TR L a4 4B b A I B TR AS B A
S AT 45 40 1 418 K, PR IR A0 D e A 1 4 e 1

IR IE] 2 4 h.
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Effect of pH value on photocatalytic property of LaMnO; powder

LI Jun-qi, LI Wei-jie, HE Xuan-meng, JIA Xin-rui

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

Abstract: The perovskite LaMnQO; (lanthanum manganate) photocatalysts were successfully
fabricated via sol-gel method using citric acid as complexing agent. It was also discussed that
the degradation rate of methyl orange(MO) under different pH of LaMnQO; photocatalysts.
The final structure and properties of the products were characterized by XRD, SEM, TG-
DTA and UV-vis spectrum. The results showed that the LaMnO; photocatalysts exhibited
excellent photocatalytic activity for the degradation of MO and the degradation rate for MO
was up to 85.71% (40 min)under the acidic environment because of the great absorption of
MO which was up to 45.64%. While the MO could not be degraded by the LaMnQO, photo-
catalysts under alkaline conditions. But the effect of degradation was reduced when the pH
value was less than 1 for that the molecular structure of MO turned into quinoid under this
condition.

Key words:LaMnQO;; pH; photocatalytic
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Corrosion behavior of Ti, AIN powders under hydrothermal
conditions in acid solutions

LIU Yi, ZHANG Li-li, LI Ying-xin, ZHANG Li-feng, GUO Shou-wu

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

Abstract: The preparation of two-dimentional materials with a thickness of several atoms
through the selective etching of the MAX phases have attracted tremendous interests in re-
cent years. This work is focused on the exfoliation of Ti, AIN which is a typical member in
the family of MAX phases. The Ti, AIN powders were used as raw materials and their corro-
sion behaviors in HCl, H, SO, , HNO, under hydrothermal conditions were investigated. The
microstructure and phase composition of the samples before and after treatment were charac-
terized by scanning electron microscopy (SEM) and X-ray diffraction (XRD) and the mecha-
nism of the corrosion process was proposed. It was revealed that both Ti and Al atom layers
in Ti, AIN lattice reacted with acid solutions simultaneously during hydrothermal process. As
a result, Ti, AIN powders were finally transformed into TiO, particles with lattice types as
Rutile, Anatase or Brookite at high temperatures in the HCl, H,SO, and HNQO; solutions re-
spectively. These results indicate that the selective etching of Al atom layers from Ti, AIN

x W FS HHA:2016-03-08
EETB :#AFNE G L 2R S LRI & H AN T H (20136125120003) ; BEVE A #F JT & WA R 5 H (
2013JK0936) 5 BRPGRLH K= 18 1B IS 3h 24 5T H (BJ12-10)
EE® A0 B A982—) B PP TE L, JEm 8 B 5T 7 10 . MAX A B % B HA7E it 8 49038 14 1o
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lattice cannot be achieved by hydrothermal treatment in acid solutions.

Key words: Ti; AIN; hydrothermal corrosion; acid solution

0 35

FIF HE B8R X% MAX AH B & Bk s H i A
J2 R EAT 1 R S ol T ok A — 28 45 A A 8L Y
TR R (GEFR N MXene BHOED YL ix 2 4K
AT Z R0 2 R IR PR R DL R S Y
HL 27 | 4 B R L AU B A R AR
B NI RESE AL VB TR (BB T Uk AR AR
B R E ) R AR T KA BT i
S S AEAE T ) R B L I

H R, BT S I R B 1 ik (9 24 0 MAX AH ik
Tk Wiy g gy R % T MAX A R AL W B % 0
T, S DL HE B2 0y 8 flA 53 517 5 TR 0 25 8 Tl i
— A BB SC PR OHD BE BE MRS bl oe Ah, X T AN TR
MAX B Ak ) B 5 43 1K, — gt 7 B2 4 28 19 HE R
A N A A ol D PRI R 1 I kA
245 0 3R 5 ISF ) A2 X4 T R A i e Y ] S

TEABFFE H, PEBC MAX H & b 4 B % b (1 i
R R Ti, AIN B % o J8 1l 2 % 42, DA Eh 2 . ik
T FIAA R Ry JE 1A BT, BIESE 1 Ti, AIN B %08 14 7
IR AF T 1 b ) B 0o A IR R LR R A h
KA o S P R AR L S R ok A B 3 T R
BT e CHE U L MUTT R T, AN B %6 4 1A
P18 8 I R ) 5 25 Al

i

1 TBEH

PLTi By AL AIN #3  f ih B Rz J Rk ) FH i Ha
ST RBR LS 45 Ti, AIN BefRp 8, Bk g 22
ULSCHER 12, 75 30 e (R b R 5 0T I 35 47 85 R, 0 43
JEAR B SEHPRLAR N 25 pm B Ti, AIN Bl %85 4. 4%
JEH 0.5 g Ti, AIN K A 2 20 mL #572 | Bi iR
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G R % 50 T2 B BRvt & (b2 o m TAR 8 s S s, BRIE SE% 716000)

B OERABTEALFFERNETEREAASL ZH(ERGO) /i £ AL Fwt & (OPpy) £ A

fi B A B4 (Co(OHD ) 545 842 (Co(OH),-ERGO-OPpy/CCE). i it ¥, 4k 5 7 % & EDS
R H Rt e AT T A EpH 9. 08 0. 10 mol « L ' BREFER FPHR T %15
A b, 48 3 i B BU(H, O,) 89 AL B E . 22 2 K9 ,RGO/OPpy A A K T w A
HEARL, A TRBIENEFREZ . 5 H 4T Co(OH), T AT AMRERERZHT &
A AT, ERAKH T D3R EAMNT ARG EEIEE A 2.0X10 "~ 4,.9X10 " mol
s LT HRA 7.0X10 % mol « L' (35, n=11), ZHE 4 163 pA + (mmol » L7 7'. %
AR T A AL AL SR B A TRAK L& &EJ?HU el s S R

KPR EREAMAE BN ; TRAR®S; RAMAE; T RALA
PB4 S.0657.1 XHFRERD: A

Determination of hydrogen peroxide using a modified electrode
composed of Co(OH); loaded on the reduced graphene and
overoxidized polypyrrole film

QIAO Jin-li, GAO Xiao-ling, XU Na, YU Hao"

(College of Chemistry and Chemical Engineering, Shaanxi Province Key Laboratory of Chemical Reaction En-

gineering, Yan'an University, Yan'an 716000, China)

Abstract: A chemically modified electrode composed of Co(OH), loaded on reduced graphene
and overoxidized polypyrrole composite film (Co(OH),-ERGO-OPpy/CCE) was fabricated
by two steps electrochemical method. The electrochemical behavior and element composition
of this modified electrode was studied carefully by using electrochemical and EDS tech-
niques. Furthermore, the electrocatalytic activity of this modified electrodel for the oxidation
of hydrogen peroxide was also investigated in 0. 10 mol = L.” ' B-R buffer (pH 9. 0). The re-
sults showed that a strong electrocatalytic activity and good selectivity was obtained under
the synergic action of Co(OH);,ERGO and OPpy. Under the optimum conditions,the linear

range for the determination of hydrogen peroxide by amperometry was in the range of 2. 0X

» W EHE:2016-03-14
EETR P #E T L WA RI5H (14]K1832) 5 &4 M AR T BT H (2014KG-01)
YEE BT TT A& (1990 —) , 2, BEPH 35 3 N, 76 B L B 58 A=, R 58 5 )« A 28 1 Pl A
BWAEE T WA971—) B Bergs il A, 8z , WF5E 7 1] . A2 B i L , yananyh2013@163. com
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107 7~4.9X 10 * mol » L™ '. The detection limit and sensitivity was 7. 0 X 10 ® mol » L'

(3s,,n=11) and 163 A » (m mol « L™ ') ', respectively. This modified had some attractive

analytical features such as low detection limit, wide linear range,as well as good selectivity.

Key words: reduced graphene oxide; overoxidized polypyrrole; Co(OH),; hydrogen peroxide
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Mechanism of reinforcing and toughening cement-based
composites by graphene oxide

ZHAO Hai-feng', LV Sheng-hua** , DENG Li-juan®

(1. Shaanxi Tianhao Concrete Engineering Co. , Ltd. , Xi'an 710021, China; 2. College of Light Industry Sci-
ence and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract; Graphene oxide (GO) sheet dispersion solution was prepared by oxidization and ul-
trasonic treatment,and then GO reacted with acrylic acid (AA) to prepared the copolymer of
poly(AA-GO) for reinforcing and toughening cement composites. The results indicated that
GO, from poly (AA-GO) copolymer, can control to generate flower-like and polyhedron
products and form ordered microstructure, which can significantly reduce the holes and
cracks and increase strength and toughness. The research result has the positive significance
to increasing the strength and toughness as well as improving of crack resistance and prolon-
ging life of concrete.

Key words: graphene oxide; cement composites; reinforcing and toughening; self-repairing
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AL A BIEB RN 0. 03 %I BB A Ry 15~
20 JG /37 5 KR £ L AR AT DLk 2 7K U8 45 bRk
Y 20%~30% 80 5 W 4E 18 A BA Y
2NV E T

TEAHF T H L 25 T TR 04 R AR R 48Uk A AR
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Sk S A B 0 3 iR 1 ) K U8 Ik B A MR TR
FHARGE T B8 A H AR S

1 WIS

1.1 SR H R A

AR A7 BB VR BR R (H, SO, , 98%) | 7 4 BR 4
(KMnO, ), i BR 41 (NaNO; ), W % 7K (H,0,,
30%0) MR (Cy H, O, . ¥ R 2 M &, i B v 42 2
SRR A B A AR R AR IR R K I (PCs,
20200, VY& H I SO R SRR BR 2w S 43k 5 75 Bl
7K Y8 (Shengwei P. O. 42, 5R) Al kR fE 75, ¥ i Bk 74
Kt R B 1 TR R "4 4L,
1.2 SZBMREE
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St % (FTIR) Y, #8 E A 4 3% 2 | 4 575 D/
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i ¥ ; SPI3SOON/SPA400 # J§ + J1 & W 4
(AFM) , H 49K T4l s HITACHI S-4800 %1 4
HLF 0 B 85 (SEMD . H A& H 37 2w il # 5 Auto-
pore® 1V9500 # A 3h K R AL , & E Micrometics 2%

A KRS 0~30 MPa, & 2l 30~400 MPa; JES-
300 RURE D BT PP R B AL, T B B AR M I A%
I

1.3 GO #= Poly(AA-GO) R 4 ¢4 %) &

1.3.1  SAuf 8BIE &

W E T UK ) 500 mL = B H A Mk i
2 60 mL. A& 6 g Al NaNO; 2 g, %25 )5 7
WA 14 ¢ KMnO, , 76 5 C N 1 h, 3R )5
FHiZ 35 ‘C RV 6 h, BRI MA 200 mL L8+
KL THEZE 60 CJa. 218 A 500 mL X8 FK,
PR A 30 mL B K . Be i b i B 6 28
WL R E 25 CL B D UL BB BEE VW pH
7, TR DY YB-500 BB A psab B 1 b,
BN A5 3 48 Ak A7 BB IR (GO 9K A 2 3 B0
1.3.2 Poly(AA-GO)I:E W Hl %

SRR 20 ¢ MR (AA) 1 g ) B R &%
((NHD,S, O %M T 15 g Z&E T KB 51 &
FIVEWC1)50.3 g NaHSO, T 15 g 2B Tk
R B RN D). SR JER R B EFICTH .
SR FNCID %5 43 538 3 1% W =1 22 18 Hbom A 2115
FER 50 CHIEA 30 g B9 GO S U . 1% Jin At [a]
PEHIAE 1.5 h AR SN 3.5 hy SR JA MR IR = 25
C,H# NaOH # W8 15 pH 24 7. 0, BP 4% Poly
(AA-GOYHERY). #5H P(AA-GO) Y & 8 T7E 23%
LA o GO SN 3U LS.

1.4 KRG A5 &
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ly(AA-GO) 1. 035 g4 &) L il il 2 K e 1>
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mm) . HAF,PCs &N 0.9 g(FEIRKIEE M
0. 2% R BB A) GO & &8 R0, 135 g (% IR /K e
HAY 0. 03 % EARB AD. FEIE IR (20 °C) E 1 (4
TR EE 90 %0) B &4 F F 0.

1.5 #alF ik

K GPC W& 4y + & X 40 # 2 % ] FTIR
WEATEE AR ; I AFM 0 22 & R B /N, B
FHARRE 2K 2l v () B L R B 300~1 000 £ 5 B —
TTE B RE B b 1 SEM W ZRE 5 1 18008 TE 51
W R [ 5 AE 40 ) 5 T mE 4 A B D XRD I
FE S0 XRD 15 5 e b 4 4 5 B A s 45 5 13 4 iR
GB/T 17617-2007 J7 & W &, 0 4 # K K
2.4 KN/s, PATIE = R BCE 48 fLE5 1 B 3
JERAL I 2 AR JE N 0~30 MPa, & &l 30 ~400
MPa.
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PUYT R AR 0L K 2 TR, g5 R E WL GO B
AT KPR G MR R T 100 nm A9 £L I &
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AERGERHE(MMA)/A KB R ¥E (EHA)
xof 7K 1 T A B/ T R A IS A B RO 2 i

(BRPIRHE K% #T SR T BRIk SEORE S0, BRI 75% 710021

W EAFEAAGRBRACKA=ZFTREAIA AL, FAAER T B (MMA) &R 7 ¥ 8 (EHA)
EARM KN AWRAERREHERT BT RHRG ST ILAN(CPA), FBTHALTE
#t—F R & B T KM R BR /BB AR Lk (CPAAR). R A 2 et 20 40 k38 (FTIR) A 7 2
Ik (NMR) fo i 41 .45 (TEM) 5 55 CPAAR B A% 89 45 M3t 47 T & 48, FTIR #= NMR |
KAWL m T CPAAR B4 4, TEM X A % CPAAR $Lg A B 24 H; FE LA T
MMA/EHAUR &, T )3 CPAAR $Lik 442  Zeta WAL 3% 55 AL 4% T I8 % fo - R 0F 1) 69 %
R AL EE 2K ERE MMA/EHA A 15 : 0 4% 0 : 15 iF,CPAAR Lz
BT 65.6 nm Zeta WAL FHET 8.2 mV. RIEH BT RE THT 31.9 C. TR
MR E A IR TR 1A T 17 min, % F o EAIR , X BLA M L6 TR R AW TR E A
1 BT

KR BE B A M s AR AR BRA AR KMk, SLR

RESES:TQ317.5 MEktRAERD: A

Effects of methyl methacrylate (MMA) /2-Ethylhexyl acrylate

(EHA) on properties of waterborne acrylic/alkyd resin

SHEN Yi-ding, JIA Gui-yu, FEI Gui-qiang, WANG Hai-hua,
SHUI Xiao-jun, ZHANG Jing-wen

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

Abstract: A series of cationic acrylic polymer surfactant (CPA) was successfully synthesized
by free radical solution polymerization, using methacryloxyethyltrimethyl ammonium chlo-
ride, methyl methacrylate (MMA) ,isooctyl acrylate (EHA) as reaction monomers and then
waterborne (CPAAR) emulsions was also prepared by emulsification. The structure of
CPAAR polymer and emulsion morphology were investigated by FTIR,NMR and transmis-
sion electron microscopy (TEM). The result of FTIR and NMR spectroscopy was in agree-
ment with CPAAR copolymer designed. TEM test showed that emulsions displayed a particle
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morphology with core shell structure. The effect of mass ratio of MMA/EHA on particle

size,Zeta value, glass transition temperature and drying time of CPAAR emulsion and film

was characterized. As a result, as mass ratio of MMA/EHA decreased from 15 : 0 to 0 ¢ 15,

particle size of CPAAR emulsion increased by 65. 6 nm,Zeta value decreased by 8.2 mV,and

glass transition temperature decreased by 31. 9 ‘C. The touch-drying time decreased by 17

min and hard-drying time was the same, indicating the drying mechanism is oxidation

crosslinking drying after physical drying.

Key words:alkyd resin; properties; acrylic resin; waterborne; emulsion
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P TR AR M U e LA B 4 R O 5 L G
FIVBEE G 7 5 25 A A TR T R A d5 3 B2 ) TR B2
FHF P8 K G546 R 6 M 45 10 e M 55 4R 4. (il T
TRt 2 A Ol T 8 o R 2 4 ) Bl 4 T O B AT R TR
[ AN BRI VR 55 45 $5 5 — 5 1 A% B8 1 BE TR
B Rk DR A R v R0 e T R BR ) T
2R DRI X R AR 0 AT

AT 2t B R A i 1) T2 3 B R AT R
BT AR TR 0 v R 2% 1 57 20 R A )
FORNAE STl Al A= 7007 e bl e 5 e S5 T AR T
[ ERRNO P i3 A g N a U R G - B R 7
B R AN I B IR R e 4 b LR
P A SCR FZLAL T 20 TF & T — Tl /K A e e
i Ukt

ASCET AHERRREGEE AR T HE
TN MR NG = o FFLA R (CPA) , B8 1 i & 4
TR ALK BERR AN B 53 A2 43 T K v AT A
B T KPEN G RR / BERR W AR 2 & FLI (CPAAR).

SR AL Y 0 R R (MMAD 5 T 9 TR
SRR (EHA) I H A1) k2% BH 85 &5 4+ FL A6 R 1Y
Gy F- 25, DT BH B8 i - L AR 1 3% v 9
0y F5E 0 P & A oAy i — 25 5 T K T
W TR/ W TR AR g A2 5 L VL R 1P 8 0 Jg 1 M i
PP, A SCHE A T MMA/EHA F i) Xf
CPAAR FLIKIAZ | Zeta HL A | BY 55 1k % 745 1R BE
T B[] 45 ) 5

i}

1 TBHH

1.1 =3 RAH

RO 0 Tk 4 & 2 — B R S AL 8 (DMO) . 6
ByoR T AL TR R E] 3 gl 1O R P B
(MMA) |5 R 5 2 1 (EHA) . K HE i b X i
arcfE A0A6 T 2 B 4l A/ — 5% T IE (AIBND , |

T LU A T A B WL 43 BT 465 DK S R (GAA) (TN
Wil CAC) s REETT Ak 2438050 — T, 43 1 40 5 1 1 44 g
(AR) , BTG 5 35 1Lyl A BR 2w Tl 2, W BE
60 % , K ([E & & 100%) K 5 000~6 000 mPa
S,ER1E N 20~30 mgKOH « g '.

1.2 EBME

VECTOR22 %! fff B 0 21 4b of % 4% (78 [
Bruker 24 7)) s ADVANCE400 MHz #% 4 3 9% ik 3%
AL (18 E Bruker 23 7)) ; Jzhyl-180 il 2 T 5k F7 1%
RAB T K INAL#8 A FR A 7)) 5 Zetasizer Nano-ZS
B 25306 E B (G E Malvern 24 ) 5 H-600
3% 5 B 85 ( H A Hi-tachi 23 )5 Q 2000 %I 247K
R PALCER TA AFD.

1.3 & -F AR TR G H &

FE AT B P2 VR B84 10 T — U Re g b
A DMC( g) . MMA ,EHA FIfE R #EFI i AC(2
O VK FIRF 1% 5 AIBN 5 520 8K s i
TE 80 “C &M FH2IHEFE 4~5 h e, RO A3 BH &+
P TR 5 43 FLAG ).

1.4 T8 &-F & 5B/ BB RS SUi& 09 H &

V5 BERR A IR L BH B = 20 F LA R LT R 3
22 WL O E T = b b R KV IR E 80 °C
A GAA(L @), FEIA R 3 W5 . 76 = 3 HE T
A 80 C #A K il 15 2 375 B 14 [8 5 B 2k 35 % 1 BH
B PG/ BRI E G IR
1.5 JRmEeH &

PRI — 2 J o 1) BH B T M TR / B A R &2 &
FLIR AR 3R DU G £ s A5 L PN O 8 3, 5 3l 1 9K T
TRVET 60 CESTHAAN 2 K5 BULBAT
P2 IR A7 A .

1.6 % # R AR BOM g 3K
1.6.1 REWIILLIMNGIE /3

AL R A& 2 W ks &

F 50 °C Bz THRAE T M. X alifb )5 /9 7= o i 08
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W— T4 I IG R B BE (MMA) /NI TR 52 B (EHAD XK MR 15 R/ B R BT RS MERe iy g = 67+

Bk 2L AR EIE AR A B ik e R A W £ sh
i,
1.6.2 REVBIZE T

SR A LR 35 A3, UARAR &L (DCCLy )
) I E R AW B RGOS
1.6.3  BHES 24k 700 % W 2 1 7k 7 19 0 3

fE 25 °C .pH =6 B}, 3% i 5k J7 4 & A [
B BH S 2L AL R K B W R 1E 5K T 7. AE v-loge
Mk s H 2 A 2 BT e 1 BH B8 1 i 3 g o ok
CMC.
1.6.4  FLEARIE A M RAE

I 2l 25 WO 6 HIURH SO 5 2L vRE A R /I K
KA o3 A s % H-600 5935 5 e 485 W82 e (5 )5 Y
b FIEA.
1.6.5 MR DSC 4 #r

PRIBCIE & 19 B, 36 B TA A F 1Y Q
2000 #Y 22 7 9 4 5 PACHE AT I . IR L O 0
C~300 °C il Z Hij 56 78 BRAE & i P g s
1.6.6 AR 7K 2

VB T s TR AR, 70 TR S, NI
JE BT E 30 mm X 30 mm HYLEE, R R BN
my s BT R I AE B ok, 24 h R
HP o FH U AR R 4 1 e R T K 43 BRI BT HE A
my 5 F% 2D TR R K

W K # = Gmy, — my ) /my X 100% (@D

1.6.7  JBCHE T8 bsf ] £ 3000

R4 GB/ T1728-79 a8 5 A T J4 B[]

2 #RE5ITE

2.1 CPAAR B Aoy s £ Ae

Kl 15 CPAAR REWRILLAMGIEEL. dEl 1
AN, 3 384 em ! R EERR A G TR — OH 19 4 45 4k 3h
W4 53 010 em 'y s R B IR v AN A Fl i) — C—
H 440 45 4% Sh WU i 5 2 875 cm ' g TR A4 R FII T
TR BE PR AT B — C— H Y 45 4R 3l W i 0
1732 em™ ' 2y TR B v Bk 00 1 40 4k 3h Wl i
1672 e 'y B R A4 A o S R0 SR (%) 4 45 B 21
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W, 2 W Ay B B BRI R BE DM Tk 4 & ik — L 4R
fhgg i — C(CH, ), 25 A4 B 3L 19 25 il IR ol Wi A 1
750 cm N EEFRA AE T AR K R EF ORI By —
C— H T 4025 ih 9% 5 W i . 21 40l 1% 26 1 92 56 A
T 5 1 PR NI IR/ TR IR R A .
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0.8~1. 3 ppm 4k K 4> F4EH —CH, f1—CH, —
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IOEST R
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2.2 MMA/EHA xtFa & - & % 8 5L 7] & & 1k
RO E A

FH L 3 AT A, BH B PR 1R 3L Ak R K i VR R T
5K g I J3E 1 R S 2 12 AR S T s ) L R 2 4
g/L J& , R 5K 7 BE v BE 3G A8 46 A K. 3R T 5K )
T2 1 2 At A BT R 0L Y VR BE BRIl SR e R vk R
(CMO). i MMA/EHA M 15 = 0 Ji/hN8 0 ¢ 15
I, K I WK Yowe AN 42,7 mN/m 3 &= 46. 1
mN/m, X &N N E MMA/EHA W3 /0N, FHE
T FLART o3 7 55 09 WA 855 , 0 T EETE IR WP BN
Bl BH B T FLAR TR o TAE A R B e K 3 A B
i HE 5 75 5 W 3 T, FL AR R B AR R 5K ) Y e ) R
IR NI W) Yone 1 FE. BRBE, BH S 79 0 1R

FL AT B 2 T 37 MR
75
—v— MMA/EHAO0:15
70 —e— MMA/EHA4:11
—&— MMA/EHA7.5:7.5
P —o— MMA/EHA11:4
. —e— MMA/EHA15:0
g
> 60
£
=550
50
450
40 1 dasal Nl d 11 1
1E-4  1E-3 001 0.1 1 10

loge/(g/L)
B3 MMA/EHA 18 & F & % 8
SUAL A R @ TR A 8 Hm

2.3 MMA/EHA # CPAAR L& %42 %= Zeta %
A% 6 % °R)

M3 1.8 4 AT LUE . E MMA/EHA #9958
AN GCFLIRORE AR 5B R T R B B, 2 MMA/
EHA M 15 : 0 3k /NE] 0 : 15 B, FL K2 N
182.5 nmiEfMA] 248. 1 nm. . i REM 0. 112 18
KEF 0.393. 7 FH S+ 79 s 2 /Tt R A i 2L VA ol 4
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B i 7L YRR A% RN 43 A 2R B0 K

ERIE
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20}
z
O 15f

300
Particle size / nm

B 4 MMA/EHA s+ CPAAR L 34265 % A
&1 MMA/EHA Xt CPAAR Zi&
12 . PDI 0 Zeta FEALBY 220

FE i #ifE/nm PDI Ze;in%m
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K IR TR N R (1, B )2 s AN R B £
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701 VR A0 2 A i R RS i 2 1 P R XY i LA i ) T
2o FPE LA A e o v T BT RS 1 BH B 1 T
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Th— T4 LRI R S (MMA) /TN R S SE ik (EHA) XK MR M R /BE R W IR MERE RS2 « 69
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BT 8.2 mV, FLIR M Fa e 4 F K.

(DBiE MMA/EHA M 15 : 0 /b3 0 ¢ 15,
DSC & W fise B 1) 38 385 Ak 5 A8 W BE R IR T 31,9 °C,
CPAAR 434 (1) 22 1) P 18 8 5 T 1sf 1] ¢ A e s
THRALEE N ey 3 S AR A SR T A L R R T
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o R iR B = i UG AR TEI & T 5
E‘]ﬁﬁi&ﬂﬁ]'ﬁﬁb

R, FRE, F o4y, TR, KR

(BRVE R K2 b 54 T 240, BRVE P42 710021)

¥ Z=E.E H,P«Cly #BHTF,1.1,1,3,5,5,5- F R =8 (HTSO) f= i & L B 8 T W8k
(FAE-10) 2 5 S0 R BB 40 1% 3% 2 R BBk = 2 8% (TPETS) . B 5 H,PO, # 4T B 4L
B R A T — AP B i B A = zigwfbfg@%'riﬁd (PTSS). /A iE R 3K 3 2t & 85 1 &R & #F 3t 47
T A, A L9k Kk (IR) 3F PTSS #9447 T £ 4, 5F 2 PTSS 9l R A @K 7 .l RIK k&
REABAERG T oo A RREFRITT unum. R R B R B R AL A n(TPETS) ¢
n(H;POHO=1:1.1, 8 B & & 80 ‘C. R M4 4 h. PTSS # 16 F iz & #& & (ecme) 4 5.0 X
10 ' g/mL 6 RE@KA (V) A 21.9 mN/m. £ 41 % F H B 7 e 3K F A= 36% F AL 5%
HREFAE 000 BB R T RMTESHA 0. 1% 8 PTSS J&, Tk R MR &
KA ()5 HH 54,83 mN/m = 45. 48 mN/m % £ 20. 38 mN/m #= 17. 40 mN/m; 7T 4 &
BAR AR et et AEAR et A LR B RS A K 4~8 15 F0 2~4 12,

KB ZAAABERAN; BRESA; Aba; @k, RHBAN; HEDR
FESES.TQL23.4;0627. 41 XHERFRERD: A

Synthesis and application properties of
phosphate trisiloxane surfactants

HUANG Liang-xian, LI Shun-qin, LI Ting, JIA Yin-yin, ZHANG Le

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

Abstract: Hydroxyl-terminated polyether modified trisiloxanes ( TPETS) was prepared by
hydrosilylation of 1,1,1,3,5,5,5-heptamethyltrisiloxane(HTSO) with allyl polyoxyethylene
ether (FAE-10) in the presence of chloroplatinic acid. A new kind of phosphate trisiloxane
surfactants (PTSS) was synthesized by the esterification reaction of TPETS with phosphoric
acid(H;PO,). The esterification reaction conditions of PTSS synthesis were optimized using
orthogonal test. The structure of PTSS was characterized by infrared spectra (IR). The criti-
cal surface tension (¥..) and critical micelle concentration (cmc) of PTSS solution were
measured. And its application was investigated in pesticide. Experimental results were
showed as follows. Optimum conditions of the esterification reaction for the PTSS are that
reaction temperature is 80 °C ,reaction time is 4 h,n(TPETS) : n(H;PO,)=1 : 1. 1. The ¥

» WA B HI:2016-01-30
EEWA :PAEF T A RBE L URMF TR H (2013]K0661)
EEB N B RAN963—) , 2, NP B E N B8z , WA B 58 7 1)« A5 HLRE R REA B L 7 5 36 Al
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of PTSS solution is 21. 9 mN/m,the cmc of PTSS solution is 5. 0X10 ' g/mlL. When PTSS
solution was added with 0. 1% into glyphosate isopropylamin 41% AS and thiophanate-

methyl 36% SC diluted to 1 000 times with water,the surface tension of glyphosate isoprop-

ylamin solution and thiophanate-methyl solution decreased from 54. 83 mN/m and 45. 48

mN/m to 20. 38 mN/m and 17. 40 mN/m,respectively. It's the spreading area on the ginkgo

leaves,horse chestnut leaves, french phoenix tree leaves and plastic film is increased 4 ~38

times and 2~4 times,respectively.

Key words: trisiloxane surfactant; phosphate; organosilicone; interfacial property; pesticide

auxiliaries; spreading area

0 35

A A T T R R LA IS S sk g
BB e O T P A AR BE A DA R AR SR R
L SONTNE R QU A e S W W & | IR ES R P
BIEE TAEZ I 2 630 R4k X TAE s 7/
T AR o 2 T 9 R T A F T R B 2
it & BT AR TR T2 T AR 25 B Aot i DL ROV T
F LGS TR IR R T R R i R AR AR
— P B AR = R A o R T M R A R e e
S F R TR K A 20T B N A2 B — S R
il s S, BTG LR A B R 4 B A = R R
Pt 2% G PE R, IF & 48 208 Rl © B0 B Al Y
FFE T Z — oo,

ol R 15 7R MLk 2 T P L SCRRHTE 22
FRE A R BEBERR AR, 0 O lenickjr 1 S M
o SR TR R 3R AL A R AR R i R
WIREY . P RR L P, O, JEFT 8 B2 1L S
A5 Tl TR G ik Y X £ 24 A AR g %) Vi T M R BT R R
P RANSEDY & A RE M AUG N L R R O T
SEU T I Bk (F6) 1) ik S0 1 m B s Iz 1) e ] 7= 49 7
P, Os #E47 Fg Ak 5 I, il 75 1 8% 12 e 80 AT HL Ak 5% 1
TR AR LA R ) 2 T T

AR F U A A RE L TS 3 R EE L P, O; S
Zhik A Ak B IR AL PR MR A AE T2, A R T ek
P Tk AU e B R 5 6 2 160 0 R R B L M AR R AT
S R A o IR LT AR L A R A M A A
PR T NS0 O S RE T 2o N R R ek
WU B P O SEAT SR 1k S 0 A5 21 2R ik ok 14 ik
SEUJE WA TR T 5 FHAE B2 n g 700 T e ol 22 il
TR AT IS

1HL 56 F 1l 18 1 750 — 7t 0 o 3 1 905 P R ) A 9
g UL A B, SRy U, PR B DU TR AR R R L0 Tk
(FAE-10) 1 1,1,1,3,5,5, 51 B 3 = ik 4 4
(HTSO) MR, 78 H,PtCls 446 R, 3 1 ik &

i

vk 2 ) A5 S 0 SR Bk Bl vk = Rk R e (TPETS)
5 H, PO, #EATER BN G B — Fft i 12 g 724 =
Fik 48000 22 T T ME ) (PTSS) o FH 1F 22 2t 36 ) H: 1 Ak
SRS EAT T AL . 24T A0 6 (TR X Ho 45+
PEAT T RAE , X HF P GE Cemce, Yeme) FIFE A 24
Hh ) L T R S R AT T ISR

1 Lo

1.1 KA FE

(D FERF:1,1,1,3,5,5,5-EHE=FA
BECHTSO) , Tolk fih » W VT AR B b R A B A 5 0
AR 2 Tk (FAE-10, M =500, Tk & . 3 M
JRALBHR AR A PR | 5 SR , 43 B 2, Rl
KX AT T s Hy PO, 20 M4l il #8 7 BF e 1k
AR A A gl R R AR A BR
) 536 0 FH 3L A R R B TF A CTPMS) , BRI 35 15
LAl B oy A R 2 W) 541 06 FEH B 5 79 Bie R /K 57 (G-
PA) , Wi VL4 WLk A Ak B 0 A7 BR 2 A

(2) FEALSES : VECTOR-22 & BLIH- 21 48
TEAX (PR [ A 8 5E A \)D s TK99C A4 5 35k J1 4%
g RECFHOR A A BR A A s RE-5203 AUJiE
e 78 RAL RSN i AL A AR i & A BR 2 FDD.

1.2 %%k
10201 v SR Tk oAk = e AR 1 T 2%

FE38 N, 5 F 4% n (HTSO) * n(FAE-10)
=1: 1.2 WHLWEIH HTSO fl FAE-10, } 5§ 5k
JOT A5 43 30 Y6 Y 2R I B AT B R AR L 1 v B A
IR T B0 = 0B, IR PE 2 10~ 15
min, TR ZE 70 “C~80 °C , FEIN & Sk 57 & 43
$50. 003 Y6 1 A TR BV W (LA AR T AR TR R 4
~5 h 5, WUEZE BRI R SR . 2 1) R e A
2V v 0 WU A, BRIV o R 5 T ol 1k = Ak AR b
(TPETS).

1.2.2  WEFRER Y — ik AUbe 3% T M 77 9 A K
¥ — BB TPETS Jin A 2 22 5 A7 0] 3 1% ik
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BRI A T T 28 = ik 4 3 TR 9 M R A A B B A E « 73 .

B BPEA REE T TR = HB P BT
TR E 70 °C~90 C, & 84k B & 40 5
0.05% iy X H 5 R B iR, - #% n (TPETS) : n
(H;POH=1: (A~1. D EBIZZEMA H, PO, . 4k
SRy N 4 ~8 h. Z 5 . U ZE 08 75 Kk 4
PR RV U EOR  FHIE 5% 28 RALBR L8 15 B (35
AH Y A B0 9l % G 28 — ek 408 2% TG PR 3R (PTSS).
1.3 PTSS oy REsAFagm e

27 CHR (20, 21 1R 1] WP 3 211 IR TR & 48 7
FEM . BIARFE 1 g KA 2= +0. 000 1 @) T T4
() 250 mL I 0 25 mL JG/K ZBEAT 25 mL
2RI IR G 2 52 2. T 3~4 3% 0. 190 H
FLHERF L 0.1 mol/LKOH Fr I I Wi & &
VA VR €5, F AT AR SR R, L i s KOH. I 1R FE 14
UV, B G 2~6 6 1% By Bk R ), 4k
SR E L REV R R B AR SRR 26 I KOH %
WAHFEARFR V. AR P 10mL 10 %6 CaCl, %
WS G IR pH AR 7, R4k KOH T a2
ELF VU P R AR O A it L i B KOH % 3807
FEARTR V., & 4 r & s 4 T 05

PATE (%) :VZ‘;V‘ X 100%
1

V,—V,
v,
1.4 PTSS &4 2 M & A Fo dhp b 52

(DZLAMERE (IR) : KBr 34 [ vk, FHAd Bt 421
A ICIE A AT I

()R K S1 6 PTSS B A [\ BE 1Y K 3L
WL oK L 4 A gk G T I E .

1.5 PTSS £ R 2+ o 5 4kl X

(13 24 ¥k T ) B2 G 3R 5k 0y MR 2 Fhe 24
4390 FH 28 8 7K i B 1000 % o BE AN B 3% 1T T 1 771
ORI 259 5 916 2 B 1 000 1576 B 25 Wb &% L 4%
SIS BCN 0. 05% F1 0. 10% 1Y PTSS, it
T 2 AT I VTR AR N 25 . T 4 3l ek A3
Wt 2 T 3k 1 ().

(2) 578 Joe T AR« SR 4R 0 B 100 B A R L
T3 R A P 9 R KT e ok 25 TR 4k L E AN
D T 235 4 O o T DR A A SRR K P S A
SR s T b R TR S AR 10 L R [F 25 A AR
R A R W AR R N E R TP B R NE R A
Jo R A BT BT IR BT T, TR LR 4%
SR AR AR b B AR AR AR /RS F IS H , R
VA A AR et R R B T Yl T AL

WG (%) = X 100%

2 #FRE5ITiE

2.1 PTSS & m &M Ak

PTSS WG WA P 55— 25 ik S L &
B R, T B S0l 22, 23 T E 4R HEAT 45 L Ak 1
XFEE A PR AR RON AR AR R AT AL BE R B 2R L &
A R AT e B B B R AL R E AT P, O
H,P,0,.POCIl, .,PCl, .H, PO, %, H$ P,O. ® 5
W K R i o S 0L SRR ZL R R T P, O Sy [ 44, 44
FIBAE LI BN S A R S 5 25 e J R ) B
s H P, O BRI AL 2 5 R & LR =Y
BRI R K E R, TR R X S B A
5 JE . POCL \PCLy BTG P & L BR AL R & L 7=
ali B H RN A HCL P22 A JE bl 75 e 30
5L H POCL, 8P K HE & M5 PCL T2 =
w5 il £ S A5 3 0 O B R IR L 7 R SR
AT AL R B ER G By 5 IR L S iR T

WRIR JE R 2 15 S A7 5 /N B = B SR K
AN T B A W, ELRR A2, T & 1 AR I
PEUT SOAR ST ES vE B HL PO, SRR AL IR ).
KA =X N AR, ok H SR S KE L
GOIERR B AT, I DLSERVE I H A 48 r
1E 2236 PR 2 /K B0 45 S R A A B n e 1 By
R,

1A%, BEE 22 R 2 A>C> B, B R
M ST 5 H JE RO < RO BE > JEORHBC b S R B
B). IE22 RS 2 L & A, B Cs. BIEIE S
2 O EE 80 °C L AT 4 hyn(TPETS) :
n(H;PO) =1+ 1. 1. R AMTT , g ALBLES A9
el 2.7 + 1, EER N 61.66%.

X1 EXHKBEZRKFRITHERSHF

/J\”V (j kY > Ky o
PRECI O e m

gy BRI RN

2

(A/C  (B)/h (HaPOL) /% /% I%

1 70 4 1:1 41.09 10.85 51.94

2 70 6 1:1.05 38.71 8.87 47.58

3 70 8 1:1.1  37.06 17.48 54.54

4 80 4 1:1.05 32.17 25.87 58.04

5 80 6 1:1.1  43.80 16.06 59.86

6 80 8 1:1 36.72 17.19 53.91

7 90 4 1:1.1  52.67 4.58 57.25

8 90 6 1:1 50.38 4.58 54.96

9 90 8 1:1.05 38.17 15.27 53.44
K, 51.35 55. 74 53. 60
& K, 57.27 54,13 53.02
Bi K, 55.22  53.96 57.22
R 5.92 1.78 4.20

2.2 =4 PTSS #4rshB i £ 42
E 1 A JE B HTSO, # [a] {& TPETS., /=¥
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PTSS W24tk . | 1 1 & . TPETS %4k
H1,3 455 ecm "Al11 302 em 0 O—H g,
2 970 cm™'~2 880 ecm ™ '4biWgEH CH, —,—CH, —
H C—H W H AR AR 58, 2 i A 8] HTSO B
FAE-10 & K& —CH, — 551 461 cm ',
1353 cm 'F1 948 cm 'y —[CH,CH, O], —#&7y
AR AE T s 4 51 032 em ' —CH,OH ¥ C— O
.1 150 em '~1 100 cm "Mk C—O—C Ik,
H&R Si—O—Si 781 080 cm ' ~1 020 cm '
W E A, 5l Si— O — Si AR GE AR P 1 647
em ' WETTHE R ER B FAE-10 TP C=C 85| ;4%
A& HTSO 1 Si—H 78 2 164 cm ' 1 918 cm !
W P W 2, A Bz SiCH, 1 Si—C 7E 700 cm ' WAl
—SiCH; — H Si—C 1 800 em 'l fity M L, 58 B
HTSO F1 FAE-10 [a] 55 & A= 1 Rk 0 B . HiE
B FAE-10 424 2] HTSO 43 74 I, i #& TPE-
TS G .

PTSS i 3 455 cm 'y — OH Ayl H 728 58
AFBE 52 970 cm ' ~2 650 em 'POH % O—H #
ZhigEF 2 970 em ' ~2 880 em 'CH; —.,—CH, —
hC—HIRNERS, 5 BEEAZ;2 394 cm™!
gy POH A G 3 EE; 1 196 ecm ' R
(HO),P=0 Ml R, (OHHP=0 1 P=0 ¥k zhik,
EHB C—0—C7E1 150 cm '~1 100 em ',
Bk Si—O—Si B4 1 080 em ' ~1 020 cm !
W s, R P B B AR R B2 1 004 cm 1P
—O—CH P—O 4k shig i B . i TPETS
SFHRHESI AT POH.P=0, P—0—C %3
WAL, I B o 8 i B Bk — ik 48 ¢ TPETS A1 H, PO,
B HEAT T FR AL SN

0
1263 B

1 1 1 1 1 105I8 848
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm™

B 1 HTSO.TPETS #= PTSS #4944} iE B

2.3 PTSS #5 fdt4 4k

Kl 2 i PTSS ik o 5HELmE K T (1)K
Z K. PTSS % cme {H 1T H &l 27~ 1gp 1 28 19 5% 37

BoRAE. R 5.0X10 ' g/mL,# PTSS B cme=
5.0X107" g/mL, Ve = 21.9 mN/m. ¥ PTSS
AR5 & 0 R g PR R R A R PTSS i F oK
B2 I HE A Wl R T, H Si—O0—Si— O —Si
FHE E YRR T S M EE b AR R S K TR
I U L R Ll R B 2 R K M Y B 2R
Tk 1185 T2 1 ik Al A K rp B8 K 1) e B o A DT
AT & 1710 A b 8 B o) e — A it ) 23 S0, DT
fdi v v i B — Si— CH, BT 35, BRI T IR TR Y
Femmgk

34

32+
30
28 -

26

y/(mN-m~)

24 +

22+

20 [ MR T T S TR S R L
-5 -4.5 -4 -3.5 -3 -2.5 -2 -1.5

1g[o /(g + mL)]
B2 PTSS#9hERAEL LK
iR A EIK A 0 K A
2.4 PTSS ERZH ¥ oy m M KL
2.4.1  PTSS X #i B 25 W 3% 11 7K J7 1) 52 1)

76 T 245 R TP IS 8] J5 £ 4340 PTSS 5 s
YW R IR N 2 B, R 2 AT, M AEALK
25 B P AR I AS [ G & 3 B0 PTSS J& . PTSS
AE R K ML FRAR AR 25 iy i ok 1, (HRRAC 2 Pk 24
i T W 2% 1T 5K 1 9 RE RS A AN AL 41 % GIPA il
36 % TPMS £ 1 000 fi5 i B 24 W 1) 2 1 5K 1 1) B
TR 2 3 27. 94 mN « m ' ~ 34. 45 mN -
m 'F126.15 mNe+m '~28.08 mN+m ',PTSS
X A1 % GIPA 1000 A5 B 1% 2 18 5K J1 52 M 7 K
s (H P 220 R S K K. BEB PTSS 1 b ix 2 Fif
A 25 10 VR N R ER 4RI A

x2 BEREABMERTKS

Vi &) w(PTSS)/ % y/(mN+m™1)

0 54. 83

41% GIPA1000 0,05 26. 59
A8 B TR

0.10 20. 38

0 45.48

36 % TPMS 1000 0. 05 19, 33

3 . Uo .

s BV

0.10 17. 40

2.4.2  PTSS X i & 24 AL A [A) 5 oL Y il Ji 1l
R 5 )

2 1.5 755 B i 7 12 00 A [ 245 9 7 A [ A% 1
ISR L ) i T AR R AT I 5 SR ANk 3 P



55 3 1] BRI A T T 28 = ik 4 3 TR 9 M R A A B B A E < 75 -

HH 2 3 AT 7E 2 FAS [R) 24598 43 00 A []
W PTSS Ji o 25 W AEAS TR B /K M BRI 1 il e 1
TR PR WA IR 29 2~8 %, If Bl PTSS fin A &
F1%) 348 T 88 AR KL B PTSS R g K RE B Ml 42 T
AR 2 1)l AR B . A A G T AR [
45T S T (AR 24 1 it P o R R D L O AE AR IR
AW R B 2 A ] B e A R AR X R B Y 95
e, AT UL, PTSS A B T 25 R e A 9 it 1m0 | 3k
SN ORI S S R e s e S

®3 BABEHAREAAERLNHERER
AR/ mm?

w(PTSS)
] /% WAk % H ¥R}
L S N Y T THE 5
25 14 12 17
41%4GIPA 0.05 77 33 79 54
1000 % %5 B W '
0.10 121 86 93 60
0 24 30 45 18
364 TPMS 0.05 50 71 64 51
1000 575 B '
0.10 107 85 92 63

(1)1,1,1,3,5,5,5- H 3 = fik 0 e M 179 2
KA LB H, PO, 28 7E & AL | 18 16 9 2 5 b
AT — BB R R R = Rk ke 2 T S 1
(PTSS). &AL 50 3 H7 if 2 19 PTSS Wi 4k 52 1z
AL &1 n(TPETS) = n(H; PO, =1: 1.1,
SN 80 °C, N B [E] 4 h. A £ ARG (IR) HiF
SEA R PTSS S HI A H A= 4.

(2)H B P PTSS £ mE G ML R, PTSS 1Y i
HEMMK S v eme N 21,9 mN/m, IIfi AL o ke 3
cme A 5.0X107" g/mL.

(3)7E A1 %0 H B J 53 9 e 56 K 570 Fn 36 96 Y 3k
B RV AS 1 000 A5 FR BEM P VR I 0. 10 96 5t
B PTSS Ja , IR 245 75 B T 35 1 9k g B g
39135 34.45 mN « m ' 28.08 mN « m ' ffigk
245 05 T T AR AR I AR I R A R 8 e
2% T 1 Al T AR 0 3 R A~ 8 A5 I 2~ 4 £,

£ % Uk
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Synthesis and properties of two-component waterborne
acrylic resin coatings for automobiles

LAT Shui-li, WANG Jing-li, YU Jin-feng

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

Abstract: Synthesis of water-borne hydroxyl acrylic resin in automotive finishing varnish, the
dosage of initiator, ratio of hard/soft monomers, dosage of acrylic acid on the properties of
paint film was studied. Change of the resin structure, thermal stability,the emulsion particle
size and the latex particle morphology of resin molecular was studied respectively with FT-
IR, TGA,DLS and SEM. The two-component varnish applied time effecting on the viscosity
of emulsion and hardness of coating was investigated. Results show that when the dosage of
initiator is 2% ,weight ratio hard/soft monomers is 45/20,acrylic acid dosage is 6 % s acrylic
resin has good comprehensive performances;and the two-component resin varnish over the
applied time of increasing,its emulsion viscosity is increased and film hardness is decreased,
to ensure the construction completion within 3 h.

Key words: two-component; waterborne acrylic resin; film forming additives; the properties

of paint film
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Synthesis of polycarboxylate superplasticizer at room temperature

and mechanism research of Montmorillonite with superplasticizer

ZHANG Guang-hua, HE Zhi-qin, WANG Rui, QIN Song

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

Abstract : Isobutene polyoxyethylene ether(HPEG) ,acrylic acid(AA) ,methyl propene sulfon-
ate(SMAS) as raw material, prepared polycarboxylate superplasticizers initiated by fenton
reagent at room temperature. The copolymer was analyzed by fourier transform infrared
spectrometer (FTIR) and gel permeation chromatography (GPC). Reaction mechanism be-
tween Montmorillonite (MMT) and superplasticizer was investigated respectively by the
tests of fluidity, slump, X-ray diffraction (XRD), adsorption amount, specific surface area.
The results shown that:the superplasticizers synthesized at room temperature had higher wa-
ter reduced rate and good dispersibility. When the addition of Montmorillonite was more than
0. 3% ,the slurry lose fluidity completely after 30 min. The main reasons of effect of Mont-
morillonite on dispersibility were that Montmorillonite had layered structure which easily
caused intercalation adsorption by superplasticizers, besides Montmorillonite had larger spe-
cific surface area,as a result, adsorption amount was far greater than the cement particles.

Key words: polycarboxylate; room temperature; Montmorillonite; adsorption
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KA 4 53R R AR MR I K R T 4 b 5 5 AR T AL + 83

0 3l

RRIR ZIOK T B A ARB B sk &5
PRI 3545 R T 2x R RS AR Z AT B E
Pz s TR EE Lt AR S I R Rl sk i
Z ). WA 5 A (8] 7K U8 i 3 I 1 2% L B B
BT MK B 5 9K ) 5 H At 4 23 B2 ek B i
B B PR A 2 5 K R R EORE 5 U8 R EURR, =
BSR4 A B0 152 B0 S R H sk
R X B R 8 e RO i R A R B R] R

FIHITAR 22 BF 5 385 ARAR G T 0 1) L L o gl 17— 28
WF5E TAE R Z B0 58 HOR XA AR 1 Aol 206 9
IR B S M RS 2 R R SR ek R Y
S fe o AR 5 3 A — SERETE A T ST TR 5K
PR RIURL F) S 4 W RRF 26 BB b 0 97K 3R] A 850 5 ) 1%
BEAE P S AT S DA ) R A G )2 1] S5 0 3l 1 i
SR AR 22 0 50 A O TR T R AR
LR T TR 55 5 R R K 5 B A AL BRATS 4R L
B 0T TR b 5 SRR R IR R A DL 1 L
G 5E 3 . AR SCAE IR T AT RIR MR K 59 I 5
FE T IRUE 7 X 9K 5 Y W B R A A BT AR
S )5 Bt — A W T 4R A — SE B L)

i

1 Lo

1.1 E#RH

ST R A L BE (HPEG-2400) , H 36 I
PR TR B4 (SMAS) , Tk 25 5 M 1R (AA) A k2%
ai s HIE LW T B A (30%) LA A AL AN L BRI
BRI oy pr el RERHE BRI 2 W) 5 28 1R OK 5
ARP e O42.5 KR, BRSP4, KR, Z M+
(MMT) W ZH Bk 1~2 .

x1 KEBUZFAK

WSy SO, Al Os Fe; Oy CaO MgO  SOs;  NaO
ot /wt)6 23,12 4.07 3.31 64.74 2.16 1.41 1.19

®2 RBRLHFAM

A5 Si0; Al O3 Fe;Os CaO MgO K.,O FeO H:0

P =N
s 50.81 16.31 1.42 2.21 4.58 0.53 0.26 23.88
/wt%

1.2 & mRBE

B Ik SRR R WK ) ) 5 R 1 AR A B
o e RO S B S RS R A — Y 2
B F /KR HPEG2400, £ 3 B 7+ 5] 30 °C B, Jim A
2 B 7 3 5 2T A AUk S (B O R R R LA —
SE B B ZRAE T OB AR I AR » Ff B0 R
SEZ PRI AA F2 SMAS YIRS HAK 2.5 h

5| 300 B R I BRI 58 2 R R 2 b ¥
HZEEW .M 30% 9 NaOH #45 H pH & 6~7,
P BT 5 HE 240 00 1 £L 5 6 W] AY SRR IR I8 K
A R W U

? Hy s
H,c=ﬁ—c—o+|ruzcr—‘c—c—swa* HC—C
C

o, H
HO/F ézzg H:%HCL?H‘
o=<:: a c::u" CH,
OH SONa J)WLH'
1.3 A AR KA o 2 M E A

WA R K A TG K 0 B DT E Sl 8 L T G
K CBEYR U =R R BT S TR 50 C
~60 ‘C FFT4 24 h, ] KBr JEH . R H Bruk-
er A F] VECTOR-22 A1 B i 728 48 21 50 51 3% A
M 5E 400~4 000 em ™' AU I K.

RA WA XS 43 i e 4y A R FH 2 Wa-
ters GO2515 BEMEIB 3 15 (AT I & , €83 A &
f 7K #§ Ultrahydragel TM250 #: #l Ultrahydragel
TM500 FE 422 % 41 B, LA BT 5 ¥ B O 0. 126 NaN O,
KW Ry B A 3 R EE S 35 °C L 7E 1.0 mL/
min A S AR R 20 pL B9 S0 R R
LIRS I Tk AR A A 1 ) J0 A s R X 4 B 7Y
1.4 MEgE X
o401 WOk mebk se i ik

Fie i GB/T8077-2012( IR #E 1 A1 i 71 &3 Ji P
I )RIZER P« 042, 5 /KPR & H 38 0
B MR A K. W/C=0. 29, W <& 7K U6 ¥4 3¢ 7
PEIGAR b 30 s BBy Bl BE L 43 i K Ak s ]
4 5 min.30 min.60 min.90 min Al 120 min A} 7K
e 1R 28 30 2 B I e FH R S B W 5 43 AH
B EL A A B R B BOT- (AR K e
Fou sh B IR B+ YT v B D AR 4 GB/T8077-
2000¢ TR BE 1= A 550 & B Pk il 56 5 4k ) L JC473-2001
CIRBE L AN ) . R AR HERD L R e B4 09 1 3k
1.

1.4.2  XRD JZ [a] # it

K5 7K B U K 70 s AL B S A 5 0 - o D8 A
& BT 5 200 A 5. R A Shimadzu 6000 & X
LA SRS, 38 2 /0N A7 BE AT SRR D s L2 I BE, Cu
Ko 2k, A B gn R 40 KV EHHLA 100
mA, HIIEE 2 °~10 °,

1.4.3 ek AR

Hsz>
—C—O-H

n

topn



. 84 o RaPAREEFR

% 34 &

K 7K U8 B 52 i+ Fy A2t 200 H i, R FH 22 1= B
BN F NOVA-2200e 3 16 45 B 40 #r A 0E 47 0
. MK A& 48 BET, WA E — 196 C L 100 C
Ji< 3 h.

L4 4 Wkl ik

HERR PRI 5 g K U8/ S AR 25 “CHY 100
mL AN [A] 5T e RE A U K R U R, v R A 0l R
100 mg/L.200 mg/L.400 mg/L.800 mg/L.1 200
mg/L.1 600 mg/L..2 000 mg/L,FHZEFHMFEH
T SHZ-82A B KV IR % #5485 . 25 “CHr ¥
15 min, # & 5 min, B EEE M TG1650-WS
B35 HECHL 6 000 #/min 43 & 10 min, I
EOE T EEE RO R RS S LK o b
ASCHA) DN £ 3 B SR FH A BILAS 43 A7 1S b J2 38 W
Hh R PR TR v AT /K ) A O R L R B 25 °C.
K / 5 Wit = JURE X ek 7K 7R B W B R Qad (mg/g)
PO AT

Q. — C, ; C,

(D Co FRom B TR 13K ) 100 Ik T
J& . mg/L; C, 3o W BV 5 5 58 52 9 s /K 57 11 ot
HIRE  mg/ LV R E SRR mL;m R
ANBE T . g

-V @)

2 #FRE5ITE

2.1 IRARFA 8 LE M R AR

K 1 K# &k HPEG fl AA/SMAS/HPEG
REVMLIGIEEL m B 1 AR, 3 477 cm ' Ab
4 HPEG 43 F AR ¥y — OH 16,2 885 e "4l C
—H B4 IR 3h01E .1 465 cm A C—H A9l
PEHNE 1 110 em &b C—O—C 4R 3l W i i
LR 35 B R T A 48 R SRR 1 R I R A i A
3442 cm ' ALREIT Y PR 06 SR 4 S — OH Y i 45 Bk
BRI, 2 917 em ™' iy R ) A 45 ik Bl W
.1 709 em A1 1 636 cm IR C= O BIXFFR A
X FRIE 3h W Wi, 530 em ' b Shy il R A 4R AE
W SC e . D A AR A1 WS T 56 B 4% B0 £ B &
AERAEEE = n bR Y.

2 S A 1 DK R Y B e 5 0 ik 1] SR
A W01 R 2 A G 43 F 5 (Mw) BR324 A0 X 43 F
JE (M) 43 5128 60 618 il 57 862, B & H4r T i
YA HE KL (PDD A 1. 413, & il 427 WL g9 R
Bl AR RN RIS B R G W) 4 i
PO AR v A R Y i T AR s B 3 e 17 24 43

N
(=)
D~
—

530

[N
<
[*N
[aV}

& 2]
o =)
\C ~
~ —

4000 3500 3000 2500 2000 1500 1000 500
P /em”

B 1 HPEG/ R4 sk ik
TR A YRR S T B SR T 6 T /2
1.

— 100
—— dwt/d(logM) ’

112 Comulation/ %

1
w©
=

- ®
> 0.84F ~
&0 60 o
[®] C
2 =
'U =
056k E
z 40 g
T’ J
0.28 |
20

0.00 |
[ P L | 1 " 1 n 1 L 1 L 1 1 1 1 1 0
60 58 56 54 52 50 48 46 44 42

logMw
B2 ARHBEIKRSEEER
2.2 Ry Bk A X
3 N A MUK R 5 T 3708 DK ) R
PEREXTLE. 3% 3 W LU e R B = T, Eilla
) el K 7R 452 3K 3 T 3 DK R B AT AR 2 TROK R
Loy BRVERE. HLUs K A AT 35 33,4300, HE AR KR
AR 3 1 M R, 60 min U Bl 1 B A B AT Bk 1L ]
FEARIB LGS
x3 EFERBAFKRTHER
B 7K 7 B 5 B M RE X EE

. FRREAE  PHEY R
" AR Wk -
ek 7K 7 /mm /mm
/wt% /%
W 1h #is 1h
RT-PCE 0.22 33.43 % 280 292 234 208
MC-PCE 0.22 33.39% 283 290 236 210

* RT-PCE /R E iR T & B 19k K F] , MC-PCE /R 1 3% i
BB MR K.

2.3 PLE XA A AT A
2.3.1 S AB X IBUK R Y50

R FH BT T 52 Mt 1780 23 UK e ) sk Kk
45 [ E KRBT Y 0. 22 wilo, B E5E N+
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KA 4 53R R AR MR I K R T 4 b 5 5 AR T AL + 85

B G R R BRI K R o Bk RE Y R IR L A0k 4
Frios. M5B 08 20w, HoK Y
I BN B HR [ 2 R B S 3001, 30 min
Ja OB E 2R O £ B L X U8 58 B - 0 ik
KR 53 BOPERE A B 3 R X R T S0 A
JK Y UL X 5 R R D 7K 77 73 5 4P W B A 45 2R, R
IR TR 2 1 R B T S A b i O T
IR PR IIURE 73 B Wl A T R DR R o B iE
I 5 13 HL 5 5B 38 B — E B WK K P L 25 A
KPR LR 2 R R CHRORE R B A K
SRV Ny e RN (I # o 1 E DN
x4 BT BEXRRERRE KM

Ed/ k7 355 I ] / min
/wt% 5 30 60 90 120
0 290 295 300 302 301
1 230 205 261 190 170
2 185 160 155 140 135
3 157 / / / /
2.3.2  FIRWR K ) Ak B A 52 A )2 18] E 6E
JE

P 3 ok 52 B 55 7K R Aok 00 R A
I XRD B L 3 AT AE L S5RERE .52 05
+ B AT ST 20 9 6.5 A, 4R Bragg U7 R
2dsing=nA, W3 Z B FE N 1. 39 nm, A& B K
RIS 1 20 11 2 A% A BE 7 ) 4% 8l )22 ) R 3k )
1. 76 nm. FUS07K 57 Ak 354 52 11 1 J2 18] BE A4H Lok b
PR 2 FERS KT 0. 37 nm., 3%/ R AEH I 5 —
A~ PCE 43 7% BT (EO) #Y 58 B B 323

2000

1800 |

31600

" )
< \
1400 AN

2
1200

=
[=1
(=3
(=}

800

Relative inten

600
400

200F
2

-
(=)}
e

10
2-Theta/(°)

A3 RARA LRSS ZK L RN JE
2.3.3 KR/ 5 A Uk EE 3 T B BT
B4 FNE 5 430 SR 7K e R 5 i+ 0K ) BET
bR BRA L 3R 5 K8 S 1 UKL Y BIH 25 B
KNGy A LR W] DL L 52 0 4 UKL L 3% T AR
(41. 764) e R T /K P Wiki (1. 001) 2y 40 Z 4%, H.
500 A LR R L AR Yy ms R T ok Yo k. Lh 3w

AR, DU WRZ R ) 3% A A7 A o A e 22 o st A A
TR o35 1 0 Bf

2.5

—a— K VB UKL .

g
o

1.0F

05F s i
[ [ =

Volume adsorbend/(cc/g)

0.0F

O.IO O.IZ O.I4 016 O.IB 1:0
Relative pressure ( P/P,)
A4 KRRBAE® BET & &R

60

o / /

Volume adsorbend/ (cc/g)

W
30+ e /
S ad >/’
' >
20} ”_/yw”/'/
- ad

10+

OiO ofz 0j4 0j6 0;8 110
Relative pressure(P/P,)
B 5 ZpLLBmiey BET bk @

*5 KB/ BET S#

L4 Dv(d LR Lt 2 1 X
VR /nm /(em?/g) /(m?/g)
K 3.372 0.003 1. 001
it 3. 828 0.008 41.764
2.3.4  DRIKFNAE KPS B 552 Wit A I 1) i o

FR T A R U K R FE K U8 R 5 A
B AR R 6 Y s, IR 6 T LLE L ZEAH
Ii) 9 JBE I 3R 4% I Dl /K R o K T A R o O N T
TE 52 I - JURE b %) i o, G A 3 A B . Lang-
muir 5 R 5 R SRR MR K 1Y Langmuir T

B 45 Ui 7 TR A
1 1 1 1
a = Qi + 7KQU; M a (2)

X (2) . Qo e die KA AT B 2, mg/ g5 Q.
FR P B A, me /g5 C KRR P FHE g/1; K
T HEEA KK Langmuir W8 L/ g 121
TR W B 2T, 1/Q F 1/kQ R EAEL T LA 1/
Q 5 1/C. BREMEXR.

XoF el 7K 5 A K U B 52 i - JSURL b 1 A A
T Langmuir &P BIH, Qi 7 pros, 06 07 B 1Y
FRIEZ 2 6 ron. M4 Langmuir J7 F23K HAf



- 86 - e E ST E a1 %

100 o~ ‘@

—— K H 3 =&y

L (D F IR A A i B R Rk ) 5 % 38 117 4
2 FH B AR L, LA BL AT 43 B i AR
= 60}
T fi.
E .l (2) %8 5% 4 2 9 ik /K 1) A L 55 4 B
E I B R A 3w Y L K VB SRR 2 25 3 3
= ol e 25 I o 25 R R K ) 0 B K T K O
3 kL

Y E——— (3) 5 M 1 5 BOK TSR 3 T W d 8 2 1 )5

Concentration of superplastics/(g/L)

A6 MAKFEKRERZLE LGRS
I B 23 51 4 25. 907 mg/g F1 95. 238 mg/g. H
e T A5 L el K R 7 552 R A U 1 R I 5 24
KU 4 R 2 A K R K R IR AE T
K R 1 A 5 S0H 7K 8 0k B4 43 1R = U
OB R B R BN T R

1L 58 M 4 — B R A0\ T AR e 7E T R ek 4
DU T A 22 ) 4 AR I B B 2 MR R R £
B LTS NER T &MEZ RS FRERT
B4 MEH 155 KT B it AR 2 Z 8] 51 s
R . 72— 5 25 F T WK 3R 2 1 4 N0 e 2 A2 () T
B, 23 7 0 4 b 0 3 L RN B A L EO K2 B Y O
52K H Z 8] 27 A S 4% A 1E A T K
FHE S AA )2 B — OH Bt £ 7= A S ik 4%
B AE L 3K R0 AH 2 F KR 2 T R R ) B2
PCE J3 M 5 5 [ 78 52 W A0 2 22 1)t

0.45

0.40 /®

0.35 /!
| e KRER

0.301 ! 3B 1

0.25F F 7K VR SR A 90 48

0201 / — B LR LA

(1/Qe)g mg™)

0.15F

0 5 10 15 20 25 30 35 40
(1/Ce)/(L-g")

B 7 KA KRR EBE LR A
*= 6 RBIBBLE /K Langmuir £k 14
ElR AR REFAES
Q- K )

/(mg/g) /(L/g)

25.907 1.274  0.897
95.238 1.001  0.997

JE Langmuir 281 A1 )5 77 #&

7K ie y=0.030 3x+0.038 6
it y=0.003 22+0.010 5

PRUA 1 A, — 2 52 6 23 WUl K 3R] 43 4 J2 WY
TS A A L B W BRI OR

2% Uk
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Synthesis and properties of waterborne nitrocellulose
emulsion modified by acrylic resin

SU Xiu-xia, ZHAO Qing-xiao, SONG Jie, LIU Xian-wen

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

Abstract: In this paper,waterborne nitrocellulose emulsion was modified in two ways,acrylic
acid resin blending modification and acrylic acid resin graft copolymerization modification.
Structure and properties of the emulsion and film were characterized by FT-IR, TGA , Surface
water contact angle detection and SEM etc. The results showed that the stability of the emul-
sion,water resistance and thermal stability of the film were improved by these two kinds of
modification methods. The improvement of graft copolymerization modification to the com-
prehensive properties of the coating film is more remarkable than the result of blend modifi-
cation.

Key words:acrylic resin; blend; graft copolymerization; modification; waterborne nitrocellu-
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. 88 o RaPAREEFR

% 34 &

iy N i e il = 7 IR U A P T A Y 7 -
Aok R A FLAR IR A K 1 A A 4T 4 FLI 0 i A
MOk £ , TR KSR F IS R E R AL RS 1
ST 2 LI K A 1 2 A S A i K M A 2 L AR
FEVERR 25 R BE S MLAE I BE S R 8 4L T LA
.

VN W TR T 2 AR L i e A M R WU ERE , 28 3R
B BN A BTN 97 TR TR R i, AN AL AT AR i 1 FA R
SEE B 5 R L TR OGS L R
P A VA S U ) A S A T K A TR R B 2 0
G ST HLRRR IR 5 RS AR B, T
I BRI I B ME 2 R AT 215 10 2 Bl B Rk Ty
T CFRATTRE 43 300 SR BN 94 R A I R i R
W TR G 3 38 LV A s o K A il A £ 4 7L ik ok
ek,

A SCK UL — ¥ LN R (DMPA) 5 53 5 82 Fis
T A 11 B A T SRR R Ry s K 3L B
TE AL LR 45y F b 64T A FLAL & K M i 1k 2F 4 5L
ARG WG TR IR 5 TN IR R % LR AL R =1 5 Hk
TR 15 2 9 K TR W g R ke v A il A 4T 4 LR
RIGRHTIEIR S IR ORI R AR5 A 7
RERILWGILR =Y, A A RS R 5 RN
SRR 6 6 3R = Wi B S AL £F 4k L 5] ASEK
LT A B TR S T G 2 Al e R e e 7K g Ak 4T 4
FLIR 0 H 5 IR ok K M A FLI AT TR EE
43T

1 TEHH

1.1 ZZRHAMNE

11,1 FEER

RS ALEF 2 (NC) , Tk G, B VG 247 5 35 1L v Bt
T S R B — SRR IR (IPDD Tk 2, 75 [ 5% 2
Al R RERR (DMPA) 2 #rdi Alfa Aesar (K
HO 2= A FR A A s N-HIEE ki ot i (NMP) , 43 51
i, [ 25 4 B AL 22 R R A B d) 5 NI IR L 4r A 4l
KT R I 250 A R A | 9 R & 2B
(HEMA) fb2=4li, REEH b #ilF 8 Z 0 B
g — T 548 (DBTDL) .tz 4l , [= 24 4 F 1k 2= 5
HIRAF; =2 M (TEA) , ZpFral, K & 5k
AL T AT BR 2 7 5 T WA, 434 4l R it e b T A7 B
ANFEGEEA TS TS (AIBND  fb2 46, b 5tk fb ks
YAk~ A B BT AT A R 220K, Tl
1.1.2 EFUH

Vector-22 R i B i 45 466 21 41 Ol 335 43, 18
Bruker /A ] ; Zen3690 BUK M Zeta B 3 B AL
LR Y (Malvern) 2y d] 5 FM40Mk2EasyDrop % %
fik £ 300 543, R TR AN B A R AT BR 28 7] 5 Q600 Y
PE P (TGA) . EFH TA A Hl; XWW-20B I

JTREI IR AL, R 7 4 A A 8 A PR Al 5 3B G i
T WEE ., S5 E FEL A H.

1.2 3 7 b B2 BS 25 0 BObE KO B AL 4 4 5Lk 0 )
%

FEBE A B AV BE 1T 1 ke R 4 il i A
5.5 gMEIR. 2.1 g NMMIRIL L BE, UL 0.072 g &
it MM A S THEERTIERAE 75 C RN
2.0 h LR, FE LK 1.3 ¢ DMPA A %
BEA 1.7 g NMP BB, gl 2 %5 f# . 76 N,
(Gl O | AN B2 S s o R A T N L W e
H, BRI A 0. 8 g IPDI. 2 4k (DBTDL) ,
45 C NN 1 hs In A T El#f##r9 3.6 ¢ NC F 70
CHRRIM 2 hs A 2.3 g R =2 (TEA),
k2 [ W 30 min; B HIE 26 CL A 60 mL 7Z£18
KL U REFL AL 30 min. A5 K PE Y Ak 4 4 5L
& T 0 e 3R T A N 0 R AN L RE LB 30 min,
VB R0 22 Bk T B L A B 3R TN 0 R R TR e Ak
PERS AL ZF 4E 2L
1.3 b A g A 2 B SO R M A AL 4F 2 5Lk
) &

TE N, DRAPT 78247 B0 P A BE [0 3 i oY 1
B mA 5.5 e AR .2.1 e HAGR R L
fiE.LL0.072 g A FMAE 5 TIEERNSI &
FIFE 75 “C N 2.0 h,BEI 45 ChnA 0.8 g IPDI
> LA DBTDL 1E 4 i Ak, fE 3 0 1. 0 his 7
A 3.6 g £ THEI MR NC.70 °C R IR 2.0 h;
A 5.9 ¢ TEA A 30 min; B & & 26
CL e EBEE T A 60 mL MK #4731k, 5
HHEFE 30 min, il 75 VA4 FR AR B 122 A% I R et K
P AL 2 e 2L
1.4 BB H &

3 S A e 1 FL VAR 3R VO R £ A O A
JE AR 2R R R 72,0 ho SRS A 40 C T Mt 46
T 24,0 h B B HN 2 =R R R ICT 15
JEEEZ 1 mm B ER I A T 25 R AR
1.5 SLik ZORBEME AL X 5 R AE

(1) 2848 iE 48 . FT-IR 4 87 R F Vector-
22 TR L AR 4 21 A0 S35 A, SR IR AL B0 R 7 ik
I FE I3 9% K yE B #E 600~4 000 em !,

(2) B 43 K Fo 43 A ik 2R A 5 /K 3¢ (Malv-
ern) 2\ i) Zen3690 B K7 B M Zeta WLV 3 M A, 7F
25 CF D Ji i A2 B HL A3 8 R 5 (PDD) L 306
U A R 90 °.

(3) 3R T 7K 42 il £ 79 9 5 . FM40Mk2EasyDrop
TR i o 00 A SCEHEA 7 2% T 7K 2 e A 1 0 3

(4) A 4 . R H Q600 B #A T 43 A1 Y
(TGA)HEAT I %E . F+ il 3 %24 10 K/min, i B 1
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I3 F5 BEAF < UM TR I e At A P Al A 2T 48 L34k 4 o) i S Ak RE AT 5 © 89 -
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Study on preparation of diesel-based nanoparticle
emulsion and performance of water plugging

LI Gang-hui', FAN Meng-meng', WANG Ting-ting”, TIAN Kai®,
SONG Jie's FAN Wen-na'

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. Downhole Additives Company, Xi' an Changqing Chemical Group Co., Ltd., Xi' an
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Abstract: Diesel-based nanoparticle stable emulsion with dilution thickening effect which
could be used in the oil field water plugging was prepared using diesel,composite nonionic e-
mulsifier,nano-silica and polyethylene glycol 400 as the main raw materials. Effects of the
primary components,pH,temperature and other factors on the thickening property of emul-
sion were investigated. The results revealed that the emulsion viscosity were increased with
the increase of emulsifier and nano-silica content, especially influence of nano-silica content
was much more remarkable. Meanwhile, the emulsion displayed the best properties when the
content of emulsifier and nano-silica was 6% ~7% and 12% ~14% respectively. In addition,
it was also endowed with better mineralization tolerance,acid and alkali resistance and tem-
perature toleration. Through the experiment of simulation core water plugging, it showed
that the emulsion had good plugging effect.

Key words: nano-silica; polyethylene glycol 400; water piugging; dilution thickening; stable

emulsion
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Polymerization-induced self-assembly of poly(acrylic acid)-b-poly
(hexafluorobutyl acrylate) via RAFT emulsion polymerization

ZHOU Jian-hua'?, HE Ren-yan', GAO Jing-min®

(1. College of Light Industry Science and Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. Shaanxi Research Institute of Agricultural Products Processing Technology, Xi'an 710021,
China; 3. Zhuzhou Times New Material Technology Co. , Ltd. s Zhuzhou 412007, China)

Abstract: The well-defined poly Cacrylic acid)-b-poly Chexafluorobutyl acrylate) (PAA-b-
PHFBA) block copolymer was prepared by using PAA-RAFT as macromolecular RAFT a-
gent via polymerization-induced self-assenbly technology. The structures of products were
characterized by nuclear magnetic resonance (' H-NMR), Gel Permeation Chromatography
(GPC) and Fourier transform infrared spectroscopy (FT-IR). The effects of some synthetic
parameters of PAA-RAFT were investigated, such as reaction time,the molar ratio of initia-
tor and acrylic acid to the RAFT agent DDMAT. As a result, when the reaction time was 6

h, the molar ratio of initiator to chain transfer agent was 0. 2 * 1 and the molar ratio of acrylic

x WFS A HA:2016-03-15
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acid to chain transfer agent was 40 ¢ 1,RAFT polymerization of acrylic acid monomer can be

well controlled with high conversion (90.53%) and a narrow molecular weight distribution

(PDI=1.12). The effect of initiator concentration on the hexafluorobutyl acrylate polymeri-

zation was studied. The results showed that the poly(acrylic acid)-poly Chexafluorobutyl ac-

rylate) polymer latex particle size had a norrow distribution when the dosage of initiator was

1.5%. TEM analysis showed that the latex particle size had a diameter of about 300 nm and

obvious core-shell structure.

Key words: polymerization-induced self-assembly; RAFT emulsion polymerization; fluoro-

polymer
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Synthesis, crystal structures and properties of
lanthanide-coordination polymers based on
tris(2-carboxyethyl) isocyanurate

ZHANG Ya-nan', YIN Hai-ju', DANG Bei-jun', HUANG Wen-huan', GONG Guo-qiang’

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Techology, Xi’ an
710021, China; 2. The Fourth Oil Production Plant, Changqing Oilfield, Yulin 718505, China )

Abstract:In order to get novel structure of fluorescence materials, a series of coordination
polymers based on tri(2-carboxyethyl) isocyanurate (H;tci) units and rare-earth metal have
been synthesized under the condition of 170 “C ,namely {[ Ln(tci) (H,0), ]+ 2H,0},(Ln=
Dy(1),Eu(2),Gd(3),La(4),Nd(5),Sm(6)),and characterized by X-ray single crystal dif-
fraction, FTIR,PXRD, TGA and fluorescence. Structural analysis shows that polymers were
two-dimensional structure,which further extend into 3D network structure via the hydrogen
bonds forces from the adjacent layers. Additionally,the compounds had the good thermal sta-
bility properties and the polymers 1,2,5,6 also had the strong fluorescence.

Key words: tris(2-carboxyethyl) isocyanurate; rare-earth metal; coordination polymer; fluo-

rescence
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Fii - o0 3 MR Y HL A A e T B R
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(FRIFR Hatei. Z5F =0 E 1 ff 2O 1 A B L £ TR
REAER, 5+ B8 T Dy’ JEu*" .Gd*" \La*" .
Nd*" . Sm’" SFFEK LA TSR B &Y
{[Ln(tch) (H,0), ]« 2H,0}, , 8 i3 X-5 2 5 @ A7
SR, 75 3] T 75 ) 5 AT A [R) 4 B S RUE 35 A
PR N 4ERC A R A Y. ol — R
PXRD, IR JGi¥% 45 RAE T HC A 47, 3 1 $4 5 1598
ST AW TAFRE R . A5 AR R W,
M &Y BAT RFr e JBiLE W 1.2.5.6 B
A BRI R 56 RE.
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(H; ted) # 2 # X,
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=R FA
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X A 3 L

Vario EL I JG % 43 # X fiE IRE N
Rigaku RU200 % X~ £ 45 A A7 543 HA  H2AH
NETZSCH STA449C I #4437 4% TR S F
F-4500 B 5 643 H14% HA  HIAHA

1.2 Bebdh 1~6 8945 m%
1.2.1 BAW{[Dy(te) (H,0),] » 2H, 0}, (1)

FEIRT L FRE H;tei(0. 05 mmol,0. 017 2 g) Fll
Dy(NO;); « 6H,0(0.05 mmol,0. 271 1 @) IEfHTE
9 mL 7K Bk B 5 2 RS 25 mL BRI
ORI N PGETHRE] 170 CLEE 72 h JF
FELL 5 °C/h i 3 BE T ey o L % U 45 R )5 75 31
o BT HUR AL 77 % 61 0.

2T K C Hy DyN; Oy, TEE 201 (%) - 3
WA N C:24. 965 N.7.28; H:3.47; LKl
4 C: 24.92;N:7.33;H:3.51.

FELAHEIEEHE (KBr £ A em™ '),
3742 w.3 567 .3 470 m.2 971 w.1 691 vs.1 562
vs.l 450 s.1 425 m.1 412 w.1 340 w. H, 7E
3470 e AL SR IK AT O— H {45 3z sh W e
e A g AR5 i, UE B R T 4y T A & 2 971
em "HJE K CH, M4i4k5h;1 691 ecm™ ' HJE N C
=0 P45 3351 562 cm A1 1 450 cm B K
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CH., &g, s bis kM. i awh &4 —
COO—,—CH,CH, ., C=0 %5 4.
1.2.2 BA W {[Eultci(H,0),] « 2H,0},(2)

MR AW 1, 0% & B ) Dy (NO,), -
6H,O #: Eu(NO,); « 6H,0, & 45 3| I {4 5
A 772 60 %.

213N CLHyEuNy Oy TEE T (%)« 3
BN C:25.43;N:7.42; H: 3. 53; 5L {H N
C:24.49;N.7.43;H:3. 40.

FELAHLIE I (KBr JE H.em )3 567
m.3 457 s.3 347 w.2 977 m.1 698 vs.1 554 vs,
1457 w.1 425 vs.1 341 s.1 288 w. Horp, 7E 3 347
em AR AKARF RS O — H i 4 3R sl W 00 e b
U RV B A E B T 4r Il & 852 977 em ' H
J& N CH, {4i¥k31;1 698 cm ' IH/E@ N C=0 ¥
g5 PR ah ;1 554 cm ™'\ 1 457 em” A1 1 425 em ™!
HJE R CH, & fi PR 3. iz 404N R L B A
HH—COO—,—CH,CH,—,—C=0 % 5H.
1.2.3 BAYW{[Gd(tc) (H,0),] « 2H,0},(3)

FC A& 1, 0% & W d B Dy (NOy), -
6H,O iy GA(NO;), « 6H,0, fix & 15 5] JC 7§
A, 772 60 %.

FRHN CLHu GANL O, TTE T (%) - 3
WIFEAE R C.25.19; N.7.35;H:3.50; S84 N
C:25.21;N:7.33;H:3.53.

FELHLIE I (KBr JE H.em )3 567
m.3 464 $.3 360 w.2 977 m.1 698 vs.1 554 vs,
1463 w.1 425 vs.1 341 s.1 288 m.1 140 w. H
L FE 3 360 cm A UK AT O— H 45 Ik 3
W T 0 I A e AR A B L U BB B T 4 (R SR
2977 ecm 'IHJE N CH, W45 R 3h;1 698 cm ' IH
J& R C=0 B4 sh ;1 554 ecm ' .1 463 cm ' Al
1425 cm "HIE A CH, & 4k . 1z 040 i &
WL e & COO—.,—CH,CH,— ., C=
O EFHHA.

1.2.4 BWEW{[LaCteD(H,0),]« 2H,0},(4)

FE & 1, 0K & 8 5 Dy (NO, ), -
6H,O #:2h La(NO;); « 6H,O, % & 15 5] It 0 5
A, 772 66 %0.

T H CHy LaN, Oy, TTE AT (%) -
WIFEAE R C.26.04; N.7.59;H:3. 62; 52 8(H N
C:26.05;N:7.61;H.:3.53.

FELLAMEEBE (KBr JE A em ') 3 567
m.3 464 $.3 360 w.2 977 m.1 698 vs.1 554 vs,
1471 s.1 425 vs.1 347 w.1 296 w. HHA .7 3 360
em AR AKAFF RS O — H i 4 3R 3l W 00, e b
U RVEE T BRI B T 40 Tl &85 2 977 em ' H

J&R CH, 44 30:1 698 cm "IH@ A C=0 Ky
gE PR a1 554 cm '\ 1 471 em A1 1 425 cm!
HJE N CH, & ik 3h. 45tk R, &b
A —COO—.—CH,CH,—.—C=0 %54,
1.2.5 BAYW{[Nd(c) (H,0),]+ 2H,0},(5)

FHC & 1, A0K & B d 9 Dy (NO,), -
6H,O #t Nd(NO;3); « 6H,O, &5 7k &6
sk, 2% 60,5 %.

AT C Hoy NAN, O TEE AT (%) - 3
WitE MR C.25.78; N.7.52; H.3.58; LI fl K
C:24.85;N:7.53;H:3.49.

EELAHCTE B G (KBr JE K, em 1) .3 547
m.3 548 s.3 457 w.3 347 w.2 984 m.1 691 vs.
1548 vs.1 463 w.1 425 vs.1 341 m.1 296 w. H
WL 7R 3 347 em AR UK AT O — H M4k 30
W AT 6 Ih Ak I TR A B L U BB B T 0 T ) AR
2984 cm "HJE N CH, M4i4R5);1 691 cm ' IH
J& R C=0 WM4PEsh;1 548 cm ' .1 463 cm ' Al
1425 em ™ 'IHJE N CH, & il ¥r 2. 405005 %
W, iewh &4 COO—.,—CH,CH, ., C=
O M.

1.2.6 MAW{[Sm(tc)(H,0),]+ 2H,0},(6)

FE A4 1, S0 A 1 Dy (NO; ), -
6H,O #: % Sm(NO,), » 6H, O, ft 415 3| I % 5
A, AR 6100,

SFHH CHy SmN, Oy, TTE AT (%) - 3
Wi EAE N C:25.505 N.7.44;H:3. 54 SC Al Ky
C:25.59;N:7.43;H:3.49

FELAN GG B (KBr FE B ,em ') .3 567
m.3 542 w.3 457 s.3 347 w.2 977 m.1 691 v.
1548 vs.1 471 s.1 425 vs.1 334 m.1 288 m. H
L HE 3470 em” AR SR IK A B O — H i 4 ik 3
W WL W I Ak 0 TR A T L U6 B R B T 1 ] AR
2977 cm "HJE N CH, M%i#&sh;1 691 cm ' 1H
J& R C=0 BM%PEsh;1 548 cm "1 471 cm ' Al
1425 em 'IHJE S CH, 25 il 38 3. 1% 40 /8 6 1% 3
WL ES Y& HF—COO—,—CH,CH,—.,—C=
O A,

1.3 RAoW ks magn

EERT OB B SR T BT . 3 BUE
AR | A3 RSF 1 B 080 A, AL AR 22 91 H
Hili T B4 L. 8 T E Bruker 22 A 4 7= 1Y
SMART APEX [l CCD %! X-8F£8 2 5 A7 5% |,
K2 A 88 B (m 48 B 0 A4k 1) Mo-Ka B4k (A=
0.071 073 nm), LA o Hi X HMBEW 1~6,
SR 5 WSCEE AT S B5H o 4 i B S 28 Lp M OE AT
WAL IE.
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5 R4 #y38 F SHELXTL 3% 4 i 1 %
P50, R SADABS #EAT Wl A T, I B
A AR 1) 4 AR S - Al A R4S [ S P R EE TR L&
JF A b B 4% 1] () R PR A 8 0o 4 i B e/

RIS A BB B SHELXL-97 72
?@%ﬁi[zo—zzj .

BLAY 1~6 M MR 2 n 3k 3 frn, £
SUHE B S R gk 4 TR,

£33 WAW1~6 B RES2HIE

[ER7] 1 2 3 4 5 6
b 5 CioHyDyN; O3 CioHyoEuN3;Op5 CioHogGdN3 O3 CraHaoLaN3 Ory Cra HogNdN3 Oy Crz HaoSmN; O
5y F i 576. 81 566. 27 571. 56 553.22 558. 55 564. 66
R Triclinic Triclinic Triclinic Triclinic Triclinic Triclinic
25 [ 7 P-1 P-1 P-1 P-1 P-1 P-1
a/A 9.233(4) 9.221 8(13) 9.223 3(17) 9. 141 1(10) 9.196 6(14) 9.231 7(8)
b/A 9.247(4) 9.257 8(13) 9.235 0(18) 9.473 6(10) 9.358 4(15) 9. 285 3(8)
c/A 12.407(8) 12.397(3) 12.390(2) 12. 466 8(14) 12.435 6(19) 12.421 6(10)
a/ (%) 102. 828(8) 100. 035(3) 100. 037(3) 100. 883 0(10) 100. 272(2) 100. 063 0(10)
B/ (D 99.831(9) 102. 893(2) 102. 910(2) 102. 35 (10) 102. 744(2) 102. 878 (10)
¥/ 115. 462(7) 116. 322(5) 115.975(2) 116.033(2) 115.493 (10) 115. 749(2)
V/A3 915.3(8) 880. 7(7) 881.7(3) 878.5(3) 902.53(17) 893.3(2)
4 2 2 2 2 2 2
o/(g+ cm™?) 2.201 2 2. 175 2.133 2. 161 2.036 2.077
#/(mm— 1) 2.563 4.322 3. 637 3.855 2. 445 2. 895
F(000) 550 566 560 562 548 554
A7 4 AT AR 4562/3 176 4 303/3 068 4 414/3 074 4 361/3 062 4 536/3 152 4 463/3 092
Rin 0.022 5 0.034 8 0.012 6 0.0130 0.012 8 0.016 5
T/K 296(2) 296(2) 296(2) 296(2) 293(2) 296(2)
Goof 1.063 1.010 1.058 1.081 1.153 1.010
R[I>26(D)] R1=0.0332 R1=0.037 3 R1=0.017 9 R1=0.0205 Ri= 0.018 8 R1=0.0237
wR;=0.0838 wR,= 0.0910 wR,= 0.0500 wR;=0.0587  wR»=0.0549  wR,=0.0726
Reall data) R,=0.044 0 R1=0.042 5 R, =0.018 6 R,=0.0212 R1=0.019 5 R, =0.026 8
wR>»=0.107 6  wR,= 0.0944 wR,= 0.0505 wR;= 0.0591 wR,= 0.0553 wR,= 0.089 1

R =3 F,| - |F.D/ZIF,|
wRy =[Sw(F,? —F.*)*Sw(F,*)*]'?

x4 BREYWI~cNEESENBERMNER

D-H-+A d(D-H) d(H+-A) d(D-+A) < (DHA)
i OUD-HA1A)--0(13) 0.87 1. 97 2.800 0 158
L7/
O(11)-H(11B)---0(13) #1 0.87 2.04 2.901 3 167
OUD-H1A) - 0(13) #£1 0.90 1.99 2.8750 166
LA 2 ) # 5
O(11)-H(11B)+-O(13) £ 2 0. 90 1.92 2.787 1 161
WA 3 O10)-H(10A) - 0(13) 0.89 1. 93 2.781 8 161
nr 010)-H(10B) -+ 0(13) #1 0.89 1.97 2.866 0 162
Ko 4 O(10)-H(10A)++-O(13) #1 0. 90 1.97 2.846 9 166
" 010)-H(10B) -+ O(13) £2 0. 90 1.93 2.783 7 159
o O(10)-H(10A) --O(13) #1 0.88 2.00 2.863 7 165
@LD% 5 _
O10)-H(10B) -+ 0O(13) £2 0.88 1. 96 2.798 7 158
O(11)-H(11A)++-0(13) #1 0. 89 1.94 2.793 4 161
fie &4 6 #
O D-H(11B) -+ 0(13) 0. 89 2.01 2.877 3 166

XA 151 1—x, 11—y 1—2z.2: 51 —1+x,—1+y.z3#2x,—1+y.3: 81 —x,1—y,1—z 4. %1 —1+x.y,2; 52 1—x, —y,—
z5: %1 1—x.1—y,—z; #2x, 1+y, z6: 81 1—x.2—y.,1—=z

F R B AR R O\ BE A Y O A L A Tk
BOTBCA W 1 AR AU 0 LA
2 R BEEE W 1B AN XS BRI BT R A —

2 HR5iITE

2.1

BL &M 0 i AR 25 A
i XS AT S TR L A 1~ 6
st Y, % 6 14k & W B A AR i =R
FLAERBER P-10 2 fis o BE A 9 Y IC AL 36 5%
Pl i o A I 5 0 4 B /D X B BT A B, L S

AT A, h ]

Dy(IID & F . — P58 2 L1 tei’ Bk ™
Y FRIEL A H, O 4> F /9 3 % H, O. Dy (11D
54 O JRFEA, Hod 6 4 O JEFRIET tei’
B (A 11 2 B SR B AR AN O TR FRIET 2 4>
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BLAL 7K 3 1 DyOg 52 81 H 1 il 9 DU 7 s e A 4
.

WL AT RS R L A 1 Dy — O
KGR 2. 282(4)~2.537(D AL LAY 2-6 5
AV 1 EAEE BN E KR 58 Eu—O0.
2.316(2)~2.569(2)A;Gd—0:2. 302(3) ~2. 551
(A ;La—0:2.445(2) ~2. 668(2) A; Nd— O
2.380(3) ~ 2. 610(3) A; Sm — 0: 2. 324 (2) ~
2.573 9(1DA.

%B

6 y
0
070w
o{\»
B2 @AWl Wi RER

B 3 iR NESY 1 445 E. £ )8 Dy
(11D B F 38 o 3 56 19 B 2 AE F B B — 4 4% 4R 25
o) — S8 0E — 25 38 O D A B A S e R A A
ER. R A BRI AW 1 RIEE K S FIHT
T REZ R B, 5 ALK F 2 [ETE
WEENEEERILE OB HENESERE

i HE B L A Bl = Gk R S5 4.

SO0
v 2 gy 2 gy 2 g 4
QRRIRRR 1) B0

v AgBY A a8 4 B a)

4
B3 Bbdhl— R g EREHE
2.2 Bebdh e X4 & R AT 4 5 4 (PXRD)

R FAE PTG B AL R A WSl R R R T
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i ECRAARMBEN KH-570 £8R&E5H T e K SiO, A @t 4780, 4 A 2 Sk
HHA(DLLS) &4 % 45 (TEM) L 20 5h K3 (FTIR) 5 Ml 3K, 7 i 34 B 5 4 & SiO, 9 & @ 4
MBEAT T AT RAE, SERFR T BB K SIO, *F4h 5 My BR B K M FU iR b 3 A 09 ) 5 1 3R Fo it
PRV RE ok, W LN R AT T S AR AR BR A KH-570 a2 O 4h K — RAb s 6 F , 2Ol
BWIMAK RN EEEZEEZ IS, ARAZ LA TR Y. BHEARZ_RLESEH 105
BRI R B R AR AN B 717, RRERE 14.01% .32 5% F % 0.71 MPa,HD & E A £
0. 53, & 25 A M 3K 55 A7 AL & W R B G A SR R M AR AT B T U AR 5.

KEI ok R A ; KH-570; BUM; sh3gatt

FESES:TQ630.7 MEkPRAERD: A

The study on exterior latex paint of modified nano-SiO, with KH-570

YANG Xiao-wu, LI-Xin, CHEN Hong-wei, QIU Lie-wei, JI Ding-xi

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

Abstract: The surface of nano-SiO, particles was modified with silane coupling agent 3-
(methacryloyloxy) propyltrimethoxysilane (KH-570) under acidic condition. The surface
structure of the modified nano-SiO, was investigated by dynamic laser light scattering
(DLLS) , fourier transform infrared spectroscopy (FTIR) and transmission electron micro-
scope (TEM). Meanwhile, the effects of modified nano-SiO, content to mechanical properties
and washability performance of paint for exterior wall were studied. FTIR spectrum showed
that,silane coupling agent KH-570 successfully modified nano-SiO; particles, and modified
nano-Si0, particle size down to 78 nm,agglomeration also decreased significantly, when the
nano-Si0, content was 10% ,the water contact angle of film surface was increased to 71 °,and
its water absorption also was reduced to 14. 01%,and the tensile stress was rised to 0. 71
MPa. Moreover, the analysis of washability test showed that the addition of nano-SiO, im-

proved washability performance of the latex film significantly.
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W BT EER = — R W AR R K P A AL 6 e B & BT E K COD,
NH," " NUAAELBAORXEHR.GFEALELHE AT pHA A EER A EER TR
ALY pH R E KRR AF LA £ B L4 COD A= NH, "-N #9 £ rh 2 R 347 T 21t
FRT Bl R W BT ks pH AL E M R N E B AL I S A bR b B R AL R AR
Hom, EREAW . EBMEE 15 V. nds pH AL 3. 0. & AT H 60 min, FHRBELmE 3
g/200 mL ¥ K VA NaSO, & #6948 T UR A& 8 a3 M ol 2 /K 89 40 22 20 R sk 1R,
COD Z NH, " -N 8 X FE 53 4 80. 7% A2 82.1%. X P RA# T X 5L E X BIET &R MK
Mt f2 b 7 A0 H,0, 5 OH » L35 3F T M b & K 89 B i pLE,

KW EREBA; B RFWAK A R gk

RESES:0657.1 MEKFRERD: A

Electrosorption degradation of oil refinery waste-water
by active carbon three-dimensional electrode

SONG Shi-wen', YU Lei*, ZHEN Yan-zhong', WANG Qian', Deng Qiu-mei'

(1. College of Petroleum and Environmental Engineering, Yan'an University, Yan'an 716000, China; 2, Yan'

an Petrochemical Plant, Shaanxi Yanchang Petroleum (Group) Co. , Ltd. , Yan'an 727406, China)

Abstract: Oil refining waste-water was treated by a three-dimension electrode method filling
with active carbon particles. And the factors affecting the organic matter degradation as well
as the treatment efficiency of COD,NH, "-N and heavy metals were investigated. The results
were compared including the direct electrolysis,added active carbon,adjusted pH,added ac-
tive carbon and air,adjusted pH and air with the addition of active carbon experimental con-
ditions. It was found that, the optimal conditions for the waste-water treatment were found
to be: a cell voltage of 15 V and initial pH value of 3. 0,electrolysis duration of 60 min,an ac-
tive carbon dosage of 3 g in 200 mL oil refining waste-water in the presence of aeration with
Na, SO, as supporting electrolyte. In the optimal conditions,the removals of COD and NH, *-
N reached 80. 7% and 82. 1%, respectively. In addition, according to iodometric and colori-

metric methods results, the mechanism of degradation was explored during the electrosorp-

x WFS A HE:2016-02-11
ESMB P HE T ORI H (14JK1831) 5 BEVE A BT TALRHE B THRITH (2015GY174) 5 BEVE 48 9K % A= Bl
AL IR H (1431 5 $E% KFFHFEL WA 4T H (YDQ2014-53)
EHE B R RFE (1984 —) & IX THRIBUA , 256 0 L BF 55 7 1] - #1430 BT Ak 27
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PR R K He R 3 LR R A A B
77 KA AR T B A — AR B  FL AR
fEVER LY R T — R Z MR R, FE 5 R YA
FEZE .COD B AL Y 15 K By B TR S A5
ML 22 R A B B A R R R K I —
BT B, T 3 1 e R L 3 TR S P L B AR
S0 A Ay A 3 ) W R TR0 AR R R A R R
T 25 UKL 35 TAT A W T e A 404 22 v At YR v it
JieR S S 8 P R RURE IR BB T BRI N H S Al T 3
T eEL B Y L 2 T RR BRI A R A% o R O v
HLRR AR O D A s FE R M A oG o, 39 M i 7E i
M TR 2SR AR R AT 2 A HL O, I i — 2
AR OH « [ i B E Ay A B K 1) — R £
AR R AT K R OK R BB HLY R AR CO,
FH, O, 75 i Ak 27 b 35k B A ML K 45 210
12 R O

BT AR SCRARE S A AR T R g K Sk
TR RE DL Ay 850 S AR WA L 396 P o UK Sy S 78
FEL AR A o 28 L O 0 = LR R G, B 5% T N R T
7K COD.NH, "-N .5 4 J& I L BRRCR.

i

1 LIEESY

1.1 AE KA

(1) F ZAL A COD I i AL 5 P M g AL
(ET3150B,ET1151M, I+ iff Bk it B 4% 2 7)) 5 JiL 7
W 43 6 BE 3 (AA-6300C, H A I HE) s 2 4ha] I
366 i (UVmini-1240, H A B HO 5 B fa s
HLR (YH-305D, )7 M B AR RF R 2 A/ s hi d 4 (J)-
L db st B AR A FD.

(2) FZE . E kg A S A UL A
M A A R A R R B L K W R R T R 4
Wik 24 3R A BR 28 D B R B A IR JE Ak 27 35
I VR BRI (U175 Bl Ak T BRA &, Ak R (-
VR A 2 3t 5 R W R 07 3 ) o T A (R T T 8 Ak 2
AR AR A CR B ik TR FRAED
FAR R (R TR AR A2 N A BR SR A D L iR
FNE Ry 3 B 4k, S8 B K Sk 2B K.

S5y e FH b P K B A A 2 A A T I
R R AR BRI K pH O 8.0, NH, N &
B4 180 mg/L,COD & &K 450 mg/L.

.2 FBRE

FEL I 5 S 07 s an B 1 B s DARE AR AT FL A A
EH A PIR AR @10 mm X 100 mm A [F] 1Y
A S5 A AR H AR A P AR R AR S 3 P o AUR Ay S
BV SR A O BIE R s A S A )
LR S PO AL R H i b B8 A<, B 5 FH 00 2 i A
P,

1B 2. BN 3. A B 4. ML 5. B AR 6. Bk
7.3 T R Uk

1.3 Sk
1.3.1 Ak A& (COD) Byl E

WK FET COD P i i {X I % 15 min 5,
BURBHI 2 Z I, I COD e I & L £ COD
T, COD LR F AL AKX (D Frx, Hrp
COD, b 4b BRI 7K (1) COD fH , COD iy kb B
J& R K B COD {8 (mg/L).

COD, — COD
COD,

1.3.2 Z&A(NH, -N) Ayl &

NH, " -N #3275 2% R 40 G bkt =g
L R i ALk R LAk SR 1% e S R Ui S R
BB SONE A BUOR 2UAR B RS & 9, o 5K
ARG EMIE L. TFER KN 410~425 nm &
FEL A0 7 L R 16 B 4 BB G i (AN A =0 (2) 7).
KO m HERMEM L F &S NH, "-N & &
(mg) .V R i 1 /K A A B (mL).

CODspx = X 100% (D
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rEER

% 34 &

NHJng/L):%x 100% (2)

NH, "-N ZERRMAR (3 s, Hf NH, -
N, A Ab PR 90 B KB NH, "-N {H, NH, "-N
SR Ab B S RahE K ) NH, " -N {8 (mg/L).

NH," -N, —NH, ' -N
NH," -N,

NH, " -Nypzx = X 100%

3
1.3.3  RUEK(H, O, B 5E
HAL 2 0 B b R RS HL O, FR OBk
FE R R AR B H O, K5 AR KT 4R
R LSRG LAYER I A8 7, FH Na. S, O, Fr iR
TR 72 A U T o A DR BN RN
H,0,+21 +2H = I,+2H,0 €Y
L+2S,0,> =21 +S,0,* (5
1.3.4 40H « I
KEEH ) OH « i He kil e, e B 2
OH « 5 A 07K # B8 & A ¥ B4k S v AR 41 8
) 2,3- "I H R L 7E 510 nm 4b 40 2R B A Ot
JE R HAIE OH « B4R K.

2 #FR5ITE

2.1 WAL AR MR R K R I AR AL

AR S 55 DA P o JURE AR Ay S5 LR T B = 4
HLA AR R, B4 T R LR T Na, SO, #mith 3
g HRIHE K A 200 mI B, H MR R R IS ]
pH E ¥ M e BORL A it 45 R 28 0 ri A 27 B A
TH 2 7K M RE 1 5 ).

2. 101 PR FL R X I Y B K Ak BRI 1 5 e

K 2 % 52T I Pk o OB #m i y 3 g/200
mL,pH {4 3.0 B, L 24 F&f# 10~60 min 51
TR A HL R X R IR K COD AT NH, P -N 25 BR Rk
FH .

I 2 )%, B E R AE 15 V B COD 5
NH, "-N 0 LR B8 B B AAERCOR , X 2 W N &
P i PP ) 38 R L 3 T A v R A R PR R
JE5 TAE A B, Tk T A AL BB,
fiff L TR 3G T3 18 VI B A ASOR A I T B IXUR T
KA REFETHAE T B L PR AT &0 Hr SR R . 7RI 4%
PEF S B AR v il B T B SO ™ A S BR s
REAIC. 52 06 6 B H i WL R Oy 15 V.

2.1.2  FL SR B [RDRT H5 15 7K Ak 3 A% SR 1) 5 Wi

Pl 3 J2 0 M e ORI 4k 3 ¢/200 mL, L

JER 15 V.pH {E R 3.0 B, B e B 1) %65 44 3 1% 7K

I 60 min 1110 50 min 40 min

COD 0 min PZ20 min[_ 110 min NH-N

12V

n/%
B 2 W Rk K NH) -N
Fo COD 2 Fh %89 % v

COD I NH', —N LR Y5 . 76 &R if 40
min, COD Fl NH, "-N 9 2 BR 34 i 4 K , bl 5 42 9
gk g IR RAE T, R ke T A 9 S
oA Cl BB AE L BRI oK 3 g pLat 2
2K A IR AN Sy =I5 K IR A CL 5 55—
J5 1T % B AR AL BT KB BT & CL 25004 23 51
A CLU L ISR G G AR 0 CBR BRI K B2 )
R G Bl K pH ED . Bl g K CL A7
FE L FLAE PR AR 2 B A ok B b g Akl CL L CLO
SEuR AL PR BT W AR W) IR B B, bR i AR AR v
Wy AL e JEE AR R A v T R Y I K TR A AL A 2 o 4
TRACK i CL BYIEAE,NH, "-N 5 COD &% &%
I B T 22, R A B ) B 60 min.

100
—e—NH:-N
g0 —o—cop
o o
"
60 F ./
2
~ .70
fd
40r / o
/./
20F @ /o
o]
0 1 1 1 1 1 1 1
10 20 30 40 50 60 70

{/ min
A3 b fget s KR & K NH, T-N
F2 COD * Fh &9 % vh

2.1.3  pH (B 3 2 7K Ah B A0SR 1 52

B4 ki M o R A Nk 3 g/200 mL L
A 15 V B f# 60 min AN[E] pH {HALBEE /K COD
FINH, " -N EBR&CR. i E 4 w8, pH E R 1.0
8. 0 Ay B kb PR Ak SR AN BRAE L X R RO pH fE T
REFE H, O, A RE A ik OH - B #E;
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pH & e~ OH B2 I5 vk 2, &
AR R R, 24 pH (H M 3. 0 IR P 45 144 )
F OH « By7=A , 5 A 2 40 B R KGR 2 T i

PEAEH.
100
—e—NH;-N
—0—COD
80
§8
i \
~
- o
60r
[ ]
40+ ©
1.0 3.0 6.0 8.0

pH
B 4 pH x#ib kK NH, "N F=
COD ik & 9%

2. 1.4 IS VEAR A X 1 K b Ak L (1 5 i

K5 g THERN 15 V.pH N 3.0, 167
ORI S 0~4 g/200 mL, &b BRE K 10~60
min A COD 1284k, & 5 Al %1, COD LB %Y
T B ORI A R R A S TR B 5L OE R G AR S S
TR, 2 2 e A T P I A R Rt R R
PR AU S+ AT AT 2550 HE v P A2 o ik s g ok 5 4 v
FL P A1 L3 P i JBURE 1 i A A R A ok AR ()
TE HL TR 5 0 PR R OB R AT A T E A R
(A% SR FH 38 0 T H A % T B L I O R
TR A L TS M R B A F 4 g/200 mL
COD LBRFURME A T R, 0] B8 1Y J5 2 24k
ik B — i HiE I A RCR TR R R R R R
THAR A o F A 1) 2 T FR G 3 AL TS M e JURE fin
AEH 3 g/200 mL.

4 (IEEEENNNNENENENNNRNNENE
AL IL TS IETETIL LTI 11773

60min
B 50min
[J40min
[T 30min
20min
Il 10min

0 2IO 4IO 6I0 8IO 100
n/%
B 5 ERB AN E A
J K COD £ &6 %

2.2 R WAL S A ab bR b K A AL ZE AR

P 6 kg AS () R I B 48 A 5% 440 X il %2 7K COD
5 NH, "-N LBRRA 5w, &6 n =i s
kL R ST pH A RS SL R . NH, T -N A1 COD
LBRA AR ST A R R, S K
AN T AR H AT H 0, 194 1%, 76 #R M
SE T 5 R A A TP A 3 T A URE & A 2 2 T R R
PR OH « &MY BT, IR T XA R A LTS 9
F14) % A VB T ] B B3 <0348 B8 o ik 156 £ 4 1 L bl el
fifk A JE X5 e B4R AR T A K s ey
R g — A T E AR P L oL S 4

—®— Direct electrolysis —0— Adding Carbon particles —4&— Adjusting pH
—A&—Carbon particles + air ~— pH + Carbon particles+air
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B 6 @AM EE R NH, "-N
F2 COD £ E 0 %h

2.3 wALF BRI
2.3.1 HE™¥ H.O,

T FL I R 3k R v, K e A SRR AR A T
A SRR T BETE B MR 2 A A0 A R R R 7 A 3
HE A H, O, BRIV S AR, Ho O, 77 4 (1 2 72
WA —H HAT gt B AT .

i b 26 1
0,+2H" +2¢ —H,0 (6)
H,O — 20H - 7

A 2% 0
0,+H,0+2e —HO, +O0OH (8)
0, +H,O—H,0,+0OH" 9

2.3.2 XEIKF « OH A% IE 25 1

M S2E 1.3, 4 AT 1, Na, S, O, 4 E K 6.0
mL/200 mL 70 2 7K AT 1, i % K 28 L Ak 2 TR
MG Ho O, &5 0,000 3 mol/L. £ 4h Al I,
Ay HEVEEETTAE 510 nm AL PG REERIE T OH « 9
FFAE.
2.4 HWBBEKFHELEBASESN

ST MR R AR e AR L,
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38 i i 7K v i R O E AR R 1 PR,
®1 BHEKPEEEESESH/(mg/mL)

Cd Cr Ni Cu Zn Mn

JFEIK B - - — 0.083  8.40 0.13

Qb PR A - - — 0.012  5.16 0.10
— RA .

B 1 AT, BRI R K RS Cd L Cr Al
Ni =R E 4 Ja o H 0 B R A X CuZn F Mn = F
SIRMA — 2 EHRE. Co ER LTRSS
B JF BT L I AT A R R R TR R AR DL
W FELBE SR A B P A B AE RS T Cu™ Zn™T
FLIKfR REEH = — RN 2RI EY)
FAEAY Cu(OH), . Zn(OH), , X L) T K
ZUBE T P 6K S YRV ) SR AT B R R
H B T AL 50 28R W7 R o H i ™
AR O, M H, U RURL 22 A B AR AR 5
N HLA — 52 W B RE 0 N TE 2k AR L BE WL K R
10 5 4 J T e L O 7 A B I TR TEBOK I, DLk
) [V 43 B P RICR

3 At

AR S LA P S UK Ay S35 P AR R = A LA
P 2 6 1% A A e 2 K. O 9 T L R L M
UKL HAL A% 8 7 pH A H SR, BRSO 48 n 3 2 i A
7R A L R p HL NI 1 e R R <R R T
0T Ab AR Y 5 L 23 SR SR L e R I A AR
A HaO, 5 OH « W3R & R MRCR 0L T
A RE, 1Z ¥ % NH, "-N.COD YU X #E 4 )& Cu.Zn,
Mn #% 3HBaf i £ BR &R, COD 5 NH, " -N
EBERAL 80.7% 5 82.1%.
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FAEFRNE FRAFNAAARBHEFERLLTRBATTAR, T RE BRE. EHB
Fo pH AL AT RIBERLIEI RO 0, EREAN . c R B RBOFFRRRE; £lofBE
& F 13 Co RIB AT I ; R pH<3. 3 £H F.BMH L FFE DT 1000 4S/cm, B4 E
P AP R A R ILE R AR, RIB R FFE DT 1000 pS/cm T A A AL T M6 AR .
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FESES Q738 XHEFRERD: A

Study of clarification and the relationship between the stability
and the electrical conductivity of jujube wine

YANG Hui, YANG Wen-ying, WANG Zheng-yu, TANG Ya, XU Qian-ru, JIA Ye

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

Abstract: To judge the stability of jujube wine in storing correctly,the electrical conductivity
value was used as a criteria of qualified wine in this paper. In order to do this, the relativity
between stability of jujube wine and the electrical conductivity was determined in different
clarifying schemes,different time and different seasons. And the effects of temperature,acid-
ity,total sugar and pH on the storing stability of jujube wine were investigated. The results
show that chitosan can clarify the jujube wine effectively. And the jujube wine can not precip-
itate at the saturation temperature below 13 °C. The stability of wine is great,and the possi-
bility of turbidity and precipitation in storing is very small when pH value of wine is less
than or equal to 3. 3 and the electrical conductivity of wine is less than 1000 xS/cm,using the
electrical conductivity and pH as the judge criteria.

Key words:jujube wine; storing; stability; clarity; electrical conductivity
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FR I VBT 1 DA SO B R v R AR B ER B AR
TR R 32 AR 1 AR A 2 T B0 MR AR U L, R
FEO AT L T LA 2% i R B e M R AT o b )
ST E B, H AT 3R ) R R A
Xof 445 5L 0 W2 AR B DR B3 k%S LRE L4
HAEMEENER. XM kRS HE B 50
F A2, R S e X T A ] R A SR T )
T T st 8 B T B 2538 R 24 (4 )

B RE N R HRZ . H— . ik R
AR AR RIB A7 TE BR. 2F MRS 9 T 4 2 T T
AR RRE MR A YA VR TR Y T A8 T A R
FE M R B, 4 MR T A RSO M e A A7 S TR 1) 5
H T RS TR] E g ) & A R A R O DL
FELM AR R R T 2R SR T
Bk 22 H S R B A, H S SRR DN X R iR T LA
G AN AR FH 8 ¥ B B3 Ol 3 TG v o O SR IO
R P Y (], L F AN 2D 22 28 6 SR As e M AT
TIRABESE R EES M AN RE T E
P FE A5 V8 R A BT S5 Y H 5 8 22 <125 S/
em B B AT 2 ER B 1525 pS/em<THL B R % <
50 pS/cm B A7 A1 R SR UTTE I fE B s L S R 25
=50 pS/cm B H# B R AR S 1. R4 ok AR
a8 2 T A 7 e T A R T T R AR YL AR
AT LR RS R 2 9 L R A R R R 9 ok H s
A T A R v BRI =2 A RS R T
SR pH 5 21 4 A R e M Y e &Ll il 5
A pH 5 R I AL 2IE G & 1M 20 3 45 T
T pH H R 3.6 Bf L PR 2E R K A RE iR 2.

TG & g v A TR A B R i A SR R R
77 B0 R A o Y9 v ) R 1A R A AR B 1Y)
pH B9 A [R) A7 1 H Ao 5 670 R o7 177 8 Y O R A
F18) P 3 791 6T e R R T A B, DR O AR
TE T E AL TR S R AR KA I RS e T ST Y
HSREAREIIXR.

FLF I R BAET B A AR 0 755 B ) B AL
27 1) 5305 o VR 2B T 1) VG B I E v A R AT L R
R g Ll RS d o Rl etk S R
22 B B AH S A AR FL e 23R 00 4 R B R
P, Bl L T R0 5 L A A B T BAH 4 A R E
T A R T 4R o 0T T e M 0 O ) 9 R AN
ATTo% SR R 1 1 A L 38 E BT Y KT

1 RS

1.1 #MHL5EA
FEE GHERS) , (1 R A, SRS 6 %% 1Y IV B R 7
W, SR i B RW,

L2 RABMERE
(1) F ] - S A, R 20 5 k27 il )
J7 A A Al WG, R EE TR Ik AR R T B
B4 A A BRI PLA BRAE LB R. FrERR .
REWAAERANT =0T . 2R, T
MR VUEEAEY) TREARA A, 8 5% AR
A GRS R TR B A 2= X 0 A BR A | 4
Mrak.
(2) FEALR A R 1 R,
*1 BENHFEE
e 7 4
DK-98-1 1 37K 1% 3 T el AT (SR AT R 2 )
722 RGP IE R R A AT PR

EENIES PR I SR T R W

Ti e JETRE Ak XA AR A R A 7

G PN R A A AR R A

TR R ) 2K TLBIBEIL R i 4 A R A 7]
V% BUAE T W IR B A PR W
T3 X PHETRR T A B

[EE ViR 1 P I I A3 15 2% AT BR 2 )

1.3 S%%Bi#*k
1.3.1 WA

290 BH ISR 5 0 ) B L1 V0 i e R b
VST AL AN R T K s 7R Y T A R SCik
L6 1 iy 7 k.

1.3.2 AR T 2w

TR PR IR e B R > 2R A
—> il i — AL Gy B e U R R B — R
TH— i U8~ KA~ 2~ R — b
1.3.3 AW EW

S T A5 4 JEO AN LR L 85 S 3R A
BRSSO H IO B B 5000 NARE . B A
KA S RAF 5 WA P 5 B AL 8 45
BERE K 11,0 *Brix, pH i 3. 72, B2 & 4. 47 g/L,
BN 79.8% L FHEN 1598 uS/cm.

FH A S | 2 = 05 SR — ol 98 38 70 ok 98 3 T 45
PO, B 17 AR, & B 20 mL A, #EAT G
IR R A 4 5o 0.2 g/L.0. 4 g/L.0.6
g/1..0.8 g/L.1.0 g/L; & LR #4354 1. 00
g/L.3. 00 g/L.5.00 g/L.6.00 g/L.7.00 g/L.
8.00 g/L; 5 RMER U N4t 43 %1~ 0.3 g/L.0. 6
g/1..0.9 g/1..1.0 g/L..1. 2 g/L.1. 4 g/L"™ 384y
PoPE . E 24 hJE, B LT WD 5% O R R O B
M v 1 V8 T R L WO B AR A E P I R B Y



4 3 ) B e R 268 B AR A L AR S -+ 123 -
PR ifE. SROBRE T R 1Y 78 3 AR ARG A T8 35 ) AT Al

13,4 AR E M S B S R TR

ZER I L RR L pH (8 % H K X U Fa
P B 52 ) 0 2 AN () 4% 1 T S Y R R

() R 38k 3000

BBCHE T 7 P2 ST E B R L 7E 6 °C ~24.5 °C
DX ] PN, BB 0.5 °C il 6 H o G0 o T AR A H) 2
5°C.HERIRES T INAL 0.4 g WA TR E KR,
PHERE T 7E 6 C~24.5 CX | NER 0.5 C
N R 0%, o S oG IR R A TR A s L A R IR
JE A S b o AR B2 . P 430 b R v 0 7 v
A RN B B E R iR R, BT 24 h
Ja BG4S 40 mL BEFERE T . BEE M —
1 2 N [ V8 0 0 T 1) A 0 TR A TB1 40

(2) SRR BE L S EE . pH 53R E M

3 5 7 T AV 2 A D UE RN T 1 T
FR PR 8 L ENRR BE OB B R pHL, BRI E JL A TS 0T
VE R VN M R G R R B L BB A
pH, DL 5580 SR L EBE A pH AR .
1.3.5 Atk

S AR P TR W ok B RO, T TR
A 52, ST E R A pH {E ] pHS-4C™ 1R i 3t
D2 325 56 3 R0 48 B2 43 0606 BE 1100 7, i S %6 ]
FL S R T

2 HBRESH

2.1 RIBBEF AL

HH I A SR S T B I T A 1 JB 4 (]
Az CEURTTVE » 1518 T T (o 109 A48 5 0 5 2 - ROK
JH TR S A S 1ok YR 3 8 i A 00 A £ R T, T 5
A 77 AR UOUE W) AT 4 s A B B AT 4 1 F A
1) TCAIL B B 8K 43 B B BOAS A H A Y 1 A
T 5, T E far A 2 A UKL S5 ) 1 FL e kL
YRR = A2 R DT TE , (8705 153 LLVE I 5 72 RO 2 KR
() BA 2 A B BRI, AT R PR PR b B H AT A T
VTR T AR AR R R TR IORL L BT AR )
J AR A BEE AR AR FHE . T IR S AN AT R Y S 4
FYI A RSO S B R
A B KRR R, 6 AR RIF Y T
AF ol 7 A5 75 P

BELLE 2 3 45 T = b v 550 0 B i e x
TG RS B R s e S5 AR L 3 R I
TV T J AT 1 3% D AR AT HG KT W £ R A
0 A8 3 B R 1) VR SR A R, 1 - RN

AT DL B S8 T A S BORE T L AT LA E T RS B0
L 4 T AR TRICRE o 3 IR T A PR R AR T R T R
IFa] Py A 7 T R A

0.55 T T T T 96
—-— {Lpf
0.50
L
S~
]
2 045
=
0.40 |
181
0.35 N E— ! R— 78
0.0 0.2 0.4 0.6 0.8 1.0
B (A I E/ (g/L)
B 1 AR F e SRR E
HE A & L0 oR
0.54 T T T 96
—a— (W o
ey T
0.48 misg | P
0.42 90
2
3 i
~ »
B 0.36 87 ;H
R )
=
0.30 84
0.24 81
0.18 ! ! \ 78
0 2 4 6 8
SRR MNE/(g/L)
B2 2regimEss RiBE
e & 0w
0.55 T . T . 96
—— )l —y ]
L ]
0.50 e I ./-/. {93
+490
2
187
-84
481
0.20 L ' L ' 78
0.0 0.3 0.6 0.9 1.2 15

FIRAE M/ (g/L)
B3 mRBGRMESSRBE
HE ARG R
2.2 REBBWRERFBTHL B FEGHLE
2.2.1 AR EE (Tsat) B9 &



< 124 - ReHAALESB

% 34 &

R AR R R 2 A b UVE W 2H RS T A
T P 3K B G RIS A T RE L 7 LT ) A R R A D
PR RGRE  s HE I T T G A T Y AR A R
JEU LRI E B A M G B A DN S H A
I A H O A RS E A7 B4 e 546 A0, I
b TP A A 0 IR B 2 Tsat = Ife 50 A0 9L B L 0] Jp
TN A A0 A AN ERE L A Tsat << lim SR AR B Br
TG A S 08 A R YL R T R B X A Y A
AR AT 70 %E.
WhEsANNARARE TRSHE T84S
T R A7 DUTE 388 2 % 1 A B 0 2 o RA i
T A1 TR U B AT Y r 5 R R A S A i e,
il 2 T A (O 3D A0 T 10 A AR L R A T
JEE 16 400 iy B B A 0 3L 88 i 22 DD Y R R R
T B R e B S e S
i 22 B 45 5 SR A 20 B AR ] LA 2 A
FosE Mt MR R IR R AR R AE 12 'C ~ 16
CH, e 5 b P P OB s B 7 AR DOVE Y
AR 2% B 4 W DL AR AR 13 °C,
FAE i SRR E T2 v P A% it e A K B A R
FE R Z R AT AL B L AR SR I A R Y. Ut
Gb BB I RE B9 TR P A TR R B iR R R, AL
Y T R 2, BT LA S AR (R 2 R O M R
5 2% Hi 23 TF )+ 30T S i £ PR U8 s 1T e
0 A E R AR 2 R R DA P ] A9 25 ) 1 L
J& Tsat <<13°C 2400 7 A ik 7 b #0210 0 A
.
2.4 T T T T T T T T T
i —m— A AR BT
231 —o— FMTABRAM T

22

21r

5%/ (0S/ cm)

1.9 -

1.8 1 1 1 1 1 1 1 1 1
14 16 18 20 22 24

W/ °C

B4 FIE N RE AR A
2.2.2  ASIR) VS 1 AR A 40 AR B (Tsat) B 22

B 5. & 6./ 7 Bl R R SRR
WA . X 3 AN AT RLE L I v
Tk B G A R BE R 13 °C L BT LA LK E TR
T A RS 11 5 T 2 R 7SRO VR o 1) S 1) A
AR S 13,5 °C 5 KT b v 1 R A, ) s
SR A AN TR Y. P M A R SRR R B A R A

PR X B S R A PR I i R 2
B ST RNE S TR A LA L
A R EE S RO RS AR SRR
BOW A AARRE » R 52 ORI T L LTI s A O R
FE R B GG 5 T T AR TR] IS A A2 E L f

BT
2~4|'|'|'|'|'|'|'|'|'|
—a— V5 I A R A
23tk —o— IR INE AL R E MG
g 22t
<
el
= 21F
-
o>
2 20+
1.9F
1.8 : — '
6 8 10 12 14 16 18 20 22 24
hE/°C
B 5 HmiB e A4 I E FiT
HRBEMEFRLRBENXZ
2~4 T T M T T T T M T T M T T
—m— N0 A R S AT AT
2.3 —o— AN A R BT S
g 22
()
~
£
= 21
of
B 2.0
19F
1.8 1 1 1 n 1 1 1 n 1 1 1 n 1 1 1 n 1 1 1

10 12 14 16 18 20 22 24
WE/°C

A6 HRmBLBRAATNELEEFTWY
RIBHEFREEENX R

6 8

2.4 — T T T T T T J T '
—— 0 AR AT T
23] —o— F B 1 B H AT

1.8 1 1 1 1 1 1 1 1 1 1
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MW/ °C

B7 KB aiRAATNE o EBEEFT
HRIEGE FREE5REH X AR
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B MRS AU TS ST R AR E M S RS AR DG T Y « 125 -

R E RS2 2 07 R, S A YRR
REVE S AR A P RS E PR B TR E L A W AR E N T B
G R T A S R R AR L B R L R
Az Wy A E P T A A SR UL B M R D S Y
LM PV A X I A R M 1 R e PR R
17 7RI AR 5T A5 A 4 0 22 B i LA R
SRS T A1 ARG E T A8 S B A 7 v A B[R] — At
WAEET 10 CZA AT BE M, MAE 10 CEiRT
HIAS B R DBE X e mT AR 2 T 10 T
A7 e T A FIER RS AE B9 3R B A e A A L
T LS R AT BE A SRR T R A L3R R SRR
O3 )V Aip B 5 UL B A G AR VA A JRE /N T 7 A
UUTE » i ek 15 A8 JBE O U AS 2 7 A O ik o 0
HRIR A1 AR SO AR E B9 (ER L A BB 1 B A B
WA ARG T A BITTE » 1 75 I B A 8 R AL 1k
I, 0 30°C s L L I o8 BT HE - HE v D P AT RE R
T e oA 6 I E AR R 1 R R O T W R R R
A ULTE - 30 A TR RS IR R 70 T BRI 3 RE ML
20 1) Bl 48 R, 3 BOURE 22 1) SR T 7 AR DLE.

T DL B JEA 78 2R P A0 038 15 ) B ) A RE
PRI T X T g AT R R A=
AL TR A B AR E L R FARRE A M T
0 R A TS T A R AR T A Y BSR
e R R R S DRI P A R v R A 2 7 A T A AT
VE T A Ty vk A e LR A R A, R e Y T
PERREMERY N R WAR 2, X 7 T ik A K T AR
1
2.2.3  KPRIE IR pH A HL G A5

SR AN SO 2 G T et O 9 R PR AT
THETE WG] A A S 9 S TTE By A AR
Z e R AR ES EA RORE NS
g3 M T R L s p HL{FR 5 WA 19 10 3 A E
M BN XIS W T pH RS Wl s e
R FRDR S A AR B XL 52 M T b 2 7 J5 R T R A
S ENFE 2 R 3 HhT LA Y SR R ST Y
TARBA — WS B SCEF L AR T T i )
Jot e 4 Ja R IR 2 T 3 e p T A L e B KL TS
R TR SRR R NR L HR 2 /Y
B AT X AT R G AR DLW rh MO 2 T
<5 Je R S A R R B B RS Y TR v AR SR
YR T BB . 53 50 I R s T A
PLES R » MR JEE 55 T P i B TR B A MG R
HRARAWT .

[H" ]=(Ka + )" @)

XD [H JFRREAHTHE. Ka KRR
A7 R R /N R R JE R ) SR 559 5 ¢ D PR A R EE
e LR 2 R 8 B2 i i AN — 1 R R A B 2 A

DL AP e e e R 3 R — S KR B R . T
A T ILFP R LR A HLIR e — A R
e vh g AR S A9 2 vk R HL pH B R R 52 1 22 4k
BN BTN X P E TR 1Y vk
SRS = o LR LI R A N 2 A A VS s
A LA
®2 MTHEEREBFENERSEM
ERE.BHEER pH JIE

5 1 WRE L WERE 2 WERE 3 WERE A WERES ARG VEAET WAL S

HHE NaOH 14.24 13.00 8.00 12.50 11.29 8.30 12.00 11.70
4. 24 o, . L. . Ls .0 . L
1 B/ mL 4
R
’,“M,’X 5.33  4.86 2.95 4.66 4.20 3.06 4.47  4.36
/(g/1)
o e
“ﬁg{ 1.9 10.0 6.3 1.2 110 7.2 11.3 6.6
/(*Brix)
pH 3.75  3.52  3.91 3.77 3.80 3.30 3.76 3.71
Hi%?‘ 1347 1080 1239 1508 1620 960 1603 1817
/(S/ em)
K = 2z
®3 FEWBSEMRRE.R
iy RllE==
¥ E R pH U E
WEH R LR 3 AR R g R MR T I JCUUTE 1 RUIEE 2
W #E NaOH
11.60 12.31  10.49  13.56  9.30  12.64  8.00  13.50
R/ ml 7 ’
‘,H‘MH 4,32 459 3.90 507 3.44 472 2.95  5.05
/(g/1)
S B
”#ﬁg 6.1 6.5 8.1 10.4 8.0 100 6.9 10.2
/ (“Brix)
pH 3.66 3.66  2.72 3,13 3.22  3.63  3.29  3.06
EEE:T,%: 1689 1685 890 896 658 1862 796 924
/(uS/em)

R S RN iR AT e S D DT ER RN
23R A AR AR L DT 52 VR Y (94 VA ok OO0 S AN AR A2 L DA
T A H S S ) DRIy R O A B 1 e
VEVEE 0 R, N 3 AT LUE L B ULTE
T T HL A R AE AN T 1 000 4S/em, pH 8
INTECSET 3.3, SR 6. 9~10. 2 Z[A], T 5
W SRR T 1500 xS/cm, K AT L1155 4)
H B TR H S RN T 1000 4S8/ cm (I TTHEFL
FEVEUE o A0 R TR AR R E

3 it

(DFEMFE AT, F = AS T8 i 38 08 790 B
50 OB X AT R AT VN B B A T RO
AN B, 5 R SRR ) B U RO AR A B
MU N R 0.8 g/ L B, V8 V8 A5CR S5 i, V8 T S ]
ik 88. 8% R AWRINEN 7.0 g/ L L P RO &
U VW EETTIE 94. 0% se RIS el 1. 2 g/L
B P T ORI T T K 94, 4%,

(2) TS 3 H R WA 00, D008 o e M4
PV, ELR AR (Tsat) S 13 °C L, Tsat >13 C
F14) TG i 3k R P R M 25 L PR AR T E L T Tsat <
13 °C 114 237 H At AR o PR 4

(TF4% 131 )
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(BRPERHE R i 54 LR B, B W4 710021

?r&i BN AOERORTATEENIRRZ—, RAH &G 8H KM TSI THR M. KB
AL H &I 8 R G AL E R S AR, 2L DPPH A w R R R Ae K B ﬁ;aﬁ,%ﬂykg

MREH EREE mBEETER AP AOEY SRR AN TR Yrh, ERBERE

LB RO RERBEEARDIRESH AN B R 5 h mBEE 9 000 U/g, £ F4

TIHAZRGHKMBES DPPH A A FHREHERRK, 28 A 83.9%F 89.2%. ZmFH T

KA ERAOKRBRTEARALARE S SHALROEROETRR . ELR EHFH

WREAH 20 R AR

XEBIW.IFEERG; BEROM; WALER; KBE

FESES:TS201. 1 XHkERER: A

Preparation and antioxidant activity of peptides

derived from ovalbumin

XUE Hai-yan, WANG Zhan-yong, SONG Hong-xin, LI Shan

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

na)

Abstract: Ovalbumin was one of the major allergen in egg white. And the pepsin hydrolysis
can reduce allergens. In the work, peptides with antioxidant activity were prepared from
ovalbumin by using DPPH radical scavenging activities and degree of hydrolysis as index.
The influence of substrate concentration,enzymolysis time,and enzyme concentration on the
antioxidant activity of peptides was also researched. Orthogonal experiment showed the most
suitable condition of alkalineprotease to hydrolyze ovalbumin was substrate concentration of
4% ,enzymolysis time of 5 h,alkaline protease of 9 000 U/g, respectively. Under the condi-
tions, DPPH radical scavenging rates and degree of hydrolysis were 89.2% and 83. 9%, re-
spectively. So ovalbumin hydrolysates can be used as antioxidant and albumin nutrient con-
taining amino acids,which can be widely applied in food, medicine,and other fields.

Key words:ovalbumin; pepsin; antioxidant activity; degree of hydrolysis
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EEB N B A979—) L BV BB L R g E R SR A



5% 3 1 VA THE 5 L O B K A B 0 A AR IR TR A TSR . 127 o
- (1) X8 5 B 77 1) ) &

U9 A 45 H (Egg Albumin) & — Fp 8 B2 B 25 A
T, o AT B R A 5400, R AT T i E
B R B 386 A Sk R 4 L A A, AH X 43
TR N 45 000, S 4.5 I E A E
FE AR N TS R e e B4, B SR Y
5 R g LA RS 96 45 ) R AR M, R TE B N
T R T R R Y RO XU I A I TE A g
SR 5T RN Bl ) A i 8 R B e M ) A& o B AR
FHE

NS F A S EZY Y TSP AL BRI B
B AL B0 I PR PR R B AR 2
oAb B M L b B AR T T RO Y R 2 13
iRz —t00 ) B T IE ST A A KA A YU L
VS UM B % 55 55 2 Al E W is - I
RE A 80T 5 A4 A 3 8 ) I e i R B e A R 240
(R TE 25 48 b Ty Re 30 ol AR A AL B A 6 R R
F11 Davalos %5 A5 & BLOP 1 2R 1 48 1 & A
K ARG, FTAS 2 U AL AR R JF B 4 Rt ALK
FE OV AL T 00 L F 8 .

B o>l 386 A B FR AR AR 2 I,
50% L b oK AR, B R A AR AE T 05 & %
AR (Leu, Asp. Gluw) 5§ F & i 7K P & 36 182 1Y 3R
LA LY B KA T Leu F1 Glu 583 5 £ Ik
BT A AR DG R, AR F 5 R T R TR A
DP I A 1, TR T T A AR A T A T 1 IR ) A
TSR AT O A N AR AR T P R A A T
AR ARARAE.

1 MBR5FE

1.1 #HEMNE

(1) EZMRL OIS H 1 A5253 (4l 62 ~
88%), Sigma 2~ wl; H & A (B % =3 000 U/
g), Sigma 2~ Wl ; % 9% 3R B (DPPH, 41 #r
4li), Sigma A A oK OB A A AL ER TR 5L 1Y
R oy B ali, KR )k 2GR A R L

(2) FFAYRS 752 BUE AT WAy e BT, b
TG A A BR A ] 5 HC-3081 U i 3 4 5 B 0
Bl Brh B p A A28 A BR A Al PHS-3C A pH
T AU T 2 R A 2% A BR A W) s HH-1 A9 3R 7K
B H N E AR H AR AT R A F] GL-802B Bl i U H
25 95 VLI AR DUIRAS 288 il s A BR 23 ).
1.2 %%k
1.2.1 BVEHEH YR

TEWK T KR ER R R T ESEEES
B IPE R EE IR, 43510 mL B TH K
6 43, 43 AN IR i 1A% 2 A% 3 A% 4
% N5 A5 AR Y 28 1R K AT R RE

(2) R Hr

TEZ R T 43010 6 4y 85 T8 W i A SRR Y
o VG R 0 7 R (R 50 %6 1 RN B IR 50 0E A7 Eh AT
#E 1 hJ57E 5000 r/min F &L 20 min, ZEEIT
WK EVEW pH W E 4.6, B H PO A E A M
GRS ZE (. BCE T UK AR R 4 C R K Y TE
5000 r/min F &0 20 min, 28 FWE . B,

(B

- UUVE FIK W i R P A0 B g, 2 — 20 ok
FH 50 kDa JIE 8 U8 , 3% 5 AR R 55 20 IRk 28 —
A 1 30 kDa JE R U8 I8 B W AR W . ¥ VR T IS A5
5P 2 ) 8RR R R RITE 20~40 psi. 0.1
mol/ L %G8 A0 B WA 30 2 75 58 4 BRI R % .
1.2.2 HEHBAKEITE

FH pH7. 4 11 pbs ZZ W 100 mL ¥ 3 g IS
FEAHEMRIME pH £ 1. 8K E T 37 CKE
iy L1 I o IR T 2 ol U R R o il — P —
i fE—H] 1 mol/L Z & L84 pH % 5. 0 K~
L£>(3 000 r/min, 20 min)—HF 15 BRI
1.2.3 B E KM R H 5

TER VIR 37 °C . pH 2.0 B, B 28 IS Wy i &
SYEC A Y0 JHEAFE ] 4 h g 8 000 U/g 58 =
HR — A DR LR P AN (B N AR B B[] 8 % Oy 3
hod h.5 h6 h R E BN 2%6.3% . 4%,
5% i & R 7 000 U/g. 8 000 U/g.9 000
U/g.10 000 U/g, kM & X =444 % DPPH H
H 5L 585 B 2R K A 2 B4 R )

1.2.4 Kl gy ik

(1)DPPH [ H 5535 B 2 19

PrA AL TS P AT W E DPPH H H 27 BR
Z e sz B 100 mL JB/K 2 VA 10 mg
DPPH 754 B4 £ W . BEC LR A7 5 I B B 4 £5 15
6.5>X10"° mol/L iy DPPH & . 55 ¥ 5 I 1 & 1k
TR TC 1) 1 7 9 5 W

SFHEZH . 2.5 mL A 6. 5>X10 ° mol/L. DPPH
CEERW 0.5 mL 2848 /K s FEfH 2.5 mL A9 6.5
X10°DPPH mol/L ZEEHEW 40,5 mL FE; 255
F4:2.5 mL JG/K BRI +0.5 mL FEI.

BHW 10 min J5 1 em FEAILAE 517 nm
e RO, AR E 3 U 45 RO E. A
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Ja =R (DI
WHHRR(%) =[1— (A, —A)D/A, ] X100% (1)

KD A A X A WOGE; A —FE R WOG
A, — K DPPH K25 1140 OGAE.

(2) 35 F1K fife BE (0

KRR O #E TR
E KR (V) = (JESE/BR) X100%  (2)

(2 S LA FUR B A I E
SRR A L TG Rk

(3)SDS-PAGE Hi yk % &

W B IBCAY B 2R R T 12 %6 40 B L5 %6 Mk
JZ 9 SDS-PAGE Hi ik % 72 4l )i .
1.2.5 B 8 B /K A A Bt 000 1 v K Y 1F 22 3
Lok

VLR 40 J5 e 4 5 T e S T o e R Ry % 2
2, UL DPPH [ Hy 15 B 5 FK fiff B2 A 48 b, 35 X
PIASIKSF AT Ly (2°) IE 3SR LA /2 & (il
KA R R 1 R T2 A I AL A R AT
B IF 5L 5

1 EXKBERKER

K AW B i it C it it
S % 1]/ /(U/g)
1 3 4 8 000
2 4 5 9 000
2 HRE5SH

2.1 P ZaaR/IRE

B R e 2 B A S R T B T 0 b L vk
PR 1T i B W S AL pHL 2 R e R AT 1Y
FEMNE, SR W pH R A, A
JOT 15 ik BE B AR B oy DUTE AT th . RS g i) £ B R
1T BR B 2R A0 0 A B B 1 OB
GRS 2R Tl R A

SLH R ER AT RSO S A VR pH %4, 6,
i B P R R BIORG BE 1Ak B SF S UTTE ROk
F 45 H 5 0 ITE 4. 5~4. 8 Fll 4. 5~5. 1. $h i 5 R
FHW A0 88 08 ok 2 B 44 B RN BR R 5, 5 — D 1 H
50 kDa 8 JE AT BR P AW R A IR L R
R 22 R A M I N LG 3 OBk AR 1 AF A
FEAE 50 kDa DL b @8 H BT, 0 B0 H 2R E (45
kDa) 7 B B (14. 3 kDa) #E A 5 i Wi B AR —
A R Y JEURL s 25 P B 30 kDa U8 B AT 25 BR
Vs A I R R 2 AT DR B T B AR

SR FH 2 0 R R 4 7 A5 R AT R B U Y B
EALEIATEN L RRMRAR S 75 . fiE T SDS-

PAGE HLIK %8 , HE R E 1 frs. M AR fE K
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Experiments on drying of potato slices by

combination of hot-air and vacuum freeze

XU Ying-ying', ZHAO Zhe', YUAN Yue-ding’, YUAN Yue-jin'

(1. College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. College of Mathematics and Computer Science, Yichun University, Yichun 336000, China)

Abstract: In order to obtain the optimal technological parameter of the potato drying by com-
bination of hot-air and vacuum freeze,the effects of hot-air temperature, slice thickness, vac-
uum and intermediate moisture on the drying time and rehydration ratio were explored. Ac-
cording to the description of the above studies the hot air and freeze vacuum combination dr-
ying characteristics, the mathematical regression equation of combined drying was estab-
lished. The optimal technological parameter of the potato drying is:the hot air temperature of
63 °C ,the slice thickness of 3 mm,the intermediate moisture of 36% ,the vacuum of 40 Pa.
At this drying condition, the drying time is 12. 2 hours and the rehydration ratio is 4. 7.

Key words: potato slices; combined drying; response surface analysis; freeze
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Clinical pharmacy study of cluster therapy plus heparin applied on the

treatment of deep venous thrombosis among severe patients

PAN Shi-li', ZHOU Hong®, LIANG Cheng-yuan®

(1. Internal Medicine, The Fourth People's Hospital of Liaocheng, Liaocheng 252000, China; 2. The Intensive
Care Unit, The Third People’'s Hospital of Liaocheng, Liaocheng 252000, China; 3. School of Food and Bio-
logical Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The objective of this clinical pharmacy study is to investigate the cluster therapy
plus heparin applied on the deep venous thrombosis (DVT) prevention in patients who were
hospitalized with severe disease. 109 cases of critically ill patients from 2012 to 2014 were
randomly divided into two groups,the control group (n=153) were received routine nursing
care,the experimental group (n=56) were treated by cluster therapy based on the routine
nursing care. After one week, serum D-dimmer levels of patients were collected while the

deep venous color doppler ultrasound examination were actualized. Additionally, the ICU
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time, the proportion of cured patients,and the incidence of the disease during hospitalization
were also compared. The result indicated that, only 1 patient’s femoral vein blood flow is
slow in test group,and no deep venous thrombosis occurred, which was significantly better
than the control group (P<C0. 05). The average ICU time in the experimental group and the
incidence of the disease progression were lower than those in the control group (85.71%),
and the proportion of the patients was significantly higher than that of the control group (66.
04 %) ,the difference was statistically significant (P<C0. 05). No severe adverse reaction oc-
curred in both two groups of patients. Form all the above,we can cautiously draw a conclu-
sion,the cluster therapy can effectively prevent the formation of deep venous thrombosis,
shorten the time of ICU time,as well as improve the proportion of cured patients. According
to the higher efficiency and safety,cluster therapy is worthy of further research and clinical
pharmacy application.

Key words: low molecular weight heparin sodium; cluster mursing; deep venous thrombosis;
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Dynamic balancing of crank group mechanism
based on generalized mass substitution

LIU Yan-song., CAO Ju-jiang

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

Abstract: According to the distribution characteristics of center of mass of the crank group
mechanism,the mechanism is broken into some crank units named class I crank unit or class
IT crank unit, by generalized mass substitution in which the mass of the connecting rod truss
is substituted on the 3 hinged points, and the dynamic balancing of the crank group mecha-
nism is converted to the dynamic balance of class I crank unit. The calculation example
shows that the crank group mechanism is a dynamic balancing mechanism when each class I
crank unit is a dynamic balancing rotor. The conclusions may be helpful for reducing the
foundation vibration of the mechanism and simplifying the structure in the design of the
crank group mechanism.
Key words: crank group mechanism; generalized mass substitution; crank unit; dynamic bal-
ancing
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The design and analysis of the main equipment in
combination of solar drying system

WANG Wen-ru, DONG Ji-xian”™ , LI Jing

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

Abstract: In this paper,we take the combination of drying equipment for example,For drying
non-uniformity problem of the combination drying oven and solar collector selection prob-
lem,we analyze the type of solar collector that is used for it,and calculate detailedly the col-
lector area,collection of heat energy and recovery period of them. Finally, we optimize the
type and structure of the selected collector in Xi'an area,and provide the basis for drying e-
quipment to make better use of solar energy. For the unevenness problem in the combination
of hot air drying oven. To achieve the uniformity of material drying to further enhance dry
material quality and provide help for further study on the combination of drying equipment,
we put forward improvement scheme and carry on the reasonable design by changing the way
of hot air into the combination for hot air vacuum drying oven.

Key words:drying equipment; solar energy; collector; combination drying
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Realization of SPLL based on improved double

second order generalized integrator

MENG Yan-jing, WU Hui, WANG Su-e

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

710021, China)

Abstract; Traditional SPLL is easily affected by grid disturbances, the result of phase lock has
big error and response to frequency change slowly. This paper has analyzed working principle
of double second order generalized integrator SPLL (DSOGI-SPLL) and compared the per-
formance of DSOGI-SPLL with improved DSOGI-SPLL. Used Matlab/Simulink to built im-
proved DSOGI-SPLL pattern and simulate. By using model-based design to auto-generated
improved DSOGI-SPLL code, download to self-designed 3 KW APF experimental platform
and do experiments. The simulation and experimental results was indicated that improved
DSOGI-SPLL was precisely and rapidly locked three-phase grid voltage's phase in the condi-
tions of unbalanced grid voltage.contain large low harmonic and frequency hopping.it’s per-
formance can meet requirements of APF etc.

Key words:SPLL; grid disturbances; DSOGI; model design; APF
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The research of MPPT control strategy based on the P& O method
combined with fuzzy control method

KANG Jia-yu, ZHOU Meng, WANG Su-e, WANG Xu

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

710021, China)

Abstract ;: Analysis of the output characteristics of the Photovoltaic array and maximum pow-
er point tracking control principle, fuzzy control is applied to the control of PV array maxi-
mum power point tracking,in order to achieve the purpose of the fast track; then,an im-
proved perturbation and observation method is introduced to optimize the steady-state char-
acteristics of the maximum power point. In the case of mutation of the external environment,
the simulation results show that the combined control methods can improve quickly, stabili-
ty and energy conversion efficiency of the system.

Key words: photovoltaic array; perturbation and observation method; fuzzy logic control;

maximum power point tracking (MPPT)
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Pollution index of surface water predicting analysis
based on BP neural network

ZHENG Hao', XUE Hui-feng', FENG Hai-tao’

(1. College of Automation, Northwestern Polytechnical University, Xi'an 710054, China; 2. College of Arts
and Sciences, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Surface water data of Wei River was collected from 2008 to 2014 to analyze concen-
trations of DO, CODy,, BOD;, COD¢,, NH;-N. Double hidden layer BP neural network
models were established respectively to forecast relative surface water index next year. The
results illustrated that BP neural network models can be used in short-term forecast with
higher precision. However, long-term forecast had diversity among different elements, DO
and CODy, had higher precision to compare with BOD; , NH;-N and CODy, , which was diffi-
cult to forecast reliable index. Therefore,adapting BP neural network was an efficient way to
predict the trend of surface water index. The method can be referenced in terms of making
monitoring projects.

Key words: BP neural network; Wei river surface water; environmental prediction
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The haze weather analysis and prediction
based on the wavelet analysis
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(1. Department of Basic Course, North China Institute of Science and Technology, Sanhe 065201, China; 2.
College of Computer, North China Institute of Science and Technology, Sanhe 065201, China)

Abstract ; With the development of Chinese society,fog and haze have become a common envi-
ronmental disaster. The sulfur dioxide emissions,soot emissions and China’s annual invest-
ment funds on industrial waste gas treatment from 2000 to 2013 is used for forecasting. The
sulfur dioxide emissions and soot emissions data is decomposed to two different frequency
channels by wavelet analysis. According to the periodicity of data to establish prediction mod-
el,and forecast China's future haze situation. In order to analyze the future haze weather
conditions,a linear model for China's annual investment funds on industrial waste gas treat-
ment was built. The prediction results show that the Chinese waste gas investment is slightly
less in recent years. The sulfur dioxide pollution will reduce in the future,but the soot pollu-
tion will increase slightly. Therefore,it is necessary to increase the investment for waste gas
treatment.
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An algorithm for computing the inverse of a periodic
tridiagonal toeplitz matrix and the steadiness

LIN Xiao-lin, LIN Yan-ling

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

Abstract:In this article, we presents a new algorithm for solving a periodic tridiagonal To-
eplitz matrix inversion, which is thought by the special structure of a periodic Toeplitz tridi-
agonal matrix and using the LU factorization,as well as a method for solving the matrix e-
quations. We get the first column and the last column of the inverse matrix firstly, then ob-
tain the others. By using this method, the condition that each principal minor sequence of the
matrix must nonzero is unnecessary. What's more,the algorithm is suited for implementation
using computer algebra systems with better algorithm steadiness and low algorithmic com-
plexity. Finally, illustrative examples are given to demonstrates the effectiveness and steadi-
ness of the algorithm.

Key words: a periodic tridiagonal Toeplitz matrix; LU factorization; inverse matrix; steadi-

ness
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The (M.N) -antisymmetric solutions of the
matrix equations AX=B,XC=D

LIU Wei. WANG Bai-yu”

(Department of Mathematics and Computer Science, Changsha University, Changsha 410022, China)

Abstract;: In this paper,based on the singular value decomposition (SVD) of a matrix and the
generalized singular value decomposition (GSVD) of a matrix pair, we establish the solvabili-
ty conditions of matrix equations AX=B,XC=D for (M, N)-antisymmetric matrices, give
the expressions of general solutions and the solution of corresponding optimal approximation
problem,and give a numerical example to verify the correctness of the theoretical results.

Key words: (M, N)-antisymmetric matrix; optimal approximation; generalized singular value

decomposition
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